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Organization and Responsibilities

of the

International Joint Commission

by

General The Honourable A. G. L. McNaughton, M.E.I.C.

Chairman, Canadian Section

International Joint Commission

An address presented at the inaugural meeting of the Belleville Branch of The Engineering Institute uf Canada

on December 8, 19S0.

I have been asked to say a few
words to you about the Interna-

tional Joint Commission, the body
set up by the Treaty of 1909, and
designed to provide a continuing

mechanism, with authority trans-

cending that of national law.

Through this commission problems
between the United States and
Canada, arising along the 5,655

miles of boundary between them,

can be brought under review at

their inception. They can thus be

dealt with before they might mag-
nify and enlarge through contro-

versy, thus alarming and embitter-

ing public opinion in either country,

making their eventual solution in-

creasingly difficult.

Certainly this wise conception of

dispelling trouble in advance was
uppermost in the minds of James
Bryce and Elihu Root, the pleni-

potentiaries who negotiated the

Treaty. This is shown by the open-

ing paragraph of the preamble,

which refers to the High Contract-

ing Parties as "being equally desir-

ous to prevent disputes regarding

the use of boundary waters and to

settle all questions which are now
pending . . .; along their common
frontier, and to make provision for

the adjustment and settlement of

all such questions as may hereafter

arise. . .
."

I venture to speak to you on this

subject, because the problems

which have arisen along the bound-

ary, and which have been referred

to the Commission for solution dur-

ing the 38 years of its existence,

have mostly been concerned with
the use of water. Use of water is

primarily a matter for engineers.

Set up by treaty in 1909, and

patterned after the International

Waterways Commission it replaced,

the International Joint Commission

reviews water problems along the

common frontier of the United

States and Canada under authority

above that of national law. Its

objective is the adjustment and

settlement of disputes before they

reach the controversy stage.

Various categories of boundary

waters are here described and

methods of dealing with each are

discussed, with reference to tj-pical

cases dealt with in the past. Pro-

cedure to be followed in reaching

decisions is outlined. The author

draws attention to the primarily

engineering character of the Com-
mission's work, as a reason why it

should be of continuing interest to

engineers.

Certainly all the questions which

have come to the Commission,
whether they dealt with water or

with other subjects, have involved

important engineering considera-

tions. It has invariably been
through engineering methods of

analysis and deduction that the

way has been found to the solutions

which have evolved and have been

adopted.

Boundary Waters

"The waters from main shore to

main shore of the lakes and rivers

and connecting waterwaj's . . .

along which the International

boundary . . . passes" for more
than half its long course from the
Atlantic to the Pacific are defined

as "boundarj- waters". The duties

and authority vested in the Com-
mission by the Treaty of 1909 dis-

tinguishes sharply between these
water? and those waters which "in

their natural channels would flow

into"' or "from" the boundary
waters, or "the waters of rivers

flowing" from one country to the
other "'across the boundary".
The text of the Treaty shows

that those who drafted it had a

clear conception of the varied char-

acter of the questions likely to arise

in each of these several categories

of waters. Certainly they have pro-
vided the Commission with author-
ity which has proved apt in each
one of the particular sets of cir-

cumstances which have had to be
met.

The use to be made of "boundary
waters" is a matter of deep concern
to the inhabitants of the region, re-

gardless of which side of the bound-
ary they may happen to live. It is

important that, whatever individu-

als or communities may do with
these waters for their own advan-
tage, they should not prejudice the

welfare of others or put anyone at

an unfair disadvantage.

Furthermore, these lakes and
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rivers along the boundary are not

minor features of the landscape.

They are vast assets of far-reach-

ing and enduring importance, on

the proper use of which depends the

future economic development and
prosperity of the whole region in

both countries.

Navisation to Remain Free

The Treaty recognizes these inti-

mate joint interests of the two

countries in these boundary waters.

It provides that their navigation

"shall forever continue free and

open for the purposes of com-

merce" to the inhabitants and to

the ships, vessels, and boats of both

countries". It will be "subject, how-
ever, to any laws and regulations

of either country within its own
territory, not inconsistent . . . and

applying equally and without dis-

crimination".

These rights of free navigation,

so long as the Treaty remains in

force, extend also to "the waters of

Lake Michigan", which is not a

boundary water, "and to all canals

connecting boundary waters, now
existing or which hereafter may be

constructed . .
." "Free", means free

in the sense of free to use, and not

in the financial sense, because tolls

may be charged provided they

"shall apply alike", and both "High
Contracting Parties shall be placed

on terms of equality. . .
."

The Treaty also implicitly recog-

nizes the difficulties which would

be presented to the inhabitants on

the two sides of boundary waters

in coming together and making
adequate arrangements for the de-

velopment of their joint interests.

In such cases they would have to

proceed separately through the

ordinary national economic and
legal systems of their respective

countries. For the better and more
convenient regulation and develop-

ment of these interests the Commis-
sion is given "jurisdiction", and is

required to "pass upon all cases in-

volving the use or obstruction or

diversion of the waters" in ques-

tion.

Priority for Use

It is provided that, in the exer-

cise of this jurisdiction by the

Commission, "the High Contract-
ing Parties shall have, each on its

own side of the boundary, equal

and similar rights in the use of . . .

boundary waters". In order that

past arrangements should not be

called in question, it is prescribed

that "existing uses of boundary
waters on either side" are not to be

disturbed. The Treaty seeks to

avoid controversy as far as possible

by far-sighted legislation based on
convenience. It specifies that, wher-
ever conflict occurs, the use of

water for "domestic and sanitary

purposes" shall have priority over

"navigation". It provides that use

for navigation shall take prece-

dence over "uses for power and for

irrigation". It also provides that

. . . "boundary waters and waters
flowing across the boundary are not

to be polluted on either side to the

injury of health or property on the

other".

By the Treaty, and except as

may be "provided for by special

General McNaughton

agreement . . ., no further or other

uses or obstructions or diversions,

whether temporary or permanent,

of boundary waters on either side

of the line, affecting the natural

level or flow of boundary waters on

the other side of the line, shall be

made except by authority of the

United States and the Dominion of

Canada within their respective jur-

isdictions, and with the approval of

the International Joint Commis-
sion".

By these provisions the power to

initiate plans for "the deepening of

channels, the construction of break-

waters, the improvement of har-

bours" and the like is left to the

respective Governments on their

own side of the line, provided . . .

that the results "do not materially

aft'ect the level or flow . .
."

Patterned After Waterways Commission

These far-reaching and quite

novel provisions, vesting wide jur-

isdiction and authority in the In-

ternational Joint Commission, are

based on the experience of its pre-

decessor, the International Water-

ways Commission. That Commis-
sion was set up by the concurrent

legislation of the United States

(1902) and of Canada (1905), for

the purpose of investigating and
reporting upon the condition and
use of waters adjacent to the

boundary. It had no executive re-

sponsibility, however.

The fundamental new concep-
tions underlying the Treaty of 1909
are largely due to the inspiration of

a great Canadian, Sir George Gib-
bons, who had been chairman of the
Canadian Section of the Interna-
tional Waterways Commission. His
insight into the causes likely to

lead to controversy and his views
as to proper methods for the reso-

lution of such difficulties as might
arise, were closely followed by the
plenipotentiaries in the drafting of

the Treaty.

Two Categories of "Waters"

I have referred to the authority
of the Commission over "boundary
waters", where evidently jurisdic-

tion in the joint interest of those
concerned in both countries— in-

dividuals, communities and govern-
ments— has been given in wide
measure, without precedent in in-

ternational affairs.

I will now refer to those waters
which "in their natural channels
would flow across the boundary, or

intg boundary waters", or which
flow "from boundary waters". In
these cases the waters in question
originate from a region which is

essentially national in character,

and go to another which has the
same character. While they are in

the boundary zone they are only of

passing and limited international

concern, except should any action

by one government result in dam-
age on the other side.

When these streams have or re-

sume their purely national charac-
ter, the competence of the riparian

governments to legislate is supreme.
It provides full authority on which
to base effective administration to

reflect the desires and the interests

of all those who are primarily con-
cerned.

There was some suggestion that
streams crossing the boundary
should be dealt with as boundary
waters. Fortunately, I think, these
practical considerations were rec-

ognized, and the Treaty leaves the
national authority in these waters
entirely undiminished. It does,

however, require that this national
authority shall itself provide the
means whereby, if any one on the
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other side is aggrieved, he may ob-

tain redress.

TypicaLCascsiDealt With

Cases may occur of "interference

with or diversion of waters on the

other side of the boundary, the

effect of which would be produc-

tive of material injury to naviga-

tion interests on its own side". In

the Treaty each nation reserves

"any right which it may have, to

object . . .". Close technical co-

operation exists between the De-
partments of the two Governments
charged with the development and
maintenance of navigation facili-

ties on the lakes and streams along

the boundary. In such an atmos-
phere this reservation has proved

merely an extra precaution which
in practice there has never been

any occasion to use.

In the case of waters "flowing

from boundary waters or . . . flow-

ing across the boundary", the prin-

cipal cause for dispute which was
feared was the possible construc-

tion of some work downstream
from the boundary, "the effect of

which is to raise the natural level

of waters on the other side". Works
of this character and effect are not

permitted unless "the construction

or maintenance thereof is approved
by the . . . International Joint

Commission".

The Treaty of 1909 defined the

agreement reached in cases of the

diversion of waters at Niagara for

the generation of power, and the

division of the flow of the St. Mary
and the Milk River in Montana
and Alberta for irrigation. In both

cases a formula was sought which
would give equal benefits to each

country.

The Niagara provisions have now
been superseded by the Niagara
Diversion Treaty of 1950, which
has been ratified by both countries.

Under this Treaty substantial in-

creases of flow are made available

to each country for the power, now
so urgently required for our de-

fence preparations. All the rights

acquired by Canada have been

made available (Agreement dated
27 March 1950) to Ontario. This

is in accordance with the estab-

lished policy that the Canadian
Provinces should have rights to

power in their rivers, even if these

rivers are in part international in

character.

In the Niagara Diversion Treaty,

in order to ensure the preservation

of the scenic beauty of the Falls

bj' the construction of works to re-

distribute the flow, the Commission
is invited "to make recommenda-
tions as to the nature and design

of such remedial works and the

allocation of the task of construc-

tion as between Canada and the

United States". Ontario has agreed

to construct such works in Canada
as may be decided upon.

The St. Mary-Milk River agree-

ment, after interpretation by the

Commission, has stood the test of

time. Large sums of money have
been and continue to be invested in

putting the divided water from
these rivers' on the land in the re-

spective countries. Vast areas are

now under crop where formerly

there was little but sage brush.

Neither side was entirely satis-

fied by the original arrangement.

It now seems proved, however, that

the important thing was a firm de-

cision which would allow the work
of irrigation to proceed. That was
the view of our authorities, who
are averse to re-opening this matter
because of the resulting uncertainty

which would trouble the minds of

those who farm the lands in ques-

tion.

Limitations to Decisions

In addition to the provisions giv-

ing the Commission jurisdiction in

regard to "boundary waters . . .

waters which flow therefrom, and
. . . waters which cross the bound-
ary", the Treaty of 1909 provides

that . . . "any other question or

matters of difference involving the

rights, obligations, or interests . . .

along the common frontier . . .

shall be referred ... to the . . .

Commission for examination and
report, whenever either . . . Gov-
ernment shall request. . .

."

In these cases the Commission is

required to proceed to investigate

and report in accordance 5vith the

terms of the particular reference

made to it by the Governments. It

is specified that "such reports . . .

shall not be regarded as decisions

of the questions or matters so sub-

mitted either on the facts or the

law, and shall in no way have the

character of an arbitral award".

At first sight these limitations

may seem formidable. In practice

they have in no way compromised
the useful results which have been
secured. In fact the opposite is the

case, because these carefully drawn
conditions have given the Commis-
sion a useful frame of reference for

its work. The Commission relies on

a thorough study of the facts which
are counter-checked and amplified

in open hearings, held to provide a

"convenient opportunity" in the lo-

calities concerned, "for all parties

interested" to be heard.

At these hearings any individual

with a bona fide interest can

appear, either in person or by coun-

sel, to have his say with complete

freedom. Repeated experience has

shown that where a complex situa-

tion is thus reduced to a statement

of verified technical facts, there is

little difficulty for the Commission
to arrive at an agreed recommend-
ation. And, with an agreed recom-
mendation the subsequent agree-

ment of the Governments is greatly

facilitated.

Procedure

As a result, in its long history

there is only one case of a division

in the Commission, and this was on

a point of procedure and not of

.substance. Also in the completed

References there is only one case

in which the Governments have not

acted on the Commission's recom-

mendations.

The Treaty of 1909 contains a

provision which further broadens

the authority and functions of the

Commission. With a view to meet-

ing a possible requirement, fore-

seen but never used so far, the

Treaty provides that "any ques-

tions or matters of difference . . .

may be referred for decision . . .

by the consent of the two Parties,

it being understood that on the

part of the United States any such

action will be by and with the ad-

vice and consent of the Senate and
on the part of His Majestj^'s Gov-
ernment with the consent of the

Governor-General in Council".

If this provision is invoked the

Treaty further provides that "a

majority of the Commission shall

have power to render a deci-

sion . .

.'' and if ".
. . the . . .

Commission is equally divided"

then the Commission's report
"shall thereupon be referred for

decision ... to an umpire chosen

in accordance with the procedure

... of the Hague Convention . . .

dated October 18, 1907. Such um-
pire shall have power to render a

final decision . .
." That is, if such

a course is embarked upon to deal

with a difference or dispute it must
proceed to /finality and the gov-

ernments have agreed in advance
that the decision will be accepted.

Such are the powers and duties

assigned to the International Joint

Commission, a body comprised of

(Coyiiinued on page IS)
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Gas Turbines In Industry

A paper presented before the

Peterborough Branch of the

Engineering Institute of Canada,

on October 23, 1950

by

W. B. Wilson
Industrial Engineering Division,

General Electric Company,
Schenectady, N.Y.

The engineering profession has

shown great interest in develop-

ment of the gas turbine. The fact

that the gas turbine is ready for

application now should be of spe-

cial interest to management in in-

dustry because of the large quan-
tities of oil and natural gas now
available in Canada.
The combustion gas turbine is a

self-contained prime mover suit-

able for driving electric generators,

pumps, compressors, c h i p p e r s,

grinders, and other machinery. It

requires little auxiliary apparatus,

can be built to operate without
water and, based on experience to

date, it is expected that the gas

turbine will compare very favour-

ably with other prime movers from
the standpoint of maintenance.

It is a very simple prime mover
consisting of the compressor, com-
bustion chambers, and turbine.

Atmospheric air is compressed in

the compressor and then passes

into the combustion chambers. In

the combusion chambers fuel is

burned with the air required for

combustion and the resulting gases
are mixed with excess air to reduce
their temperature before they pass
tlirough the turbine.

The combustion gases are ex-

panded through the turbine and
exhausted to atmosphere. In such
a gas turbine, using a turbine inlet

temperature of 1300 to 1500 deg.

F., and with compressor and tur-

bine efficiencies higher than 85 per
cent, approximately two-thirds of

the turbine output is required to

drive the compressor and one-third
for useful work.

History of the Gas Turbine

Gas turbines 'power the turbo-
superchargers and jet engines so
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extensively used in aircraft today.

Because of the publicity given

these during World War II, we are

sometimes inclined to consider the

gas turbine as a new idea. It is

not. In 1680, it was discussed by
Bishop Wilkins in a hook called

"Mathematical Magick". The
claims for his gas turbine were
that it was suitable for "turning

a spit, reeling of yarn, the chiming
of bells, the rocking of a cradle,

and diverse other 'domestick' func-

tions."

In the years that followed, var-

ious other ideas were proposed,

and attempts were made to find a

satisfactory gas turbine or, for

that matter, any prime mover that

would operate successfully on com-
bustion gases. In 1895, Mr. Charles
G. Curtis secured patents in the

United States on his idea of a gas
turbine. In 1902, the late Dr. San-
ford A. 'Moss operated the first

gas turbine wheels in the United
States at Cornell University. In

1904, combustion gas turbines were
built by the General Electric Com-
pany and tested in both their

Schenectady, N.Y., and Lynn,
Mass., plants.

Research continued in America
and abroad and, at the time of

World War I, gas turbine-driven

superchargers were developed for

internal-combustion aircraft en-

gines. Efforts to perfect the gas

turbine continued, with the result

that knowledge and experience

were gained in the design and
manufacture of efficient compres-
sors and turbines, and in the pro-

duction of materials which would
withstand normal design stresses

at the high operating temperature
needed for the gas turbine to serve

as an efficient and reliable prime
mover.

Efficiencies of the component
parts, and allowable temperatures
of the turbines were so low in

many of the earlier gas turbine

units, that the entire output was
required by the compressor and
nothing was left for useful work.
In many instances the turbine

could not even drive its own com-
pressor.

High-strength materials suitable

for operation at high temperatures,
and high-efficiency turbines and
compressors for this application

were not commercially available

until the 1930's, 250 years after

Bishop Wilkins first discussed the
gas turbine.

Early Non-Military Applications

Some European manufacturers
have been very active in the gas
turbine field. A gas turbine for

power generation, driving a 4000-

kw. generator, was installed in

Switzerland about 1939. A loco-

motive gas turbine of approxi-

mately half this rating was placed
in service about 1941.

!^
Outlining the early developments of gas turbines for non-military uses, the author

describes open-cycle, regenerative-cycle and compound-cycle types in turn, and explains

the concept of overall efficiency.

The many uses to which gas turbines may be applied in industry are discussed, and

performance compared with steam turbines and steam engine plants.
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Fig. 1. 3,500-kw., simple, open-cycle gas turbine.

The first non-military applica-

tions of "combustion" gas turbines

in the United States were in 1949.

These applications included a gay

turbine-powered electric locomo-
tive used on the lines of the Union
Pacific Railroad, and a gas tur-

bine used for power generation in

a station of the Oklahoma Gas
and Electric Company. A third

unit, installed for power genera-

tion in 1950, is now in service in

a station of the Central Maine
Power Company. The performance

of these units has been very satis-

factory. A fourth unit is now being

installed in a plant of the Bangor
Hydro Electric Company in Maine.

The Simple Open-Cycle Gas Turbine

Many different cycle arrange-

ments have been considered for

the gas turbine. There is the open-

cycle, in which atmospheric air is

used once in its passage through
the compressor and turbine; the

closed-cycle where the same atmo-
spheric air is used over and over,

and is heated from an external

source; and combinations of the

two in varying degree. The effi-

ciency of any of these cycles will

depend upon the extent to which
intercooling, regeneration, and
other refinements are employed.

When all things are considered,

the open-cycle arrangement has
many very desirable features, and
this is the cycle selected for the

first units developed by the Gen-
eral Electric Company. Three
types of combustion gas turbine

power plants have been developed

by that company for industrial,

locomotive, pipe line pumping, and
utihty applications. In describing

these types, kilowatts will be used

as a measure of the net turbine

output even though the gas tur-

bine units available are equally

well suited for driving pumps,
compressors, and other such equip-

ment.

One type—a 3500-kw. unit, oper-

ates on the simple open-cycle

described earlier. Three such units

are now in commercial service and
their performance has been most
satisfactory. A cross section of

this unit is shown in Fig. 1.

Atmospheric air is compressed to

approximately 80 p.s.i.a. in the

compressor, fuel is mixed with the

air and burned in the combustion
chambers and then expanded
through the gas turbine. Xote the

rugged compact construction of

this unit. The turbine drives the

compressor at approximately 6700
r.p.m. through a coupling at the

high-pressure end, and the load

through a coupling at the exhaust

or low-pressure end. Gas turbine

units may be used to drive me-
chanical loads direct or through

suitable reduction gears, such as

are used when driving generator?

Advantases of Compactness and Heat

Energy Recovery

This type of gas turbine power?

the electric locomotive in service

on the lines of the Union Pacific

Railroad. A gas turbine power

Fig. 2 (left). .3,500-kw. gas turbine generator set at Arthur S. Huey power station of Oklahoma Gas and Electric Co.

Fig. 3 (right). Building housing 3,500-kw. gas turbine set at the Arthur S. Huey power station of the Oklahoma Gas and
Electric Co. Heat recovery equipment and exhaust stack are in the left foreground.
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Fig. 4. 3,500-kw. regenerative-cycle gas^turbine.

plant of this type, as installed for

electric power generation in a

plant of the Oklahoma Gas and
Electric Company, is shown in

Fig. 2. This is a 3500-kw. gas

turbine - generator unit complete

with all required auxiliaries, com-
pactly arranged and requiring a

floor area of onlyl 8 ft. 9 in. by 47

ft. No basement is necessary, and
the required foundation is very

simple.

Greatest fields for application

of the simple open-cycle unit are

where space and weight are of

prime importance, such as in a

locomotive; where a '|unit is re-

quired for standby service, such

as to supplement a hydro system
or to take peak loads; or where
there is a use for heat energy
which can be recovered from the

exhaust gases. Efficiency of this

unit is approximately 15 per cent

without heat recovery from the

exhaust gases. By recovering heat

from the exhaust gases, plant effi-

ciencies higher than 70 per cent

can be realized. All efficiencies dis-

cussed will be based on the higher

heating value of the fuel. Depend-
ing upon the fuel used, efficiencies

based on the lower heating vahie
will range 4 to 10 per cent higher
than efficiencies based on the

higher heating value.

Gas turbine cycle efficiency for

the Oklahoma installation was
approximately 65 per cent, because
heat recovered from the exhaust
gases was utilized to heat feed-

water for an existing steam plant.

A view of this heat recovery
equipment is shown in Fig. 3

located just outside the turbine
room, with gas turbine exhaust
gases passing through the feed-

water heater and exhausting to

atmosphere through the stack in

the background.

This simple open-cycle gas tur-

bine unit has applications in paper,

rug, textile, chemical, petroleum,

and other industrial plants which
require heat energy, such as pro-

cess steam, in addition to electric

energy. The application here would
be similar to that of an extraction

type or non-condensing steam tur-

bine. In such plants, application

of equipment should of course be

selected to provide all plant re-

quirements with a minimum total

expenditure for fuel, purchased

power, fixed charges, and other

operating expenses.

Concept oF Overall Efficiency

To consider the cost of electric

energy or heat energy separately

is not sufficient—the overall fuel

and operating dollars are most
important. For plants using the

.^ame type of fuel and generating

all heat and electric energy re-

quirements within the plant, fuel

dollars are directly proportional

to overall plant thermal effi-

ciency. This efficiency is very use-

800 GPM

Q GEN.

ful for evaluating various plant

cycles, and is defined as the

Total available and usejul outpi.it

Total actual input

This concept of plant thermal
efficiency clearly recognizes both
heat energy and electric energy;
the useful electric energy can be

converted into an equivalent heat

basis. High thermal efficiency is

an important factor in overall

operating costs.

In one industrial plant recently,

a gas turbine was considered for

the generation of power, using

heat from the exhaust gases for

drying large fibre boards. Over-
all gas turbine cycle efficiency for

this appfication was approximately
66 per cent, and even though fuel

costs were only 15 cents per mil-

lion b.t.u., an annual return of 40
per cent on the initial investment
was indicated.

In another industrial plant,
waste heat boilers were to be used,

recovering heat from the gas tur-

TO STACK

3.92 PSIA
80 F
72 /SEC

13.92 PSIA
475 r

REGENERATOR

Fig. Schematic diagram of 5,000-kw. compound-cycle gas turbine with
intercoolers and regenerators.
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Fig. 6. Gas turbine for 5,000-kw. turbine-generator set.

bine exhaust gases to generate

steam. Heat in the turbine ex-

haust gases was to be recovered

for the generation of steam in two
boilers at two different pressures

—175 p.s.i.g. and 40 p.s.i.g. From
the last boiler, the exhaust gases

pass through an economizer to heat

feedwater for the boilers before

exhausting to the stack. This

arrangement would provide a total

of 39,000 lb. of steam per hour

and 3500 kw. of electric energy.

Overall gas turbine cycle effi-

ciency for this steam and power
generation is approximately 70

per cent.

The Regenerative-Cycle Gas Turbine

The second type developed was
a self-contained 3500-kw. (5000

hp.) regenerative-cycle unit. This

unit is very similar to the simple-

cycle unit just described, except

that a regenerator is used to heat

the air after compression by re-

covering heat in the exhaust gases.

The regenerator reduces the fuel

required and improves the cycle

eflficiency without the use of waste

heat boilers or other heat recov-

ery equipment, as described earlier

for the simple-cycle unit. Effi-

ciency of this unit without addi-

tional heat recovery equipment is

22.4 per cent..

A cross section of this unit is

shown in Fig. 4. This gas turbine

power plant actually consists of

two turbines— the high-pressure

turbine driving the compressor and
the low-pressure turbine driving

the load. Both turbines are locat-

ed in the same casing thus elim-

inating high-temperature external

gas piping.

The regenerative-cycle gas tur-

bine is applicable in Central Elec-

tric Stations for power generation,

and for driving compressors on
gas pipe lines. By using waste
heat boilers instead of the regen-

erator, it may be used to supply
both process steam and electric

power in an industrial plant.

The Compound-Cycle Gas Turbine

The third type developed was a

self-contained 5000-kw. compound-
cycle gas turbine power plant com-
plete with intercoolers and regen-

erators. These units are particu-

larly adapted for applications re-

quiring the generation of electric

power only.

The cycle of this unit is shown
diagrammatically in Fig. 5. In this

unit we also have two turbines

—

the high-pressure turbine driving

the high-pressure compressor and
the load, and the low-pressure tur-

bine driving the low-pressure com-
pressor. Intercoolers are located

between the low-pressure and high-

pressure compressors, to reduce the

work of compression. Regenerators

heat the air after the final stage

of compression before it enters the

combustion chambers, and further

reduces the fuel required by re-

covering heat from the exhaust

gases.

Having a picture of the cycle

and heat exchange equipment, an
actual cross section of the turbines

and compressors is shown in Fig.

6. Compressors and turbines have
the same rugged construction as

the 3500-kw. units. The combus-
tion chambers are similar and,

even though we have both a high-

pressure and a low-pressure tur-

bine, high temperature external

gas piping is eliminated by placing

both turbines in the same casing.

The efficiency of this gas turbine

plant, without additional heat re-

covery equipment, is 26.3 per cent,

comparable to the best condensing-
steam turbine plants of equal

rating. A fourth type, now in the

design stages, is a compound cycle

unit rated 15,000-kw.

Controls

Controls for the gas turbine and
its auxiharies are conveniently

arranged on a single panel. The
simplicity of these units makes
automatic control of the gas tur-

bine plant practical, and either

manual or automatic controls can
be provided.

Fuels

With apparatus available today,
the most practical fuel for these

turbines is bunker "C" oil or gas.

The unit cost of these fuels is

comparable to and even lower than
solid fuels in parts of Canada. In
such areas the gas turbine plant

should compare very favourably
with other fuel fired plants. Be-
cause of the efficiency, simplicity,

lower installed cost, and expected
low maintenance of gas turbine

plants, they also have apphca-
tions in many areas where oil and
gas fuels are more expensive than
fuels suitable for other plants.

The cost of Diesel oil. as used
in most internal combustion en-

gine plants, is IVo to 2 times the

cost of "Bunker C" oil suitable

for the gas turbine—this in itself

is a sizeable factor in favour of

the gas turbine plant.

Many Uses in Industry

So much for the gas turbine de-

signs available—where can these

be used to advantage in industry?

Firsf

The gas turbine unit is particu-

larly well suited for application in

the pulp and paper, the textile,
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meat packing, refinery, and other

inrlustries requiring heat energy

—

usually in the form of process

|~team — in addition to electric

energy. Power costs in such indus-

tries are minimized, because over-

all plant thermal efficiencies high-

er than 70 per cent are realized

vhen heat energy recovered from
the turbine exhaust gases is used
m process.

Where continuous process oper-

ations are a "must", the gas tur-

bine with its quick starting char-

acteristics can be used for stand-

by, emergency, or peak load ser-

vice even in plants where it is not

used to supply the normal daily

plant load.

Second

In many areas where hydro
power is not available at low cost,

because of the distance from areas

of generation, and electric power
generation from fuel is considered,

gas turbine generators may be
applicable. The simplicity and
efficiency of the gas turbine plant
may indicate an increase in the
number of thermal generating sta-

tions, to limit the use of long
transmission lines from hydro
systems.

Third

Gas turbine units have been
applied in the States as standby
for hydro systems in case of low
water supply, or for peak load de-
mands. Low standby operating
and supervisory expense is possible

because gas turbines may be shut
down without the maintenance of

hot boilers for instantaneous or

daily load peaks. The combustion
gas turbine can be started, put on
the line, and operated at full load
in less than 10 minutes. Such an
installation is shown in Fig. 7.

Fourth

Because of its operating speeds,
the gas turbine is particularly well
suited as a mechanical drive unit
for blowers, compressors, pumps,
and other such equipment. Indus-
tries such as steel, gas pipe line

pumping stations, and refineries

should have wide use for the gas
turbine. When desired, use of

automatic or semi-automatic con-
trols for the gas turbine makes it

practical to install the unit in re-

mote locations with a minimum of

operating and supervisory expense.

Fifth

The gas turbine as a power plant
for locomotives has many very

desirable features. A 4500-hp.

locomotive is built in a single cab
when powered by the gas turbine.

This is two to three times the

power of other single cab locomo-
tives extensively used today. This
higher horsepower per ton is an
advantage on many lines, particu-

larly those which do not operate

on steep mountainous grades. Sim-
plicity and expected low mainten-
ance also favours the gas turbine

as a locomotive power plant.

Comparison with Steam Plants

Many of the gas turbine appli-

cations mentioned above are ap-

plications where steam turbines,

internal combustion engines or

steam engines are used at the

present time. From the standpoint

of space required, weight, initial

cost, simplicity, and cooling water
requirements, the gas turbine plant

would now be favoured for many
of these applications.

As for fuels, the steam turbine
or the steam engine plant may be
favoured in certain areas where
the cost of coal or other solid fuels

is lower than oil or gas. The burn-
ing of coal in gas turbines pre-

sents some problems at the present
time. Research is now being con-
ducted to perfect methods for the
successful use of coal as the fuel

for gas turbines. No doubt, at

some future date, satisfactory

equipment will be developed so

coal can be used commercially as

the fuel for gas turbines, as it is

now used in other thermal plants.

In thermal plants supplying

electric power only, gas turbine

plant efficiencies compare favour-

ably with other plants of compar-
able size. In plants requiring both

electric energy and heat energy,

selection of prime mover to give

the highest plant thermal effi-

ciency will depend on the ratio of

electric power requirements to

heat energy or process steam re-

quirements. Gas turbines, steam
turbines and internal combustion
engines can be operated at high

cycle efficiency when heat recover-

ed from the exhaust can be used

in process.

In many such industries, the use

of electric energy has increased

more rapidly than process steam
or other forms of heat energy. The
gas turbine is favoured in these

industries because the ratio of

electric power to process steam is

high. In the intermediate range

of process steam requirements, the

condensing extraction turbine, the

gas turbine utilizing waste heat

boilers with supplementary firing,

or a combination of the two may
be selected.

(Continued on page 22)

Fig. 7. 3,500-kw. simple-cycle gas turbine power plant installed to supplement
hydro system.
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Fig. I. Model showing principal features of the festival area on the south bank of the Thames.

Britain's Royal Festival Hall

An abstract of a paper which appeared in

"The Consulting Engineer", October, 1950.

The Abercrombie plan for the

development of the County of

London stressed the need for deal-

ing with the dreary south bank of

the Thames as a whole, suggesting

in a general way what form this

development might well take. It

was natural then, that when it

was decided to celebrate the cen-

tenary of the Great Exhibition of

1851 by holding another exhibition

to show Britain's progress during

the hundred years, this area should

be chosen as the site, especially

since many of the exhibition build-

ings will be permanent.

One of the principal structures of

the exhibition group will be a con-

cert hall, the Royal Festival Hall,

which is now under construction,

and which is described in some de-

tail in an article by Messrs. Scott

and Wilson, m.m.i.c.e., the consult-

ing civil engineers for the building,

in the October, 19.50, issue of The
Consulting Engineer. While in gen-

eral its design follows conventional

lines, some of its features seem to

us unique and it is of these that we
shall write.

The upper floor is entirely occu-

pied by the main hall which will

seat 2,900 people; with all stand-

ing space occupied its capacity is

10

3,450. A smaller hall under the

main hall will accommodate 750.

There are also the usual foyers,

a bar and restaurants. The slope

of the site is such that entrances

are provided at separate levels for

the main hall and for the other

rooms.

It was originally intended that

the frame should be of structural

steel, but delivery difficulties made
a change to reinforced concrete

desirable, except that the roof is

carried on steel trusses. To save

steel, joints in reinforcement are

welded instead of lapped. A con-

crete mat foundation covers the

whole area of the building; its

bottom is about 13 feet below nor-

mal ground water level and there-

fore the walls and floors of the

basements are water proofed. De-
watering the site by means of well

points proved eminentlv success-

ful.

The outstanding feature of the

structural design of the Royal
Festival Hall is the extraordinary

care which has been taken to re-

duce nuisance from unwanted
sound. This may come from the

exterior of the building—there is a

busy railway bridge close by and
Waterloo Bridge is not far away
— noises might be transmitted

from one hall to the other, noises

originating in the building might

be heard in either hall, noise from
ventilating fans and other service

apparatus would be objectionable.

The main hall is a box within a

box. Interior roof, walls and floor

are entirely separated from the

exterior elements, either by ade-

quate air spaces or by fibre glass

where they would normally come
in contact. The inner floor has a

ventilating chamber under much
of its area; over the small hall

where it is only of single thick-

ness it is supported by columns
which are insulated from the rest

of the structure, resting on foot-

ings which are also insulated. The
loads from the small hall are car-

ried by tubular columns, sur-

rounding those just referred to.

and resting on footings on top of

the main footings. These features

are well shown in the accompany-
ing illustration. (Author's longitu-

dinal section.)

The walls of the main hall are

double, separated by insulation

wherever they come into direct or

indirect contact. The roof is of

precast concrete slabs and is

double with an air space and fibre

glass between the layers. There

is also a suspended ceiling over
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the main hall at the level of the

lower chords of the trusses. The
space between the upper and low-

er chords of these trusses is used

for ventilating ducts, lighting cir-

cuits and for access to the ceiling,

in case it becomes necessary to

"doctor" it to improve the acous-

tic properties of the hall itself.

Special precautions were taken
to muffle the ventilating system
by lining ducts with acoustic ma-
terials, by jacketing them with

similar materials in some loca-

tions and by silencing fans and
motors as far as practicable.

This double construction natur-

ally introduced some interesting

problems into the structural de-

sign, notably in providing for the

support of the cantilevered main
balcony and in assuring the stabil-

ity of the tall and relatively thin

walls of the main hall, all of which
were successfully solved, though
in some cases they required meth-
ods of calculation which were un-

usual, to say the least. It is a

tribute to the ability and co-oper-

ation of the architects and the

various consultants that design

Double 5kin roof consfrucrion

L^,Sand*ich base for

Fig. 2. Longitudinal section of the Royal Festival Hall showing the auditorium
and the rooms and corridors beneath.

had advanced far enough in about 000 and will involve 63,000 cubic

six months after the inception of

the scheme to start on the con-

struction of the foundations.

When finished, the Royal Fes-

tival Hall will cost about $4,800,-

yards of excavation; 31,800 cubic

yards of concrete, plain and rein-

forced; 2,600 tons of reinforcing

steel and 2,900 tons of structural

steel. V

Fig. 3. Construction of the Royal Festival Hall showing erection of roof girders nearing completion.
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Fig. 1. On the way up: note the top column extension and guys, and the
115-foot trusses in place.

Erection of Long-span Trusses

.The photos on this page show
two interesting stages in the erec-

tion of 8,600 tons of structural

steel required for the new Kitchen-
er (Ont.) Auditorium. The central

part of this building is 115 x 220
feet, with a single column at each
corner only. Thus the main roof is

outlined by two 220-foot trusses

and two of 115 feet span each. The
long trusses are 28 feet deep, are
fabricated from wide-flange shapes
and weigh about 80 tons each.
The erection of these heavy

trusses posed a problem which was
simply arid neatly solved by using
the permanent corner columns,
temporarily heightened by 11-foot
extensions at their tops, as gin
poles, after the 115-foot trusses
had been set by moto-cranes. These

short trusses, of course, partly
braced two columns in one plane;

additional stability was secured by
four guys from the top of each
column to previously set deadmen
in the building foundations.

The long trusses were assembled
in vertical planes on timber block-

ing on the ground between two
columns. Temporary outriggers and
cables provided for lateral stiff-

ness while these trusses were
hoisted into place with heavy
blocks and tackle at each end. It

took about ten minutes to hoist

each truss the 40 feet from the
ground to its final position, where
it was first bolted, then rivetted in

place.

Jenkins & Wright, of Kitchener,

are the architects for this building,

C. C. Parker, m.e.i.c, ol Hamilton,
consulting engineer, and the Dan-
ker Construction Co., Limited, of

Kitchener, general contractors.

Steel was supplied by the Hamil-
ton Bridge Co., Ltd. V

Fig. 2. A truss assembled on the ground; note the outrigger and cable stiffeners
along the top chord.

Organization and Responsi-

bilities of the

International Joint Commission
{Continued from page 4)

three Commissioners appointed by
each of the two countries. The
Commission largely determines its

own procedure to fit the needs of

particular references. It may call

upon the technical services of

either government for assistance.

Evidence may be taken on oath
and the attendance of witnesses

may be compelled, but these ex-

treme powers have never, so far

as I am aware, had to be used.

Membership Drawn from Professions

Today the membership of the

Commission comprises one lawyer
formerly a state governor and
member of the United States Sen-
ate; there are four professional

engineers; the sixth member is a

gentleman who in his former
capacity as Director of the Prairie

Farm Rehabilitation Administra-
tion has had extensive practical

experience in engineering of a

character ' which is particularly

relevant to an important part of

the Commission's work, that is

the use of water for irrigation. He
is an Associate Member of this

Institute. Thus down the years,

the Commission seems to have
acquired a professional character

in keeping with the work it has
been called upon to perform.

Time does not permit a recital

of the many references received

by the Commission from the two
governments. The work of the

Commission has been primarily
engineering in character. On one
reference or another it has in-

volved considerations relevant to

evert'- branch of engineering—civil,

electrical, mechanical, hydraulic,

sanitary, meteorological—to men-
tion a few. IMay I suggest that

this Commission and its work is

of prime and continuing interest

to this Institute. It^ sole object is

to find out and to do what ought
to be done in accord -with the prin-

ciples of justice and equity, and
thus to fulfil its mission to pro-

mote peace and concord on the

border. \
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Flood Control

IN California

W. R. Slater Howard Curtiss

Bureau of Reclamation, U.S.A.

Paul A. Oliver

From a paper presented at the Sixty-fourth Annual General and Professional

Meeting of The Engineering Institute of Canada and the Annual Summer Meeting

of the American Society of Civil Engineers, at Toronto, Out., July, 1950.

Construction of three big fea-

tures authorized in the Boulder

Canyon Project Act, approved
December 21, 1928, were Hoover
Dam, Imperial Dam, and the Ail-

American Canal. Imperial Dam
and the All-American Canal sys-

tem were built during the period

1935-1947 at a cost of approxi-

mately $40,000,000. The over-all

length of the AU-American Canal
is 204 miles, of which the Coa-
chella Canal comprises a 123-mile
branch. The alignment of the canal
system is shown in Fig. 1. At its

intake the Ail-American Canal
has a capacity of 15,155 c.f.s.; its

branch, Coachella Canal, starts

with a capacity of 2,400 c.f.s. and
extends northwesterly along the
east slopes of Imperial Valley and
the Salton Sea, enters Coachella
Valley with a capacity of 1,300
c.f.s. and crossing the valley floor

and turning southward to end at

mile 123.5 above Indio, serves 17,-

000 acres of presently developed
land and 58,000 acres of new land
to be brought under cultivation on
completion of the project. An
underground concrete pipe distri-

bution system to serve the land
is under construction.

In the 45-mile reach of the

canal, immediately upstream of

its entrance to the valley, 32 wash
siphons serve to pass flood waters
from the adjacent mountain
washes across the canal. The last

37 miles of the Coachella Canal
is concrete lined.

High-intensity storms, centred

over the steep mountain areas

above the canal, occur during the

summer and fall, and because of

lack of vegetation result in

large flash floods which carry

heavy debris loads out of the

steep mountain canyons to be

Fig. 1. Coachella Canal carries Colo-
rado River water 123 miles from AU-
Anierican Canal to irrigate 75,000
acres of valuable date and citrus crops
in Coachella Valley County Water
District. Canal capacity is 1,300 c.f.s.

as it enters Valley.

deposited in great debris cones

which form a portion of the irrig-

able land. Initial plans for the

development of Coachella Valley

contemplated the construction of

overchutes and siphons for the

passage of storm water across the

canal. Although such a plan would
protect the canal, it would pro-

vide no protection for the agricul-

tural land and its irrigation lateral

system lying on the lower side of

the canal. For this reason protec-

tion dikes Nos. 1 and 2 to impound
floods have been built for 26 miles

along the upper, or easterly, side

of the lined portion of the canal.

The design and construction of

these flood control works are the

subject of this article.

The maximum probable flood

for washes crossing the Coachella

Canal in the valley was determin-

ed by assuming the occurrence of

a storm of maximum probable

magnitude at a time when ground
conditions are conducive to maxi-
mum runoff. The protective works
were designed on the basis of these

floods. The size of the drainage
areas, shown in Fig. 4, indicated

that the maximum probable flood

would be produced by a cloud-

burst type of storm. Since records

of rainfall in Coachella Valley
were inadequate to determine the

size of such a storm, a study was
made of the record of cloudburst

storms in the Southwest. One at

Avalon, Calif., on October 21,

1941, of 5.53 in. in 3^/4 hours, was
considered large enough to be a
probable maximum, and hydro-
graphs of floods from the drainage

areas shown in Fig. 4 for such a

storm were derived and used to

design the works.

The methods used for deriving

and applying unit graphs and dis-

tribution graphs were substantially
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Fig 2 (above). Wasteway No. 1 Outlet.

an average of those for several

streams. Use of the method is

practicable when the assumption
may logically be made that drain-
age areas within a given region
are physiographically and hydro-
logically similar.

Since no two drainage areas are
alike in physical characteristics

such as area, dimensions, stream-
channel pattern, channel length,

and stream slopes, the respective
runoffs from these areas never
concentrate in an exactly similar

manner and only by chance are

Fig. 3 (below). Concreting Wasteway
No. 1 Channel.

the same as that described in the

U.S.G.S. Water-Supply Paper 772.

The unit hydrograph for an area

is an expression of the time dis-

tribution of runoff resulting from
unit effective rainfall. Unit quan-
tity usually represents an average
depth of one inch over the area.

Unit duration is usually expressed
in hours or minutes.

As used here, the distribution

graph shows, in per cent of unit

runoff, the average rates of runoff

by successive unit-time intervals.

The basic runoff and rainfall data
for the drainage areas tributary

to the Coachella Canal are inade-

quate for the derivation of any
distribution graphs. Distribution

graphs were derived for nine other

drainages in the general region by
a trial and error reproduction of

recorded major floods.

The general method of deter-

mining the synthetic unit hydro-

graph described in the report is in

most respects similar to that

developed in transactions of the

American Geophysical Union, Part

I, 1938, pages 447-454, and Part

II, 1940, page 626. The method is

used in determining the time dis-

tribution of runoff (represented

by distribution graphs) in drain-

age areas for which no concentra-

tion point hydrographs are avail-

able for a direct determination of

this kind. It provides for trans-

position to those areas of the

characteristic time distribution of

runoff in regional drainage areas

for which such distribution can
be determined. In application, the

characteristic time distribution to

be transposed usually represents

14

Fig. 4. In Coachella Valley. Coachella Canal and irrigated lands below it get
protection from flash cloudburst floods by 26 miles of dikes about 25 ft. high,
forming detention basins above canal.
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leir respective distribution graphs

jcactly alike. Therefore, direct

"ansposition of distribution graphs

I'om one area to another is usually

voided. However, most distribu-

ion graphs are similar to a con-

iderable degree, and the intro-

uction of a factor (parameter)

ailed "lag" will bring arrange-

ment of ordinates along the basis

if jdistribution graphs into a gen-

rally consistent relationship.

Lag as used herein constitutes

ai empirical expression of the

physical characteristics of the

Irainage area in terms of time. In

he method used in this report, the

irst step I'equired in evaluating

ag for an area in which the char-

icteristic time distribution of run-

)ff is known, consists of construct-

ng a curve called the "summation
lydrograph". The definition of lag

tself involves the discharge time
elationship expressed by such

urves. The relationship of lag to

lischarge plots in the form of a

:urve called the "S-graph". The
iverage S-graph for a number of

Irainages is the principal tool used
n the transposition process.

Summation hydrograph — The
lummation hydrograph for an area

s a hydrograph of the runoff that

vould result from the continuous
generation of unit excess rainfall

)ver the area. It is derived by
ilgebraically adding a series of

1 n i t hydrographs consecutively

;paced one unit period. Thus the
.ime required for the summation
lydrograph to reach ultimate
^maximum) discharge is equal to

,he length of the base of the unit

Fig. 6. Riprapping Dike No. 1.

hydrograph less one unit period.

For convenience in application,

discharge is plotted in per cent of

ultimate discharge.

Lag—Lag for an area defined

herein is the elapsed time (in

hours) from the beginning of unit

excess rainfall to the point where
the summation hydrograph for

that area reaches 50 per cent of

the ultimate discharge. When the

lags determined from observed
hydrologic data for several natural

di'ainages are correlated to the
physical characteristics of those
drainages, an empirical relation-

ship is usually apparent. This re-

lationship can then be used to

determine the lags for other na-
tural drainage areas for which the

physical characteristics can be

determined, but for which the dis-

tribution graphs for concentration

points cannot be determined be-

cause of inadequate hydrological

data.

Measurement of lags for drain-

age areas in southern California

demonstrate that the lags for these

areas could readily be expressed
by the empirical formula:

Lag (in hours)
Si

SECTION A-A

"ig. 5. Wasteway No. 2, shown in section and profile, carries flash-flood waters
mder Coachella Canal and into Whitewater River storm channel leading to
>alton Sea. Wasteways Nos. 1 and 3 are of similar construction.

Where C, and m = constants.

L = length of longest

watercourse, in

miles.

Lea = length along long-

est watercourse,

measured up-
stream to a point
opposite centre of

area, in miles.

S = Overall slope of

drainage between
the headwaters
and the collection

point in feet per
mile.

With the benefit of extensive
studies made in 1943 by the Los
Angeles office of the Corps of

Engineers, the Bureau plan pro-
vided for the concentration of

two dikes forming storage basins
and three concrete-lined waste-
way channels for the evacuation
of the impounded water, as shown
in Fig. 4. The 'first basin is formed
by Dike No. 1 extending for 16.4

miles along the 45-ft. contour im-
mediately uphill from the canal.

Dike No. 2 extends for 10 miles
along the 60-ft. contour to form
Basin No. 2, with its floor 27 ft.
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higher than the canal water sur-

face.

When a storm is centred over

one of the drainage areas shown
in Fig. 4, the rainfall and runoff

from adjacent areas are reduced.

Tlie storage basin above Dike No.
1 was estimated to be subject to

a runoff of 19,000 acre-ft. from
drainage areas A, B, C and D;
and that for Dike No. 2 was esti-

mated at 16,000 acre-ft. from
areas E, F and G. Ten per cent

was added to this pondage to take

care of silting. Basin No. 1 is pro-

vided with two wasteway channels

and Basin No. 2 with one. Waste-
way No. 1, which is 15,300 ft.

long, discharges on the beach of

Salton Sea. Wasteway No. 2, which
is 6,150 ft. long, and Wasteway
No. 3, which is 9,150 ft. long, dis-

charge into the Whitewater River

Storm Channel.

The area between the dike align-

ment and the successive contour

intervals upward from the contour

on which the dikes rested were

planimetered on a topographic

map and the volumes added until

the storage volume behind the

dikes equalled the design pondage.

For Dike No. 1, resting on con-

tour 45, the required water sur-

face for 21,000 acre-ft. stood at

El. 64. Allowance for settlement

and for freeboard set the elevation

of the. top of Dike No. 1 at about

El. 70, making this dike 25 ft.

high. Similarly the crest of Dike
No. 2, resting on the 60-ft. con-

tour, was determined at El. 89.5

for detention of 18,000 acre-ft.

The typical dike-section adopted

has a crest width of 20 ft. and

slopes of 2:1 on the lower face

and 3:1 on the upper face. The
embankments were built with ex-

cavating and hauling equipment

and placed in layers not over 8

in. thick. Borrow was taken from
within the basins.

The storage basin behind Dike
So. 1 is in reality formed of four

sub-basins connected by channels

constructed between the dike and
spurs from adjacent hills. To pro-

vide rapid dispersion of floods

within a basin without undue
velocity, these channels are con-

structed with a minimum base

width of 200 ft. Where velocities

in excess of 5 f.p.s. are anticipated,

the 3:1 upper slope of the dikes is

protected with a layer of asphalt

6 in. thick. A concrete cutoff wall

4 ft. deep was constructed at each

end of the asphalt mat, and a rip-

16

rap blanket extends a minimum of

50 ft. beyond each cutoff. The toe

of the dike is also protected by
extending the asphalt mat from 4

to 6 ft. below the dispersion chan-
nel floor and covering this exten-

sion with riprap.

Wasteways Nos. 1, 2 and 3 con-

sist of a culvert under the dike

and/ canal, an automatic wasteway
from the canal discharging into

the culvert box, a concrete-lined

wasteway channel, wasteway out-

let structures and suitable outfall

channels in earth. The wasteway
channels are concrete lined and
utilize a section designed to obtain

the economy of a trapezoidal

section, in which concrete lining

can be placed by modern slip-form

methods, plus the splash resist-

ance of a rectangular flume sec-

tion. The section adopted is shown
in Fig. 5, which also shows the

profile of Wasteway No. 2. Inside

and at the top of the vertical walls

splash copings are provided. The
water at maximum discharge

varies in velocities between 25

and 35! f.p.s. as it passes down the

slopes in the wasteways, and in

all cases the maximum water
depth is below the top of the

trapezoidal part of the section.

Construction of the flood works

by contract was initiated in Feb-

ruary, 1945 with the start of earth-

work operations on the initial sec-

tion of Dike No. 1 and its disper-

sion channels. This construction

together with that for Wasteway
No. 1, which was started in No-
vember, 1945, provided protection

to 9 miles of canal. The sequence

of flood-work construction was
such that where practicable the

dikes and wasteways would be

built concurrently with and im-

mediately adjacent to the canal.

Pending the resolution of questions

relative to the repayment obliga-

tion of the Coachella Valley

County Water District, construc-

tion, was limited to the completion

of a section of Dike No. 1 and

to Wasteway No. 1, until Janu-

ary, 1948, when construction was
started on the final portion of

Dike No. 1 simultaneously with

that on Dike No. 2. Contract work
on Wasteways Nos. 2 and 3 was
started in May, 1948. As the two
dikes were completed somewhat in

advance of Wasteways Nos. 2 and

3, the work on the wasteways was
jeopardized by rain storms in the

winter of^ 1948-1949. However, the

wasteway contractor was able to

complete all work on the channe:-.

and structures by January, 1949
and was only slightly inconven-
ienced by a few minor rain storms.

Operations connected with the

construction of the dike proceeded
quite uniformly. At peak operation
and when material was most
accessible, the contractor was able
to place an average maximum of

350,000 cu. yd. per month.

Beginning in January, 1948, the

second and final section of Dike
No. 1 was built with tractor and
scraper units with pusher tractors

assisting in the loading at the
borrow pit. In heavy cuts, where
such equipment could be advan-
tageously used, the contractor em-
ployed a 2%-cu. yd. dragline and
three 12-cu. yd. bottom-dump
trucks. As on the Shea Co. sec-

tion of Dike No. 1, this latter

equipment was used primarily for

topping out operations.

As the source of supply for rock

was too remote to make riprap

economical for slope protection,

an asphalt mat was substituted.

The contractor set up an 80-ton-

per-hour hot-mix plant and, using
screened native material from the

alluvial fan on the nearbj^ Ther-
mal Wash, was able to lay down
a very acceptable product. The
mat material was hauled from the

plant in trucks and transferred by
bucket to a canal paver modified
to lay down a flat strip of mat
10 ft. in width. The lay-down on
the slope was made in strips paral-

lel to the dike centre-line.

By proper weighting of the

paver, the mat density obtained.^

before any supplemental roUingj

was at or above that obtained inl

the laboratory determinations of

the maximum probable densityj

for the material. A supplemental
rolling up and down the slope, or

at right angles to the lay-dowi
direction, was effective in smooth-
ing and biiiding the mat at the

|

joints between lay-down passes,

but this rolling was found to have
little effect in increasing the over-

all mat density. When the mgt
was inspected after it had been inj

place a year and a half, effects of

weathering were not discernible.

Construction of Dike No. 2 was
started in January, 1948. The con-

tractors elected to throw the

maximum of equipment into the

work in an attempt to complet

it all as quickly as economicallj

possible. Fine material and bor-

row pits exposed to the wind caus
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ed delaying sandstorms. The con-

tractor was forced to wet down
the borrow area to reduce lost

time. At times his monthly rate

of bank placement totalled 800,000

cu. j'd. and his monthly average
was 600,000 cu. yd.

Wasteway No. 1 included 3.3

miles of channel, of which 2.9

miles were lined with concrete and
0.4 mile was in open cut. Also in-

cluded was a concrete and struc-

tural steel railroad bridge, a re-

inforced concrete highway bridge

and the channel-outlet and still-

ing-pool structure. All excavation

of channel and structures was
accomplished with little delay by
tractor and scrapers and by drag-

line. The channel subgrade was
trimmed to neat line by an end-

less-bucket type of subgrade trim-

mer, and the concrete lining was
placed with a slip-form paver ma-
chine. Concrete was batched at a

centrally located plant. The pav-
ing mix was dry batched for mix-
ing at the paver, while the struc-

tural concrete mix was batched
into transit-mix trucks and placed

at the structures by dragline or

buggy.

Because of wartime depletions

the supply of construction ma-
terials was critical and consider-

able difficulty was experienced by

the Government in securing ade-

quate quantities for the work. An
extension of time commensurate
with the delay caused by failure

of the Government to furnish ma-
terials on time made it necessary

for the contractor to carry on the

operation of paving the channel

during an extremely warm period.

In order that the temperature of

the concrete at time of placement
would «ot exceed the specification

limit of 90 deg. F., it was neces-

sary for tho contractor to start his

work day in the early morning
hours and also to cool the mixing
water with ice.

As the rate of placement was
approximately 225 cu. yd. per day,

and air temperatures on many
days exceeded 100 deg., the quan-

tity of ice used was considerable.

In the placement of concrete in

the channel lining, the mix was
batched to the slip-form machine
from a 34-cu. ft. paver equipped

with boom and dump bucket. A
trailer-mounted water tank was
pulled behind the mixer, and ice

was added to the water which
passed through this tank from the

supply line to the mixer.

Even with air temperatures up
to 110 deg. and aggregate tem-
peratures considerably in exces.?

of 100 deg., it was possible at all

times to maintain the temperature
of the mix at the time of place-

ment under a maximum of 88 deg.

by the use of this cooling method.
The contractor was able to com-
plete all channel lining and para-

pet wall construction on this con-

tract by September 14, 1946. As
the period starting about July 15
and extending through September
is considered to be one when cloud-

burst storms are probable, it can
be understood that considerable
concern was felt by the contractor

and by the Bureau during this

time.

Wasteways Nos. 2 and 3 were
started in May, 1948. As the con-

tractor rented the machines for

trimming and lining the channels,

the Wasteway No. 1 contractor,

construction methods and equip-

ment were very similar to those

for that wasteway, and hence no
list of equipment is given for con-

struction of Wasteways Nos. 2 and
3. The method of supplying con-

crete to the slip form differed in

that transit-mix material was used
instead of dry batching to a paver
at the slip form.

By making alterations in the slip

form such as the use of an endless

conveyor from the mixer to a dis-

tribution hopper, the rate of place-

ment was increased to a maximum
of 300 cu. yd. per shift. This con-

tractor's average for several week-
ly periods equalled the Fisher con-

tract's daily maximum. Concrete
material for structures was obtain-

ed from the same source as for

the lining.

On completion of Wasteway No.

3, the contractor was directed to

remove the shoo-fly dike built on
Dike No. 2 for protection to this

wasteway. Construction was com-
pleted without major incident in

May, 1949. V

France's Oldest Engineering School

L'Ecole Centrale des Arts et

Manufactures (The Central School

for Constructive and Manufactur-

ed Works) called more simply

"I'Ecole Centrale" and "Piston" by

students is the principal French

school for the training of engineers

in all branches. It was instituted

when French industry was begin-

ning to develop. At the School's

centenary in 1929, it had produced

16,000 engineers and out of the 24

courses provided for at the begin-

ning 22 were still in existence,

though necessarily adapted to the

development of industry and the

progress of science.

A private school originally, it

taught pure applied science, but its

students were soon to be an essen-

tial part of modern society. In 1857

the School was passed over to the

State.

Bousquet. a former student, was
the inventor of the bogies used un-

der railway carriages. Sautter built

more than 2,000 lighthouses. Darb-
lay substituted wood pulp for rag

in the manufacture of paper.

Eiffel built bridges and that

famous tower for the 1889 Exhibi-

tion. Berges and Fredet harnessed

the first waterfalls and water-

power. Boivin discovered sugar-re-

fining with hydrocarbonate of lime.

All these were "centralites".

The School system is a hard one

;

the course of study is three years
and the final diploma carries with
it the title of "Ingenieur des Arts
et Manufactures." Every year 230
new students enter school after a
very stiff competitive entrance
examination and go to lectures in

the morning, and in the afternoon
do practical work. The students
have to be present regularly at 8.15

a.m. every day and "clock in" as in

factories; what is more they must
never "skip" lectures or the amphi-
theatre!

Laboratories of industrial chem-
istry and mineralogy; thermic and
electrotechnic machines; machine
tools and hydraulic workshops;
metal and material resistance;

radioactivity and reinforced con-
crete; waves and television; such
are the forms of specialization open
to the future engineer at the "Cen-
tral." Thus there is nothing to pre-
vent the student who has graduat-
ed as an erecting engineer or metal-
lurgist from becoming a chemist,
but the tendency is for increasingly
greater specialization for engineers.

V
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SARNIA

Where The Twain Will Meet

by

J. R. Nicholson, O.B.E.

Executive Vice-President, Polymer Corporation, Saruia, Ont.

A paper presented to the Montreal Branch of The Engineering Institute of Canada,

November 2. 1950.

The discovery of oil in the Cana-
dian West, the plans for the move-
ment of vast quantities of that oil

to the Sarnia area, and for the erec-

tion there of new and greatly in-

creased refinery units, will make
available to the growing petro-

chemical industry, new and vital

raw materials from a Canadian
source.

You will recall the oftly quoted

language of Rudyard Kipling:

"East is East and West is West,

and ne'er the twain shall meet".

The poet Kipling was referring to

differences in the mental outlook of

the peoples of the Orient and the

Western Hemisphere and not to the

exchanges of products between two
great hemispheres, or to the move-
ment of commodities between east-

ern and western Canada.
These oil discoveries, however,

mean the opening of a new chapter

in,the economic life of our country.

The existing refineries in South-

western Ontario, and the petro-

chemical industry, so firmly estab-

lished in Sarnia, need and welcome
this new supply of oil. This devel-

opment means more to the Sarnia

area than to any other centre in

Eastern Canada. Sarnia is the place

where the twain, Western oil, and
Ea.stern equipment to process it,

are to be brought together; for it

is at Sarnia that the first oil from
the West will be refined, and from
which products made therefrom

will be distributed.

Imperial Oil's Role

The story of what has taken

place in the Sarnia area since the

turn of the century, more particu-

larly in the la.st 10 years, is one of

real accomplishment; it holds great

promise for the future. Such a story

of industrial development is usual-

ly a story of certain companies.

Three companies have to date

played the most important roles in

the developments at Sarnia, viz.

Imperial Oil, Polymer Corporation

and Dow Chemical of Canada.
It would be helpful to briefly out-

line here the nature of Imperial

Oil's refinery operation at Sarnia.

with special reference to its part in

the production of petro-chemicals.

The primary refining units separ-

ate the crude oil into the following

l)rincipal fractions—gaseous hydro-
carbons, natural gasoline, kerosene,

gas oils, etc. The gas oil and some
of the heavy gasoline are used as

feed for the cracking units. The
gases from these cracking units,

and the light pressure distillate

which is separated from the crude

gasoline, are combined to provide

feedstock for the giant Polymer
Corporation plant. This feed

stream consists of a mixture of

light hydrocarbon chemicals, in-

cluding methane, ethane and ethy-

lene, propane and propylene, bu-

tanes and butylenes. I would like

to direct your attention particular-

ly to these, since the basis of t:-'

petro-chemical operations present-

ly centered in Sarnia is found in

these interesting materials.

Polymer Conceived A'ter Pearl Harbour

Within a few weeks of Pearl Hai-
bour in December, 1941. approxi-

mately 90 per cent of the rubber
producing areas of the world passed
into enemy hands. The lack of this

critical and strategic material pre-

sented the greatest threat to the

success of the Allied cause. Unless

within a few months an answei-

could be found to this critical prob-
lem, the Allied war effort and the

domestic economies of the U.S.A.,

Great Britain and Canada would
collapse. In December. 1941, the

Canadian Government, acting on
the recommendation of the Rt.

Hon. C. D. Howe, then Minister
of Munitions and Supplj'-, made a

courageous and far reaching de-

cision. It decided to build a syn-

thetic rubber plant in Canada of

sufficient capacity to take care of

the nation's wartime rubber re-

quirements. Out of that decision

came the Polymer Corporation.

The advent of Alberta oil will be of great importance to Sarnia. Here Canadian

oil and Canadian chemical plants will together build up an all-Canadian petro-

chemical industry.

Here the author tells how Imperial Oil, Polymer, Dow Chemical. Sun Oil and

other corporations are working together to this end, and the role each one plays.

He shows the importance of stvrene and the peacetime products made from it. He
tells how Polymer's output of styrene finds an added outlet through polystATene

plants built by Dow and Monsanto, while sales of by-products and surplus power

are helping to reduce operating costs.

Showing how integration and informal co-operation have produced a imiquely

efficient and economic petro-chemical industry, the author looks to the future for

further developments that may make Canada ultimately independent of chemical

imports.
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The Polymer plant consists of

i?even main units, or rather groups

of units. It involved an original ex-

penditure of approximately $50
millions in the amazingly short

period of less than two years. Dur-
ing the past five years a further

$8 millions has been spent in ex-

tensions and additions designed to

improve quality, diversify produc-

tion and make the best economic

use of its by-products. Extensions

involving the expenditure of a fur-

ther $71/^ millions have recently

been announced. They will be com-
pleted within the next twelve

months.
Polymer Corporation was incor-

porated in February, 1942. It was
charged by the Government with

the responsibility for the construc-

tion and operation of an integrated

synthetic rubber plant capable of

taking care of Canada's wartime
requirements. The new corporation

had no technical knowledge which
would enable it to produce either

synthetic rubbers or the basic

chemicals necessary for their manu-
facture. It, therefore, proceeded to

enter into agreements with three

operating companies having, or

readily able to acquire, the neces-

sary technical "know how". The
capital investment in the plant was
made by Polymer and the operat-

ing companies were each paid an-

nually by Polymer a "management
fee" for their technical knowledge
and plant management. The three

companies were:

1. St. Clair Processing Corpora-
tion Limited, a subsidiary of

Imperial Oil, which had the

task of recovering and purify-

ing the ethylene, isobutylene

and butadiene needed for the

manufacture of the two princi-

pal types of rubber. Buna S and
Butyl, and of making Butyl

rubber. St. Clair Processing also

operated the steam, power and
water facilities and the central

machine shop.

2. Dow Chemical of Canada Lim-
ited, a subsidiary of Dow
Chemical Company of Mid-
land, Michigan, which prior to

Pearl Harbour was the only

company in America, and one

of the two or three companies in

the world, that had ever pro-

duced styrene monomer on a

commercial scale.

3. Canadian Synthetic Rubber
Limited, a subsidiary of the

four largest Canadian rubber

companies, namely. Dominion,

Firestone, Goodrich and Good-
year. This company was to

train Canadian personnel and

to operate the large Copolymer
Plant, in which butadiene and

styrene were to be made into

rubber.

Polymer Today

Today the operating set-up of

the Polymer plant is similiar to

what it was when operations began

nearly seven years ago, except that

St. Clair Processing Corporation no

longer operates any of the Polymer

units. By agreement with and en-

tered into at the request of Imper-

ial Oil, Polymer itself on May 1st,

1946, took over the operations for-

merly handled by St. Clair.

Sarnia was chosen as the site for

the Polymer plant for a number of

reasons; it is the location of the

largest refinery in Canada and the

only refinery of any size in Canada
that was fed by pipeline at. that

time ; benzene, one of the two prin-

cipal ingredients of styrene, was
readily available from the coke

ovens of the steel companies at

Algoma and Hamilton; coal for the

generation of steam and power was
also readily available from the

Northern Ohio lake ports; salt

brine needed for the production of

rubber was available from salt

wells already in operation at Sar-

nia; and the St. Clair River had a

ready supply of the tremendous
quantities of cooling and process

water required for the operation.

The principal product of the

Polymer plant is the general pur-

pose rubber. Buna S, sold in Can-
ada and abroad under the trade

name of Polysar S. As previously

mentioned, it is made from buta-

diene and styrene. The manufac-
ture of butadiene from petroleum

involves the separation and purifi-

cation of a series of light hydrocar-

bons of the C^ group. You first re-

cover reasonably pure butylene

from the mixed C4 cut. This step

necessitates, first, the extraction of

the isobutylene from the stream

and then the removal of the normal
butylenes, leaving only the bu-

tanes and certain other chemicals.

To produce styrene you must, in

addition to benzene, have large

quantities of ethylene. This can be

recovered from the mixed gas

stream itself, or made through

cracking ethane, propane or other

components of that stream.

Large and expensive installations

of equipment and highly trained

technical operators are needed to

carry out these intricate and ex-

pensive operations. To keep the

operations on an economic level

involves tremendous throughput.

Consequently everything possible

must be done to make the best eco-

nomic use of the by-products and
waste products of the plant, and to

use any incremental production

capacity in the several units to the

best possible advantage.

What Research Division is Doing

Before the war came to a close,

it had been decided that Polymer
should continue into the post-war

period. It was evident that the

company would have to face the

competition of natural rubber. The
Canadian industry would be un-

able to absorb the entire output of

the Canadian plant when natural

rubber was again available in sub-

stantial quantities. It was decided

in 1944 to organize a research and
development division at Polymer
which would be responsible for the

improvement of existing products
and the development of new ones.

It was also decided that immedi-
ately after the termination of hos-

tilities an energetic export pro-
gramme must be initiated. New
outlets must be found for the
hydrocarbon by-products and for

the steam, power and other utilities

which were available in excess of

Polymer's own requirements.

Polymer's research organization
now consists of approximately 100
people, and is headed by one of

Canada's most brilliant young re-

search chemists. It has done an
outstanding job in developing a
series of new and interesting rub-
bers of different types, each intend-
ed for some specific purpose. This
staff operates two well equipped
pilot plants and other facilities, in-

stalled at a cost of over $1 million.

In addition to the two basic types
of rubber produced during the war,
namely, Polysar S and Butyl, Poly-
mer now produces oil resisting rub-
bers of the Buna N family and
high styrene rubbers of high qual-
ity. It also produces latices of vari-
ous kinds, as well as the new so-

called cold rubber, which has at-

tracted so much attention in the
newspapers and technical periodi-
cals. Approximately 60 per cent of

Polymer's $25 millions worth of

rubber is exported from Canada
annually. Last year this rubber was
exported to 32 different countries,

and new markets are opening
almost every month.

THE ENGINEERING JOURNAL January, 1951 19



Fig. 1. An aerial view showing part of the eight-acre layout
of the Polymer plant at Sarnia.

Dow Chemical and Sun Oil

Dow Chemical of Canada is the

third essential member of the Sar-

nia family. It makes styrene

moulding powders with a wide var-

iety of colours in its new, modern
factory. It uses large quanti-

ties of ethylene (supplied by Poly-
mer) in the manufacture of ethy-

lene glycol and other products. It

supplies Polymer by pipeline

with the tremendous quantities of

salt brine, which Polymer requires

for its operations. It supplies

caustic soda to Polymer. Sun Oil,

the fourth member, provides light

hydrocarbon feedstocks.

More should be said of the con-

tribution that this corporation. Sun
Oil Company, has made to the

Sarnia development. For the past
five years one-third of the feed-

stocks consumed by Polymer have
come from the Sun Oil Refinery at

Toledo, Ohio. These feedstocks

have been coming in by tank car

but there is now under construction

a pipeline at a cost of over $4 mil-

lions which will carry feedstocks

from Toledo to Sarnia. It is be-

lieved that that pipeline is the fore-

runner of another large refinery,

which will form part of the inte-

grated chemical industry.

Intesration of Six Corporations

Thus there are four large com-
panies working clo.scly together at

."^arnia in Canada's only large scale

integrated petro-chemical opera-

20

tion. Imperial serves as the key-
stone of the integrated workings.
It refines more than 50,000 barrels

of petroleum a day. As a result,

large quantities of valuable light

hydrocarbons formerly burned as

fuel only, are now available and
being used in the manufacture of

valuable chemicals. Polymer plays
the highly important part of pro-
cessing these light hydrocarbons. It

also uses ethylene, isobutylene and
normal butylenes for the manufac-
ture of its principal product, rub-
ber. Additional quantities of ethy-
lene, butane, isobutylene and sty-

rene are sold by Polymer to other
companies. It also supplies chemi-
cals, steam and water to Dow and
Fiberglas and steam to Imperial
Oil.

Mention might be made here of

the other new chemical industry in

Sarnia, namely, Fiberglas of Can-
ada. Because substantial quantities

of steam, fuel gas and oil are re-

quired in the manufacture of fiber-

glas, that company built at Sarnia
during the years 1947 and 1948 a
$2 1 -.'-million plant. Thus, produc-
tion of another chemical product,
fiberglas, was begun for the first

time in Canada in the Sarnia area
in December, 1948. The plant is

now working at capacity, and has
unfilled orders on hand that will

keep it going at capacity for the

foreseeable future. An expansion is

being considered.

Mention must also be made of

another oil refinery now operating
m the Sarnia area, the Canadian
Oil Refinery at Petrolia. Some ma-
terials from it have been used by
Polymer and its associated com-
panies during recent years, but the
part it has played so far in the de-

velopments in Sarnia are small
compared to what lies ahead. Can-
adian Oil has oil rights and inter-

ests in the new Western oil discov-
eries. A month ago the President
of Canadian Oil Companies an-
nounced that a contract had been
let for the erection of an $18 mil-

lion-oil refinery on the St. Clair

River, 3 miles south of where the

Dow-Polymer plants are located.

This new refinery will use Cana-
dian oil. It will be finked by pipe-

line with Polymer and Dow. It will

inevitably play an important part
in the expansion and development
of a better balanced and more di-

versified petroleum chemical in-

dustry.

Styrene—Peacetime Material

Of equal importance to what has
been done in the so-called synthetic

rubber field is what has been done
since the war in other petro-chemi-
cal . and plasti-chemicals fields.

Styrene is made from benzene and
ethylene. To keep the larger of the

two copolymer (the strictly rub-
ber) units at Sarnia operating at

capacity, less than 12,000 tons of

monomeric styrene is required per
annum. Consequently, during the

war it was never found necessary

to recover more than 25 i)er cent of

the ethylene in the feedstock from
the Imperial Oil Refinerj' to pro-

^ide the styrene needed for maxi-
mum rubber production.

Due to improved operating tech-

niques, and to a combination of

other factors, it became apparent
during the war period that over

20,000 tons of monomeric styrene

could easily be produced in the

styrene unit, provided the neces-

sary ethylene was available. It

later became apparent that by re-

moving bottlenecks and making a

relatively small expenditure in the

styrene plant itself, production of

monomeric styrene could be in-

creased to approximately 30.000

tons per annum. Still later the

plant's actual capacitv looked more
like 36.000 tons.

When the second Great War
broke out in 1939. the large scale

use of styrene in the production of

plastics, costume jewellry, insula-

tion and refrigeration equipment
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and other materials was just get-

ting underway on this continent.

Because of the exigencies of war,

it was impossible to develop the

market potentialities of this inter-

esting and inexpensive material. It

was realized, however, long before

the war came to an end, that there

would be a tremendous demand for

styrene monomer and other plasti-

chemicals in Canada and elsewhere

as soon as hostilities ended. Poly-
mer realized the importance of

making maximum use of the incre-

mental production capacity that

existed in its styrene plant and in

certain of its other equipment. The
Company also realized the neces-
sity of recovering maximum quan-
tities of ethylene and other chemi-
cals in order to reduce the cost of

production.

Dow and Monsanto for Polystyrene

Negotiations were therefore
opened with Dow Chemical of Can-
ada, with a view to having the

latter build a modern polystyrene

plant and other chemical plants at

Sarnia. Within a few weeks of the

end of the war in Europe, agree-

ment in principle had been reached

between Dow and Polymer on a

programme which involved not only

increased production of styrene

monomer by Polymer, and the

erection of a modern polystyrene

plant by Dow; it also involved the

expansion of Polymer's ethylene

I'ecovery and purification facilities

and the erection of chlorine, ethy-

lene glycol and caustic soda plants

by Dow. Shortly thereafter, Mon-
santo of Canada entered into a

joint programme with Polymer.

This programme involved the erec-

tion of a second polystyrene plant

by Monsanto in Montreal, with

Polymer supplying the monomeric
styrene needed for that operation.

Dow and Monsanto originally

estimated they would need mono-
meric styrene to keep their plants

operating at economic levels. To
t)roduce even the modest quantities

of this material necessitated ex-

penditures of substantial sums by
Polymer for compressors, refrig-

eration and other equipment nec-

essary to recover the additional

ethylene needed to operate the

styrene monomer plant at the

higiier level capacity, and Dow's
y;]ycol plant at design capacity.

Subsequently, Dow's and Monsan-
to's estimates of what they would
require for their Canadian custom-
ers, and to take care of their rap-

idly expanding demands for

polystyrene for export, were re-

vised upwards.
It is no secret that today both

companies could use more than
twice the quantities of monomeric
styrene that were provided for in

their original contracts negotiated

with Polymer less than five years

ago. To meet these expanding de-

mands Polymer has put in addi-

tional equipment to recover all the

ethylene that could be recovered
economically from the mixed gas

stream coming to Polymer from
tlie Imperial Refiner^-. It has also

silent more than $1 million in new
facilities to crack ethane and pro-

pane, and make ethylene there-

from to meet the increased de-

mand,s. Further substantial expen-
ditures to remove bottlenecks and
build up production from the

30,000- to the 36,000-ton level in

the styrene plant proper, are in-

cluded in the ITVo-million expan-
sion programme referred to earlier.

By-products and Surplus Power Cut Costs

The cracking of ethane and pro-

pane to satisfy its own ethylene

requirements and those of its prin-

cipal styrene customers, Dow and
Monsanto, as well as Dow's pri-

vate requirements of ethylene for

the manufacture of glycol, in-

volves the production of propylene
;is a by-product. The production of

styrene from ethylene and benzene
involves the production of hydro-
gen as a by-product. The produc-

tion of styrene of the high degree

of purity necessary for the plastics

industry, and also for synthetic

rubber, involves the production of

toluene as a by-product. The use

of large quantities of high pressure

steam to crack and separate the

several hydrocarbons involved in

the intricate operation requires the

production of tremendous quanti-

ties of high pressure steam.

A great deal of electrical energy

is also required in the operations.

By installing turbo-generators, and
by passing the high pressure steam
through these generators. Polymer
has been able to produce sufficient

electric power to take care of its

own requirements- and those of

other indu.stries nearby. It is also

now supplying under a long term
contract a substantial block of

electrical power to the Hydro-Elec-
tric Power Commission of Ontario.

This arrangement is a reasonably
profitable and beneficial one for

Polymer, since it enables it to

make maximum use of the steam
and power facilities which were in-

stalled as an essential part of

Polymer's own operations.

It has been of great assistance

also to Hydro and to the people of

(_)ntaiio during the periods of the

year when the power shortages

have been most troublesome. In-

creased earnings from the sale of

surplus butadiene, surplus ethyl-

ene, incremental styrene and utili-

ties, by-product toluene and by-

Fig. 2. Pressure tanks for storage of Butadiene at the plant of
Polymer Corporation, Sarnia.
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product butane have tended to re-

duce Polymer's operating costs.

This reduction has gone a long way
towards enabling Polymer to suc-

cessfully sell its principal product,

rubber, in competition with nat-

ural rubber.

Team Work Has Brousht Success

The type of integration that ex-

ists between Imperial Oil, Dow
Chemical, Fiberglas, Sun Oil and
Polymer today is unique, in that it

involves five entirely separate cor-

porations, not one of which has any
financial or stock interest in any
of the others. Yet, without that

inter-relationship there could be no

efficient and economic petro-chefni-

cal industry in the Sarnia area, and
Canada today would not be the

proud possessor of such a prosper-

ous and rapidly expanding petro-

chemical industry. What has been

done in the short space of a few

years is but an indication of what
may still be done at Sarnia. Time
does not permit considering the full

potentialities of methane, ethylene,

propylene, butylenes, butadiene

and the other chemicals that will

be made available in increasing

quantities in the area in question.

Each and every one of these ma-
terials offers a great challenge to

the chemist and the chemical engi-

neer. Consequently, one hesitates

to predict what the future has in

store for Sarnia.

Based on what has taken place

in the petroleum industry over the

past 12 years, on the discovery of

oil in increasing quantities in

Western Canada, and on the com-
pletion of the pipeline to the head
of the Great Lakes, it is inevitable

that the years ahead will see great

progress in every branch of the

jietroleum field in this country.

With Imperial's great interest in

these new oil fields, it is not un-
reasonable to expect great changes
in and additions to Imperial's

Sarnia refinery and in the not far

distant future.

Since the production of synthetic

rubber is still in its infancy, it is

to be expected that still greater

changes will take place in Poly-

mer's own operations. Further di-

versification of rubber production

is likely to lead to the construction

of new and different types of units,

to enable the production of new-

rubbers, latices and masterbatches.

Expansion of Polymer's activities

as a supplier of base chemicals to

the chemical industry, including

the synthetic detergent and the

synthetic fibre industries, may also

be expected. Dow's huge, modern
chlorine plant, its caustic soda
plant, its ethylene glycol plant, its

l^olystyrene plant, its solvents

plant are now all in successful

operation. In line with what has
happened in the other large scale

pctro-chemical industries elsewhere
in the world, further expansion on
the part of Dow of Canada is a

certainty.

Independence from Chemical Imports

Possible

The combined investments of

Imperial Oil, Dow Chemical and
Polymer at Sarnia total between
$180 and $160 millions. The new
refining and other facilities to be
built within the next two years will

co.st $50 millions more. These com-
panies, together with Monsanto in

Montreal, working together, have
made Canada independent of the

rc'^t of the world for its require-

ments of the cheapest and most in-

teresting plastic yet to be discov-

ered, namely, polystyrene. That
product is undoubtedly being used
to a greater or lesser extent by
nearly every firm in the plastics

business in Canada. What has been
done in the polystyrene plastic

field is and will continue to be done
with other plasti-chemicals.

There are a number of chemicals

being currently imported into Can-
ada which could be manufactured
from materials available in the

Sarnia area. The erection of a

carbon black plant to supply black

for incorporation in black master-
batch is also indicated. The erec-

tion of facilities at Sarnia ir.

oxidize waste lignin from the

Canadian pulp and paper industn,-.

and thus provide a Canadian filler

for another interesting plasti-

chemical, lignin masterbatch, is

another probability. A plant for

the production of another interest-

ing plasti-chemical, polyethylene,

is indicated when the demand for

that material warrants such an
undertaking. The erection of one or

more plants in the Sarnia area to

produce superior types of rubber
and plastics products that can best

be made from man-made rubber
and allied materials, are also just

around the comer.
The West can now supply the

principal basic raw material, oil.

Since growing domestic and export

markets exist and the design for

a successfully integrated petro-

chemical industry already exists.

the future of the industrial area of

Sarnia is assured. That design has,

in fact, been put into successful

operation. I bespeak the whole-

hearted co-operation and support

of the engineers and other tech-

nically trained men assembled here

tonight, in our efforts to round out

and improve the design for that

industry. Our common objective is

to enable an intelligent and indus-

trious Canadian people to reap the

benefits to which they are entitled,

from their rich and precious heri-

tage of raw materials. V

Gas Turbines in Industry

(Continued from page 9)

This ratio of process steam per

kilowatt hour varies widely in dif-

ferent plants, ranging from plants

having no requirement for heat

energy, to plants requiring an
equivalent of 40 lb. or more of

steam per kilowatt hour. Today,
the average in industrial plants is

perhaps no more than 20 lb. of

steam per kilowatt hour and, with

the rapid increase in the use of

electricity, the ratio is likely to

decrease still more in the future.

In many new plants, and particu-

larly in the expansion of existing

plants, the ratio of process steam

to electric power requirements

may be quite low. A low ratio

favours the gas turbine.

From the gas turbines described

and the applications enumerated,
it can therefore be. seen that the

gas turbine is a very useful addi-

tional tool for the power engineer

in selecting prime movers, for new
plants or for plant expansions,

which will provide electric energy
or both electric energy and heat

energy at the highest overall plant

efficiency. The gas turbine is a
versatile jirime mover, and its ad-
vantages should not be overlooked
when a thermal generating station

is being considered. V
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From
Month

To
Month

Notes of the Institute and Other Societies, Comments
and Correspondence, Elections and Transfers

A New Approach to Graduate Study

For the past year Nova Scotia

Technical College has been con-

ducting an interesting experiment

in post graduate engineering study.

By arrangement with Canadian
Westinghouse Limited, graduate

engineers enrolled in the Westing-

house Training Course in Hamilton
meet one night per week, two hours

per night for twenty-five weeks,

for courses of lectures, recitations,

and discussion. Instructors ap-

proved by the Committee on Gra-

duate Studies at Nova Scotia Tech.

are drawn from those in responsi-

ble charge of the problems and
projects in the plant that are in-

volved in the topics covered in the

courses.

Attendance is taken, problems

and test papers are set, and a final

examination is given. Satisfactory

completion of each course consti-

tutes a credit toward a Master's

Degree from Nova Scotia Tech.

With a satisfactory undergradu-

ate record, completion of the full

prescribed Graduate Engineers'

Training Course at the Westing-

house plant, and satisfactory com-
[iletion of not less than two of the

graduate courses described above

engineers may be admitted to can-

didacy for a Master's degree. The
degree may then be granted upon
satisfactory completion of a third

graduate course and submission of

a thesis satisfactory to the College.

The third course may be one of

those offered at the Westinghouse

l)lant or an acceptable course taken

at a university of recognized stand-

ing.

The courses presently offered or

contemplated at the plant are:

Circuit Theory and Analysis,

Symmetrical Components, Elec-

trical Machine Design, Indus-

trial Electronics, Welding Metal-
lurgy, and Dynamics and Vibra-

tions.

A total of twenty-five students

successfully completed courses in

the second term of the 1949-50

academic year and forty-five are

jn-csently enrolled in the first tarm
of the 1950-51 year.

In a letter to the Journal Dr. A.

E. Cameron, President of Nova
Scotia Technical College, said in

part:

"You will understand that

these large registrations will only

include a few of our own gradu-

ates. Practically every Canadian
university giving electrical engi-

neering is represented in the reg-

istration. This we take to be a
clear indication that graduate
work of this nature has a definite

appeal. Obviously we have not

yet had enough experience to

prove the value of this scheme of

education. The average quality

of the candidates is high. They
have been well screened, first by
Westinghouse in its Selection

Committee and then by our Com-
mittee on Graduate Studies."

Perhaps it is too soon to pass

judgment on this somewhat revo-

lutionary idea in Canadian engi-

neering education. However, it

would seem to approach the British

system of apprenticeship training

which many engineers favour, and
the possibility of achieving a Mas-
ter's Degree should add to the

attraction of the Westinghouse
Training Course. Perhaps also,

higher degrees earned in the prac-

tical atmosphere of industry may
free their holders from the "ivory
tower" stigma which sometimes
attaches to those who have spent
five, six or even seven years in the

seclusion of a university.

It will be interesting to follow

the progress of the young engineers

who have benefited from this

scheme.

Cover Picture

In view of the prominence of the Sarnia area in the Canadian

economy and the timely address by J. R. Nicholson (see page 18),

this month's cover photo would seem to be particularly appropriate.

It shows a piping and valve installation at the Dawn compressor and

storage station of Union Gas Company of Canada Limited near

Sarnia.

—

Pfwto courtesy Peacock Hrolhers Limited.
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ffA Wise and Gracious Custom"

On December 11, 1950 the

Hydro-Electric Power Commission

of Ontario, with appropriate cere-

monies, renamed its transformer

and frequency changer station at

Pond Mills, near London, Ontario,

the "E. V. Buchanan Station". Mr.
Buchanan, general manager of the

London Public Utilities Commis-
sion is a past councillor and past

vice-president of the Institute and

which Mr. Buchanan threw the

switch which brought in power
from the Des Joachims plant on
the Ottawa River over a new 375-

mile transmission line. A luncheon
followed at the Hotel London at

which a number of distinguished

speakers paid tribute to Mr. Bu-
chanan and to the profession of

engineering of which he is such a
worthy representative.

The Institute agrees heartily

Principals in the ceremonies at the new E. V. Buchanan transformer and
frequency changer station. From left to right:—R. H. Saunders, chairman,
Hydro-Electric Power Commission of Ontario; E. W. Curtis, chairman, London
Public Utilities Commission; Mayor Allan Rush, of London; E. V. Buchanan;
Councillor V. A. McKillop; J. B. Hay and R. W. D. Lewis, K.C., commissioners,
London Public Utilities Commission.

is currently president of the On- with A. J. Rush, mayor of London,

tario Association of Professional who said that the custom of nam-
Engineers. ing Ontario Hydro's new develop-

The ceremonies included an in- ments after leading engineers is "a

spection of the station during wise and gracious one".

British Aero Gas Turbines Favoured

The Wright Aeronautical Cor-
poration, one of the major U.S.

aircraft engine manufacturers has

concluded an agreement with the

Bristol Aeroplane Company of

England, for the manufacture of

Bristol aircraft gas turbine en-

gines under licence in the United

States.

This agreement follows a pre-

vious agreement by which the

Wright Corporation is also licensed

to build the Armstrong-Siddeley,

Sapphire, Python, and Mambn
engines. The Sapphire is claimeil

to be the world's most powerful
aircraft gas turbine.

American firms have also taken
out licences to build the Rolls

Royce Nene and Tay engines.

News of Other

Societies

Chemical engineers will meet in

Toronto on February- 19 and 20,

1951, for the Toronto regional

conference of the chemical engi-

neering division of The Chemi-
cal Institute of Canada <1>^

Rideau St., Ottawa, Ont.).

The 34th annual conference oi

The Chemical Institute of Can-
ada is planned to take place in

Winnipeg, June 18 to 20, 1951.

The Maritime branch of th

Canadian Section of the Ameri-
can Water Works Association
was formed recently, replacina

the Maritime Water Works Asso-
ciation. W. R. Godfrey, directoi

of works for Saint John, was elect-

ed president of the new body.

The spring meeting of the

American Society for Testing
Materials (1916 Race St.. Phila-

delphia) will take place in Cin-
cinnati, Ohio, March 5 to 9, 1951.

The Institute of the Aero-
nautical Sciences i2 East 64th

Street, New York 21), announces
the sixth annual flight propulsion

meeting, March 16, 1951, at the
Hotel Carter, Cleveland, Ohio.

Lawrence B. Richardson, rear

admiral, U.S.N. (Ret.) director of

research and development, Fair-

child Engine and Airplane Corp.,

has been elected president of the

Institute of the Aeronautical Sci-

ences for the year 1951. S. Paul
Johnston and Robert D. Dexter
have been re-appointed director

and secretary respectively.

The semi-annual meeting of the

American Society of Mechani-
cal Engineers (29 West 39th
Street, New York 18, N.Y.) will

be held in Toronto, Canada, at

the Royal York Hotel, June 11 to

15, 1951.

General A. G. L. McNaughton,
M.E.i.c, will speak at the annual
banquet of the Association of
Professional Engineers of On-
tario, at the Royal York Hotel in

Toronto, on Januarj' 27, 1951.

The banquet will conclude the
two-daj' annual meeting of the As-
sociation, and will be presided over
by E. V. Buchanan, m.e.i.c, presi-

dent of the Association.
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The Institution of Engineers,
Australia, (Science House, Glou-

ester & Essex Streets, Sydney)
vill hold its annual conference in

[951 in Brisbane, from April 2 to

J, 1951. Members of The Engi-
leering Institute of Canada, re-

dding in Australia or visiting

Australia during this period are

invited to attend the Conference

under the same conditions as mem-
bers of the Institution, and both

the Council of The Institution and
the Committee of the Brisbane
Division assure them of a warm
welcome.

Elections and Transfers
At the meeting of Council held in

Montreal, November 18, 1950, a number
Df applications were presented for con-
sideration and on the recommendation
jf the Admissions Committee- the fol-

owing elections and transfers were
effected

:

Members

:

C. W. Adams, Arvida, Que.
F. C. Adsett, Belleville, Ont.
W. C. Benger, Belleville, Ont.
F. J. Bleackley, Montreal, Que.
.1. E. Buchan, Belleville, Ont.
F. W. Collyer, Belleville, Ont.
J. W. Dolphin, Winnipeg, Man.
H. A. Erith, Montreal Que.
T. E. Flinn, Belleville, Ont.
J. A. Grant, Belleville, Ont.
E. G. Gurnett, Belleville, Ont.
A. Hinds, Montreal, Que.
A. D. Janitsch, Belleville, Ont.
A. A. G. Johns, Ottawa, Ont.
T. P. Kirby, Montreal, Que.
T. H. Legate, Belleville, Ont.
W. A. Lowe^ Winnipeg, Man.
J. G. Lucas, Peterborough, Ont.
B. H. McGregor, Belleville, Ont.
J. A. McLaren, Sudbury. Ont.
A. E. May, Belleville, Ont.
C. E. Meyers, Belleville, Ont.
F. E. Moore, Belleville, Ont.
D. Panar, Edmonton, Alta.

C. R. Phillips, Belleville, Ont.
T. C .R. Punchard, Bellevillei Ont.
C. E. Rickards, Belleville, Ont.
0. H. Scott, Belleville, Ont.
W. T, Simpson, Belleville, Ont.
G. A. Tamblyn, Belleville, Ont.
G. B. Thompson, Belleville, Ont.
A. F. G. Tooth, Belleville. Ont.
B. W. Tvrrell, Montreal, Que.
W. B. Vandervoort. Belleville, Ont.
G. D. White. Arvida, Que.
A. S. Zakrzewski, Toronto, Ont.

Juniors

:

H. A. Beach, Belleville, Ont.
J. W. Beaver, Cobourg. Ont.
P. P. Boisvert, Montreal, Que.
J. C. Brodeur, Montreal, Que.
F. P. Buchanan. Copper Cliff, Ont.
J. Celm ins. Sudbury, Ont.
H. Chikofsky. Stwgeon Falls, Ont.
W. G. Cole. CamvbelUord, Ont.
H. T. Cox, Belleville, Ont.
G. W. Flemine, Sudbury. Ont.
G. A. Granger, Montreal, Que.
S. D. Hughes, Hamilton. Ont.
G. P. Kemp, Hamilton, Ont.
C. E. King, Hamilton, Ont.
A. Kofman- Montreal, Que.
M. S. Lipovscak, Ottawa. Ont.
E. L. Little.iohn, Belleville, Ont.
B. L. Mclntyre, Montreal, Que.
T. L. McGregor. Belleville, Ont.
D. C. Smith, Kingston, Ont.

.Affiliate:

R. H. Crawford, Toronto, Ont.

Transferred from the class of
Junior to that of Member:

C. N. Cunningham, Belleville, Ont.
D. L. MacDonald, Edmonton, Alta.

W. R. McEown, Fort Garry- Man.
W. B. Rice, Montreal, Que.

The following Students were admitted:
A. L. Adams
F. W. A?new
J. G. AUan
J. Allan
S. E. Allen
W. C. Allison
P. A. Anctil
S. F. Angus
J. D. Archibald
F. Armltage
P. G. Ashbaugh
B. E. Babcock
C. Bachovzeff
A. V. Baenell
S. B. Baiilie
A. R. Bancroft
Tj. Bardanis
N. Barker
J. A. Barnes
B. L. Barry
I. Barsky
M. Bar-Urian
F. A. Be'l
S. L. Ben
W. J. Bell
W. E. Bergstrand
D. J. Berry
F. Bisson
C. J. B:ais
J. L. Blais
G. G. Boileau
F. J. Bollinger
J. J. Bouchard
P. P. Bourbonnalg
R. D. Boyd
H. B. Bradford
A. J. W. Brady
M. P. Brault
H. F. Brewerton
C. I. Broadbent
L. R. Broderlck
.T. L. M. Brophy
D. L. Brown
L. M. Brown
R. Bruneau
E. L. Bryenton
G. E. Buckingham
K. C. Burley
A. G. Burrows
L. Ca'etti
F. J. Cameron
H, P. Cameron
W. Cameron
W. H. Cameron
H. Caplan
S, B. Carroll
G. B. Carter
J. Charasz
A. E. Chase
K. Christian
R.E. Churcher
B. P. Cirka
T. M. Cirka
J. Clark
G. L Clayton
E. R. Cleveland
H. A. Coffin
H. G. Collins
J. D. Collis
J. Corey
G. A. Coslett
G. E. Cotter
G. Cousineau
J. L. Coutu
T W. Creaghan
W. D. J. Cv-ossley
D. H. Curling
J. E. Daccord
F. M. D'Angelo
A.T. Davies
A. H. Davis
W. J. De Coursey
C. De Forest
C. J. Deines
D. M. Del Campo
P. Demers
J. V. Desaulniers
J. A. Desjardins
L. P. Desjardins
M. E. Dickenson, Jr.
W. B. Dodd

T. LaGrave
P. Lam
J. Landriault
J. J. H. Lapointe
A. Laprade
R. E. Layman
S. R. Leavitt
M. E. Leclerc
E. R. Lefrancols
M. Lehnoff
L. E. Lemieux
W. A. Lemmon
R. F. Linklater
F. F. Lloyd
D. Z. D. Lock
D. J. Lockett
J. H. Logan
J. A. Long
J. F. Longley
J. B. Lucas
R. C Lvon-Hall
M. N. McBain
C. F. McCallum
J. H. McClelland
J. E. McCombe
A.J. McDonald
A. McDougall
J, B. McEwing
J. D. McGeachy
A. J MacGillivray
S. E. McGurk
A. J. Mclnroy
J. A. Macintosh
G. D. Mackay
J. A. McKillop
V. L. McKinnon
W. R. MacLachlan
H. A. MacLean
F. J. MacNaughton
J. McNeill
D. H. McRae
M. E. McRae
Y. R. Maheu
J. W. Mahon
J. G. Malus
H. L. Majeau
A. Malomet
R. E. Martin
F. P. Mascarin
J. N. Matthews
N. Mau
H. J. Mayotte
J. S. Medves
F. Meier
G. I. Mennie
G. Mervyn
J. G. E. Metcalf
T. Miletics
L. E. Minogue
A. J. Moffat
Y. Montcalm
L. A. Moore
R. L. Moreau
J. C. Morin
S. Morita
H. C. Morris
J. P. Mosher
J. L. Mu?as
R. L. Mullan
W. D. Murray
R. K. Nakagawa
R. M. H. Naudin
J. G. Needham
H. M. Nelson
S.A. Nemiroff
S. J. Nicholls
A. K. Noble
W. G. Nurse
G. O. Obembe
W. N. O'Brien
S. Olenick
D. A. Osborne
R. D. Osborne
H. E. Parker. Jr.
C. J. Partridge
T. Partyka
E. L. Pearson
R. Peters
J. W. Pfaff
C. G. Phipps
G. W. Piper

R. G. Doel
G. Dorion
M. M. Douglass
P. J. Dowling
J. E. Drouin
J. A. Dubuc
J. A. Dubuc
G. H. Duff
T. Dutaud
A. S. Engman
D. L. Eoerjesy
C. Fanjul
W. J. Farrell
G. I. Fekete
G. M. Feldmann
W. R. Fell
W. R. Fennell
E. R. Fetterly
F. M. Figueroa
W. A. H. Filer
A. M. Filipov
D. U. Findlay
W. J. Finlay
E. L. Fletcher
J. E. Fletcher
J. D. Fl intoft
G. T. Fowler
I. G. Eraser
W. M. Eraser
J. W. G. Free
R. G. Freeman
I. Friedman
G. Fulford
B. Gardavsky
J. C. Garneau
L. P. Gaudet
J. Gauthier
R. M. Gauthier
D. P. Geddes
S N. Gell
E. R. Gentles
I. Gillmore
G. W. GlahoH
T. W. E. Goodger
R. C. Gougeon
D. H. Grant
A. Greenspoon
D. E. Greetham
R. G. Greggs
D. R. Grimes
R. B. Grimsdick
C. Gross
F. S. Gue
S. J. Guidlce
R. B. Hamel
A. W. Haddon
N. A. Hamilton
C. Hampson
N. D. Hannah
R. G. Harding
D. A. Harper
J. B. Harper
R. G. Hatton
M, G. D. Hawkes
A. A. Hay
R. L. Hay
R. G. Heasman
W. G. Henchey
J. E. Henderson
E. C. Herbert
F. W. Herman
W. B. Hickman
R. F. Hill
R. G. Hines
J. R. Hosack
A. Hrapko
R. A. Hughes
J. M. Huneault
J. B. G. Illiffe

R. P. Inniss
M. Iwanciw
G. F. Johnston
H. S. Johnston
A. Jonsson
G. C. Julien
P. F. Karrow
.J. M. Katrusiak
W. A. Kavanagh
W. F. Kelly
T. C. Kenney
L. A. Keyes
G. L. Kingston
S. Kobilnitsky
E. E. Koop

C. Korcz
. W. Koshurba

, G. Kowalski
, F. Kyle
. Lacey
. Lacombe
. J. Lacy
. J. Lagendyk

A. D. Pittuck
R. V. N. Planck
R. J.Plotkins
A.Pohoreski
J. L. Polack
C. Poellhuber
D. H. Pollock
R. D. Porteous
L. G. Quesnel
F. H. Quirt
H. Rapaport
C. G. Renaud
P. D. Revey
H. F. Reynolds
E. R. Richard
J. C. Roberts
H. G. Rogers, Jr.
R. R.Rogers
G. V. L. Roney
J.L. Rose
D. J. Ross
F. J. Ross
G. Roy
J. R. Roy
M. M. Rudberg
D. E. Rudolph
D. A. Runciman
I. H. Rutherford
B.J. C. St. Onge
L. Sanscartier
A.W. Saverv
W. B. Scott
E. A. Seaman
G. R. Shantz
P. J. H. Sheasbv
J. M. Shepherd
B. P. Shie:ds
D. A. Sigler
G. C. Simpson
J. Sinanis
A. G. Slade
R. D. Sloane
J. SluEarchuk

•Hill C. W. Smith
E. W. Smith
G. C. Smith
H. V. Smith
R. W. Smith
K. E. Sorensen
E. M. Spencer
R. C. Starr
W. C. Stethem
J. B. Stirling
W. E. Stollery
G. J. Stonehouse
P. Strashok
A. H. G. Sturton
F. H. Sutcliffe
H. J. Swinnard
G. T.Tamura
J. J. Tamava
J. C. Taylor
G. K. Tench
J. D. Thexton
W. J. Thompson
J. W. Tostevin
G. F. Tremblay
A. W. Tubman
M. L. Tucker
R. H, Tully
E. I. Tupper
T. Turczeniuk
R. E. Turner
E. Tymkin
H. Uchida
L. R. Vachon
S. D. Valentine
V. V. Valentine
G. V. Vallance
R. Vidri
J. Vilcans
D. H. Walkington
F. Y. Walters
P. Warburton
G. A. M. Warne
C. R. G. Watson
J. Wexler
J. H. Whalen
L. T. Wheeler
C. D. Wickes
T. A. Wilcox
G. Wild
R. Wilde
C. E. Wilkinson
R. D. Winship
L. V. Woytiuk
G. E. Yano
N. Yarmoshuk
G. K. Yetman
G. Zames
E. Zervos
N. Zuk

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

Student to Junior:
F. F. Newton, Edmonton, Alta.
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StuJt i(tf<

W. B. Anderson
J. I. Beggs
H. G. Bird
V. E. Campbell
R. C. Carlson
J. O. S. Clarke
J. A. Cook
J. M. Crcok
R. J. Genereux
W. H. George
M. Grimsen
A. A. Grindlay
S. J. Harper
G. W. Hart

Saskatchewan T. G. Heron
W. M. Hughes

*Z. R. Zackaropoulos

P. M. Hunchak
R. C. Hovdebo
L. A. Kaskowich
P. B. O. McNallv
J. B. Motta
O. Sawula
W. Shakotko
D. H. Simpson
A. Soroka
A. J. Stuart
G. A. Swanson
E. Veidelek
W. L. Weber
F. J. Williams

Student to Junior:

M. W. Thompson, liegina, Sask.

Nova Scotia

Junior to Member:
H. McClymont, Halijax, N.iS.

Quebec
Member

:

J. N. Bodtker, Baie Comeau, Que.

Meeting of Council

Secretary's Notes

A meeting of the Council of the

Instil iit(> lield at Headquarters on

Satunhiy. November 18th. 1950,

oonvenin.si at nine-thirty a.m.

Employment of Engineers from Outside

of Canada and Tariff Item 1 80e

Tlie general secretary reported

that on a recent visit to Ottawa he

had again called on the Tariff

Board to discuss the form of the

formal presentation which the In-.

stitute was to make in January. He
reported that he had been received

very cordially and had gained con-

siderable information that would
be helpful.

Civil Defence

The general secretary reported

that at the Digby meeting there

had been a discussion with regard

to uniform standards of screw
threads for fire hose couplings and
fire pumpers. He had been in touch
with the Canadian Standards As-
sociation and the Coordinator of

Civil Defence and had discovered

that progress towards the accept-

ance of uniform standards both in

Canada and the United States had
not gone very far. Apparently
Canadian standarrls and the Unit-

ed States standards were different

and it may b^ some time before

the.-e differences can be ironed out..

Resolutions from the Branch Officers

Conference

]Mr. Wright reported that the

minutes of the conference had been
received recently -but that the reso-

lutions had not been specifically

defined therein. However, he had
gone through the miautes and
picked out the five points which
he believed represented the conclu-

sions reached at that conference.

They are as follows:

fletolufion No. 7

This followed a long discussion

on the (juality and the ccst of the

recent membership directory. It

states that: "Unqualified approval
of the directory is given" and rec-

()nimend.« that a similar one be
iniblished in about 5-year periods.

Resolufion No. 2

This proposes that a nominal
charge be made for the directory

and that members be canvassed in

advance as to whether or not they
want a copy sent to them. On the
voting there were five dissenting

delegates who stated that they
were in favour of the directory

being issued at regular intervals

but they were opposing a charge
being made. In the subsequent dis-

cussion it was agreed that the

motion would be interpreted to

mean that consideration would be

given to a charge being made.

Resolution No. 3

This followed a discussion of the

proposal made by the Winnipeg
branch executive that a new grade
of "fellow" be established. The
resolution records the opinion of

the meeting that such action

should not be taken.

Resolution No. 4

This followed a discussion as to

whether or not junior members
should be given the privileges of

corporate membership. The resolu-

tion states that juniors should re-

main as non-corporate members
but that they should be given the

same3^oting privileges as accorded

corporatV members.

Resolution No. 5

This followed a discussion as to

whether or not a better employ-
ment service could be rendered on
a national basis if the Institute co-

operated with the Canadian Insti-

tute of Chemistry and the Cana-
dian Institute of Mining & Metal-
lurgy, and any other organizations

who were prepared to participate.

The resolution gives approval to

the suggestion.

Queen's University Board of Trustees

In view of the fact that the 1j

stitute each year presented a ca-

prize to Queen's University t;

In.stitute had been classified as a
l)enefactor and thereby was en-
titled to make nominations to the
Board of Trustees.

Accordingly, it was moved, .sec-

onded and agreed unanimoush.
that the Institute should nominat'
D. K. MacTavish of Ottawa and
R. D. Harkness of Montreal.

Report of Finance Committee

Mr. Heartz reported on the

financial statement to the end of

October, pointing out that income
was substantially greater than for

last year but that the expenses,

too, were higher. He pointed out

that the printing of the member-
ship directory and the full year's

operation of the Toronto office

would ]iroduce an adverse effect on

the year's surplus as compared to

1949. HoweA'er, he was of the opin-

ion that at the end of the year
there would still be a small surplus.

On yir. Heartz's motion, the report

was approved.

New Branch at Belleville, Ontario

Following negotiations which
had been carried on by members
of the Peterborough Branch and
by engineers in the Belleville dis-

tiict, it had been decided to make
application for a new branch with

headquarters at Belleville. Accord-
ingly, a petition signed by twelve

corporate members of the Institute

resident at Belleville was now
submitted to Council as follows:

"We. the undersigned corpor-

ate members of The Engineering

Institute of Canada, do hereby

make apphcation for the estab-

lishment of a branch with head-

quarters at Belleville, Ontario.

We feel that we could main-
tain and conduct a very success-

ful branch to the mutual adva:

-

tage of engineers in this distri

and to the Institute as a whol

Respectfully submitted.

G. A. Br.\dford

G. D. Dies
A. 0. Drysd.\le

J. N. McC.^EY
Sydxey Sillitoe

T. T. Boltillier
F. F. FuLTOx
DorcLAS W. Bews
W. L. Langlois
H. L. EASTON
W. L. Dickson
C. R. Whittemore"

On the motion of Mr. Finne-
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more, seconded 'by Mr. Eaton, it

was unanimously resolved that the

application be accepted, that the

branch be authorized and that an
expression of Council's apprecia-

tion of their efforts be extended

to the officers of the Peterborough

Branch.
It was noted that in addition to

the members signing the petition,

applications were being submitted

to this meeting from twenty-eight

engineers in the district who wish-

ed to become charter members of

the new branch.

The provisional officers of the

new branch were noted and ap-

proved as follows:

Chairman, F. F. Fulton; Secre-

tary, S. Sillitoe; Treasurer, W. L.

Langlois; Executive: E. G. Gur-
nett, G. A. Bradford, J. E. Buchan;
Meetings and Papers, A. 0. Drys-
dale.

On the recommendation of the

provisional committee it was
unanimously resolved that Mr.
Douglas W. Bews be appointed

councillor to represent the Belle-

ville Branch.

Report oF the Fie!d Secretary

Colonel Grant reported that at

every centre appreciation had been

expressed of the Institute's recog-

nition of these non-resident mem-
bers. He felt that the Institute

should continue with these efforts

to reach non-resident members
both; in the maritimes and in other

parts of Canada as well. In some
instances it appeared as if a new
branch would be justified and in

others it was proposed that the

branch to which the group belong-

ed should hold meetings at those

centres from time to time.

Speaking of other parts of Can-
ada, Mr. Stirling inquired as to

what branches members belonged
who were in the Northwest Ter-
ritories. He pointed out that the
presence of Institute members in

remote areas such as this and also

in Prince Edward Island and New-
foundland indicated the w i d e -

spread interests and influence of

the Institute and emphasized its

national character. He expressed
great satisfaction with Colonel
Grant's report.

Lesislation Committee

The membership of the Legisla-

tion Committee, as submitted by
the chairman, was approved unani-
mously as follows:

L. A. DucHASTEL, Chairman
Maurice Bourget
Paul Vinet.

Annual Meetins 1951

It was noted that the annual
general meeting of the Institute

would be convened at Headquar-
ters on Thursday, January 25th,

1951, and would be adjourned to

reconvene at the Mount Royal
Hotel, Montreal, on Wednesday,
May 9th. 1951.

Co-Opcrative Agreement with American

Society of Mechanical Engineers

The general secretary reported

that for some time the joint

ASME-EIC committee had been

discussing means by which the

piivilcges of both societies could be

made available to student mem-
bers. Certain recommendations had
been agreed upon at the meeting
of the committee held in Toronto
last July and he presented a com-
munication from the secretary of

the ASME which reported that

that organization had approved of

the recommendations as follows:

( 1

)

That student members of the

EIC attend ASME meetings

in Canada or the United

States under the privileges en-

joyed by ordinary members
for such meetings;

(2) That the list of Canadian
schools where EIC had stu-

dent members (in addition to

Toronto, Queen's and British

Columbia) be adopted as part

of the ASME list of approved
schools;

(3) That the same consideration

for Junior membership accord-

ing to the standard procedures

of ASME be accorded EIC
students graduating from Can-
adian universities where mech-
anical engineering is taught.

(4) That the subscription rate for

Mechanical Engineering be

$3.50 (plus bulk postage) to

EIC students in Canadian en-

gineering schools where there

are no ASME student
branches.

Following some discussion on the

motion of Mr. Hamilton, seconded
by Mr. Swinnerton, it was unani-

mously resolved that Council
approve the granting of similar

privileges to ASME students en-

rolled at Canadian universities and
that the subscription for the Engi-
neering Journal be $2.00 per year.

ASME Representation on Institute

Council

It was noted that under the

terms of the co-operative agree-

ment, Mr. Chester B. Hamilton.
M.E.i.c, of Toronto, had been re-

appointed as the ASME represen-

tative on the Institute Council foi'

a further period of one year ter-

minating on December 31st, 1951.

This was approved unanimously.

CSA Committee on Structural Timber

On the motion of Mr. Jubien.

seconded by Mr. Buss, it was
unanimously resolved that Mr.
Alan K. Hay, of Ottawa, be ap-

pointed the Institute's represen-

tative on the Canadian Standards
Association Specification Commit-
tee on Structural Timber. Mr. Hay
has agreed to accept the appoint-

ment.

International Conference of Naval

Architects and Marine Engineers

The general secretary rejiorted

that the Institute had been invit-

ed to name two delegates to the

International Conference of Naval
Architects and Marine Engineer?
being held in Britain in June and
July, 1951. W. H. Milne, m-e.i.c.

and H. H. German, m.e.i.c. were
planning to attend this conference,

and on the motion of Mr. Geiger.

seconded by Mr. Crawford, it was
unanimously resolved that they be
appointed as the official delegates

of the Institute.

Corporation of Professional Engineers

Of Quebec

The general secretary reported

that the joint committee estab-

lished under the co-operatiA-e

agreement with the Corporation
of Professional Engineers of Que-
bec had met recently and discuss-

ed several subjects of interest but
without bringing in any recom-
mendations to Council. Methods
of further co-operation which were
con.sidered were:

(a) Invitation of all Corpora-
tion members to EIC branch
meetings.

(b) The admission of members
of the Corporation to the
annual meeting of the In-
stitute, on the same basis as

EIC members.

(c) Joint premises.. .

(d) Joint fees.

. (e) Future meetings of the
committee.

Council agreed that branches
should be encouraged to invite

non-EIC members of the Corpor-
ation to their meetings and ap-
proved also of inviting all such
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members to the forthcoming an-

nual meeting in Montreal. The
report wa? received as a progi'ess

report.

Manitoba Asreement

The general secretary read a

Ictrer from the secretary of the

Winnipeg Branch from which it

was noted that the ballot for the

co-operative agreement between

the Institute and the Association

of Professional Engineers in Mani-
toba would be sent out to the

membership of both bodies on

December ith. It was hoped that

the agreement would become effec-

tive as of January 1st, 1951.

Provincial Institute of Technolosy

and Art (Calsary)

The general secretary reported

that a request had been received

from A. A. Peebles, m.e.i.c, chief

instructor, Department of Aero-
nautics, at the Provincial Institute

of Technology and Art in Calgary,

a.'sking Council to accept as Juniors

the graduates of a course in aero-

nautical engineering offered by
that Institute.

Following a lengthy discussion,

and acting on the recommenda-
tion of the Board of Examiners :\

was agreed that the Council woulc
accept such graduates as Junior^:

of the Institute. It was empha-
sized, however, that each person
becoming a Junior under this

agreement should be impressed
with the necessity of preparing t'

write an examination so that h-

could in due course be transferred

to corporate membership, such ex-

amination to include English and
economics as well as additional

technical material.

Pe^dxuioJd

Notes of the Personal Activities

of

Members of the Institute

W. M. Scott, M.E.I.C., chief commissioner
of the Greater Winnipeg Water District

and of the Greater Winnipeg Sanitary
District, retired at the end of 1950.

Chairman of the board of commis-
sioner.^ for the water district from 1920
until 1949 and of the sanitary district

from its inception in 1937 until 1949,

Mr. Scott continued as a commissioner
of both boards after his retirement as

chief commissioner early in 1949.

Mr. Scott first went to Winnipeg, from
Montreal in 1906, and he worked there

on hj-dro development and in consulting
engineering before joining the water dis-

trict board.
He had worked in municipal engineer-

ing in the United States and in other

parts of Canada after graduation from
McGill University.

Major-General N. E. Rodger, M.E.I.C.,

quartermaster-general of the Canadian
Army for the past five years will attend
a senior officers' course in England.
Maj.-Gen. Rodger was promoted to his

present rank in 1946.

He i.s a graduate of Royal Military
College Cwith honours), and a bachelor
of .science, McGill University, Montreal.
Appointed to a commission in the Royal
Canadian Engineers (Permanent Force)

in 1928. at the outbreak of war in 1939

he held the rank of major. He then
went from Kingston, Ont.. to Canadian
Militarv Headquarters in London, Eng-
land. He received staff appointments
with the First Canadian Infantry Di-
vision and the Lst Canadian Corps.

From December, 1941 until September,
1942, with the rank of lieutenant colonel,

he was personal a.ssistant to General A.
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G. L. McNaughton. He was promoted
then to rank of brigadier and appointed
Brigadier General Staff, C.M.H.Q., Lon-
don. From November, 1943 until Feb-
luarj', 1944 he commanded the 10th Can-
adian Infantry Brigade, and then be-
came Brigadier General Staff, 2nd Can-
adian Corps, in which capacity he served
until the end of hostilities. An appoint-
ment to the Canadian Army Staff at

Washington followed.

T. R. Loudon, m.e.i.c, head of the de-
partments of civil engineering and aero-

nautical engineering at the University
of Toronto completed forty years of
teaching at Toronto recently.

A group of engineers who had studied
with him forty years ago, met in his

honour, to present him with a portrait

in oils of himself.

Professor Loudon graduated from Uni-
versity of Toronto in 1905, in civil engi-

neering. He joined the staff of the
University in 1907 as a lecturer in the
faculty of applied science and engineer-
ing. He has continued his association

with the University and has also become
widely known as a consultant. During
World War I, Professor Loudon served
with tlie Royal Canadian Engineers. In
the recent war, with the rank of wing
commander, he organized the R.C.A.F.
School of Aeronautical Engineering in

1940, and was with the R.C.A.F. Test
and Development Establishment until

1943. Then he returned to his academic
work, and to the aopointment as com-
manding officer of the R.C.A.F. Univer-
sity Air Training Corps, at University
of Toronto.
He succeeded Dean C. R. Young as

head of the department of civil engi-

neering of the University in 1943 with

the title of professor of civil engineering

and aeronautics.

R. Mclsaac, M.E.I.C., the di%Tsion engi-

neer at New Glasgow, N5., for Cana-
dian National Railwavs, has retired from
C.N.R.
Mr. Mclsaac has been associated with

C.N.R. for many years, and was with

the National Transcontinental Railway,

and the Saint John and Quebec^ Rail-

ways, previouslj'. He went to C.N.R. in

1919 as an assistant engineer on loca-

tion.

A. V. Gale, m.e.i.c, has retired from the

Gatineau Power Company. Hull. Que.
Mr. Gale was vice-nresident and gen-

eral manager of the Hull Electric Com-
pany for many years, and in 1946 be-

came manager of the Hull division of

Gatineau Power Company.

F. H. Midgley, mj:j.c., has retired from
Canadian Pacific Electric Lines, Preston,
Ont., and recently returned from a visit

to Scotland.
Mr. Midgley is a councillor of the In-

stitute representing the Kitchener
Branch.
Since 1915 he has been associated with

Lake Erie and Northern and Grand
River Railway Comoanv at Preston.
Ont. (Canadian Pacific Electric Lines)
where he has been in charge of con-
struction and maintenance of way.

IV. J. Good, Mj;.i.c. who was attending
University in Baltimore. Marj'land. has
returned to the Department of Health.
in Victoria. B.C., to work in the di\"ision
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ni environmental sanitation. He was
.is^istunt public health engineer for the

Department of Health in Victoria before

ijoing to Baltimore.

E. M. Van Koughnet, m.e.i.c, is now
associated with the Power Corporation
of Canada Ltd., in Montreal.
He was previously with the Quebec

Provincial Electricitj' Board at Mont-
real. He served as secretary-treasurer of

the Montreal Branch of the Institute

from 1946 to 1948.

Colonel L. G, C. Liliey, m.e.i.c, has been
appointed director of Works and Accom-
modation, Department of National De-
fence (Army) Ottawa, Ont.
Colonel Liliey goes to Ottawa from

Edmonton, where he was posted in the
Western Command. He was the com-
mandant of the R.C.E.MJi;. School at

Chilliwack in 1947 and 1948.

Garth Griffiths, M.E.I.C., of the B.C.
Power Commission, has been appointed
assistant chief engineer for the Com-
mission at Victoria. He was previously
the superintendent of the coastal region
at Nanaimo, B.C.

C. E. Morrison, m.e.i.c, is general man-
ager for G. L. Griffith and Sons Ltd.,

Stratford, Ont. Previously he was em-
ploj'ed as engineer by Asbestonos Cor-
poration, Ltd., at Montreal, Que.

J. J. Baker, M.E.I.C., who was with the
Xational Hafbours Board, working at

the Montreal Harbour, is now employed
by Montreal Locomotive Works.

Ernest R. Hammond, M.E.I.C, is on the
staff of the National Research Council
in Chalk River, Ont.
He has been with the Electric Tamper

and Equipment Company of Canada
Limited in Montreal since 1946, when

jE. R. Hammond, M.E.I.C

he retired from active service with
Royal Canadian Navy. He had received
a master's degree in civil engineering in

1939, from Massachusetts Institute of

Technology.

G. H. Hoganson, m.e.i.c, of Canadian
National Railways, has been appointed
assistant division engineer of the Monc-
ton Division.
He joined the C.N.R. as a junior

assistant engineer, research and develop-
ment department, Montreal in 1947,

after his graduation from Nova Scotia
Technical College in civil engineering.

D. J. S. Irvine, m.e.i.c, who was a re-

.-earch engineer for Consolidated Mining
and Smelting Co., Trail, B.C., is now
employed by Dominion Tar & Chemical
Company in Toronto, Ont.

Brian M. Kenny, M.E.LC.

Two years later he was promoted to in-

strumentman at Campbellton, N.B., and
later in the same year was appointed
as.sistant engineer in the regional engi-

neering office at Moncton, the position

he has held until his recent appointment.

Brian M. Kenny, m.e.i.c, has announced
the formation of a new engineering com-
pany, Kenny Consolidated Engineering
Industries Limited, Toronto, of which
Mr. Kenny is president. The firm will

handle sales and distribution of electri-

cal and mechanical industrial equipment,
particularly serving the process indus-

tries.

Mr. Kenny has been in the Canadian
engineering industry for twenty years,

the major part of his experience being
with Canadian General Electric Com-
pany. Genelco Limited, and Waterous
Limited, Brantford, Ont.

W. Gordon McLaughlin, m.e.i.c, is now
working with the Ford Motor Company
of Canada Limited, Windsor, Ont. He
was previously with the contracting firm

of Aiken & MacLachlan, Ltd., St. Cath-
arines, Onfc.

Julien Ricard, m.e.i.c, is with the Cana-
dian Standards Association, Montreal,
Que. Mr. Ricard was previously at Que-
bec City, an electriciU engineer on the
^taff of the Rural Electrification Bureau
of the Province of Quebec.

Paul M. Smith, M.E.I.C., 13 now em-
ployed by Surveyer, Nenniger & Chene-
vert, consulting engineers, Montreal, as

A resident engineer at Parent, Que.
He returned to Canada early in 1949

tiom India, where he worked on several
irrigation projects, and has since been
in charge of repair of dams at Lake
Kenogami, Que., for Concrete Repairs
and Waterproofing Co. Ltd.

William J. Pearce, M.E.I.C., field engi-
neer for Stone and Webster Engineering
Corporation has been transferred from
the Niagara Mohawk's Power Corpora-
tion's steam station at Dunkirk, N.Y.,
to a similar .steam station under con-
struction at Albany, N.Y., for the same
power corporation.

George Ward, M.E.1.C, sales engineer
with J. .J. Marshall Limited in Vancou-
ver, B.C., will specialize in lighting,

heating and electronic equipment. He
was previou.sly a telephone power equip-
ment engineer for Northern Electric Co.,
Montreal, Que.
Mr. Ward graduated from the Univer-

sity of British Colmnbia in 1947.

D. J. S. Irvine, M.E.I.C.

Lionel Desert, jr.E.i.c, is with the firm
of Surveyer, Nenniger & Chenevert,
con.sulting engineers, of Montreal, work-
ing at Senneterre, Que.
He was previously a resident engineer

for the Department of Roads at Mont-
real, Que.

Bruce F. Keays, jr.E.i.c, of Canadian
National Railways, has been appointed
di\ision engineer for the New Glasgow
Division at New Glasgow, N.S.
Mr. Keays graduated from University

of New Brunswick in 1942 as a civil

engineer. He had worked with the Can-
adian National Railways as timekeeper
at Newcastle, N.B., from 1939. In 1943
he became a draughtsman in the engi-
neering department at Campbellton,
N.B., and the next year an instrument-
man at Edmundston, N.B. Mr. Keays
was appointed assistant division engi-
neer of the Moncton division in 1948,
which position he held up to the tima
of his present appointment.

Marcel L. Bussiere, jr.E.i.c, is now em-
ployed with Merck and Company in
Valleyfield, Que. He was previously with
National Breweries Limited, Montreal.

J. S. Ellis, jr.E.i.c, has recently com-
menced work with H. G. Acres & Co.,
consulting engineers, Niagara Falls, Ont.
He received a B.Sc. (with honours) from
Queen's University in 1948 and a master
of engineering from McGill University
in 1949. Mr. Ellis has been connected
with the Shawinigan Engineering Com-
pany since 1947.

Joseph Anthony D'Angelo, jr.E.i.c, is

working with the Ford Motor Company
of Canada in the time standards and
methods department, of the industrial
engineering department at Windsor, Ont.
He was previously with the production

planning department of National Heat-
ing Products Sales Ltd., Montreal.
He graduated in 1946 in electrical

engineering from University of Mani-
toba.

A. B. Jarvis, Jr.E.i.c, of McColl Fron-
tenac Oil Co. Ltd., is on a temporary
transfer from Montreal to Edmonton,
Alta.
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He graduated from Queen's Univei-
suy in the fall of 1948, receiving a
BJSo. in civil engineering.

G. L. Melealfe, jr.E.i.c, formerly assist-
ant engineer with the Pacific Coast Pipe
Co. of \"ancouver, B.C., is now working
in Calgary, Aha., for the Buchan Con-
struct ion Co.
Mr. Metcalfe graduated with a B.Sc.

degree in civil engineering from the
University of Alberta in 1949.

E. G. DeWolf, Jr.E.i.c, previously em-
ployed as assistant plant superintendent
of Maritime Industries Limited, Am-
herst, iS'.8., is now manager of salt pro-
duction for Prairie Salt Co., division of
Dominion Tar and Chemical Co., at
L'nity, Sask.

George Gardner Wellington, jr.E.i.c, is

now working with the Aluminum Com-
pany of Canada. He was previously em-
ployed by the Defence Research Board,
at Victoria, B.C.

C. D. Worby, Jr.E.i.c, of the Canadian
Xatioual Painvays, has been transferred
from Winnipeg, Man., to Prince George,
B.C., as assistant di\'ision engineer.
He graduated from the University oi

Manitoba in 1947 receiving a degree of
B.Sc. in ci\il engineering. He joined the
C.N.R. in 1947.

W. B. Rice, Jr.E.i.c, has been appointed
associate professor in the department of
mechanical engineering of Queen's Uni-
versity.

Professor Rice obtained his bachelor
of engineering degree from McGill Uni-
versity in 1944. He has been assistant
professor of mechanical engineering at
McGill since 1946. He served during the
war as a lieutenant in the Canadian
navy. He has also been on the staff of
the Xorthern Electric Company, Mont-
real, and of Canadian Industries Lim-
ited.

Alfred J. Prell, Jr.E.i.c, has accepted a
position with Dow Chemical of Canada,
Limited in Sarnia, Ont., as a pro,iect
engineer.
He graduated from the University of

Toronto in 1948.

M. A. Waghorne, jr.E.i.c, of Sarnia, is

now manager of the plywood division
of Mac Craft Industries Ltd., Sarnia,
Ont.

Previously he was assistant managei-
for Dominion Plywoods Limited, in

Southampton, Ont.

J. N. Booth, Jr.E.i.c, of Toronto, Ont.,
has gone to Windsor, Ont., to work for
the Ford Motor Co. of Canada Limited,
in the maintenance engineering depart-
ment. While in Toronto he was an
engineer for Canadian Brazilian Services
Ltd., and prior to that he was a junior
engineer for The British American Oil
Co. Ltd., in Toronto.

W. K. Henshaw, .s.E.i.c, is district repre-
.sentali\e for Reliance Petroleum Lim-
ited, in Hamilton, Ont.
He wa.s previously employed as super-

intendent by A. Cope Aj Sons, Ltd., gen-
eral contractors, Hamilton, Ont.

F/O K. E. McKenzie, s.E.i.c, a con-
.stniction engineer (special projects) in
the R.C.A.F. is stationed at Ottawa,
Ont.
He graduated from the University of

Manitoba in 1950 receiving the degree
of ri.Sc. in mechanical engineering.

J. J. Marlow, .S.E.I.C, of Hamilton, Ont.,
lias obtained a position as instrument-
man for J. L. E. Price Construction

Company in Toronto, Ont., and is work-
ing on the new Bank of Nova Scotia
building in Toronto.
Mr. Marlow graduated from the Uni-

versity of Toronto, in 1950, with a de-
gree of B.A.Sc. in civil engineering.

R. M. Taylor, s.E.i.c.,of Montreal, is on
a test course with the English Electric
Co. Ltd., at St. Catharines, Ont.

Z. J. Czaplinski, s.E.i.c, is now working
for St. Raymond Paper Co. Ltd., De.s-
biens. Que.
Mr. Czaplin.ski graduated from McGill

Unu-ersity, last spring, with the degree
ol B.Eng. in chemical engineering.

J. F. Preston, s.E.i.c, has returned to
Montreal to work for the C.I.L.
Upon graduation from McGill last

spring he went to Ford Motor Co., at
VVind.<or, Ont., as a design engineer.

E. J. Slotwinski, S.E.I.C., who graduated
from the University of Toronto in elec-
trical engineering in 1950, has joined
Dow Chemical of Canada, in Sarnia.
Ont., as a junior electrical engineer.

Giles Bissonette, s.E.i.c, is with the
engineering department of Bepco Can-
ada Ltd., Montreal, Que.
He has been with the Steel Co. of

Canada at Hamilton, Ont., since his
graduation in electrical engineering in
1950 from McGill University.

J. G. Hamel, s.E.i.c, who graduated
from McGill University in civil engi-
neering in 1950 has joined the staff of
the Foundation Company of Canada
and is located at Ottawa, Ont.

S. S. Archer, s.E.i.c, is working with the
Ford Motor Company of Canada Lim-
ited, Windsor, Ont. Mr. Archer grad-
uated in 1950 from the University of
Manitoba in electrical engineering.

4. Lemelin, s.E.i.c, who graduated in
1950 from Laval Universitv in electrical
engineering, is now employed with the
Department of the Inspection of Mines
as an electrical engineer.

Jan J. Miink, s.E.i.c, has been appointed
sales engineer in Eastern Ontario and

Jan J. Munk, S.E.I.C.

Quebec for the Powertronic Equipment
Limited.
Mr. Munk was educated in Vienna

and London, England. He came to Can-
ada in 1937. During World War II he

served with the R.A.F. and the H.C.A 1
and graduated from McGill Univeri.
m electrical engineering in 1950.

M. C. Jerrard, s.E.i.c, is working for the
Ford Motor Company of Canada Lii:.-
ited, Windsor, Ontario.
Mr. Jerrard had been with the Bow-

den Machinery Company, Toronto, since
graduating from the University of Mani-
toba in mechanical engineering in 19.:c

Thomas JRobert Marien, s.E.i.c., who
graduated in civil engineering from Mc-
Gill University in 1950, is working for
the Pentagon Construction Company at
.St. Joseph D'Alma, Que.

A. W. Rowe, S.E.I.C., is now working as
a .sales engineer for Peacock Brothers
Montreal, Que. He graduated from Mc-
Gill LTniversity with a degree in me-
chanical engineering in 1950.

D. G. Thompson, s.E.i.c, of Vancouver
B.C.. IS on the staff of the B.C. Power
Commi-ssion at Vernon, B.C.
He graduated from the University of

British Columbia in 1950 in electrical
engineering.

W. E. Turner, s.E.i.c, of Medicine Hat.
Alta., IS now employed by the City of
Calgary as a surveyor.
Mr. Turner graduated from the Uni-

\ersity of Alberta la.?t spring in civil
engineering.

Marc Vermette, S.E.I.C., who graduated
(rem Laval University last vear is now
an engineer in training with the Cana-
dian General Electric Co. Ltd., at Tor-
onto. Ont.

R. J. Ward, S.E.I.C.. is with Canadian
W estinghouse Co., presently at Beau-
harnois. Que. He will be located in
Hamilton, Ont., early in 1951. He grad-
uated in 1950 from University of B.C.
in electrical engineering.

Louis Gaston Boucher, sj:.i.c., who was
an engineering draughtsman with the
Electric Tamper and Equipment Co. of
Canada Ltd., in Montreal, is now wi'^-
the Commonwealth Electric Compar.-
Limited, Montreal. Que.

Walter E. Webb, sj:.i.c., who is with
the Canadian National Railwaj's has
been transferred from Montreal to
Ottawa.
Mr. Webb graduated from McGi:

' niversity in 1950 in civil engineering

Visitors to Headquarters

E. V. Buchanan, m.e.i.c, London Oni
November 21, 1950.

W. Ball, St. Paul I'Ermite, Que., No-
vember 21.

A. Antoine, Paris, France, November 29.

G. A. Blackburn, mj:.i.c, Ottawa, Ont
December 7.

J. V. Deane,
December 13.

W. E. 'White, mj:.i.c., Ottawa, Ont.,
December 13.

L W. Martin, Toronto. Out., Decem-
ber 13. «

J. M. Fleming, M.EJ.C, Port Arthur.
Ont., December 13.

B. A. Culpeper, Hamilton, Ont., Decem-
ber 13.

C. M. Cock, London, England, Decem-
ber 14.

M.E.I.C., Halifax, N.S
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Obituaries!

The sympathy of the Institute is extended to the

relatives of those whose passing is recorded here.

U. M. Dibblee, m.e.i.c, of Montreal, a

life member of the Institute since 1940,

died in Montreal on November 1, 1950.

Mr. Dibblee had retired from active

engineering work about ten years ago.

He was born, at Woodstock, N.B., in

1871.

He went into railway work in 1886,

working in the Maritimes and north-

eastern United States, and in 1898 he
joined the Canadian Pacific K.ailway to

work in Western Canada.
He remamed with CP.R. for many

years, serving at posts in Manitoba, On-
tario and Quebec, on engmeering and
construction. He was assistant engineer

at Montreal in 1929, resident engineer

for Quebec-Grand'Mere section in 1930,

and later an inspector in the Montreal
Terminals.

Retiring from C.P.R., he did some
'engineering work for Dominion Con-
struction, Digby, N.S., in 1942.

Mr. Dibblee joioed the Institute as a
Student in 1895, transferring to Asso-
ciate Member in 1906, and to Member
in 1940,

G. IN. Houston, M.E.I.C., prominent
Southern Alberta irrigation engineer
died on November 12, 1950, at Olds,
Alberta.

Mr. Houston was born in Windham,
Conn., in 1870. A graduate of Prince-
ton University in civil engineering in

1893, he went to Denver to engage in

irrigation work, and later became assis-

tant professor of civil engmeering at

Colorado College of Agriculture, Fort
Collins. He was later appointed profes-

sor of civil engineering at the University
of Arizona, at Tucson.
He was appointed superintendent ol

the Denver Sugar, Land and Irrigation

Company, Colorado, and later became
deputy state engineer of that state. He
was in private practice in Denver, Col-
orado, before coming to Canada in 1913
as a consultant in irrigation engineering.
He returned to the United States dur-

ing the first World War as a supervis-
ing engineer for the War Department.
After the war he returned to Canada

— in 1918— and became assistant com-
missioner, and later acting commissioner
of irrigation in the reclamation service
of the federal department of the in-

terior. It was during this time that he
had much to do with e.xtensive irriga-

tion surveys in Southern Alberta and
Saskatchewan. He helped the Lethbridge
Southeastern project, now becoming
part of the S.M.R.D.
Then in 1921, when the contract for

the Lethbridge Northern Irrigation Dis-
trict project was awarded, Mr. Houston,
along with L. C. Charlesworth, became

the irrigation counsel for the Alberta
government and for three years super-

vised construction.
In 1925 Mr. Houston accepted the

post of superintendent of the Lethbridge
irrigation project of the C.P.R.'s natural

resources department, the original A.R.
:uid I. project. He held this post until

iiis retirement in 1936.

Since his retirement he maintained
residence at Olds, doing some consult-

ing work, lecturing at Olds School of

Agriculture, and acting as secretary for

I he Olds Hospital.
For several years he was less active,

but attended meetings of the Calgary
Branch of the Institute.

He joined the Institute in 1914 as a

Member and attained Life Membership
in 1942.

R. M. Smith, M.E.i.c, who was president
of the Canada Culvert Company Limit-
ed, Toronto, Ont., and a former Deputy

Smith, M.E.I.C.

Minister of Highways for Ontario, died

at his home in Toronto, on November
10, 1950.

Mr. Smith was bom in Kingston, Ont.,

in 1887. He attended the Kingston Col-
legiate Institute and Queen's Univer-
sity where he received his degree in

civil engineering. He joined the staff of

the Department of Mines in 1911 and
spent three years on geological survey
work in Northern Ontario. He was
transferred to the Department of Pub-
lic Works in 1914 and in 1916 when the

Highways Branch was separated from
that Department, he was made a mem-
ber of the newly formed Department of

Highways. In 1925 he became chief engi-

neer of this Department, and in 1927
he was named deputy minister. When
the Department of Northern Develop-
ment was amalgamated with the De-
partment of Highways in 1935, Mr.
Smith became deputy minister of the
combined departments.

Under Mr. Smith's direction, the Pro-
vince constructed and maintained a net-
work of trunk highways and secondary
roads. Outstanding among these has
been the Queen lilizabeth Way from
Toronto to Fort Erie, Ont. He also con-
tributed to the adoption of the High-
way Improvement Act and the High-
way Traffic Act. Mr. Smith played an
important part m the development of
northern Ontario, opening up an ex-
tensive agricultural and mining area
through a network of modern highways.
This work culminated in 1942 in the last
link of an all-Canadian highway from
coast-to-coast— of which 1,400 miles
lies within Ontario.
When the Alaska Highway project

was started, the United. States requested
that Mr. Smith ass;st by supplying help
on the aerial survey of the route of the
liigliway and later in the direction of
tlie construction of 350 miles of the
main highway within Canadian territory.
After leaving the Department, and after
temporary retirement for reasons of
health, he joined Canada Culvert Com-
pany in 1945.

In 1943 he was honoured by Queens
University in the granting of "an LL.D.
In 1942 he was awarded the Julian C
.Smith Medal of the Institute "for
achievement in the development of this
Dominion". He was also presented with
honorary life membership in the Ontario
tiood Roads Association at its annual
meeting in 1947.

Mr. Smith joined the Institute in 1921
as an Associate Member, transferring to
Member in 1940. He was a member of
the Executive of the Ontario Good
Roads Association and was the Cana-
dian member of the American Highway
Research Board for some years. He also
served on the Ontario Civilian Deience
Committee, and on the Toronto C'ty
Planning Board. He was a member of
the Association of Professional Engi-
neers of Ontario.

Robert E, Lembcke, m.e.i.c, assistant
engineer for the Texas & Pacific Rail-
way Co., Fort Worth, Texas, died on
October 17, 1950, at Fort Worth.
He was born at Philadelphia, JPa., in

1888. He graduated from North Dakota
Agricultural College, receiving a B.Sc.

'

degree in civil engineering in 1910. Upon
firaduation he worked with Morgan
Engineering Co., Memphis, Tenn., in
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Mississippi and Arkansas. In Canada he
worked on municipal projects in St.

Boniface, Man., in 1911-12; and he was
superintendent of construction for the
Guilbault Co. Limited in works at var-

ious locations in Manitoba.
He joined the Engineering Institute

in 1914 as an Associate Member, trans-

ferring to Member in 1940, and attaining
Life Membership in 1950.

Joseph W. Simard, M.E.I.C., former
Montrealer, died in Paris on October
16, 1950.

He was born in Montreal in 1885,

studied at St. Mary's College, McGill
University, and Ecole Polytechnique,
Montreal.

After graduation from I'Ecole Poly-
technique in 1908 with a degree in civil

engineering, Mr. Simard was associated
with Messrs. P. A. Masson and Wilfrid
Hamilton in bridge and road construc-
tion and other public works. From 1918
to 1927, he devoted his time to invest-

ment bankmg dealing mostly in munici-
pal and industrial financing. He went
abroad in 1927 as representative of finan-

cial interests.

In 1930, he joined La Societe de For-
age LAYNE-France as engineer in

Joseph W. Simard, M.E.I.C.

charge of sales with residence in Paris,

France. He continued in that position

until the German invasion of 1940.

In that period he took part in a huge
ground water supply development for

the City of Paris and also for the sub-

urbs of that city, the latter work being
done by Layne-France for two private

water supply companies, namely. La So-
ciete Lyonnaise des Eaux and La Com-
pagnie Generale des Eaux. He was also

instrumental in the carrying on of many
other important water well drilling con-
tracts, both municipal and industrial,

throughout France, particularly at Bor-
deaux and Rochelle. Wells often reached
a depth of over 1000 meters and were of

the well-known gravel wall type drilled

by the rotary method, the main difficulty

con.sisting in the setting of a screen
.•surrounded with filter gravel in the
water bearing formation at deep levels.

He did similar work in Germany, Eng-
land, Tuni.sia, Algeria, Morocco and
Senegal. Two other companies were
formed for the development of ground
water in Africa and A.sia. Two hundred
installations were completed in France
alone.
During the Second World War, Mr.

Sirnard was with International Water

Supply, Ltd.. the Canadian afloJiates of
the Layne organization. He was for a

while their Eastern Canadian district

manager and in that capacity was con-
nected with various defence installations

and municipal projects. During the same
period, he was also stationed at Wash-
ington, D.C., intermittently, where he
looked after the interests of Layne-
France and other subsidiaries in the
French colonies.

In 1946, he returned to France as

president and managing director of

Layne-France, which position he occu-
pied until his death.

Besides being a member of various
professional organizations, Mr. Simard
has been president of Le Cercle Univer-
sitaire and a member of the Montreal
Rotary Club, the Canadian Club, and
other communitj' and social clubs both
m Montreal and Paris, France. He
was chairman of the Paris Branch
of the British Chamber of Com-
merce from 1937. During the last

war, he was sent as a representa-

tive of the Canadian Government on
an inspection tour of the social ser-

vices of the Canadian Army Overseas.
On frequent occasions, he served as the
representative of the Engineering Insti-

tute of Canada at European professional
meetings. He wrote several papers and
gave many lectures on the subject of

ground water development. In his ex-

tensive travels he had made many
friends in the public administration,

municipal and industrial fields.

Mr. Simard became a Member of the

Engineering Institute in 1940.

Charles E. Legris, m.e.i.c, consulting
engineer of St. Jean de Brebeuf, Que.,

died recently.

Mr. Legris was bom at Arctic, West
Warwick, Rhode Island in 1886. He
studied at McGill University, Montreal,
receiving a bachelor of science degree

in civil engineering in 1914. Upon grad-
uation he worked with Stone & Web-
ster, Bo.-r'ton, Mass., as a structural aL'_-

concrete draughtsman. He was in pri-

vate practice in civil engineering in

West Warwick, RJ., for a time, and
from 1915 to 1916 he was town engineer
of West WaiTvick.
With the Duke-Power Company from

1917-1923 he was engaged on hydro-elec-
tric projects in the U'nited States and in

Canada, as resident engineer and field

engineer. Among those projects was con-
struction work for the Aluminum Com-
pany of Canada at Arvida, Que. He re-

turned to his civil engineering practicfr

at West Warwick in 1928.

He was with the War Department m
Kan.5as City and St. Louis, Mo., in 1929-

30, engaged on flood control investiga-
tions and channel rectification work on
the Missouri and Kansas Rivers and in

1930 to 1931 he worked with the Inter-
state Commerce Commission, Washing-
ton, D.C., on railway inventories. For a

period of nine j'ears, up to 1942 Mr
Legris was construction engineer. Public-

Buildings Administration, Federal Works
Agency, in Washington, D.C., engaged
on the supervision and construction of

Federal Buildings, and repair and main-
tenance of buildings. He was then en-
gaged by Reconstruction Finance, De-
fence Plant Corporation, and the Office

of Defence Plants, as a supervising en-
gineer on construction of war industrial

projects. Under his supervision has come
the construction of such plants as that
of the United Engineering & Foundry
Company, New Castle, Penna., and that
of the Aluminum Company of America
at Cleveland, Ohio.

In 1947 he returned to private practice

as a consulting civil engineer, in Pro-
vidence. R.I. He has resided in the
Province of Quebec since 1949.

Mr. Legris joined the Institute as an
Associate Member in 1923, transferring

to Member in 1940.

NRC's Aircraft Ski Research

Development of improved types

of aircraft skis is a problem of

considerable importance in Can-
ada, and work in this direction

undertaken at the National Re-
search Council has resulted in a

theory of ski friction which give.?

a satisfactory explanation of the

behaviour of aircraft skis under

varying conditions.

The theory is based on the idea

that the contact between ski and
snow takes place at a large num-
ber of very small areas and that

the heat generated by friction

causes sufficient melting to provide

water lubrication at the points of

contact. It is further considered

that each contact area is enclosed

in a water drop which does not

move appreciably with respect to

the snow, and that the remainder

of the ski bottom is in contact

with air. Thus, in the case of dry

snow, the friction component of

ski resistance is made up of (a)

<n]\d friction, most of which occurs

near the toe of the ski, (h) viscous

drag due to shearing in the very

thin film of water between the ski

?nd the areas of contact and (c'l

drag due to surface tension forces

acting at the perimeters of the

water drops in contact with the

ski bottom.
Early in the tests, it was found

that sliding resistance and ad-

hesion were far more dependent

upon snow conditions than on the

design of the ski. Further, the

skiing quality of snow varies con-

tinually and it is not unusual to .

observe marked changes taking

place in less than an hour. More
than 2,000 sliding resistance tests

have been made using a towinj;

dynamometer, drawn by a half-

track.

Trials are continuing during the

current winter.
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News
of the

Branches

Activities of the Thirty-three Branches

of the Institute and abstracts

of papers presented at their meetings

Belleville

S. SiLLITOEj M.E.I.C.

Secretary-Treasurer

The inaugural meeting of the Belle-

ville Branch of the Institute was held at

[he Quinte Hotel in Belleville, Decem-
aer 8th, 1950 with 170 ladies and gentle-

men present at dinner. The principal

speaker of the evening was General the
honourable A. G. L. McNaughton who
was introduced by the Chairman,
Brigadier F. F. Fulton.

Dinner began with Grace said by Mr.
Frank S. FollweU, M.P., who was one
Df the head table guests. Others at the
liead table included Mr. J. M. King,
3hairman of Peterborough Branch; Mr.
and Mrs. James A. Vance; Mrs. F. F.
Fulton; Mrs. A. G. L. McNaughton;
Colonel L. F. Grant, field secretary; Mr.
J. S. Cameron; Miss M. McLaren; Mr.
W. D. Laird and the members of the
Belleville executive and their wives;
Mr. and Mrs. S. SiUitoe; Mr. and Mrs.
W. L. Langlois; Mr. and Mrs. J. E.
Buchan; Mr. and Mrs. E. G. Gurnett;
Mr. and Mrs. G. A. Bradford; Mr. and
Mrs. A. 0. Drysdale; and Mr. D. W.
Bews, councillor.

The Chairman acknowledged the best
wishes of Colonel R. D. Harkness and
Mr. A. B. Hunt of Montreal and ex-

pressed the regrets of Dr. O. Holden,
Mr. E. V. Buchanan, and Dr. L. Austin
Wright who were unable to attend. Mr.
Fulton welcomed many guests from out-
of-town, including Mr. Ross-Ross of

Cornwall, Mr. W. E. Brown of Hamil-
ton, Mr. F. H. Midgley of Kitchener.
A large group had come from Toronto
including Mr. Cross, Mr. Geiger, Mr.
MacLaren and others ; and a large group
from Peterborough who had fostered the
formation of the Belleville Branch, in-

cluding Mr. J. M. King, chairman, Mr.
Herzog, Mr. Killaly, Mr. Pope, Mr.
Fanjoy, Mr. Dobbin, and many others;
Mr. E. Russell Eaton of Sudbury, Mr.
Paul Buss of Niagara Branch, Mr. G.
T. L. Andrew of Kingston, Mr. R. E.
Heartz of Montreal and a large num-

ber of others including Mr. and Mrs. I.

R. lait, Mr. and Mrs. R. N. Coke, Mr.
and Mrs. R. C. Flitton, Mr. C. A.
Peachey, Mr. E. B. Jubien and others.

Mr. and Mrs. John Stirling represented
Sa.nt John and Montreal.
The meeting was addressed by Mr.

W. D. Laird, assislant general secretary
who discussed the events leading up to

the formation of the Belleville Branch.
This was followed by a short address
from Mr. J. A. Vance, president of the
Institute, who made the presentation of

the Charter.
Mr. Edgar Cross of Toronto pre-

sented a donation of 125.00 as a token
of good-will from the Toronto Branch.
Mr. E. Russell Eaton presented a head
table ash tray as a gift from the Sud-
bury Branch. The next speaker was Mr.
J. S. Cameron, vice-president of the
Northern Electric Company and Mayor
of Westmount, who expressed the
thought that the formation of a Belle-

ville Branch would result in a great
contribution to the life and activity of

the whole Belleville community. Mr.
J. M. King, chairman of the Peter-
borough Branch dwelt upon the forma-
tion of the Belleville Branch from the
time it was planned in Peterborough
and called upon those members of the
Peterborough Branch, Mr. Dobbin, Mr.
Killaly, and Mr. Pope, who had been
active from its inception. He made the
presentation of a Lectern on behalf of

the Peterborough Branch. Colonel L. F.
Grant addressed the gathering for a
short time and pleased everyone with
his diy humour.
General McNaughton addressed the

gathering on the subject of the Inter-

national Joint Commission and dealt

with the early history of the original

boundary commission and the problems
connected with this important subject.

He showed how engineering considera-
tions were of extreme importance in ar-

riving at any decision in connection
with the International Boundary, and
traced the progress made in the last 38

years. He showed how powers and re-

sponsibilities of the Commission had a
profound effect upon the navigation,

irrigation, and sanitation problems in

the waters of United States and Canada.
His address was fully reported in the

press and was rebroadcast over Radio
Station C.J.B.Q., Belleville on Sunday,
December 10th, at 3:30 p.m.
The gratitude of the meeting was ex-

pressed by Brigadier J. E. Genet,
C.B.E., M.C.
During the dinner the musical back-

ground was provided by Mr. Dean
Whalen at the Hammond Organ. A
thoroughly successful social evening, to-

gether with an extremely informative
paper by General McNaughton was en-
joyed by all those present.

Cape Breton

G. W. Ross, M.E.I.C.,

Secretary-Treasurer

S. G. NaISH, M.E.I.C..

Branch News Editor

On December 12th Mr. L. Love of

Railway Power & Engineering Company
showed moving pictures in color of var-

ious types of centrifugal pumps. In par-
ticular the films featured a new design
of submersible pump with the motor
below the pump, at the bottom of the
borehole.

At the end a film was shown covering
earth moving equipment. The speaker
was introduced by C. N. Murray, and
W. S. Wilson proposed a vote of thanks.

R. Bradley was chairman of the meeting.

Cornwall

John A. Sargeant, jr.E.i.c.,

Secretary-Treasurer

A. A. B. McMath, M.E.I.C.,

Branch News Editor

The annual dinner meeting of the

Cornwall Branch was held at the Corn-
wallis Hotel on December 7th. Twenty-
three members attended and heard re-

ports from the various committees. W.
P. Nesbitt of the nominating committee
reported that G. G. M. Eastwood had
been elected chairman again for another
year. He also announced that the fol-

lowing members had been elected to the
Executive for two years: A. S. Holder,
F. R. Warner, H. W. Nickerson. Execu-
tive members who still have one year
in office are D. Ross-Ross, R. H. Wal-
lace, P. H. Nasmyth, F. E. Trewartha
and A. A. B. McMath.
In his report for the Membership

Committee, L. P. Stidwill mentioned
that the branch now has 58 members
and 9 affiliates. Chairman G. G. M. East-
wood related some of the proceedings at

the Annual General Meeting held in

Toronto last July. Councillor D. Ross-
Ross reviewed some of the Institute's

history.

Three excellent films were shown to

complete the programme. "Wealth of

the Andes" described mining activities

in Peru, and illustrated the spectacular
nature of the railway which runs from
Peru back into the mountainous mining
country. "Ducks Unlimited" showed how
the organization of that name is working
to preserve ducks and other wild fowl
in Western Canada. "Bamboo" covered
scenes in Java. The extensive use of
this material for buildings and bridges
was depicted. Various structures shown
brought out the ingenuity of the native
craftsmen, who are forced to lash bam-
boo members together, since they can-
not be nailed.
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Charter Nisht

at

Belleville

Top—Some of the guests at head
table were, 1. to r., F. S. Follwell, J. M.
King, Mrs. Vance, President Vance,
Mrs. Fulton, General McNaughton,
Brig. F. F. Fulton, Mrs. McNaughton,
Lt.-Col. L. F. Grant, J. S. Cameron,
Miss May McLaren, "W. D. Laird, Mrs.
Bucban, J. E. Buchan, Mrs. Drysdale,
A. O. Drysdale, Mrs. Langlois, W. L.
Langlois, D. W. Bews.

Left—Principals in the inauguration
ceremonies. General ^NIcNaughton,
President Vance and F. F. Fulton.
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Bottom, opposite page—Others at'the

head table were, 1. to r., G. A. Brad-
ford, S. Sillitoe, Mrs. Sillitoe, Mr.
FoUweU.
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At top and bottom on this page are
shown some of the 170 guests who
attended the inaugural dinner.

Right—President Vance and branch
chairman F. F. Fulton, after the
presentation of the Branch charter.
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Hamilton

G. L. Schneider, jr.E.i.c.,

Secretary-Treasurer

John H. Mitchell, m.e.i.c, .

Branch News Editor

A sj'mposium on Iron Ore Resources
in Labrador, Ontario and Mesabi was
conducted by three eminent authorities,

Dr. R. D. MacDonald, Queens Univer-
sit}-, Dr. E. G. Pleva, University of

Western Ontario; Dean H. S. Armstrong,
McMaster University, to the enjoyment
and interest of over one hundred mena-
bcrs of the Hamilton Branch and their

guests members of the Association of

Professional Engineers of Ontario. Chair-

man Sentance introduced the panel and
then called on Dr. Pleva to start the

symposium.
"

Dr. Pleva traced the history of Mesabi
back to the time that the Merrit Broth-

ers, timber prospectors, sunk a mine at

Iron Mountain and discovered that great

Lake Superior ore body known as

Mesabi.
Eighty per cent of American iron ore

comes from the Lake Superior area and
about four-fifths of that originates at

Mesabi. Mesabi's ore runs about 51.5

per cent, but as a supplier of high grade
ore its days are numbered.
Second on the panel, Dean Armstrong

said that three well-defined bodies of

ore are evident in Ontario . . . Steep
Rock, Mishipicotan and Goulais River.

The three workings at Steep Rock,
Hogarth, Errington and Inland Steel run

about 58 per cent and expect to boost
production to 6 or 7 million tons per

year in five years.

Dr. MacDonald stated that Labrador
was first tried in 1936-1939 by Hollinger

Explorations who were gold prospecting

at that time. The ore body is similar

to Mesabi, close to Hamilton River with

a potential hp. of 5,000,000, but 360 rail-

road miles from the St. Lawrence. The
markets include Eastern United States,

British Isles, and Central United States

if the St. Lawrence Seaway is approved.
Stripping costs are low and taxes on

profits only 5 per cent. Potential is 100,-

000,000 tons per year in about 10 to 20

years. The years 1954 and 1955 may see

ore out of Labrador.
Mr. Sentance asked the audience to

direct their many and varied questions

to the respective authority. Mr. W. J.

Dawson expressed the interest and de-

light with which the members and guests

received the three speakers.
Mr. Sentance invited the group to

light refreshments and declared the

meeting adjourned.

Kingston

J. T. Provan, jr.E.i.c,

Secretary-Treasurer

S. H. Rochester
Assistant Secretary

The Kingston Branch, E.I.C. held its

regular monthly meeting on Tuesday,
21st November in the old Arts Building
of Queen's University with Mr. G. T.
Andrews in the chair.

The sjieaker for the evening, Lieut.-

Colonel P. C. King, m.e.i.c, r.cic.m k..

was introduced by Professor A. Jackson.
Lieut.-Colonel P. C King, who has re-

cently assumed the post of professor of

mechanical engineering at the Royal
Military College, was formerly officer

in charge of the Track Section of the

Vehicle Development Establishment in

Ottawa, and has studied the problems
of vehicle propulsion and advanced tank
design for many years.

Lieut.-Colonel King's subject was en-
titled Some Problems in the Design of
Northland Vehicles and commenced
with an e.xplanation of the type of ter-

rain encountered north of the line in

Canada's Tundra Belt. This was sup-
plemented by a film illustrating Arctic
conditions, particularly the muskeg with
its varying depths to the permafrost.
The speaker went on to explain the

difficulties in crossing muskeg with
heavy vehicles both tracked and with
standard tired wheels and illustrated the
limitations in size and weight imposed
upon armoured fighting vehicles oper-
ating over this type of terrain, with par-
ticular references to the advantages of

light alloys in vehicle design.

Colonel King continued with an ex-

planation of the tvpe of suspension used
on tracked vehicles and how effective

steering _ can be achieved with a well
designed power train. In discussing the
relative advantages of the Diesel and
Gasoline Engine in vehicle propulsion,
Colonel King said that the additional
weight of the Diesel engine was com-
pensated by fuel savings, but in many
cases the gasoline engine was found to

be more satisfactory.

In conclusion the speaker surveyed
the operation and maintenance of auxil-

iary equipment and mentioned the use
of oil dilution as a means of improving
cold weather starting of vehicles.

Following a lively question period, the
speaker was thanked by Dr. R. D. Ben-
nett, and the meeting was then ad-
journed.

Lethbridge

D. Cramer, m.e.i.c

Secretary-Treasurer

J. T. DOKKEN, Jr.E.i.c.

Branch News Editor

Members and guests of the Lethbridge
Branch E.I.C. gathered at the Marquis
Hotel on Saturday. November 18, 1950,

to hear Mr. R. A. Reagh, chief engineer
of Radio Station C.J.O.C., talk on the
subject of television.

Mr. Reagh traced the development
of television from its beginning in about
1873 in a very crude form. Television
took a big step when the Cathode ray
tube was designed, and has taken great

strides since 1936 with the development
of the Orthicon tube.

The type of broadcasting most popu-
lar today IS a combination of films and
studio entertainment. Films used are

similar to those put through a standard
projector used in theatres. It is possible

to take a film of an event and have
it ready for broadcasting in twenty
minutes.
The distance over which television

can be broadcast depends on the line

of sight between the sending antenna
and the receiving aerial. A two hundred
foot tower would have a range of fifty

to sixty miles. There are two alterna-

tives for carrying television over dis-

tances. One is the use of land lines in

which the co-axial cable is used and
the other is the use of F.M. repeatei

stations.

The speaker thought that the main
reason that television has not developed
in Canada is because the C.B.C. has
refused to license private stations for

television broadcasting; however, he

thought that the large areas of sparsely
settled country in Canada would hold
up development. Mr. Reagh thouglit

that it would be feasible to operate a
television station in Lethbridge. Such a
station would involve an initial outlay
of $100,000 to $200,000.

Following his address, Mr. Reagh
showed a film called "Sight Seeing at

Home" which illustrated some of the
technicalities involved in television

broadcasting.
Mr. Reagh was introduced by Mr. A.

R. Niven and a hearty vote of thanks
to the speaker was moved by Mr. A.

J. Branch.
Prior to Mr. Reagh's talk the mem-

bers were entertained with piano selec-

tions by Mr. Norm Thomas, and vocal

selections by Miss Jackie Boyle and Mr.
Thomas. Community singing led by R.
S. Lawrence was enjoyed by all present.

Mr. P. E. Kirkpatrick was in the

chair.

Peterborough

G. W. Herzog, jrj:.i.c.,

^ Secretary-Treasurer

M. V. Powell, m.e.i.c.

Branch News Editor

The November meeting of the Peter-
borough Branch on Thursday. Novem-
ber 23rd was addressed by Mr. A. E.
Davidson, engineering consultant, Hydro
Electric Power Commission of Ontario.
This illustrated lecture was entitled

Hydro-Electric Development In Sweden
but the speaker included many interest-

ing comments on Sweden and its people.
Swedish State Power Board Represen-
tatives have visited Canada and the
United States several times in the last

few years and at the invitation of the
Board, a return visit of some fifteen

engineers from Canada and the United
States was made last June.
The speaker was impressed with the

interest of workmen in the various pro-
jects and the provisions made for their

welfare by their employers. There is a

considerable trend toward public owner-
ship of utilities although there are many
private power producers selling power
throughout Sweden. The forests are
veiy carefully super\ ised and harvested
and fires are almost unknown. It was
surprising to the audience to hear that
one of the great new developments,
Harspranget was north of the Arctic
Circle.

Most of the engineers in Sweden are
young and progressive and the many
novel and advanced features encoun-
tered are partly due to this. In north-
ern Sweden, most modern dams are built
of earth with a concrete core and some
clay backfill to control seepage. One
dam had a concrete curtain between
piers and is now undergoing extensive
repairs to the exposed down-stream side.

At one time ice was a serious problem
and in some cases 25 per cent of the
power from a plant was used in warm-
ing the racks. A novel feature of most
Swedish power developments is that al-

most all equipment excepting of course,
the dam. is underground and usually in

the solid granite. This practice is de-
fended economically and certainly would
have a great advantage in case of air

raids.

Long transmission lines are common
in Sweden and even an undersea power
cable 60 miles long is to be laid to the
Island of Gottland^in the Gulf of Both-
nia. The 380,000 volt, 600 mile trans-
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lission line from Harspanget was of

)ecial interest. As well as having a

igher voltage than has been used in

merica, dual cables spaced about 18

iches apart are used to control corona,

'wo spacers are placed in each 1,000 ft.

)an after the cables are in place by men
•availing along on the cables in trolley

images.
Mr. D. T. Bath moved a vote of

lanks. The Chairman, Mr. J. M. King
len called for nominations of can-

idates for next year's executive.

Saguenay
F. E. Hogg, m.e.i.c.

Secretary-Treasurer

On Tuesday, November 21, Mr. J.

V. Leach, of the technical service de-

lartment of Imperial Oil Limited,
larnia, addressed the Saguenay Branch
if the Engineering Institute of Canada.
\/Lr. Leach is in charge of the Engine
Testing Laboratory at Sarnia, which is

loncerned with both laboratory testing

ind road testing. Mr. Leach spoke on

he Lubrication of Gasoline and Diesel

Engines.
Mr. Leach explained that gasoline

ind Diesel engines differ in their re-

luirements for lubricating oils. He de-

icribed the duties that lubricating oils

nust perform in different parts of an
;ngine. He explained how the qualities

)f a fuel will affect the specifications

or the lubricating oil and he described

nethods of developing lubricating oils

"or various purposes, such as Diesel

jlectric locomotive lubrication, etc.

Mr. Leach showed some slides. The
:alk was followed by a question period,

covering a broad field, which demon-
strated the general interest in lubricat-

ing problems.

Junior Section

R. H. Singleton, m.e.i.c.

Secretary

A successful smoker was held by the

Junior Section in the Saguenay Inn
Tuesday evening, November 28. Mr. S.

F. White, of the Aluminum Company
of Canada, presented a very interesting

and entertaining talk on The Develop-
ment of a Public Speaker or a Con-
Iference Leader. Mr. White proved to

bo an extremely able speaker himself.
It was stressed that a speaker must
knmv exactly the purpose of his speech,

whether to convince, to humour, or pro-

\ide illustration for his audience.
Methods of speech preparation and de-

Inery were discussed in a general way.
The development of a public speaker
follows only after much study and, par-

ncularly, practice. The audience was
:i>ured that "stage fright" was common
ro nearly all beginners and could be
o\ercome by concentrating more on the
contents of the talk than on its method
of delivery. One of the main secrets of

good delivery is naturalness. The sub-
ject was particularly timely since a
large number of junior members have
been asked to speak during the coming
season. A very lively discussion period
followed. The refreshments were enjoy-
ed after the usual fashion.

The speaker was introduced by the
chairman, Mr. H. V. Page, and ably
thanked by Mr. J. E. Pickering.

It was announced by the chairman
that the followinij Junior Section offi-

cers had been elected at the annual

business meeting held in the Labora-
tories auditorium on October 24, 1950:

chairman, H. V. Page; vice-chairman,

M. Fredericks; secretary-treasurer, R.
H. Singleton; committee members, C.

Loutit and D. M. Archer.

St. Maurice Valley

C. M. W^ILLIAMS, S.E.I.C,

Secretary-Treasurer

C. De Tonnancour, m.e.i.c,

Branch News Editor

Saturday afternoon, November 18th,

a group of 40 members and friends of

the St. Maurice Valley Branch of the

Engineering Institute of Canada cara-

vanned up to Montauban where the lead
and zinc mines and concentration plant
of the Anacon Lead Mines were inspect-

ed in detail.

Greeted at their arrival by Mr. Doug-
las Parent, works manager, and his tech-
nical assistants, the group was briefed
on the historical and technical details

of the operations, and then, clad in the
latest miner's styles, including helmet,
light, rubber suit, etc., were lowered to
the 500 foot level, which now stretches
half a mile in various radial directions
from the main shaft and hoist. The main
gallery was explored to the point where
a new shaft is in progress, both from
underground and surface, to an under-
ground level of 700 ft. The mine is very
dry due to the absence of faults in the
rocky formation, which lies close to the
edge of the Laurentian shield and is a
parad'se for the initiated due to the
rich varietv of rocks and minerals found,
some of which are unique to Montauban.
The ore. consisting of zinc and lead

sulfide, with trace of pyrites, native and
alloyed gold and silver, is separated from
the rock in a flotation process, at the
rate of 45-50 tons a day of concentrates,
coming from approximately 600 tons of
rock. Further separation sends the zinc
to England and the lead to Trail. B.C.
Developments done on recovery of

mica were also disclosed. This deposit
was known since 1910 and exploited by
various interests until two years aoro

when the present owners started expnnd-
in"' to the present scone of onerations.
Members of the pnrtv reached home

for the most nart enriched with a new
experience and after further exploration,
on the surface this time, with road map
in hnnd, thrnmrh the back roads of the
counties of Portneuf and Champlain.

Vancouver
A. G. Fletcher, jr.E.i.c.

Secretary-Treasurer

Stuart S. Lefeatjx, m.e.i.c.

Branch News Editor

The annual dinner meeting of the
Vancouver Branch was held in the
Hotel Georgia on Saturday, November
25th with approximately ninety mem-
bers present. Chairman Sidney Hogg in-

troduced the head table guests and car-

ried on the business meeting. The
chairman's annual report of the Branch
activities d'sclosed that the total Branch
membership is now 984; over 50 per
cent are students. The annual general

meeting of the Engineering Institute of

r'-nada wjH ho jip'ri in Vancouver in

May, 1952. Mr. Hogg asked for the
c'-ntinu"d simnort of the steady mem-
bers and a drive to have more members
take an active part in Branch affairs.
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Mr. George Allan, Branch councillor,

reported for the Nominating Committee
that the following slate of Branch offi-

cers had been elected: chairman, J. E.
Macdonald; vice-chairman, S. H. de-

Jong; secretary-treasurer, Stuart S. Le-
feaux; executive committee, E. L. Hart-
ley, H. Libbev and C. Scrymgeour (2-

year terms). Mr. F. R. Adams and Mr.
R. Walkem are members of the 1951
executive by virtue of their election for

a two year term at the last annual
meeting. Mr. J. A. Webster, m.e.i.c., was
elected to serve a further one-year term
to replace Mr. deJong.
Mr. Percy Buchan, mji.i.c, gave the

auditor's report for the Branch and was
once again elected as auditor for 1951.

Mr. Alan Fletcher, the secretary-treasur-

er gave the financial statement for the
branch which showed expenditures of

$1,139.00 and receipt of $1,328.00 for the
year ending November 15th. Mr. W.
N. Kelley introduced Mr. A. P. Fenton,
the 1950 winner of the W. N. Kelley
shopwork Prize at University of British
Columbia. Mr. Sid Hogg then turned
the meeting over to Mr. Jack Mac-
donald the chairman elect.

Mr. Macdonald introduced the Rever-
end William Hills of St. George's Parish,

Cadboro Bay, Vancouver Island, the
guest speaker for the evening. Mr. Hills
ipceived his theological training at the
University of Toronto and was ordained
in eastern Canada. During the war he
served as a padre with the Royal Can-
adian Navy. Mr. Hills has earned an in-

ternational reputation as an outstanding
public speaker and advocate of demo-
cracy.

Mr. Hills told of his recent speaking
tour through Illinois and Wisconsin and
emphasized the superiority of Canadian
democratic institutions. He believes that
the one thing to guard against in Can-
ada is too much government with the
subjection of the individual and individ-
ual initiative.

Mr. Hills was thanked for his inspir-

ing address and all aerreed the topic to
be most timely and important to engi-
neers.

Victoria

W. A. Bowman, jr.E.i.c,

Se eretary- Treasurer

T. A. J. Leach, m.e.i.c,

Branch News Editor

The use of the Multiplex in topogra-
phical mapping was described to mem-
bers of the Victoria Branch on Friday,
November 17, 1950, by Col. W. K. Mac-
Donald, D.L.S.

Col. MacDonald who is engineer in
charge of multiplex operations for the
Provincial Department of Lands illus-

trated his address by slides.

The Multiplex was originally devel-
oped by the Zeiss Company and first

ameared on the market in 1933. About
1938 Bausch and Lomb obtained a
license from Zeiss to manufacture and
sell the equipment on this continent.
Various improvements have been made
oyer the intervening years and the Mul-
tiplex is today generally accepted as a
precision mapping accessorv.
The operation of the Multiplex util-

izes the principles of direct optical pro-
jection of two or more overlapoing aerial
photographs. In effect the light rays
that formed the photographs are pro-
jected in the reversal of their direction
at time of photography.
The pictures are projected on a table.
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each pair in complementary colour and
observed through spectacles having cor-

respondingly coloured lenses. The opti-

cal model which appears on the board
can then be examined by means of a
floating mark and measurements made
in three directions.

In order that the photographic nega-
tive (5" X 5") may be used in the Mul-
tiplex it must be reduced to one quarter
of this size by a special reduction printer.

The tiny pictures are known as diaposi-

tives and one is inserted in each of the
Multiplex projectors. Finally by tipping,

tilting, lengthening or shortening the
model the projected images of the con-
trol points are brought into coincidence
with their map positions.

The measurements of the snace model
are made on a small circular niate which
can be adjusted vertically. Directly be-

neath the floating mark on the plate is

a pencil which draws lines on a plotting

surface as the dote is made to follow
some contour.
In multiplex work the desirable mini-

mum control for five overlaps is a hori-

zontal and vertical control at the start

and finish photos and in addition two
other points fixed vertically on the same
photos.

Col. MacDonald in concluding his

address pointed out that the cost of

obtaining control against Multiplex
operating time presents a problem in

economics that must be considered when
planning each Multiplex mapping pro-
ject.

A long and lively discussion period
followed his address after which the
speaker was thanked bv Mr. D. Mac-
Lean.

Reminder

The 1951 Annual Meet-

ing of the Engineering

Institute will be held at

the Mount Royal Hotel,

Montreal, May 9, 10,

and 11.

First Meeting of Engineers

in P.E.I.

On October 30, during a tour of Maritime branches and

branch non-resident areas, the field secretary, Lt.-Col.

L. F. Grant met with a group of engineers at the Charlotte-

town Hotel in Charlottetown, Prince Edward Island.

As far as can be determined, this was the first organized

meeting of engineers in that province and much credit is

due to V. A. Ainsworth, general manager. Maritime

Electric Co., for his part in the arrangements.

The accompanying photograph was taken during the

meeting and includes:

—

Back row, left to right: C. A. MacVey, M.E.I.C.; J. C.

Mcintosh; W. S. Vcale, S.E.I.C.; D. I. D. Rozman, M.E.I.C;
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T. B. McLennan, Jr.E.I.C; K. C. Martin, S.E.I.C.; H. A.

Messervey; Wm. MacDougall; J. H. Hearn, S.E.I.C.; R. H.

Nicholson; E. J. MacLeod, M.E.I.C; J. Van Maarion.

Middle row, left to right: R. B. Smith. S.E.I.C: C. H.

Stewart, Jr.E.I.C; H. E. MUler, M.E.I.C; R. G. White;

R. S. MacBeath; L. F. Grant, M.E.I.C, field secretary of

the E.I.C; V. A. Ainsworth, M.E.I.C; J. A. Reardon; E. S.

Chandler; B. D. Elderkin; G. L. Smith. Jr.E.I.C.

Front row, left to right; W. R. Brennan; J. A. Spinney.

Jr.E.I.C; C F. Buckingham, S.E.I.C; D. E. MacLean.

Jr.E.I.C; II. R. Miller, Jr.E.I.C; L. W. Hacker; A. H. GiUis,

Jr.E.I.C; G. J. Haver; C W. Currie.
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Employment Service

J.HIS 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.

Personal interviews with the Institute Employment Service, 2050

Mansfield Street, Montreal—Telephone PLateau 5078—may be

arranged hy appointment.

Situations Vacant

CHEMICAL.
YOUNG CHEMICAL ENGINEER required
by firm located in Montreal, engaged in
the manufacture of sponge rubber and
brake linings. Excellent opportunity
offered in growing concern. Salary open.
Apply to File No. 1699-V.

CIVIL

CIVIL DRAUGHTSMAN required by large
well established Canadian company.
Minimum of 10 years experience in con-
crete. Location Toronto. Apply to File
No. 1687-V.

CrVTL ENGINEER. English speaking, pre-
ferably some surveying experience on
road or transmission line location or
other topographic work. For training in
photogrammetry and subsequent em-
ployment as ground surveyor and con-
trol engineer for aerial mapping. Apply
in writing stating experience to File
No. 1691-V.

CIVIL ENGINEER. French speaking for
training as operator of photogrammetric
plotting machines and subsequent em-
ployment as operator in Montreal office.
Good long term prospects for right man
with executive ability. Initial salary
during probationary and training period
$200.00 per month. Apply to File No.
1692-V.

ELECTRICAL
EI.ECTRICAL ENGINEER required by

large well established Canadian com-
pany minimum 2-3 years experience.
Calculations stability studies and re-
laying applications including operation
calculating board. Prefers masters de-
gree. Location overseas. Apply to File
No. 1687-V.

FOUR ELECTRICAL ENGINEERS requir-
ed by a large well established Canadian
company. C or D class. Minimum 1-3
years experience, preferably in power-
house electrical layout. Location Tor-
onto. File No. 13651. Apply to File No.
1687-V.

ELECTRICAL ENGINEER required in
Montreal with experience in communi-
cations and/or electronics. Recent grad-
uate or one with several years exper-
ience. Salary according to qualifications.
Apply to File No. 1693-V.

FOUR ELECTRICAL ENGINEERS with
five years or more experience in design,
specifications, estimates, layout, inspec-
tion and testing, etc., for distribution
work. Location Toronto. Reply stating
age, education and details of work actu-
ally carried out in previous positions to
File No. 1696-V.

MECHANICAL
MECHANICAL ENGINEER required by

large organization in Montreal. Appli-
cant should be between 30 to 35 years.
Duties include general machine shop

work and planning. Apply to File No.
1673-V.

MECHANICAL ENGINEER required for
northern Ontario sulphate mill. Recent
graduates would be considered. Excel-
lent opportunities to gain experience
and good prospect for promotion. Apply
to File No. 1677-V.

MECHANICAL ENGINEER required for
small manufacturing plant in Niagara
Peninsula. Duties will consist of general
draughting and machine design, particu-
larly valves. Some previous experience
would be advantageous. Apply to File
No. 1681-V.

TWO MECHANICAL ENGINEERS for
mechanical inspection in the field. Ex-
perience necessary in Hydro-Electric
projects. Location overseas. Apply to
File No. 1687-V.

MECHANICAL ENGINEER to act as sales
engineer for large organization in Mont-
real. Salary range $5,000.00. Apply to
Fi:e No. 1690-V.

MECHANICAL ENGINEER required by
firm located in the Maritimes with
some experience in steel desien and
construction. Apply to File No. 1695-V.

YOUNG MECHANICAL ENGINEER re-
quired as assistant superintendent by
firm located in Montreal manufacturing
spun nylon ya^-n and nylon wool. Apply
to File No. 1700-V.

MECHANICAL ENGINEER to act as pro-
ject engineer required by large organ-
ization in Montreal. Salary open. Apply
to File No. 1701-V.

MECHANICAL (practical) Production En-
gineer, with thorough knowlwedge of
metal working machinery, plant lay-out,
processing, tooling and die making, pro-
duction control for Western Canada
manufacturer selling all across Canada
to other manufacturers and to who'e-
salers. Prefer man of 40 or older. Per-
manent and good future for a good
practical factory manager and producer.
Apply to File No. 1704-V.

MISCELLANEOUS
TWO SALES ENGINEERS required to

act as representatives in Montreal and
Toronto by young progressive industry,
interested in the sale of British made
products and having some experience
in pulp and paper Industry. Apply to
File No. 1674-V.

SENIOR PETROLEUM ENGINEER requir-
ed by independent Canadian Oil Com-
pany with headquarters in Calgary.
Applicant shou'd be particularly ex-
perienced in reservoir engineering and
production practices. No one with less
than 7 years experience in the industry
need apply. Give synopsis of education,
tra'ning and experience and supply re-
cent photo. Apply to File No. 1675-V.

YOUNG MECHANICAL OR CHEMICAL
ENGINEER required in Montreal to
take charge of production and sales for
a small company engaged in the clean-

ing and glazing of bakers bread and
bun pans. Salary open. Apply to File
No. 1676-V.

MECHANICAL OR ELECTRICAL ENGI-
NEER for supply inspection department
of a large organization in Toronto.
Applicant should have at least 12 to 15
years extensive practical shop and
office experience in the manufacture of
heavy mechanical and electrical ma-
chinery and equipment. Reply stating
age, education and details of experience
to File No. :678-V.

SENIOR BUYER with 7 to 10 years diver-
sified purchasing experience. Electrical
engineering or engineering training de-
sirable; also administrative or super-
visory ability. Location Toronto. Apply
to File No. 1679-V.

MECHANICAL OR CIVIL ENGINEER,
30-40 years of age with practical ex-
perience in the field on erection and
installation of pulp and paper machin-
ery and equipment. Will be responsible
for supervising in the field either di-
rectly over the working personnel or
to the contractor and will include meet-
ings and discussions with the customers
necessitating a good personality and
diplomacy. Installations may be any-
where in Canada. Applicant will spend
sometime in head office in Toronto.
Apply to File No. 1680-V.

INSTRUMENT ENGINEER (electrical or
mechanical preferred) required for large
oil refinery in Montreal east. Applicant
should have not less than three years
experience as instrument engineer or
not less than 5 years general electrical
engineering experience. Would be ex-
pected to take charge of instrument
department under general supervision
of power engineer. Salary open. Appli-
cations will be treated confidentially and
should include full particulars as to
qualifications, together with recent
photograph. Apply to File No. 1684-V.

RESIDENT ENGINEER wanted, for con-
struction of proposed Granville bridge
in Vancouver, B.C. Duration of work
aaproximately two years, starting about
March 1, 1951. Applications should be
made by letter giving full details of
experience, professional qualifications,
age. etc.. and salary expected. Apply
to File No. 1685-V.

SALES ENGINEER or contact man re-
quired by a firm of inspection engineers
in Montreal. Must have considerable
experience and be between 30 and 40
years of age. Apply to File No. 1686-V.

RESIDENT ENGINEER required by large
well established Canadian company,
minimum 10 years experience in Hydro
Electric construction, competent in de-
sign, construction experience in field.
Age approximately 40 years. Location
overseas. Apply to File No. 1687-V.

BRITISH ADVERTISER seeks Canadian
engineering firm with reputation, will-
ing to join with long established Eng-
lish counterpart. Enquirer to provide
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capital, select tools and supervise pro-
iects directed to both government equip-
ment and rearmament programs. Also
industrial manufacturer of small en-
gines, motorcycles, etc. Apply to File
No. 1688-V.

MECHANICAL OR CIVIL, ENGINEER
required by large engineering firm for
their Toronto sales office. Age about 26
or 27 years. Applicant must have defin-
ite sales ability and would be away 50%
of time. He should also have some prac-
tical e.xperience with heavy equipment
for paper mills, mines or quarries. Ter-
ritorv Northern Ontario district. Apply
to File No. 1689-V.

DESIGN ENGINEER preferably mechani-
cal required by large organization in
Montreal. Applicant must have admin-
istrative ability. Salary range $5,0C0.00.

Age 30 to 40 years. Apply to File No.
1699-V.

GRADUATE ENGINEER for design work
on buses, required by large organiza-
tion in Montreal. Apply to File No.
1690-V.

SALES ENGINEER required by a com-
pany engaged in the selling and ser-
vicing of fire protection and water con-
ditioning equipment. Applicant should
be preferably mechanical or civil engi-
neer. Territory in and around Montreal.
Apply to File No. 1694-V.

RECENT GRADUATE required by manu-
facturer in Winnipeg. Applicant must
be interested in production planning,
time and motion study, etc. Work will
be in connection with the setting up of
a modern production program. Training
period. Salary open. Apply to File No.
1698-V.

YOUNG MECHANICAL OR MINING
ENGINEER required in Ontario. Duties
would consist of engineering and time
studies of open-pit mining and milling
operations with the purpose of improv-
ing methods and installing wage incen-
tives. Firm would train the engineer in
time studies. Excellent opportunity for
advancement into supervisory produc-
tion positions. Apply to File No. 1702-V.

AIRCRAFT HYDRAULIC DESIGNER re-
quired by large Montreal aircraft manu-
facturing firm. Must' have 4-5 years
experience and sound overall knowledge
of system layout, flow calculations and
detail component design. Apply to File
No. 1703-V.

YOUNG ENGINEER to act as expediter in
the purchasing department of organiza-
tion in Montreal. Applicant should be
between 30 to 35 years and be free to
travel 50% of the time. Material hand-
led would be all types of heavy equip-
ment in connection with smelting plant.
Apply to File No. 1705-V.

WANTED
20 GRADUATE ENGINEERS

AND
DRAUGHTSMEN

MECHANICAL — CIVIL

ELECTRICAL

by

C. D. Howe Company
Limited,

1421 Afwater Avenue,
Montreal, Quebec.

For Projects in Ontario and
Quebec. Apply to File No.

1697-V
or

by letter direct to Firm
(Preference to those

with

3 years practical

experience)

The following advertisements are reprinted from
last month*s Journal^ not having yet been filled,

CHEMICAL
CHEMICAL ENGINEER required in Brit-

ish Columbia. Applicant should be of
re.;earch calibre, with broad interest,
who is capable of planning and carry-
ing out research connected with the
construction and operation of a variety
of processes. He should also be able
to make engineering cost studies in
connection with the industrial appli-
cations of such research projects. Apply
to Fi]e No. 1596-V.

CHEMICAL ENGINEERS required by
chemical division of large firm located
in the United States. Senior and recent

, graduates required. Excellent oppor-
tunities offered. Salaries open. Apply
to File No. 1613-V.

JUNIOR CHEMICAL ENGINEER required
in Montreal, by organization Importing
industrial chemicals from abroad. Appli-
cant wou'd act as sales engineer. Apply
to File No. 1637-V.

TWO JUNIOR OR INTERMEDIATE
CHEMICAL ENGINEERS for the control
department of pulp and paper industry
in the Maritimes. Duties would be in
connection with control and process
work. Apply to File No. 1650-V.

crvxL

CIVIL ENGINEER required by firm In
Western Canada, fabricators of struc-
tural steel. Duties include designing and
estimating and contacting various cus-
tomers. Salary $250.00 to $300.00. Apply
to File No. 1517-V.

CIVIL ENGINEER required in Montreal
for specialized work travelling in the
Province of Quebec. Applicant should
have some municipal experience or ex-
perience in waterworks and have a
working knowledge of French. Duties
include survey in the field and the
writing of analytical reports. Age not
over 30 years. Apply to File No. 1'604-V.

CIVIL ENGINEER, recent graduate with
some construction experience required
for municipal duties in Ontario. Apply
to File No. 1607-V.

CIVIL ENGINEER with experience in de-
sign and construction of heavy rein-
forced concrete structures for hydro-
electric development in Eastern Canada.
Prefer three years' experience. Apply to
File No. 1630-V.

CIVIL ENGINEER, experienced, well
qualified, required immediately, for
town in the Maritimes, to survey and
superintend the installation of a water
supply system. Reply in writing giving
full particulars as to experience, quali-
fications, references and salary expected
to File No. 1632-V.

CIVIL ENGINEERS wanted with exper-
ience in design and construction of
municipal works. Salary $235.00 per
month and up. based on experience and
qualifications. Apply to File No. 1641-V.

CIVIL ENGINEER required by large firm
in Ontario, with about 10 years struc-
tural experience. Applicant must be
experienced and able to assume respon-
sibility. Apply to File No. 1644-V.

CIVIL ENGINEER with some experience
on structural design, preferably on
transmission towers and switching yards.
Duties include engineering calculations,
design and investigations of structures
and surveys. File No. 13466. Apply to
File No. 1651-V.

YOUNG CIVIL ENGINEER required by
conveying industry in Montreal. Appli-
cant should have some experience in
desi.gn and detail work on structural
steel. Good opportunity for advance-
ment offered. Apply to File No. 1663-V.

ELECTRICAL
ELECTRICAL ENGINEER required. Good
opportunity for one who has had two or
more years experience on sales and
contract work in an electrical manu-
facturing company. This position offers
excellent opportunity for advancement
with a growing concern. Apply to File
No. 1558-V.

ELECTRICAL ENGINEER required in
Montreal. Applicant should have some
experience in radio work and draught-
ing. Apply to File No. 1595-V.

ELECTRICAL ENGINEERING GRAD-
UATES to be trained as field engineers
in applied illumination by a firm locat-
ed in Ontario. Excellent opportunity
offered for mature-minded graduates
who are seeking a lifetime career.

Technical

Representative

Required

in Montreal by

CANADIAN BRANCH
OF BRITISH TEXTILE

firm, manufacturing tex-

tile and cable machinery.

Applicant must have ex-

ecutive ability as position

offers exceptional oppor-

tunity. Apply to File No.

1706-V.

Several openings for young men as
trainees or more mature former grad-
uates who would be accorded an oppor-
tunity commensurate with their exper-
ience. Apply to File No. 1601-V.

ELECTRICAL ENGINEER required by
paper company in Province of Quebec.
Applicant should have some experience
in heavv electrical equipment. Salary
range $300.00 to $350.00. Apply to File
No. 1605-V.

JUNIOR ELECTRICAL ENGINEER to act
as design engineer and to do general
electrical engineer duties, required by
large organization In Montreal. ApplV
to File No. 1612-V.

ELECTRICAL ENGINEER required in
Province of Quebec with a minimum of
4 or 5 years experience in supervising
an electricians crew in an industrial
plant. Applicant must have a proven
record of success in industrial electrical
maintenance. Salary open. Preference
will be given to a man with pulp and
paper experience. Apply to File No.
16i5-V.

ELECTRICAL ENGINEER required in On-
tario with some experience in distribu-
tion system planning and construction.
Applicant must have personality and
ability. Excellent opportunity offered.
Apply to File No. 1625-V.

ELECTRICAL ENGINEER, weU qualified
graduate for position of assistant chief
engineer of hydro-electric construction
department with foreign branch of
Canadian company. To be responsible
for equipment layout, control circuit
designs, specifications and procurement
of all electrical features of power
houses, pumping stations, switching sta-
tions and auxiliaries. A similar back-
ground and field experience would be
desirable. Prefer familiarity with fac-
tory tests, N.E.M.A., and A.S.A. and
A.C.I.E.E. standards. Apply to File No.
1630-V.

ELECTRICAL ENGINEERS with e3q)er-
ience to assist the engineer of voltage-
rated equipment. Duties include equip-
ment layout, design, specification writ-
ing, procurement involving circuit
breakers, disconnect switches, motors
and related equipment, conduit and
cables. Location overseas. Prefer exper-
ience with public utilities or electrical
manufacturers. Apply to File No. 1630-V.

ELECTRICAL ENGINEERS with several
years' experience for testing and field
inspection of all types of electrical
equipment. Should be familiar with
N.E.M.A.. A.I.E.E. and A.SJ^. stand-
ards. Single men preferred. Location
overseas. Good living conditions, hous-
ing supplied. Apply to File No. 1630-V.
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.ECTRICAL ENGINEER with industrial
axperience, preferably with an electrical
Tianufacturin? firm, for inspection work
n Toronto. IDuties include engineering
calculations, inspection of equipment
.iuring purchasing, and supervision of
tests. Apply to File No. 1630-V.

.ECTRICAL ENGINEER with several
sears' experience, preferably with pub-
lic utility or electrical manufacturing
firm required by a large, well estab-
lished company. Duties would include
solution of engineering problems con-
nected with design, testing, analysis or
specifications: to assist in the develop-
jment of new methods, designs and pro-
icedures: analysis of fie'd investigations
land tests; report writing, and other
engineering work. Prefer at least five
'years' experience. Location: Southern
Ontario. Apply to File No. 1630-V.

RADUATE IN ELECTRICAL or radio
engineering from a recognized univer-
iSity with a number of years experience
I
with airborne radio and radar equip-
ment. Previous experience with R.C.A.F.
'airborne equipment desirable. Apply to
Fi'e No. 1642-V.

RADUATE IN ELECTRICAL or radio
engineering required in Ottawa, with
a number of years experience in radio
and radar, or allied fields. Ability to
write good technical English essential.
Previous experience in the writing of
technical manuals and reports is desir-
able. Apply to File No. 1642-V.

:.ECTRICAL ENGINEER for position as
re' ay engineer with foreign branch of
Canadian company. Prefer several
years' experience with an operating
company. Appointment would be
initially for three years. File No. 13510.
Apply to File No. 1651-V.

OUNG ELECTRICAL ENGINEER re-
quired in Montreal for inside sales work
on t'^ansformers. Apply to File No.
1654-V.

OUR ELECTRICAL ENGINEERS, recent
graduates with some experience in
power required by large firm in Mont-
real. Apply to File No. 1658-V.
LECTRICAL ENGINEER required by
company in Montreal, with a minimum
ot 2 years experience in design and
layout work. Applicant should also have
some knowledge of construction. Duties
include design and repair of work in
the field and office. Salary range
$350.00. Apply to File No. 1664-V.

MECHANICAL
lECHANICAL DESIGN ENGINEER re-
quired by large organization in Mont-
real. Applicant should have 10-15 years
experience. Apply to File No. 1593-V.

SCIENTIFIC OFFICERS

WANTED
OTTAWA - ONTARIO

Applicants should be Canadian
citizens who are graduates in

science, preferably with post
graduate training. Research or
general experience in some par-
ticular scientific field is desirable
in certain positions. War service
will be considered an additional
qualification in some positions
and a requirement in others.

DUTIES: The main duties will

pertain to the co-ordination, con-
trol and dissemination of scien-

tific information in most of the
major fields of science and tech-
nology.

SALARY: $2,700 - $3,800, de-
pending upon qualifications and
experience.

APPLY TO: Box 1274, Station B.,

Ottawa, Ontario.

MECHANICAL ENGINEER required by
large firm in Montreal to act as rail-
road car engineer. Applicant should
have 2 or 3 years (or more) of exper-
ience in the design of tank cars, as
defined by the Association of American
Railroads. Familiarity with the require-
ments of the A.A.R., the I.C.C, the
Bureau of explosives and the Board of
Transport Commissioners is essential.
Salary open. Apply to File No. 1600-V.

MECHANICAL ENGINEER required by
large firm in Montreal. Applicants
should have experience in the pulp and
paper industry, particularly in the de-
sign and/or operation of paper making
machinery. One or two years experience
desired. Salaries open. Apply to File
No. 1600-V.

MECHANICAL ENGINEERS with design
experience and ingenuity required for
an aggressive Canadian firm manufac-
turing electronic and mechanical con-
trols and instruments. Pro.iect engineers
and junior engineers required. Salaries
open. Apply to File No. 1609-V.

MECHANICAL ENGINEER required im-
mediately for sales department. Large
company requires the immediate ser-
vices of mechanical engineer, for its

sales department, preferably bilingual.
This is a permanent salaried position,
with well established company. State
age. education and outline all exper-
ience. All replies treated in confidence.
Apply to File No. 1620-V.

MECHANICAL ENGINEERS required by
large manufacturing firm located one
hundred miles from Montreal. Excellent
opportunities for experience and pro-
motion in time study standards depart-
ment eventually leading to shop man-
agement. Apply to File No. 1621-V.

MECHANICAL ENGINEER for inspection
of hydraulic turbines and associated
plant equipment. Prefer at least five
years shop experience. Location South-
ern Ontario. Apply to File No. 1630-V.

MECHANICAL ENGINEER with consider-
able experience for design and layout
of large air-conditioning systems. Duties
include supervision of engineers and
draughtsmen, solution of engineering
problems, development of new designs
and methods, analysis of field investi-
gations: investigations, designing and
report writing. Apply to File No. 1630-V.

MECHANICAL ENGINEER required to
introduce French equipment in Canada:
various machine tools and instruments.
Applicant should be English speaking
with a working knowledge of French.
Excellent opportunity offered. Products
manufactured to Canadian and Ameri-
can standards. Apply to File No. 1631-V.

MECHANICAL, heating and ventilating
engineer required by internationally
knovra manufacturer of heating equip-
ment to take over Eastern Ontario ter-
ritory, out of Ottawa. The same terri-
tory for other prominent manufacturers'
lines is open to the right man. Apply
to File No. 1646-V.

MECHANICAL ENGINEER required in
Province of Quebec with some plant
experience. Duties include design and
plant layout work. Apply to File No.
1648-V.

MECHANICAL ENGINEER required in
Ontario. Applicant should be young and
aggressive with B.Sc. Canadian univer-
sity for position as service manager.
Must be capable of dealing with public
and of instructing men in overhaul and
maintenance of diesel equipment. Apply
by letter only, stating age, height,
weight, marital status, military service,
university, religion, business experience
and enclose photograph. Apply to File
No. 1652-V.

MECHANICAL ENGINEER with knowl-
edge of industrial steam power plant
design, heating system design and appli-
cation of steam, air and hydraulics as
applied to processes, required by large
established company. 5 years or more
experience desirable, location Montreal.
Salary open. Apply to File No. 1655-V.

MECHANICAL ENGINEER, required by
new Electric Smelting Metallurgical
p'ant at Sorel. Quebec. Applicant should
have considerable experience in design,
construction and operation of heavy in-
dustrial plants, preferably steel. Apply
to File No. 1668-V.

MISCELLANEOUS
ENGINEER required by a firm of con-

sulting engineers in Montreal with ex-
perience in mechanical equipment for
building, for work on heating and
plumbing. Apply to File No. 1549-V.

ASSISTANT PRODUCTION SUPERIN-
TENDENT, press operations required
in Ontario. Applicant should be familiar
with die equipment and be able to
assume responsibility of a production
shift consisting of two foremen and
approximately eighty men. He must
have a thorough knowledge of stand-
ards, production control, cost control,
labour relations, etc. Apply to File No.
1559-V.

ASSISTANT PRODUCTION SUPERIN-
TENDENT, finishing operations, required
by firm with the following finishing
operations on various types of steel:
polishing, chromium, and buffing and
be in a position to assume responsibility
of a production shift consisting of four
foremen and approximately one hundred
men. He therefore must have a thor-
ough knowledge of standards, produc-
tion control, cost control, labour rela-
tions, etc. Apply to File No. 1559-V.

PETROLEUM ENGINEER required by
large firm in Montreal. Applicant should
be graduated in mechanical, or petrol-
eum engineering and should be familiar
with the design and use of well head
equipment especially Xmas trees and
well head pumping equipment. Salary
open. Apply to File No. 1600-V.

DEVELOPMENT ENGINEER by nuclear
engineering branch to do experimental
and development work in the field of
mechanical engineering related to the
design of atomic energy reactors and
associated equipment. Applicants should
have an engineering degree with high
academic standing and five or more
years engineering development exper-
ience. Apply to File No. 1'602-V.

PLANT ENGINEER, with about 2 or 3
years experience required by an indus-
trial firm manufacturing roofing ma-
terials, etc., in Montreal. Two produc-
tion engineers also required with
experience in time studies, job evalu-
tion. Salaries open. Apply to File No.
1610-V.

EQUIPMENT ENGINEER to supervise
small draughting office and take respon-
sibility for communication equipment
layouts and drawings. Preferably grad-
uate with five to ten years experience
in wire communication equipment lay-
outs and drawings. Apply to File No.
1614-V.

JUNIOR ENGINEER PHYSICIST required
for varied and interesting research and
design program, recent graduate, pre-
ferably with excellent academic stand-
ing. Location Montreal. Apply to File
No. 1614-V.

PUMPS ENGINEER with established con-
tacts, under 35 years, required as assist-
ant to factory representative by leading
British manufacturers of centrifugal and
process pumps to prepare tenders, visit
clients, Toronto area. Apply to File No.
1618-V,

FACTORY REPRESENTATIVE, exper-
ienced, under 45 years, required by lead-
ing British manufacturers of centrifugal
and process pumps to develop and
supervise sales in Canada. Apply to File
No. 1618-V.

STRUCTURAL STEEL DETAILER requir-
ed for a Maritime steel fabrication com-
pany with at least 5 years experience.
State full particulars in first letter and
when available. Salary open. Apply to
File No. 1619-V.

GRADUATE ENGINEER OR ARCHITECT
required by Montreal publishing house,
with 5 to 10 years practical experience
in building field for position as editor
of monthly national building paper.
Writing experience essential. Top flight
opportunity for right man. Write giving
details of background, experience and
salary required to File No. 1623-V.

HYDRAULICS ENGINEER (civil or me-
chanical) with post-graduate study or
experience for water utilization studies
with foreign branch of Canadian com-
pany. Practical or teaching experience
of interest. Apply to File No. 1630-V.

ENGINEER required in Ontario with
about 5 years experience as estimator
in general contractors office and with a
knowledge of general office routine.
Apply to File No. 1634-V.
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SMALL WELL ESTABLISHED ELECTRI-
CAL MAINTENANCE BUSINESS in
Montreal for sale at moderate price.
Excellent opportunities for expansion
under progressive management. Thor-
ough inveftisation invited. Apply to
File No. 1635-V.

JUNIOR MECHANICAL OR ELECTRICAL
ENGINEER, preferably mechanical, for
engineering department of manufacturer
in Montreal of temperature controls, as
applied to heating and ventilating sys-
tems. Apply to File No. 1636-V.

SALES MANAGER required by firm
located in Montreal. Applicant should
have sales experience and a thorough
knowledge of the operation of steel
plants. Apply to File No. 1637-V.

ELECTRICAL AND CIVIL ENGINEERS
with about 1 year experience, required
by large organization in Montreal. Apply
to File No. 1639-V.

MECHANICAL OR CIVIL ENGINEER re-
quired for the position of plant engi-
neer for Montreal. Age 25 to 30 years,
English speaking Canadian. Position
offers .better than average opportunity
for applicant who is more interested in
mana.gement than the practice of engi-
neering. First few years applicant
would be plant engineer with full re-
sponsibility of maintenance, product de-
sign, tooling, etc. Apply to File No.
IMO-V.

PUMP DESIGNER wanted by large pump
manufacturing firm in Montreal district.
Excellent opportunity with wide scope
for someone with initiative. Apply to
File No. 1643-V.

FIRM. PRESENTLY LOCATED IN GER-
MANY, founded in 1908 and specializing
in the design and manufacture of water
treatment plants for boilers as well as
for industrial purposes, wishes to con-
tact firm or individual in Canada in-
terested in forming a company here to
use their designs for the benefit of
Canadian industr.v. Willing to train an
engineer, expenses paid in Germany.
Apply to File No. 1645-V.

RATE SPECIALIST for foreign branch of
Canadian company. Prefer man exper-
ienced in rate setting and retired from
a hydro public utility. Duties during 2
or 3 years appointment, would be to
serve as a consultant during organiza-
tion of a rate department. File No.
13513. Apply to File No. 1651-V.

SCIENTIST WANTED in Ottawa, with
engineering degree or science, prefer-
ably with post-graduate training in
aeronautical engineering. A wide knowl-
edge and at least 5 years experience in
aeronautics is essential. The applicant
must have served in the R.C.A.F., pre-
ferably in a position of responsibility in
aeronautical engineering in armament
work. Experience in research and
development work will be considered an
additional qualification. Must have
ability to work well with others. Can-
adian citizen. Apply to File No. 1656-V.

SALES ENGINEER, for a permanent posi-
tion in Toronto office. Preferably one
who has had some experience in fan
application work such as heating and
ventilating, mechanical draughting, etc.
Salary open. Apply to File No. 1657-V.

FULLY QUALIFIED structural design en-
gineer required bv firm located in Tor-
onto. Apply to File No. ie59-V.

HYDRAULIC AND STRUCTURAL DE-
SIGN ENGINEERS required in Ottawa.
Work assignments may have to do with
the development of major waterworks.
Salary up to $7,500.00 depending on
qualifications. For further details, write
to The Civil Service Commission,
Ottawa, and request information circu-
lar, 50-616. Apply to File No. 1660-V.

ENGINEER REQUIRED in Montreal full
experience in the design and construc-
tion of filter plants and water reser-
voirs. Apply to File No. 1661-V.

MECHANICAL AND CHEMICAL ENGI-
NEER required in paper mill located in
Newfoundland. Experience is not ab-
solutely essential, but one or two years
in industry, not necessarily the paper
industry, would be preferred. The ap-
plicants must be single and s-tarting
salary would he $300.00 to $325.00 a
month depending on qualifications.
Apply to File No. 1667-V.

ENGINEERS REQUIRED by chemical firm
in Ontario: mechanicals with one to
three years experience in the chemical
or petroleum plant design and civil or

42

mechanical engineer w^ith 2 or 3 years
experience in general p'ant construc-
tion. Apply to File No. 16B9-V.

GRADUATE ENGINEER required in On-
tario, with experience in design, con-
struction, service and application of
internal combustion engines, particu-
larlv diesel engines. Apply to File No.
1670-V.

PURCHASING AGENT required by inter-
nationally known manufacturer of pow-
er equipment, presently establishing a
ne'W factory near Montreal. Applicant
must be capable of organizing own pur-
chasing department to handle the pur-
chasing of factory equipment, raw ma-
terials and prefabricated parts for the
production of large and small electric
power equipment, and must be familiar
with Canadian market. Attractive salary
offered with security and opportunity.
Apply to File No. 1671-V.

ASSISTANT FACTORY MANAGER re-
quired by internationally known manu-
facturer of power equipment, presently
establishing a new factory near Mont-
real. Applicant must have good tech-
nical background and extensive exper-
ience (including several years manage-
ment) in the mechanical or preferably
the e'ectrical engineering field, and be
fami'.iar with labour relations, employee
training, cost estimating and account-
ing, factory organization and mainten-
ance, modern production methods and
equipment and be preferably bilingual.
Please include photograph. Apply to
FUe No. 1671-V.

Situations Wanted
PROFESSIONAL GRADUATE ENGINEER,

M.E.I.C., will work part time on pro-
duction difficulties, organize production
systems; improve product design; advise
on heat treatment, materials; factory
lay-outs; design of hydraulical and ven-
tilation systems; finishing problems for
furniture industry. Apply to File No.
140-W.

CHEMICAL ENGINEER, B.Sc. 1942, M.E.
I.e. Equal knowledge of English and
German, fuel technologist (petroleum
and gas) 9 years experience in research
and process development work, includ-

, ing design and operation of pilot plants;
in charge of most work. Desire position
with research organization, or process
engineer with oil company or gas manu-
facturing company. Available in one
rtionth notice. Apply to File No. 1314-W.

CIVIL ENGINEER. M.E.I.C, P.Eng., of
executive calibre, is interested in be-
coming associated with progressive com-
p a n y , manuacturers of mechanical
equipment or fabricators of metal pro-
ducts, in technical sales, production or
engineering capacity. Background of
over thirteen years experience includes
seven years in designing, detailing, esti-
mating and sales of metal building pro-
ducts plus business and general engi-
neering. For complete details apply to
File No. 1840-W.

YOUNG REGISTERED CIVIL ENGINEER
with ten .years army, administrative and
municipal experience desires spare time
employment to help him gain additional
technical experience. Available Lower
B.C. Mainland approximately 20 hours
per week, including limited time during
weekda.vs. Draughting and surveying
assistance can be arranged. Apply to
File No. 2377-W.

MECHANICAL ENGINEER. Jr.E.I.C. (Mc-
Gill 1947). Age 25, married and family
of two. Experience consists of four
years of summer work as instrument-
man on highway construction; several
months as sales engineer in pumps and
allied electrical equipment; one year in-
cluding specialized training in fire in-
spection work for United States fire

insurance company. For the past two
years have been a fuU partner in a road
building outfit in Western Canada. De-
sires permanent position where respon-
sibility, organization and sales ability
are important qualifications'. Starting
salary and location are secondary fac-
tors. Available immediately. Apply to
File No. 2858-W.

ELECTRICAL ENGINEER, M.E.I.C, P.Eng.
Age 31, married. Electrical Engineering,
Toronto; business administration. West-
ern. Profit minded and capable. Ten
productive years experience in electri-
cal industry; broad background in

manufacturing, sales and market re-
search, on both industrial and consum-
er durables. Apiply to File No. 2946-W.

MECHANICAL ENGINEER, M.E.I.C.,
Queens 1936. age 38, married. Currently
engaged in research work, 2 years, de-
sire to return to industrial or commer-
cial field. Have had the following ex-
perience since graduation: about 10
years diversified work in plant engi-
neering embracing — dust control, 2V2
years, application of control to metal-
lurgical processes (primary metal pro-
ducers), 3 years, industrial ventilation
and air-conditioning, 1 year, general
plant maintenance, 3V2 years; about 2
years steel forging experience in small
plant covering purchase, installation,
and operation of equipment. Would be
available at one month's notice to pres-
ent employer. Apply to File No. 2966-W.

GRADUATE DRAUGHTSMAN, designer,
Jr.E.I.C. B.Eng. Desires a position In

the structural design field, preferably
reinforced concrete and design. Age 24,
McGill (Civil) graduate 1948. Two years
experience in structural steel and re-
inforced concrete detailing and design.
Prefer employment in Montreal area,
will consider good position elsewhere.
Presentlv employed. Available on short
notice. Apply to File No. 3026-W.

MECHANICAL ENGINEER, B.Sc. 1941,
single, veteran of R.C.A.F. Experience
in laboratory work, aircraft mainten-
ance, design of heavy machinery with
emphasis on welding and applied stress
analysis. Willing to work outside Can-
ada. Apply to File No. 3058-W.

MECHANICAL ENGINEER, 1947, Jr.E.I.C..

age 26, two years of experience in main-
tenance and one and one-half years of
experience in design and installation in

industrial plants. Desires quality control
or industrial engineering work in Mont-
real. Apply to File No. 3208-W.

ELECTRICAL ENGINEER, M.E.I.C. PJIng.
Six years experience in design, manu-
facturing, sales and application engi-
neering, including electronic test equip-
ment design, manufacture of public
address equipment, preparation of sales
information and technical writing, appli-
cation of motors, controls, transformers
switchgear, etc. Desires permanent por-
tion in power field, in design, opera::r.r
or application engineering, not sales
Aims to advance into management or
advisory engineering. Location prefer-
red. Southern Ontario or British Colum-
bia. Apply to File No. 3326 W.

MECHANICAL ENGINEER, S.E.I.C, grad-
uate N.S.T.C 1950. Veteran, married,
age 24. One summer's experience in
petroleum industry. Available imme-
diately. Willing to work anywhere.
Apply to File No. 3358-W.

MECHANICAL ENGINEER. Toronto 1946.
Jr.E.I.C. A.S.M.E., A.S.H., P.Eng. Age
28 years, married. Desire a position in
production engineering where initiative
is required to overcome production dif-
ficulties and cut down production costs.
Presently employed as engineer in
charge of production and development
but wish to change for better position
where all out effort is appreciated.
Past experience includes 4',2 years of
2 cycle gasoline engine design and sub-
sequent supervision of production tool-
ing, gauging routing, etc. Familiar with
production processes involving ferrous
and non-ferrous alloys, and production
machines. Would prefer location in On-
tario. Apply to File No. 3361-W.

ADMINISTRATIVE SUPERVISOR, B.A.Sc.
in metallurgy (hon.) M.E.I.C. Presently
employed in chemical production. Ten
years experience in production and fab-
rication of chemical and metallurgical
products. Seeks position as managerial
assistant in a smaller center. Apply to
File No. 3362-W.

MECHANICAL ENGINEER, S.E.I.C. 1950,
Nova Scotia Technical College. Age 27,

single, in good • health. R.CN.V.R.
veteran. Experience: Six months office
clerk. 18 months machinist apprentice,
also three smummers in large steel
plant. Will work anywhere in Canada or
U.S.A. Available immediately. Apply to
File No. 3363-W.

MECHANICAL ENGINEER, M.E.I.C now
fully employed in Montreal, desires part
time work at home, evenings and week-
ends. Ten years varied experience at
draughting, designing and estimating of
plate and machine work. Apply to File
No. 3367-W.

PRESTRESSED CONCRETE SPECLVLIST,
B.Sc. A.M.I.C.E., M.Soc, CE. (France),
British ex R.E.M.E. Captain, bilingual.
Experience Britain, France, Switzerland,
Spain, Egypt. Arriving Canada New
Year, invites offers now. Apply to File
No. 3368-W.

January, 1951 THE ENGINEERING 'JOURNAL



( V~IL, ENGINEER. M.E.I.C. 17 years ex-
leiience in the design of industrial
luildings, oil refinery plants, reinforce
oncrete: bridges, jetties, heavy founda-
ions, shell roofs and domes, etc., de-
ires part time work. Apply to File No.
;369-W.

OCESS ENGINEER, M.E.I.C. chemical
ind metallurgical. Extensive experience
n metal-working industry in both pro-
iuction and development. Desires senior
position in technical or administrative
;ie!d. Apply to File No. 3374-W.

.ECTRICAL AND MECHANICAL EN-
GINEER. B.Sc, M.I. Mech E., M.I.E.E.,
\.M.I.C.E.. seeks employment in Canada
as from May next. Aged 47, married,
three children. Experience include oil-
field electrification, consulting engineer-
ing, govt, inspection, operation and
management of hydro-electric undertak-
ings, valuation. Recently in India visit-
ing all hydro-electric schemes on beha'f
of major oil company. Present annual
salary equivalent to $9,000.20 basic $12.-
OOO.OO with allowances. Available near
Halifax early May. Apply to File No.
3378-W.

ETALLURGICAL ENGINEER, M.E.I.C,
P.Eng. (Ontario). Age 35, married,
located in Toronto, desires sales post
leading to administrative position in
metallurgical or allied field. Ten years
experience in industry includes tech-
nical control, process and methods ap-
plication in light manufacturing, pro-
duction supervision and administration.
Currently employed in consulting capac-
ity contacting industry throughout On-
tario. Available after reasonable notice
to present employer. Apply to File No.
3381-W.

IVIL ENGINEER (B.E.N.Z.) 32, married,
ex-service pilot. Experience in railroad,
hydro-electric, highway, and airdrome
construction, water supply, sewage dis-
posal work. Also some experience in
structural design and mechanical work-
shops. Seeks employment with consult-
ing or structural engineers construction
company, or Federal or Provincial or-
ganization. Presently in charge of air-
port project, available in mid-January.
West Coast location preferred, but go
anywhere. 2V? years experience of Can-
adian conditions. Expect to obtain

Canadian registration at early date.
Apply to File No. 3382-W.

CIVIL ENGINEER (Toronto 1949) P.Eng.
Age 30. Married. R.C.A.F. veteran. Ex-
perience in hydraulic, hydrologic and
hydroelectric fields including soil and
foundation exploration, power and econ-
omic studies, flood control, and specifi-
cation writing. Desires position in
similar field. One month notice required
to present employer. Apply to File No.
3383-W.

CIVIL ENGINEER. S.E.I.C, B.A.Sc, Tor-
onto University, 1949, married, age 25.
at present employed in London, Ontario.
Desire permanent employment with
opportunity for advancement. Exper-
ience in surveying, light construction
work, draughting and general engineer-
ing duties. Willing to work anywhere
in Canada but continuous travelling not
desirable. Apply to File No. 3384-W.

METALLURGCAL ENGINEER. S.E.I.C.
Graduate of 1950, McGill. Age 26,
veteran, single. One year of practical
experience in steelmaking with electric
furnaces. Desire position leading to
responsibility. Quite willing to work
outside of country if so desired. Availr
able on short notice. Apply to File No.
3385-W.

CI\aL ENGINEER, P.Eng. of Ontario,
U.N.B. 1949. Age 30, married, with car.
desires a position with an engineering
and general contracting firm in south-
ern Ontario. Have had 4 years exper-
ience in construction work as labourer,
timekeeper, foreman, field engineer,
estimator, and owner's representative.
Presently situated in southern Ontario.
Availab'e on reasonable notice to pres-
ent employer. Apply to File No. 33&6-W.

GRADUATE ENGINEER, M.E.I.C. Married.
Approximately 14 years industrial plant
and construction experience including
positions as resident construction engi-
neer and plant engineer. At present
employed and would consider changing
only if offered a similar or better posi-
tion with suitab'e opportunity for ad-
vancement. Apply to File No. 3387-W.

SENIOR PRODUCTION ENGINEER, M.E.
I.e.. of internationally famous engineer-
ing concern would like to assist small or
medium size engineering firm in Mont-
real area in quickly clearing up design.

production, or estimating difficulties
Available Saturdays or evenings. Tem-
porary assignments considered. 10 years
wide experience, fully qualified. Apply
to File No. 3392-W.

MECHANICAL ENGINEER. S.E.I.C. Grad-
uated with honours from U.B.C. in May,
1950. Age 24, single and in good health.
At present employed in non technical
work in Ontario receiving supervisory
training. Would like design develop-
ment on research work anywhere in
Canada. Avai'able on short notice.
Apply to File No. 3395-W.

ELECTRICAL ENGINEER, honours de-
gree. A.M.I.E.E., M.A.I.E.E. 10 years ex-
perience world famous electrical manu-
facturing company wishes permanent
position anywhere in Canada. Very
adaptable having broad range of in-
terests. At present in Great Britain.
Available early 1951. Apply to File No.
3396-W.

ELECTRICAL ENGINEER, S.E.I.C. Grad-
uated University of Alberta, 1950. Veter-
an, age 29; married, no children, desires
permanent position anywhere in Can-
ada. Have Naval electrical experience
and training (E.A. 3rd Class) also exper-
ienced in electrical servicing. Have good
technical background and excellent per-
sonality records. Available immediately.
Apply to File No. 3403-W,

CIVIL ENGINEER, Jr.E.I.C. 31 years,
B.A.Sc. Toronto, 43. 7 years experience
in industrial and housing construction
both in field engineering and job super-
vision. Desire position in Southern On-
tario in construction or related industry.
Apply to File No. 34C4-W.

GRADUATE CIVIL ENGNEER, M.E.I.C.
P.Eng. (Ont.) Age 38, married, family 2.

Experience includes 10 years mining and
6 years pulp and paper covering—con-
struction, plant engineering and design.
Presently employed as assistant resident
engineer. Ontario or Quebec province
preferred. Available on reasonable
notice. Apply to File No. 3409-W.

CIVIL ENGINEER. M.E.I.C, P.Eng., age
25, five years experience in highway and
bridge construction. Presently employ-
ed but desires position with more varied
experience. Am interested in any type
of engineering and will work anywhere.
Available in three weeks. Apply to File
No. 3411-W.

Attetitioiif Members

Please telephone in advance and make ari

appointment if you propose using the Institute's

Employment Department.

This will result in a better service to everyone

concerned.

TELEPHONE PLATEAU 5078

Except in special cases all interviews will be

arranged between the hours of 9 and 12.
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Additions to the Institute Library

Reviews — Book Notes — Abstracts

BOOK REVIEW
CONTEMPORARY STRUCTURE IN
ARCHITECTURE:

Leonard Michaels. New York, Reinhold,

1950. UO pp., illus., $10.00. Reviewed by

J. Morrow Oxley, M.E.I.C, F.R.A.I.C.

This book is a plea aid a stimulant to

both architect and engineer for a closer co-

ordination, in the conception of a building

or project to fulfill a given need, and co-

operation in its execution.

To quote in part from the "Foreword"

by Eric Mendelsohn, "Recent develop-

ments in the knowledge of steel and rein-

forced concrete have confirmed the visions

of the structural and architectural pioneers

of contemporary building. Both POST and
BEAM (the ancient static principal) and
BUTTRESS and VAULT (the medieval

dynamic principal) are being superseded

by the elastic principal of continuity of

our time . . . This is the structural mean-
ing of "organic" architecture.

To take his rightful place in this creative

art, the Engineer, beyond his scientific

computations, must be as sensitive to form

as the Architect to structure — the only

way for structure and form to challenge

each other."

The development of the author's theme

in Section I — CONTEMPORARY
STRUCTURE — starts with the one

dimensional elements of the post and
beam (the skeleton frame), and leads

through the two dimensional structural

slab (horizontal or vertical) to the three

dimensional shell (space-frame or dome).

The invention of a durable material

strong in tension was the first step in free-

ing the builder from the limitations im-

po.sed by lack of continuity. Steel, de-

veloped as an economically practical ma-
terial near the end of the last century, for

use in structural shapes and as reinforce-

ment for concrete, enabled that step to be

taken. Simpler, more direct methods of

stress analysis, applicable to steel, con-

crete, timljer or aluminum, and the use of

welding for steel, and split ring con-

nectors and glueing for timber, have all

increased the scope of design for conti-

nuity, until it is accepted as a matter of

course for any important structure to-day.

The first sixty-nine pages deal chiefly

with single storey structures composed of

linear elements (beam and column, rigid

frame, vierendei-l truss, cantilever, archj

but include a few examples of multistorey
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frames, space frames and rotational struc-

tures.

Each of the principal structural mate-
rials — steel, concrete, and timber, is

illustrated by numerous examples in a

variety of forms, and is followed by a dis-

cussion of applicability and, in some cases,

of economic factors.

All of the standard types are shown as

well as some of rather special design such
as that applied on an all welded frame for

a factory at Waltham Cross, England.

THE HORIZONTAL INFILLING —
floor and roof slabs, is discussed and illus-

trated in nine pages dealing with one-way
and two-way .systems of poured in place,

pre-cast and combination methods of

using reinforced concrete, and of diagonal
grids of light steel sections.

Section I — Part 2 — BEYOND THE
SKELETON FRAME to quote "the
realization of continuity and mutual sup-

port in framing members lends itself to an
ultimate fusion in which the frame is

transformed into an elastic diaphram or

slab . . . This development is of the great-

est significance in the spanning of space . . .

Examples of arches, flat slabs, and slab-

bands are shown followed by FOLDED
SLABS and the STRUCTURAL SHELL.

Section II — STRUCTURE IN AR-
CHITECTURAL DESIGN — opens with
the statement that "The divorce of en-

gineer and architect in the nineteenth cen-

tury displaced structure from its tradi-

tional place in architectural evolution, and
it is only in recent years that pioneer work
has shown the way in which contemporary
structural development can form the basis

of a new and vigorous architecture."

This theme is discussed under the head-
ings of Plan, Section, Massing, Structural

Form and Expression, and many ex-

amples of its application are illustrated.

The APPENDIX in twenty-seven pages
describes Contemporary Structural Ma-
terials in a brief survey of Steel, Rein-
forced Concrete, Timber and .Aluminum
Alloys. It covers, for each material, an
historical note, structural characteristics,

jointing and assembly, development in

application, and trends for the future.

As the author says, the architect to-day,

being remote from the manufacture of the

materials from which his buildings are

made, must come to tei'ms with the situa-

tion by a close understanding of that

factor which governs the realization of

structural creation — the nature of avail-

able materials.

Throughout the book the illastration

by photograph and explanatory diagram
is comprehensive, giving examoles of prac-
tically all types of modem building struc-

ture, and a few that are yet only ideas but
nevertheless tend to stimulate thought.

This volume will be valuable to all en-
g'neers who are concerned with structural
design for buildings, and to all students
who look forward to an intelligent interest

in the subject.

SELECTED ADDITIONS TO
THE LIBRARY

TECHNICAL BOOKS, ETC.
Architects' and Builders Size Book:
H. M. Tansley. London, Xewnes, 1950.
206 pp., illus. 17/6.

Australia, 1950:

Melbourne, United Press, 1950. 800 pp.,
illus., SS.25.

Basic Electrical Measurements:
M. B. Stout. New York, Prentice-Hall,

1950. 50Jf pp., illus., $7.75.

Chemical Thermodynamics:
/. M. Klotz. New York, Prentice-HM,
1950. 369 pp., illus., S6.00.

De re Metallica:

Georgiu^ Agricola. New York, Dover,

1950. 638 pp., illus., SIO.OO.

Design of Electrical Apparatus: 3rd
ed.:

G. H. Kuhlmann. New York, Wiley,

1950. 512 pp., illus., $8.4-5.

Electric Circuit Theory:

H. Tropper. Toronto, Longmans, Green,

1943. 164 PP; ilhis., $3.00.

Electromagnetic Waves and Radiating
Systems

:

E. C. Jordan. New York, Prentice-Hall

1950. 710 pp., illus., $10.00.

Encyclopedia on Cathode-ray Oscillo-
scopes and Their Uses:

John F. Rider and Seymour D. Uslan.

New York, Rider, 1950. 982 pp., illus.,

$9.00.

Engineering Hydraulics:

Hunter Rouse. New York. Wiley, 1950.

1039 pp., illus.. $15.00.
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LIBRARY REGULATIONS
Hours

Moil., Tues., Wed., Fri. . 9 a.m. - 6 p.m.

Thursdays 9 a.m. - 8 p.m.

(For Montreal branch meetings)

Saturdaj-s 9 a.m. to 12 noon

Summer Hours

9 a.m. - 5 p.m. Closed all day Saturdays.

Bibliographies and Literary

Searches

Short subject bibliographies are compiled

on request.

Extensive searches will be made at a

charge of $3.00 per hour to members, and

$5.00 per hour to non-members.

Please give as much detail as possible when
requesting information of either type.

Borrowing and Purchasing

Books, periodicals, photostats, translation,

etc. may be borrowed for two weeks at a

time. A fine of 25c. per day will be
charged for each day borrowed items
are retained beyond this period.

A library deposit of $5.00 at par in Mont-
real is required before items may be

borrowed. Books, periodicals, etc. may be

ordered by members through the library.

All carrying charges are payable by the

individual concerned. Except in the case

of library deposits, please make no pay-
ments in advance.

Non-members may consult the library,

but may not borrow material.

Fundamentals of Acoustics:

L. E. Kinsler. New York, Wiley, 1950.

516 pp., illus., $6.00.

Illustrating for Tomorrow's Produc-
tion:

J. H. Farmer. Toronto, Macmillan, 1950.

203 pp., ilhis., $5.75.

Industrial and Safety Problems of
Nuclear Technology

:

M. H. Sharnos. New York, Harper, 1950.

368 pp., illus., U-00.

Interplanetary Flight:

A. C. Clarke. London, Temple Press,

1950. 164 PP; illus. 8/6.

Life of an American Workman

:

Walter P. Chrysler. New York, Dodd.
Mead, cl950. 219 pp., $3.00.

Low-temperature Properties of Fer-
rous Materials:

New York, Society of Automotive Engi-
neers, 1950. 97 pp., illus., $2.00 to SAE
members, $4.00 to non-members.

Neue Theorie des Stahlbetons: 3rd ed.

:

Rudolf Saliger. Vienna, Verlagsbuch-
handlung Franz Deuticke, 1950. 135 pp.,
illus., $2.80.

Pattern Making:

/. G. Horner. Toronto, Ambassador
Books, 1950. 390 pp., illus., $4.50.

Phenolic Resins — Their Chemistry
and Technology:

P. Robitschek and A. Lewin. London,
Iliffe, 1950. 261 pp., illus., $6.75.

Problems in Engineering Drawing:

J. M. Arnold. New York, Prentice-Hall,

1950. $4.35.

Problems in the Theory of Viscous
Compressible Fluids:

Lagerstrom. Pasadena, Durand reprint-

ing committee, 1950. $2.00.

Process Heat Transfer:

/;. Kern. Toronto, McGraw-Hill, 1950.

871 pp., illus., $9.50.

Keview.s of Petroleum Technology,
V. 9, 1947:

London, Institute of Petroleum,, 1950.

340 pp., 278 6d.
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Secretary's Handbook, 7th ed.:

Sarah Augusta Taintor and Kate M.
Monro. Toronto, Macmillan, 1960. 573
pp., $4.00.

Snow Melting:

T. N. Adlam. New York, Industrial

Press, 1950. 224 PP-, iUus., $4.50.

Television

:

Princeton, Radio Corporation of America,
V. 5: 1947-1948, 461 pp., illus., $2.50;
V. 6: 1949-1950, 422 pp., illus., $2.50.

Television Servicing:

W. H. Buchsbaum. New York, Prentice-

Hall, 1950. 340 pp., illus., $5.35.

Tool Engineering:

L. E. Doyle. New York, Prentice-Hall,

1950. 499 pp., illus., $6.35.

Transit Modernization and Street
Traffic Control:

John Bauer. Chicago, Public administra-

tion service, 1950. 271 pp., $5.00.

Transmission Lines and Filter Net-
works :

J. J. Karakash. Toronto, Macmillan,
1950. 413 pp., $6.00.

Ultra High Frequency Engineering:

T. L. Martin. New York, Prentice-Hall,

1950. 456 pp., ilhis., $8.00.

Walls and Wall Facings:

Denzil Nield. Londcm, Span, 1949. 276
pp., illus., 18s.

TECHNICAL BULLETINS,
PAMPHLETS, ETC.

Aluminum Company of Canada. Pub-
lications:

Use of aluminum bus conductor. Bus con-

ductors and fittings. Price list No. 5.

American Society for Engineering
Education. Publications:

Research is learning.

Association of Professional Engineers
of Saskatchewan. Membership Lists:

Membership list 1950.

Bituminous Coal Research, Inc.
Reprints:

Coal, by H. ./. Rose. (From Encyclopedia
of Chemical Technology, v. 4)-

British Society for Research in Agri-
cultural Engineering. Publications:

Crop drier engineering development ab-

stract 1. Reprints of tests No. 1-3, 5-27.

British Welding Research Association.
Recommendations

:

No. T. 23—Recommendations for the

metal arc welding of butt welds in steel

pipelines for power plants. No. T. 26—
Recommendations for the design and
fabrication of arc welded structured steel-

work, built-up girders and compression
members.

Canadian Chamber of Commerce.
Publications:

Policy declarations and resolutions of the

Canadian Chamber of Commerce.

Canadian Potteries Ltd. Publications:

Consolidated pocket book of roughing-in
dimensions.

Engineering Societies Library. Bibli-
ographies:

No. 6—Bibliography on non-metallic
bearings. No. 7—Bibliography on do-

mestic and industrial applications of solar

heating.

Institute of Metals. Reprints from the
Journal of the Institute of Metals:

No. 1253—Corrosion and related prob-

lems in sea-water cooling and pipe
systems in H.M. ships.

North East Coast Institution of En-
gineers and Shipbuilders. Papers:

A preliminary investigation of the dis-

crepancies between the calculated and
measured wavemaking of hull forms, by
John R. Shearer.

U.S. Department of the Interior. En-
gineering ^lonographs:

No. 5—Soap lake siphon, by Robert

Sailer.

...Structural Research Laboratory
Reports:

No. SP-26—An analysis of the stress dis-

tributions in and near stress gages em-
bedded in elastic solids.

...Hydraulic Laboratory Reports:

No. Hyd.-245—Hydraulic model studia

of the cedar bluff dam outlet works regu-

lating gate and stilling basin — Cedar

bluff unit — Missouri river basin project.

No. Hyd.-282~Fieli teste to study the]

pressure variation induced by ware action 1

on the Miter gate leaves of the buckeii

caisson drydock at Grand Coulee dam —

j

Columbia basin project.

...Materials Laboratories Reports;

A'o. C-517—Effect of iron concretionsX

selected from Bixby dam aggregate on the •

durability of concrete. No. c-524—Labo-\
ratory tests of the effect of hot uxiter an

''

air-entrainment agent requirements

concrete mixes.

U.S. Highway Research Board. Cur-
rent Road Problems:

No. 13-R—Use of air-entrained concrdtf
in pavements and bridges.

...Bulletins:

No. 24—Requirements for off-street aitto-l

mobile parking facilities in zoning or'

other local ordinances. No. 25—Con-
trolled access expressways in urban areat.
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BOOK NOTES
Prepared by the Librarj of

The Engineering Institute of Canada

S.T.M. PUBLICATIONS:
nierican Society for Testing Mate-
ials, 1916 Race Street, Philadelphia,
ennsylvania:

Bibliography and abstracts on electrical

[ contacts, sixth supplement to. 28 pp., 75c.

This supplement lists written material

a recent work done in various parts of

le world. Of particular note is some work
a the fundamental physics of contact
pplication.

Electron microstructure of steel. 50 pp.,
$1.35.

Among other features, this report in-

ludes 47 specially prepared figures con-
tituting electron micrographs of various
teel constituents. It is printed on special

aper to bring out the details of the micro-
raphs.

Standards on plastics. 624 PP-, $4-85.

This fifth edition presents in convenient
p-to-date form some 120 A.S.T.M. speci-

cations and test methods covering a wide
ange of plastics and related materials,

'he compilation includes 11 recommended
ractices. In addition there are definitions

f terms relating to plastics; descriptive

omenclature of objects made from plas-

ics; and code for designating form of ma-
erial. The methods of test cover the

Dllowing properties of plastics: strength,

ardness, thermal and optical properties,

nd permanence.

Symposium on turbine oils. 56 pp., $1.50.

This is a review of past progress and
uture problems in the field of turbine
abrication. Inhibited turbine oils are

iscussed, together with their selection and
ests to determine the remaining useful

ife of such oils when they have already
leen used.

miTISH STA>fDARDS:
British Standards Institution, 24-28
/^ictoria St., London, S.W.I.

B.S. 2Ifi; Part 2, 1950—Steel balls for
Brinell hardness testing, 2/-.

Specifies the hardness of balls used in

larrying out the tests, and having dia-

neters of 10, 5, 2 and 1 mm. Also gives

ipecifications concerning the two methods
)f testing, namely: the diamond pyramid
lardness test, and the reciprocal pressure

.est.

B.S. 1675: 1950—Weft pirns {paper fit)

for direct spinning of cotton.

Gives basic dimensions for weft pirns

manufactured from wood, light alloys or

alastic materials for spinning, on the ring

frame, cotton yards onto pirns for direct

ise in the shuttle of non-automatic of

shuttle changing automatic looms.

DECAY OF TIMBER AND ITS PRE-
VENTION:
K. St. A. Cartwright. Brooklyn Chemical
Pub. Co., 1960. 294 PP-, iUus., $7.50.

Originally prepared by the British Gov-
ernment Forest Products research labo-

ratory, this book appeared in three sepa-

rate parts: Decays affecting oak, 1936;

softwoods, 1938; British hardwoods, 1942.

This material has since been revised, with
additions, and published by permission of

H.M.S.O. by Chemical Publishing Co.
The inestimable value of this book lies in

the fact that its information comes from
Scientific research in almost every part of

the globe. Different types of decay are
treated, the resistance to decay of various
composite wood materials discussed and
factors responsible for the natural durabi-
lity of timber is described.
Wood preservatives and methods for

their application, as well as staining of

timber by fungi and methods for its pre-

vention are considered.

Anyone either doing research work on
timber preservation, or actually involved
in the storage of wood material will find

this a valuable addition to their book
shelf.

DESCRIPTIVE GEOMETRY ESSEN-
TIAL PRINCIPLES AND APPLICA-
TIONS FOR STUDENTS OF ENGI-
NEERING AND ARCHITECTURE.
3rd ed.

:

Floyd A. Smutz and Randolph F. Ging-
rich. New York, Van Nostrand, 1950.

142 pp., illus., cloth, $3.90.

In this text, an attempt has been made
to include the methods and theories that
are required of a draftsman and to exclude
much of the material that is purely mental
gymnastics. At the risk of being mono-
tonous through repetition, all the prob-
lems of the text are stated, analysed, and
solved. A sufficient number of exercises

for class assignment have been included to

make it possible to carry several similar

courses without duplication of assign-

ments.

DIESEL ENGINE FUELS AND
LUBRICANTS:
Edward Wright and H. F. Purday.
London, Constable, 1950. 153 pp., illus.,

cloth, $3.00.

Whilst improvements to Diesel engine
fuels and lubricants have been achieved
with the help of all the resources of modern
science, this book does not intend to be a
scientific treatise. Its aim is practical —
namely, to serve as a handy reference for

the use of engineers and managers in

charge of Diesel engines. The authors have
tried to include enough information on the
chemistry and physics of fuels and lubri-

cants to facilitate mutual understanding
between Diesel-engine users and oil sup-
pliers.

ELECTRIC RESISTANCE WELDING.
A PRACTICAL GUIDE TO SPOT,
SEAM, PROJECTION, AND BUTT
WELDING METHODS:

H. Butler. London, Newnes, 1950. 182

pp., illus., cloth, 17/6.

This book surveys the various electric

resistance welding processes and their

applications to engineering manufacture.
A chapter has been devoted to each of the
main processes mentioned in the title.

Chapters 2 and 3, in addition, are devoted
to the various types of control gear, while

Chapter 5 deals with the specially im-
portant subject of light alloy welding.

EXAMINATION OF WATER AND
WATER SUPPLIES (Thresh, Beale
and Suckling), 6th ed.:

E. W. Taylor, rev. London, Churchill,

1949. 819 pp., illus., 70/-.

Assuming the public to be entitled to

"a water supply which, besides being safe,

is also of high 'aesthetic' cjuality, being
reasonably soft, clear and bright in appear-
ance and free from taste and odour", Mr.
E. W. Taylor now presents his findings in

this sixth levision of the original volume
by Messrs. Thresh, Beale and Suckling.

Special attention has been paid to

sources of water supply, gathering grounds
and underground supply, and the in-

creasing importance of biological consi-

derations.

Chapters rewritten from former editions
to keep pace with recent additions to our
knowledge include those on water-borne
disease, bacteriology of water samples, and
disinfection of water supplies.

Format and presentation of informa-
tion has been kept as uniform as possible

with former volumes, which will be fami-
liar to many of our readers.

PHYSICAL MECHANICS. AN INTER-
MEDIATE TEXT FOR STUDENTS
OF THE PHYSICAL SCIENCES:

Robert Bruce Lindsay. New York, Van
Nostrand, cl9S3. 436 pp., illus., cloth,

$6.60.

The present work is intended to serve
as an intermediate text suitable for stu-

dents who have had a year of general
physics and the two-year course in general
college mathematics now customarj' for

students intending to concentrate in the
physical sciences. The material presented
includes not only particle dynamics and
statics with an introduction to rigid bodies,

but also enough of kinetic theory, elasti-

city, wave motion and the behavior of

fluids to justify the title.

THEORY AND DESIGN OF GAS TUR-
BINES AND JET ENGINES:

E. T. Vincent. New York, McGraiv-Hill,
1950. 606 pp., illus., cloth, $9.76.

This book has been written to provide a
text in the field of gas turbines in which
the theory and practical application of

that theory to specific design problems are
included. The presentation is in such a
manner that a senior undergraduate or
graduate student should be capable of
solving an average design problem in a
reasonably workable manner. In this text
an effort has been made to bring the aero-
dynamic and "gas dynamic" problems
down to a point where the general engi-
neering student without aei'onautical back-
ground can understand the main problem
involved.

WORKS MANAGEMENT AND
ORGANIZATION:

P. S. Houghton. London, Spon, 1950.
269 pp., ilus., 25/-.

There arises in every establishment the
need for careful planning of the whole
organization, so that instead of "just
growing" it will develop according to plan,
function smoothly with the minimum of
expenditure and energy. Thus waste, in
its many forms, is subjected to a strict

control. The purpose of this book is to
help the chief personnel in making a care-
ful study of the basic principles under-
lying successful management. The methods
or procedure described are typical of the
modern well conceived practice.

The following book notes appear
here through the courtesy of the
Engineering Societies Library of New
York. The books may be consulted at
the Institute Library,

CAPACITORS FOR INDUSTRY:
By W. C. Bloomquist, C. R. Craig, R. M.
Partington and R. C. Wilson. John Wiley
& Sons, New York, 1950. 246 pp., illus.,

linen, $4.50.

Of interest to industrial plant engineers
and electricians, utility power salesmen.
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consulting engineers, and industrial power
application engineers, this book provides
practical capacitor application data in
tabular and curve form. In most cases, the
answer can be obtained directly without
the solution of the right triangle or the use
of complex algebra. Numerous examples
are included illustrating the use of data
and, where necessary, the step-by-step
procedure for the solution of practical
problems.

ELECTRICAL ENGINEERS' HAND-
BOOK, Electric Coniniunication and
Electronics. (Wiley Engineering Hand-
hook Series.)

Edited by H. Pender and K. Mcllwain.
4th ed. John Wiley & Sons, New York,
1950. Sections separately paged, illus.,

ill.05.

The new edition of this standard hand-
book, prepared by seventy-eight special-
ists, is entirelj' rewritten to reflect the
rapid widening of the electronics field. In
particular, frequency modulation and all

the pulse techniques in both the commu-
nication and radar fields are now covered
for the first time as are radio aids to navi-
gation. The range of topics covered is dem-
onstrated in the section headings which
include mathematics and symbols, pro-
perties of materials, electron tubes and
circuit elements, electrical instruments and
measurements, acoustics and acoustical
devices, optics and optical devices, tele-

phony, telegraphy, television, and medical
applications of electricity.

ELEMENTARY THEORY AND DE-
SIGN OF FLEXURAL MEMBERS:
By J. Vawter and J. G. Clark. John
Wiley & Sons, New York; Chapman &
Hall, London, 1950. 215 pp., illus.,

cloth, S4.00.

Appropriate for an elementary design
course, this text presents the basic theory
of flexure as applied to the design of mem-
bers in bending. Although separate chap-
ters treat the use of different materials,
emphasis is placed on the' fact that the
same basic laws govern any of the common
structural materials. Certain peculiarities
of the various materials are also taken into
consideration. Illustrative examples and
problems are incorporated in each chapter.

ENGINEERING ECONOMY:
By H. G. Thuesen. Prentice-Hall, New
York, 1950. 501 pp., illus., cloth, $6.65.

The importance of considering thorough-
ly the economic as well as the technical
aspects in the solution of engineering prob-
lems Ls stressed throughout the book. To
this end the several chapters deal with the
basic mathematical factors, the treatment
of estimates, various kinds of costs and
accounting methods, bases for comparison
or alternatives, evaluation of replace-
ments, economy of operations, utilization
of personnel, and the application of en-
gineering economy studies to public acti-

vities. Illustrative numerical examples are
extensively used.

FOUNDATIONS AND AERODYNA-
MICS:

By A. M. Kuethe and J. D. Schetzer.

John Wiley & Sons, New York, 1950.
S74 pp., illus., linen, $7.48.

Stressing an understanding of basic con-
cei)t,.s, this bfKjk treats perfect, viscous,
and compressible fluid flow theory with
applications to problems in aeronautics
and other fields of engineering. Among the
topics discussed are thin airfoil and finite

wing theory, one dimensional flow, flow
around wings, shock waves, laminar and
turbulent boundary layers, turbulence and
transition. No previous knowledge of
aerodynamics is assumed, but under-
graduate physics and mathematics through
advanced calculus are required. Problems
are grouped in sections at the end of the
text.

FOUNDATIONS OF STRUCTURES:
By C. W. Dunham. McGraw-Hill Book
Co., Toronto, 1950. 679 pp., illus., linen,
$9.10.

Written for civil engineering students,
this book discusses in considerable detail
the planning and dimensioning of founda-
tions encountered in ordinary engineering
practice. It shows how to obtain and inter-
pret data regarding soils, how to plan the
support of a structure upon them, and how
to devise means for the construction of the
foundation. A wide variety of foundation
problems is illustrated, and there is an
extensive treatment of bridge piers and
abutments.

HIGHWAY ENGINEERS' POCKET
BOOK:
By F. G. Royal-Dawson. E. & F. N.
Spon, Ltd., London, W.C.2, 1950. 113
pp., illus., cloth, 12s. 6d.

Technical data are provided for the de-
sign and lay-out of all types of roads which
will be used by fast traffic. The book con-
tains all the essentials of the theory of
transition curves based on the lemniscate
curve, and includes tables from which
direct results can be obtained for both
horizontal and vertical curves.

INDUSTRIAL ACCIDENT PREVEN-
TION:
By H. W. Heinrich. 3rd ed. McGraw-Hill
Book Co., Toronto, 1950. 470 pp., illus.

cloth, $6.05.

Placing special emphasis on the human
factor in safety work, this book provides
full coverage from fundamentals through
specific methods and devices to the setting
up and carrying out of full-scale safety
programs. New chapters on motor-vehicle
fleets, supervision, personal protective de-
vices, and a short-form safety course are
included in this edition. New material is

also added to the sections on accident
hazards and production faults, supervisory
control of employee performance, and
cause analysis of boiler and machinery
accidents.

INSTALLATIONS ELECTRIQUES A
HAUTE ET BASSE TENSION, Volume
II. (Electrotechnique Appliquee)

:

By A. Mauduit. 2nd ed. Dunod, Paris,
1950. 1302 pp., illus., fabrikoid, 4,850 frs.

This second volume of a two-volume set
provides a full treatment of both theory
and practice in connection with switches,
interrupters, circuit-breakers, and relays
of various types. The problem of line pro-
tection is discussed with detailed consi-
deration of overcurrents and overvoltages.
The practical operation of distribution
systems is described, dealing with the cen-
tral station, sub-stations, and overhead
lines. The final chapter is devoted to sys-
tem stability, interconnection, costs and
rate-setting. The two volumes together
provide coverage of both low- and high-
tension installations.

LINEAR INTEGRAL EQUATIONS:
By W. V. Lovitt. Dover Publications, New
York, 1950. 253 pp., diagrs., tables,

8)4 X 5y2 in., linen, $3.50.

The general theory of linear integral
equations Ls presented in a systematic
rnanner together with applicationis to
differential equations, calculus of varia-
tions, and some problems in mathematical
physics. The discussion is purposely con-
fined to those equations which arelinear
and in which a single integration occurs.
This edition is a reprint of a 1924 book
which has been out of print for some time.

REFRIGERATION ENGINEERING:
By H. J. Macintire and F. W. Hutchin-
son. 2nd ed. John Wiley & Sons, New
York, 1950. 610 pp., illus., linen, $6.50.

This revised, modernized and expanded
edition provides basic data on the essen-
tial principles of refrigeration, and includes
recent advances in commercial machinery.
Eight new chapters, over 70 illustrative
figures, more than 30 full-page graphical
solutions, and 160 new problems are pro-
vided. The new material covers the topics
of reversed cycle theory, analysis of tran-
sient phenomena, the heat pump, and
radiation effects in determination of equi-
hbrium cold-storage temperature.

STRUCTURAL THEORY:
By H. Sutherland and H. L. Bowman.
4th ed. John Wiley & Sons, New York
1950. 394 PP; illus., linen, $5.00.

Emphasizing structural stress analysis,
this book serves as an introduction to the
basic concepts of structural theory which
relate to trusses, rigid frames, and space
frames. Major revisions in this fourth
edition occur in the chapters dealing with
slope and deflection, and with rigid frames.
New material is included on the solution
of compound trusses by means of the
Williot-Mohr diagram, fixed points in
continuous beams, and on members of
varying moment of inertia. The treatment
of the Norris Method is expanded.

SURVEY OF MODERN ELEC-
TRONICS:
By P. G. Andres. John Wiley & Sons,
New York, 1950. 522 pp., illus., cloth,

$5. 75.

Providing a descriptive rather than
mathematical treatment, this book ex-
plains the fundamentals of electronics and
provides a sunmiary of apphcations. It is

intended as a text for a short course in
electronics for non-electrical engineering
students. The basic principles of construc-
tion, operation, and application of electron
tubes are stressed. A knowledge of ele-

mentary physics, d-c fundamentals, and
some a-c fundamentals is assumed. General
references are included in the appendix,
and specific references and problems are
placed at the end of the chapters.

THEORY OF FLOW AND FRACTURE
OF SOLIDS, Volume I:

By A. Nadai. 2nd ed. McGraw-Hill Book
Co., Toronto, 1950. 572 pp., iUus., cloth,

$13.00.

Emphasizing mathematical principles
and mechanical laws governing flow and
fracture, this book is the first of a two-
volume revision of the author's earlier

work, "Plasticity". The scojje of this edi-

tion is broadened by a survey of the
general conditions causing fracture in ma-
terials and by a discussion of some of the
details and results of research on the j-ield-

ing and fracture of ductile metals under
combined stress. The second \"olume is to

deal with applications of the principles set

forth in Volume I.
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^another
I

Canadian
indusli*y.J

^y BABCOCK
^''O. K. for O'Keefe's" said the engineers at

O'Keefe's Ale Brewery Ltd., Simcoe Street, Toronto, when they

saw the efficiency and the rehabihty they could achieve with a

Babcock Type "G" Boiler. At full capacity it produces 20,000

lbs. of steam per hour. It meets the necessary load fluctuations

and maintains a constant 125 lbs. per sq. inch pressure, fired by

Babcock Type "J" Chain Grate Stoker.

Turn costs into profits with efficient Babcock Boilers. Write

us today.

BABCOCK -WILCOX & GOLDIE- McCULLOCH
GALT LIMITED ONTARIO
MONTREAL TORONTO CALGARY VANCOUVER "INTEGRAl-FURNACE"^,

BOILERS?



PROVED IN

BABCOCK Type "J'' Stoker

The record shows that, as a versatile, moderately priced, chain

grate stoker, the NEW Babcock Type "J" stoker can't be bettered.

It meets the requirements for correct air supply to rate of travel,

flexibility of load demand, etc., and handles a wide variety of

coal with efficiency. Ask for complete details— write us today.

BABCOCK -WILCOX & GOLDIE- McCULLOCH
GALT LIMITED ONTARIO
MONTREAL TORONTO CAL6ARY VANCOUVER

See other side for further details of this installation.

Engineering Journal, January. X. STOKER



EVERYBODY
has an obiecfive

...OUKo is making
the world's best valves!

But it goes beyond that. Ours is a continuing objective: to produce

the world's finest valves— as we have been doing for more than 80 years—
and to keep on making them constantly better

!

Take Jenkins' Clip Gate valves for example. There «re two types,

bronze mounted and all-iron, designed for specific services.

Both have the "Bonnet-Saver Bushing" which can be renewed,

restoring the entire bonnet to its original efficiency. Channels in the

bonnet permit complete drainage when valve is wide open and

pipeline drained — complete protection against freezing when exposed

to low temperatures.

No effort has been spared in the way

of better materials, progressive engineering

techniques and rigid step-by-step

inspection— to make Jenkins Valves the best

your money can buy anywhere in the world.

PRESSURE - POUNDS PER SQUARE INCH

Size (Inches) Vi-2" 2Vi-3" lV'2-3"

Screwed Screwed Flanged

Steam 150 125 125
Non-shock Cold

Oil, Water or Gas 225 175 175
Total temperature 450°F. 450°F. 450°F.

"/„- . .
. . , —v^ -™«^

OBTAINABLE AT YOUR
REGULAR SUPPLY HOUSE

JENKINS BROS. LIMITED
617 St. Remi Street, Montreal, Que.

%a\ei Offices: Toronto, Winnipeg, Vancouver

JENKINS
LOOK FOt THE.DIAMOMD WAIi

VALVE S
^e'n^y<^ ^r^^
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j.. now supplied in al

ommonwealth Power and

Distribution Transformers

Cemmonwtallh OutdoorType PowerTrant*
former— 3 phate, 60 cycle, 3000K.V.A.C
4M00 H.V. Delta. 13860 L.V. Star,

Commonwealth Disfrlbiition Trans-
former — (ingle phote. 60 cycle,

2SK.V.A. 2300-1 IS/230 volt.

Commonwealth Oitlribullon Trans-
former — tingle phase, 25 cycle,

10 K.V.A., 2300-115/230 volt.

CANADA

COMMONWEALTH DIVISION: WELLAND, ONTARIO
A-C. AND 0-C. MOTORS. GENERATORS. M-G. SETS AND RELIANCE V*S DRIVES

RESISTOL CHECKS
OXIDATION-ACID-SLUDGE

RESISTOL PROTECTS
A TRANSFORMER
MORE THAN

Now see what these ad-

vantages can mean to you

in transformer performance.

UAD THE FACTS

ON THE OPPOSITE SIDE..,



THE IHHIBIUD OXIDATION -RESISTING OIL

• • gives you in Commonwealth Power
and Distribution Transformers-

/ORIGINAL OVERLOAD CAPACITY PRESERVED

F^LONGER TRANSFORMER LIFE ASSURED

^MAINTENANCE COSTS GREATLY REDUCED

What scientifically conducted tests have clearly proved about the per-

formance of RESISTOL Oil, you w^ill see demonstrated to your profit

wherever you install a Commonwealth Power or Distribution Trans-

former. Because of this oil's amazing resistance to oxidation, sludging

is practically eliminated and unrestricted oil circulation is maintained

to safeguard your transformer's original overload capacity. Highly

resistant to acidification, as well as to sludging, RESISTOL protects

vital insulation from deterioration as it protects metal components

against corrosion. This not only prolongs the life of your transformer,

but greatly reduces the need for maintenance. And the fact that RESIS-

TOL gives you over four times the safe operating life of non-inhibited

transformer oil cuts your maintenance costs still further!

Commonwealth Power and Distribution Transformers have long been

known for their dependable performance. Now RESISTOL Oil pro-

vides an additional reason why you can look to Commonwealth for

the ultimate in dependable transformer performance.

Contact Commonwealth Electric Corporation Ltd.,

Welland, Ontario, or Montreal or Toronto offices.

Commonwealth products also available through Power
& Mine Supply Company Ltd., Winnipeg, Manitoba,

and Cemco Electrical Manufacturing Company Ltd.,

Vancouver, B. C.

Accelerated tests

have proved that

RESISTOL, the in-

hibited, oxidation-

resisting oil, has a
safe operating life

overfour times that

of non-inhibited
transformer oil.

RELIANCE ELECTRIC ^'

vUmmUNWCALin III

W (CANADA)

ISION •"WftlAND, ONTARIO
A-C AND D-C. MOTORS. GENERATORS. M-G. SETS AND RELIANCE V^S DRIVES



BUILT LIKE A

(44) 54

In popular terms this well-known phrase means

"Sturdy". . ."Dependable". . ."Built to last"— the

sort of construction you expect from any product

from the shops of Dominion Bridge Company.

In this sense Dominion Bridge boilers are truly

"Built like a Bridge" for they carry the same

background of sound design, long experience and

a tradition of >vorkmanship which is kno>vn from

coast to coast.

Types include:

Robb-Victor Heating Boilers • Scotch Dry Back Boilers • H.R.T. Boilers

Robb-Victory Straight Tube Boilers • Water Tube Boilers

*Other Divisions: Platework, Structural, Mechanical, Warehouse

Plants at: Vancouver, Calgary, Winnipeg, Toronto, Ottawa, Montreal • Assoc. Companies at: Edmonton, Sault Ste. Marie, Quebec, Amhertl.
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9(fsm£ss & Ihousirim Bmrs

The Bditpr

Appointments and Transfers

[. A. Leishman.—M. A. Leishman has
een appointed chief engineer, of the

Lamilton Works of the Steel Comiiany
f Canada Lrtd. Mr. Leishman was
)rmerly the Company's electrical en-
ineer.

•
D. Elmhirst.—A. D. Elmhirst is now

lanager of the Canadian Westinghouse

A. D. Elmhirst

Dffice at Swastika, Ontario. Mr. Elmhirst
ioined the company in 1929 and has
erved in Swastika since 1936.

Hackbridge New Address.—The Hack-
bridge and Hewittic Electric Company
of Canada Ltd. now has ])lant and offices

at Ville LaSalle, Monti-eal. The address
is 103 Elmslie Street, Ville LaSalle,
Montreal 32, Quebec.

•
Wilkinson & McClean.— Wilkinson
and McClean Limited of Calgary and
Edmonton have just completed arrange-
ments whereby they will work in close

collaboration with the Vancoii\-er en-
gineering group comprising Vancouver

Machinery Depot Ltd., Vancouver En-
gineering Works Ltd., and Vancouver
L-on Works Ltd.

E. M. Wilkinson, will be managing
director of Wilkinson and McClean Ltd.,

Lucey Exjiort (Canada) Ltd., and Cum-
mins Diesel Service Co. Ltd. Allan Mc-
Clean will ser\f' as managing director

of Northern A.sbestos and Building Sup-
plies Ltd. and R. F. Butler is a director

and sales manager of Wilkinson and
McClean Ltd.
George W. Sweny has accepted the

office of jjresident of Wilkinson and
McClean Ltd, and Northern Asbestos
and Building Supplies Ltd. He is also

president of Vancouver Machinery Depot
Limited and its subsidiaries, Vancouver
L'on Works Limited and Vancouver En-
gineering Works Ltd. Hugh Harper has
been named a director of Wilkinson and
MoClean Ltd. and he will specialize in

the development of business with the oil

and chemical industries. Donald B.
Grant, who is secretary-treasurer of the

Vancouver companies, will serve in the

same capacity in the Alberta company.

Stelco Appointments.—Lee T. Craig
has been appointed vice-president of the

Steel Co. of Canada Ltd. Mr. Craig has
been associated with the Company for

the past thirty years most recently in

the position of general sales manager.
Harry E. Stipe has been made general

sales manager, Western Division. Mr.
Stipe has been with Stelco for the past

thirty-eight years. Before his new ai*-

[vointment he was a.«si.stant general sales

manager.
•

K. S. Harris.—Kenneth S. Harris has
been named director of the .steel division

of the Department of Trade and Com-
merce.

KEITH W. SHAW J. HOWARD POPE

Following a meeting of the Directors of Imperial Oxygen Ltd.,

December 21st, Mr. R. C. Holbrook, Company President, an-

nounced the following appointments:

Mr. Keith W. Shaw, formerly of the firm's Toronto branch, has

been elected Vice-President and a Director of the Company. He
will take up his new duties in Montreal.

Mr. J. Howard Pope, formerly of the Montreal Office succeeds

Mr Shaw as Manager of the Company's Toronto operations.
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more strength for your

yarn dollar with

In the relationship of yarn strength to cost,

which is the basic criterion of value

to the purchaser of industrial textile materials,

high tenacity viscose rayon is outstanding.

In terms of strength yield for each unit of expenditure,

viscose leads its nearest competitor by 25% in the

case of coarse counts of about 1200 denier, by

32% in the medium (about 300 denier) range, and

is second only to glass, which has a 20% advantage,

in the fine yarn (about 50 denier) group.

The superiority of viscose when it comes right down

to dollars and strength is clearly established.

In the manufacture of tires in Canada 13 million

pounds of high-tenacity viscose are used annually.

Among other industrial applications are:

Automotive Belting Wire Wrapping

V Belts Stuffer Cord

Conveyor Belting Hose

It's probable that rayon can be used to advantage

in your operations. Our Development Staff will

be pleased to work with you if you will communicate

with either of our Sales Offices.

K^imhhmU (CANADA) Ihmted
PRODUCERS OF VISCOSE RAYON YARN AND STAPLE

Head Office and Planf: Cornwall, Onl.

Sa/e( Office*:
Montreal - 1420 Sherbrooke Street W. — BE. 4415

Toronto - 159 Bay Street — EL. 0291
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Public Works— New Brunswick.

—

1. W. Cassidy has been api)Ointed deputy
'minister of public works for the Prov-
[ince of New Brunswick. He succeeds A.

W. Barbour who is now executive assist-

ini to the minister, the Hon. W. S.

Anderson.
•

Reliance Electric Appointments.—Fol-
lowing the establishment of Reliance
Electric and Engineerino; (Canada) Ltd.,

of Welland, as successor to the Com-
monwealth Electric Corporation Ltd.,

I he following appointments ha\e been
made: president, J. W. Corey; vice-

inesidents, J. N. Stanley and C E.

Bevis; and secretary-treasurer, C. G.
Ivilty. Mr. Corey is also president of the

Reliance Electric and Engineering Co.
of Cleveland, Ohio. Mr. Stanley and Mr.
Kilty have been officers of the Canadian
oinpany since 1934. Mr. Bevis wa-
formerly district sales manager for Reli-

ince in Svracuse, N.Y.

\^'. M. McKie.—W. M. McKie has been
appointed to the transformer division ot

Canadian General Electric Company's
apparatus department. He will serx'e at
liii^ head office, Toronto.

•
Commercial Corporation Appoint-
ments.—C. A. R. Snell, of Winnipeg
and Montreal, has been appointed gen-
cial manager of the Canadian Com-
mercial Corporation. He is on loan from
''anadian National Railways.
W. R. Harris has been named assist-

ant general purchasing agent. He will be
succeeded as director of the emei-gency
production allocation division by Group
Captain Victor S. J, Millar, on loan
from the R.C.A.F. J. M. Priddle has
lioen appointed assistant to the manag-
ing director and C. A. Drouin is assistant
to the general purchasing agent.

•
Monsanto Changes.—J. G. MacDermot
of Vancouver, B.C.. has been appointed
assistant director of Monsanto Chemical
Company's Foreign Department. He will

serve in St. Louis, Mo. For a number of

years he has been manager of western
operations for Monsanto (Canada) Ltd.,
with headquarters in B.C. He will remain
a member of the board of directors of
the Canadian Comnany.
D.p. Stokes of Montreal, has been

appointed manager of adhesive and resin

.sales in eastern Canada for Monsanto
(Canada) Limited.

"Business & Industrial

Briefs"

This section of the Journal
is intended to keep readers
informed on developments
and changes in those busi-
ness and industrial enter-
prises, and on new products,
which affect the engineer.

If you write with respect
to any of the items in this,

or other sections, please
mention

THE ENGINEERING
JOURNAL

TYPE "MW"
MATERIAL WHEEL

Suitable for materials such as

emery dust, saw dust and chips,

in fact most anything that can be

handled by a pneumatic convey-

ing system.

TYPE "AW" AIR WHEEL
"Canadian Buffalo" Industrial

Exhausters are also available with

type "AW Air Wheels, for

quiet, thorough removal of air-

borne dust, fumes, gases, etc.

Belt-driven "Canadian Buffalo"

Industrial Exhauster in upblast

discharge position.

Most plants could improve their effi-

ciency simply by improving their

Exhaust systems. The "Canadian

Buffalo" Industrial Exhauster shown

above, for instance, does a man-size

job of removing harmful dust, gases,

vapors, grit, grindings, smokes, fogs,

mists — making the plant a safer,

healthier, more efficient place in

which to work. This husky yet light

fan moves a big load of air or mate-

rials at very little power and main-

tenance cost. New^^ all-welded

housings and rotors give a smooth,

rivetless surface . . . cut down re-

sistance . . . give a stronger, lighter,

more durable unit.

Write for Bulletin No. 3576. You'll

find it very interesting reading.

Pa PtolfLemi ?^umtainc

Our associate organization, Canada

Pumps Limited, maintains a staff of

specially trained representatives to

help you solve your pumping pro-

blems. Branch offices in principal

cities of Canada.

ENGINEERING SALES OFFICES: MONTREAL

CANADIAN BLOWER
& FORGE

COMPANY LIMITED
HEAD OFFICE: KITCHENER, ONTARIO

PORT ARTHUR WINNIPEG REGINA
TORONTO

CALGARY
HAMILTON
EDMONTON
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High Precision

Surveying Instruments

TRANSITS
AND

LEVELS

for all purposes

M^^^
Instruments that are precise, sturdy,

simple to handle and quickly set have

been manufactured for the past 188
years by F. W. Breithaupt & Son,

Kassel, in the best optical tradition of

Western Germany. Their Instruments

have taken the highest prizes at many
international Exhibitions. Now they

are available For the first time in

Canada, fully adapted to Canadian

requirements.

Approval terms gladly granted. No
charge or conditions. You will be
thoroughly satisfied after inspection.

Apply for literature and prices to:

PAN-AMERICAN
TRADING COMPANY LTD.

Distributors in Canada

1465 YONGE ST., TORONTO 12

Tel. : Midway 4444

Publications
For copies of the publications

mentioned below please apply

to the publishers at the ad-

dresses given in the items.

Please mention The Engineering

Journal when writing.

Blast Cleaning.—A new bulletin "Con-
tinuous Blast CleaninK Can Reduce Your
Cleaning Co.st.s" is now a\aihi'b]e from
.\merican Wheelabrator and Equipment
Corp., Mish'awaka, Indiana.
The eight-pafce booklet explain.s the

advantages offered by the continuous
aiiless abra^^ive blast cleaning and cites

actual production figuies for the five

sizes of Wheelabrator Continuous Tum-
blasts. Ask for bulletin No. 4.")4.

Pump Bulletin.—Canada Pumps Lim-
ited, Kitchener, Ont., have recently re-

leased bulletin No. 976-D whifh covers
their new line of Close-Coupled Pump
units.

The pump end of these units is the
new CC, CM, and CL line and can be
fabricated in the standard cast iron
bronze fitted construction or in special

metals, as desired. The pump is close-

coupled to the motor by means of a cast

iron bracket designed for .strength, ac-

ce.s.sibility to stuffing box, and compact-
ness. The pump casing is bolted to the
bracket in suc'h a manner as to allow
for changing the discharge in the field.

Tlie bulletin is well jiroduced and con-
tains valuable technical infoi'mation. Ask
for bulletin No. 945C.

Calcium Chloride and Concrete.—The
Calcium Chloride Association of Wash-
ington, D.C. recently produced a bul-
letin "Calcium Chloride in Concreting".
The publication is di\'ided into sections

—Calcium Chloride in Portland-Cement
Concrete—How to use Calcium Chloride
in Concrete—Practical Experiences with
Calcium Chloride, Technical Abstracts
and References, Specifications. Copies
may be obtained through the courtesy of

Brunner Mond Sales Co., Birks Building,

620 Cathcart St., Montreal, Que.

Tractor Tires.—Brunner Mond Canada
Sales, Ltd., Birks Bldg., Montreal, have
available copies of a small but highly
interesting publication describing the
use of Calcium Chloride for weighting
tractor tires. It is claimed that the use
of a calcium chloride solution in tractor

tires provides better traction, less

bounce, longer tire-life, non-freezing in

tomperatmes as low as 40 deg. below
zeio. This little booklet will be very
useful to those who are required to oper-
ate tractors under winter conditions.

Safety Appliance.—The complete line

of Mine Safety Appliances Company's
Safety Belts is described in a new 4-

page bulletin. The bulletin is dividetl

into sections describing: body-type
belts, harne.ss-type belts, bridge and
structural steel workers' belts, linemen's

belts, petroleum workers' belts and mis-
cellaneous safety belts, which include

Internal

Series 5000

TRUARC
Retaining Rings

Easily installed

in simple
grooves on

shafts or in

housings, Truarc

Retaining Rings

provide a se-

cure shoulder

against heavy loads, for gears,

bushings and bearings. They

facilitate machine design, simplify

machining and assembly, reduce

cost. The patented design prin-

ciple— a 'mathematically deter-

mined taper from middle to free

ends— maintains true circularity

and fit at the bottom of grooves.

Ultimate tensile strength of

210,000 to 280,000 p.s.i. pro-

vides adequate

strength for

positioning
parts, without

shoulders, cot-

ter pins or

screw fastened

collars.

IN STOCK
Standard— Bowed— Beveled

—

Crescent — Self-locking — In-

verted in both Internal (for

Shafts) and External (for Hous-

ings). Made to conform with

rigid National

Aircraft Stand-

ards—precision

made to close

tolerances —
can be used

External

Series 57 00

and re-used

Indefinitely.
External "E"
Series 5133

LYMAN TUBE & BEARINGS
LIMITED

MONTREAL TORONTO WINNIPEG
EDMONTON VANCOUVER NEVv' GLASGOW
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Scotch lite reflector belts and a forestry

workers' belt. Copies of this new bulle-

tin No. CF-26 may be obtained by writ-

ins to Mine Safety Aj^pliances. Co. Lt<l..

.)00 MacPherson Ave., Postal Station
!•;', Toronto, Ont.

Kiberglas Ducting.—Arrowhead Kub-
liir Company, Di\ision of National
Motor Bearing Co., Inc. announces that

,1 catalogue on .Airtron, the company's
line of flexible and rigid Fiberglas duct-

ing hose, sleeves and couplings is now
available.

The sixteen page manual gives the

romplete stoiy on the ducting material

which has enjoyed wide acceptance in

industry in the few yeais since its de-
velopment. Of particular interest to de-
.sign engineers and otliers interested in

the characteristics and performance
specifications of Fiberglas ducting are

the se\-en pages of engineering data
which list, among other factors, weight,
working temperature" ranges, design
working pressures, leakage factors, etc.

P'or copies apply to the Arrowhead
Rubber Co., Downey. California. Ask
for catalogue No. 503.

Spray Valve.—Tlie Far\'al Corporation.
:'.249 East 80th Street. Clevelimd 4. Oliio.

lias just published a 4-]5age bulletin in

which is described a new siiray ^'alve.

It is claimed that by means of tlii^

vahe, either grease or oil can be sjirayed

i>nto open gearing, slide surfaces, or an;v

utlier area \vhere it is desirable to appl.\-

a measiu'ed amount of lubricant at regu-
lar intervals. The vahe can be ojierated

wherever comjiressed air is a\ailable.

Ask for bulletin No. 60. and apply to

the Canadian agent : Peacock Brothers
Ltd.. Ville LaSalle. Que.

Locknuts.—The Locknuts section of

Industrial Fa-teners Institute, Cleveland.
Ohio, has just released an 18-page two-
colour bulletin describing various tyjies

of locknuts and their i>rinciples of ojier-

ation. The publication is highly de-scriji-

tive and well produced. For copies appiv
to the Institute at 3648 Euclid Ave..

Cleveland, Ohio.

Dominion Oxygen Booklet.—A new
eight-page illustrated booklet. "Powder
Cutting and Scarfing Processes", is avail-

able from Dominion Oxvgen Companv.
Ltd., 159 Bay Street. Toronto 1. Ont.
The booklet describes application of

these processes in the fabrication of

stainless steel. Other uses discussed are
the powder-cutting of heavy steel scraii

and non-ferrous applications. The book-
let may be obtained without charge.

Circuit Breakers.—The English Elec-
tric Company of Canada Ltd.. St. Cath-
arines, Ont.. ha\'e just released a new
leaflet describing tlie IAS and IBS Oil

Circuit Breakers. The leaflet. No. 3L3.
replaces and makes obsolete leaflet 3520
on the same subject. Co)iies will hi-

forwarded on request.

Pickling & Washing Machine.—The
B. F. Goodrich Rubber Comjjany, of

Canada Ltd., Kitchener. Ontario, oiTer

copies of a well-produced leaflet in

STEEL
in all of its forms is in

SHORT SUPPLY

CONCRETE REINFORCING BARS

The demand for Concrete Reinforcing Bars originates with the

designing engineer. It is he alone who determines whether our

limited supply is to be used economically or wastefully. He

alone^ by eliminating all over conservative practices^ can stretch

the available tonnage to do all the necessary jobs.

It is good practice to safeguard our national resources by uti-

lizing the full strength of each bar used. In the design of load

bearing concrete structures the use of High Elastic Limit Steel

Bars having ASTM A305 deformations will help greatly to

alleviate shortages in much needed engineering materials.

Maximum efficiency and real economy (with consequent

Conservation of Steel and of Man Hours) will be attained by

designing steel, where possible, up to 30,000 psi in tension and

by omitting all obsolete hooks.

RAIL STEEL BARS
(ASTM A16 and A305)

BURLINGTON STEEL CO.
LIMITED

HAMILTON ONTARIO
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WE DO THE emNomK
FROM THE ^A7^

for new development projects

^,^J~^ 1 n the mineral-rich
wilderness of Quebec and
Labrador ... in the timber
lands of Ontario ... in the
booming oil fields of Alberta
. . . wherever new develop-
ment promises new prosperity

for Canada, you'll find the
airborne technicians of The
Photographic Survey Corpor-
ation at work.

Before the job of the en-

gineer and the construction
worker can begin, there must
be exploration, reconnais-
sance, mapping ... an inven-
tory of the features and
potential resources of the ter-

ritory. That's the job of P.S.C.
and its affiliated companies
... to provide the planners of

Canada's future with the in-

formation they need, gathered
by the aerial camera, the air-

borne magnetometer, and all

the amazing post-war tools of

air survey.

NEV/rOUNDLAND: Aeromognetic Surveys limited, on
associate company of P.S.C, carries out a seorch for

possible ore deposits, covering 5000 square rniles with

the airborne magnetometer

ALBERTA: Aircrews of P.S.C. and
( Western) Limited engaged on th(

four year programme to complete

mapping of the entire province.

(^

^

ONTARIO: Photographic Survey Corp. aircraft complete

flying operations on a giant photography and base

mapping assignment for Department of Lands and Forests

...nearly 150,000 square miles covered in five years.

LEARN HOW the tools and techniques
of modern air survey can save time and
money in your operation. ^ rite (on
company letterhead, please), for any
or all of these helpful, FREE brochures:

SURVEYS FROM THE AIR — a general
guide to methods and applications.

AEROMAGNETICS IN EXPLORATION —
information for the layman and the
technician about the use of the
airborne magnetometer in oil and
mineral prospecting.

GROUND PROFILES BY RADAR — useful

data on the new PSC Airborne Profile

Recorder.

We will also be pleased to add your
name to the mailing list for the PSC
AIR SURVEY NEWS, a periodical

publication to keep you up to date on
new developments in a fast-growing
field. Write to: Dept. "K".

THE

PHOTOGRAPHIC SURVEY CORPORATION
LIMITED

1450 O'CONNOR DRIVE, TORONTO
513 EIGHTH AVE. W., CALGARY

AFFILIATED COMPANIES:

Aeromognetic Surveys Limited, 1 450 O'Connor Drive, Toronto

Photographic Surveys (Western) Limited, International Airport, Vancouver

Photographic Surveys (Quebec Limited, 500 Craig St. E., Monfreo

Kenting Aviation Limited, 1450 O'Connor Drive, Toronto

which i.s deiicribed the "B. F. Goodricli

Pickling and Wa.shing Machine", which
"prepares your formed-metal product-
with fully-enclosed, high-pressure spray

action".

It is claimed that the machine re-

duces man-hour costs from 30 per cent

to 75 per cent and cuts pickling time
up tu 66 per cent. It eliminates odours,

corrosive fumes, splashings, and drip-

pings. It is rubber lined by a special

B. F. Goodrich process. The machine
was designed and constructed in Kit-

chener, Ontario, by the B. F. Goodrich
Rubber Company of Canada Ltd. In

association with Edward Curran, Engi-
neering Limited, of Wales. The machine-
are now in operation in four Canadian
industrial plants and are doing much to

revolutionize the methods of treating

domestic appliance parts preparatorj- to

enamelling. Copies of a descriptive bul-

letin will be forwarded on receipt oi

written request to B. F. Goodrich Rub-
ber Co. of Canada.

Building and Insulation.— Canadian
Johns-Manville Co. Ltd.. 199 Bay Street,

Toronto 1, offer a folder "Build and
Insulate with One Material". It deals

with "Marinite", a sheet material com-
posed of asbestos fibres, diatomaceous
silica and an inorganic binder. The foiir-

page illustrated folder specifically dir-

ects attention to the use of Marinite for

breechings, for the construction of ovens

and driers, and for the fireproofing of

structural steel. Copies of the publica-

tion are available.

Gasoline-Burning Heaters.—Brief de-

scriptions and specifications of the com-
plete line of Hunter gasoline-burning

cab and cargo heaters and dry-ice cargo

refrigeration systems are given in a com-
pact, 4-page, 8%-in. by 11-in., folder just

published b3^ the Hunter Manufacturing
Co. It is well illustrated with photo-

graphs and drawings of various models
and it also contains recommendations as

to installation. Copies may be obtained

from Monahan Supply Corporation, 191

Queen St. E., Toronto, Ont.

Photographic Surveys

s second phase of a
the photography and

(50) 6()

Fire-Fighting Equipment. — A n s u 1

Chemical Company, IMarinette, Wiscon-

sin, offer a 4-page 2-colour folder

describing their Drj- Chemical Pipe^

System, designed for total flooding au.

for local application. Ask for bulletiis

describing Dry Chemical Piped System
The dry chemical piped sj-stems art

specially recommended for the follow-

ing types of hazards: paint dip tank-

and spray booths, ovens, driers, o;

quench tanks, flammable liquid pumping
stations, transformers, diesel and gaso-

line engines, printing presses, loose tex-

tile stocks, oil storage tanks, flammabl'

liquid storage rooms, marine hazard-

asphalt saturators.

•
Heat-Treating Periodical.—A new pub-

lication, designed to present current

technical and operating information on

heat treating metallurgy- and practice, has

been instituted by Surface Combustion
Corporation, Toledo. Ohio. This bulletm

entitled "Heat Treat Re\-iew" will be

published periodically by Surface Com-
bustion and distributed to persons con-

cerned with heat treating operations. It

is intended to provide up-to-date in-

formation on heat treating processes as

applied to all phases of the metal work-
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WIRE St CABLE
for all your

electrical

pplications

AUTOMATIC ELEETRIC
(CAN/VDA) LIMITED

NTREAL

HEAD OFFICE 284 KING STREET WEST, TORONTO
OTTAWA ' BROCKVILLE . HAMILTON ' WINNIPEG • REGINA • EDMONTON VANCOUVER



answer your

WATER
TREATMENT
PROBLEMS

Alchem engineers are experts in

scientific treatment of industrial

water. They are always ready to

place their fund of knowledge

and experience at your disposal.

Alchem Limited
WATER TREATMENT ENGINEERING
AND CHEMICALS

BURLINGTON, ONTARIO
Moncton • Montreal
Toronto • Winnipeg

Calgary

ing ficl(i. Tij he plucetl on tlio mulling'

list apply on your official lollcihead to

the Eflito!'. Hoat Trout Kc\io\v. SuiI'mcc

Comfjustion Corporation. Toledo 1,

Ohio.

-Kcilli Jilacknian Ltd..

an e.vcoUcnt catalogue
Fan liruchurc.
ha\f |iroduc(d
cntitlf-d "Fan Kngineciing lOtiuipmont"
It ha.s bffn designed to pie.<cnt. in con-

(•i.<e but compiehen.sive foim. the main
fan engineering pioducts of the I^eilli

Hiaekniaii (jrganizaiion. The.-e product-

are mark(,-led in CJanada under the biand
name of "Tornado". The puipo.sc of the

catalogue \< to .supplement the more
complete puhtlieations dealing witli the

individual type.s of fan efjuipment manu-

(52) 62

factured by the Company. For copie^; of

this new publication, and of the more
detailed publications communicate with
Yokes (Canada) Ltd.. 3801 Dundas
Street West, Toronto, who are the Cana-
dian distributing agent.*. Engineers re-

siding in the vicinit\- of Toronto may
obtain copies bv leleiihoning Murray
7.')(U).

Flame Hardening.—A new flame hard-

ening apparatus catalogue has been au-

iiounce(l ijy Air Retluction Canada Lim-
ited. Descriptions and illustrations of the

latest Airco flame hartlening equipment
are contained in this 20 page catalogue.

For copies write to Air Reduction Can-
ada Ltd.. 218 Front Street East. Toronto.

New Equipment
and

Developments 41

Canadian Expansion.— Private and
public in\eslment in Canada is estimated
at $3.U billion for 1950, an inerea.se of

S.')00 million over the total for 1949 ami '

the highest le\el on record. The increa.-'

is in part due to a rise in construetioii ^
and machinery and equipment eo.-«1.s.

which foi- 1950 as a whole are estimated
to be 7 per cent higher than in 1949.

The remaining 7 per cent increase repre-

sents a rise in the volume of private and
public investment.
Outlays on construction in 1950 are

expected to reach S2.4 billion, as com-
pared with §2.1 billion in 1949. reflecting

a price increase of 8 per cent and a vol-

ume increa.se of 9 per cent. It is estimated
that the \alue of machinerj- and equiti-

ment jjurchases will increase from Sl.3

billion to §1.5 billion, a 10 per cent rise,

consisting of a 6 per cent increa.se in

|)rice and a 4 jier cent increa.se in volume.

New Canadian Companies.—Nearly
two hundred manufacturing firms of

foreign origin have been established in

Canada during the last five years. 147

of thest> originated in the L'nited States.

34 in the United Kingdom, and 16 in

other European countries. The L'nited

States companies now in Canada employ
o\er 10,000 jjersons those from Great

Britain provide work for nearly 6.000,

and tho.se from other countries for be-

tween 300 and 400.

The new postwar firms are manufac-
turing many items which were not in

|)roduction in Canada before 1946. Out-
standing exami)les are jet aircraft, diesel

locomotives, gas turbine engines, roller

bearings, a variety of automobile parts,

rock drill bits, and new tyoes of elec-

tronic equipment.
''

Solvents Service.—Dow Chemical of

Canada Ltd.. 204 Richmond Street West.
Toronto 1, have announced the establisih-

ment of a technical serxice in sj-nthetic

solvents. The service is designed to assist

factory management in obtaining more
efficient and more economical use of

chlorinated solvents in metal degreasing

or dry cleaning. The service includes cost

analysis of cleaning methods, planning

production flow charts, suggestions on

equipment maintenance and operating

procedures, as well as assistance on par-

ticular cleaning problems.
J. M. LeRoy has been appointed tech-

nical consultant. His services will be

available to industries using synthetic

solvents such as trichloroethylene. per-

chloroethylene and carbon tetrachloride

for metal degreasing and diy cleaning.

Mr. LeRoy sjieaks both Englisli and
French fluently. He will operate from the

Company's Toronto and ilontreal offices

but his services will be available to in-

dustries across the countr>".

Space Heater.—A small. gasoHne-burn-

ing. space and iransjiort heater. de\ el-

oped for the U.S. armeil forces, is now
being used to overcome many militar>-

and semi-military heating problems.

Measin-ing only 11 in. by 21 in. by 24 in.

vet capable of producing 60.000 B.t.u.
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•
in the selection of materials

. comparative corrosion data

. mechanical properties

During the current period of metal

shortages it is desirable that the most

appropriate and economical use be made
of all metals including nickel and nickel

alloys. Our technical staff, with years of

accuipulated data may be in a position

to help you with your particular metal

problem.

Inco's reference library is at your service;

Corrosion testing is often unnecessary

since our files contain data from more
than 2,000 plant tests on over 40,000

metal and alloy specimens. All this

information is available to you without

any obligation on your part.

Inquiries should be addressed to Deve-

lopment and Research Section of The
International Nickel Company of Canada,

Limited, 25 King Street West, Toronto,

Ontario.

> EMBLEM OF SERVICE

TRADE MARK

ELOPMENT 1 REmRUH SECTTB,

RE INTERNATIONAL NICKEL COMPANY OF CANADA LIMITED, 25 KING ST. W.TORONTO



Distance from tip to

ground allows ample
clearance for loading

highest trucks. Bucket

under finger-tip control

at all times.

-'.M^fa--'' -*«!<- • a

DOES YOUR 2 BIG JOBS

with

ONE MACHINE
• Saves time and cost of two • Ample down pressure for

machines—two operators heavy digging

• Buckets for gravel; for snow;
for coal

• Cuts costs—speeds work

• Bucket under finger-tip con- • Ample clearance for loading

trol at all times highest trucks

Converted to a Dozer in

less than IS minutes

Distributors for Province of Quebec:

CHAS. CUSSON Limited
Quebec City MONTREAL Val d'Or

and circulating lieated air—fresh or re-

circulalfd—at 500 cubic feet per minute,
f-noMgh to heat an average 5-room house,
ii js l)(ing manufactured by the Hunter
Manufacturing Co., 1550 E. 17th Street,

Cleveland 14, Ohio. Complete details

may be obtained by writing to the
Monahan Supply Coiporation, 191 Queen
Si reel E.. Toronto.
The heater is equipped for radio inter-

fcrencf .-iup|jres.sion and it is, therefore,

being u.sed exten.sively in radar and radio
vehicles and .shelter.*. It is thermosta-
tically controlled and its fuel eonsnamp-
tion averages littlt- more than one half
gallon per hour.

Al>itil>i Expansion.—Early in Decem-
brr Ihf- Abitibi Power and Paper Oom-
l>any. Lul., announced that it had ac-

quired all the common shares of British

Columbia Pulp and Paper Co.

•
Canadian Aluminum to U.K.—Ar-

rangements have been made bj' the

Ministry of Supply of Great Britain with

the Aluminium Company of Canada Ltd.

for the .supply to the United Kingdom
of 50.000 metric tons of virgin aluminium
in addition to 150,000 metric tons already

contiacled for during the year 1951. In
1952 and 1953 the Company will deliver

220,000 metric tons each year. The U.K.
(loNernment has agreed to make a loan
to the Company of 25 million dollars

towards the financing of further expan-
sion.

•
New Fire Exting^uisher.— What is

claimed to be the first pressurized ex-

tingui.sher designed for hazardous metal
fires has been developed by AilsuI
Chemical Co. It is known as the Ansul
MET-L-X Dry Powder Extingui.sher and
it is claimed to be extremely effective
on fires in magnesium, sodium, potas-
sium, zinc, and powdered aluminum
plants.

The extinguishing agent fuses and
forms an air-excluding crust over the
burning metal. The small particle .~ize .

of the dry powder makes pcssible its u.<e

in a gas-pre.ssure type extinguisher. Th<-
new extinguishing agent is moisture-
repellent, free-flowing, non-toxic, non-
corro.sive, and non-abrasive. It does not
conduct electricity and will not deter-
iorate under normal conditions.
The new Ansul MET-L-X Extinguish-

ers are manufactured in 30 lb., 150 lb.,

and 390 lb. sizes. Larger units, including
an automatic piped system are also

available to meet .special requirements.
This new fire fighting equipment has
been placed on defen.se order allocation
by the United States Government.

•
Power Show Report.—Better economy
in power production and far wider use

than has ever yet been .seen were fore-

cast b3' the 19th Exposition of Power
and Mechanical Engineering, presented
under the au.spices of the American
Society of Mechanical Engineers in

Grand Central Palace, New York. No-
vember 27 to December 2. Held in

conjunction with the Society's annual
meeting, the display was topical, packed
with examples of advanced practice in

every department, tuned to progress in

industrial mechanization.
As in previous expositions, the ex-

hibits included materials of engineering
construction, component and auxiliary

apparatus and distribution facilities, and
controls associated with the generation
of power. Supplementing such displays

was a second group composed of tools

and production equipment, most ot

which was associated with the produc-
tion and maintenance of power plants.

Attendance throughout the exposition

totalled 32.000.

•
Welding Torch.—A new, lightweight,

air cooled Heliarc torch for inert gas-

shieldeii arc welding is announced by
Dominion Oxygen Company, Ltd. The
torch, which lias a two-position weldinp
head and needs no water cooling, has a

maximum current capacitj' for continu-

ous duty of 75 amperes. It is designed
for welding thin-gauge materials.

•
U.K. Electrical Equipment.—A New-
castle. England, firm has received orders

totalling SS-million for the Ontario
Hydro-Electric Commission's $30-million

Toronto plant. The first contract, placed

earlv tliis vear with the firm was for two
turbo-alternators, each 100,000 kw. A
further contract for two similar units, has
just been announced by Sir Claud?
Gibb^. the firm's chairman and manag-
ing director.

The first two generators are now in

an advanced stage of construction, and
should be working towards the end of

1951. The third unit will be supplying
electricity in Toronto in November 1952

anil tiie fourth in Januarv 1953.

•
C.G.E. Equipment.—The first post-war
blooming mill drive in Canada is to be
installed at the Algoma Steel plant at

Sault Ste. Marie. A 7,000-hp. 50-r.pjn

General Electric motor will replace a
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ENGLISH ELECTRIC

^^^-.' - -^ "^
' ^'Ev'.P''*'-'

TRANSFORMERS



This iilusfrdtion shows Urge
English Electric dual-frequency
power transformers 25,000
KVA-25 cycle 45,000 KVA-60
Cycle at the Hamilton - Gage
station of The Hydro Electric
Powpf Commission of Ontario.

ngineering Journal

think of English Electric
The high volume of power transformers, from the largest to the

smallest, designed and built by English Electric year after year,

provides convincing proof of their reliability. At every English

Electric office are Engineers to help supply your needs for elec-

trical apparatus of any type . . . Transformers, Switchgear or

Motors.
P.A.5

ENGLISH ELECTRIC COMPANY OF CANADA LIMITED
St. Catharines, Ontario Mt7

Vancouver • Calgary • Winnipeg • Toronto • Ottawa • Montreal

lEraEIENTED BY FOULIS I BENNETT ELECTRIC LIMITED IN HALIFAX, SYDNEY, AND ST. JOHN'S. NEWFOUNDLAND



team engine on the main drive. Other
leetrical equipment involved in this

mportant installation includes a flywheel
lotor generator set and G.E. magne-
ilast air circuit breakers.

A feature of the new installation is a
ystem of "amplidyne control" which
lermits accurate control of the reversing
aain drive from one simple master
witch with a choice of six speeds in

ither direction. The drive, control and
elated electrical equipment, will be en-
;ineered and built at the Peterborough
Vorks of Canadian General Electric Co.
?he installation is planned for September
951. The rating of the main drive d-c
Dotor is 7,000 hp.; 50 deg.; 50/120 r.p.m.;
'50 volt ; 430,000 lb. net weight. The m-g
et is a 4-unit flywheel type, consisting
)f three 2,000-kw d-c generators, one
i,000-hp. wound-rotor induction motor
ind one flywheel of 170,000 hp. seconds
tored energy.
An order for 16, 20,000 k.v.a. trans-

ormers has been received by Canadian
jreneral Electric Co. for the new Alcan
levelopment at "Chute de Diable" on
.he Peribonka River. The installation

vill step up power from the new devel-
)pment, from 13,200 to 172,000 volts, for

ransmission to the Aivida smelter. The
ransformers are oil-cooled units employ-
ng the exclusive G.E. shielded layer
.vinding. One bank of transformeis has
.vindings of aluminum wire rather than
he conventional copper. Installation is

scheduled to begin in September 195].

New Synthetic Fibre.—A British chemi-
cal company is investing a very large

sum of money on a new Wilton, north

England, plant for the production of a
new synthetic fibre known as "Tery-
lene". It is claimed that this new pro-
duct feels like silk and is twice as strong
as cotton. The new plant will produce
the material at the rate of a 11 million
lbs. per year.
Terylene is chemically different from

any other synthetic fibre. Its raw mater-
ials are the by-products of crude oil. It
has excellent textile properties, drapes
beautifully, and is pleasant and soft to
the touch. Terylene fabrics can be easily
laundered and quickly dried. Knitted
goods made from it are warm to the
touch as well as attractive.

Silicone Rubber Compound.—A new
silicone rubber compound is available
from the Chemical Division of Canadian
General Electric Company. This com-
pound permits rubber fabricators to
mould silicone rubber parts more easily

and with highly improved mechanical
and thermal properties.

Designated as No. 81223 rubber com-
pound, this new G-E silicone rubber is

outstanding for its ease in processing.
Many parts can be fabricated from it

without prolonged oven-cure and it has
excellent moulding and extrusion prop-
erties after only a five-minute warm-up.
Because of the outstanding hot tear
strength of G-E 81223 silicone rubber,
parts with undercuts can easily be re-

moved from moulds; and being neutral
in colour, stock can be coloured for pro-
duct identification purposes for individ-
ual fabricators.

Further information may be obtained

by writing to the chemical division of

Canadian General Electric Co. Ltd.

New Valves.—A line of valves for actu-
ating air or hydraulic cylinders has just

been introduced by Ledeen Manufactur-
ing Co., Los Angeles, California. These
valves embody rotating disc construc-
tion and are made in three types: for

hand - operation, foot - operation, and
finger or solenoid operation. This group
of valves is available in 14 different

models for 5 difi'erent cycles in 6 sizes

and may be used for controlling the flow
of air, oil or water. The hand-operated
valves turn 45° each way from neutral,

a total of 90°. The foot-operated valves
turn 15° each way from neutral or 30°

total. The finger or solenoid-operated
valves are actuated by two simple pop-
pets, which are depressed about %" by
light finger touch. Complete details may
be obtained from the Company. The
address is 1602 So. San Pedro St., Los
Angeles 15, California.

Nordberg Diesels.—Nordberg Manu-
facturing Company, Milwaukee, Wis-
consin, announces the addition of a two
cylinder engine to supplement the Type
4FS1 single cylinder, 10 to 15 horsepower
Diesel engine which is already on the
market. This new engine, conservatively
rated at from 20 to 30 horsepower with-
in an operating speed range of 1200 to

1800 r.p.m., has a 4%-in. bore and 5%-in.
stroke. It is known as the 4FS2. Com-
plete information may be obtained from
the manufacturer.

COSTS MORS
THAN YOU think!

ms
COSTS

LESS
THAN YOU

think!

DRAVO HEATERS
Figure all the costs—fuel, attention, lost production time
while workers thaw out their hands—you'll find the sala-

mander is one of the most expensive forms of heating you
can use . . . and that the Dravo Counterflo method is

definitely more economical. Dravo Heaters warm large
open areas without duct work. Can provide tempered
make-up air and year round ventilation. Oil or gas fired

—

readily switched from one to the other. Stainless steel

combustion chamber. Up to 22,000 CFM air handling
capacity per unit. Easily installed, 80-85% efficiency, AGA
approved and UL listed.

For full information write fo:^

HEATING DIVISION

MARINE INDUSTRIES LIMITED
SOREL, QUEBEC

COGHLIN SPRINGS
for Quality and Satisfaction

We manufacture all kinds of Springs, large

and small, for every purpose.

Our eighty-two years' experience is your
guarantee of superior quality and work-
manship.

3320 ONTARIO STREET EAST

MONTREAL, CANADA
Established 1869

Agents :

Filer-Smith Machinery Co. Limited, Winnipeg
C. M. Lovgted & Co. (Canada) Limited, Vancouver
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it H THE

BETTER
HEAT-SHIELD
PROTECTION

ttfAtf' Advertise the Nozzle! . . .

. . . because the nozzle on your ANSUL Dry

Chemical Fire Extinguisher is water-tight ... it

won't become inoperative due to corrosion or

caking of dry chemical within the working parts

. . . the most inexperienced man in your plant

can use the ANSUL extinguisher effectively

. . . and on/y knsuX has a nozzle to meet all of

these requirements!

EXCLUSIVE FEATURES

Water-tight construction.
Provides a modified cone-
shaped stream pattern with-

out hole in the center of the
stream.
Each nozzle gas pressure test-

ed after assembly.
Special spring loaded pack-
ing to insure lasting water-
tightness.

Designed for use fay inex-
perienced operators.
Low velocit)', more effective

stream of drj' chemical.

If your hazards require special long range

straight stream nozzles, you can get Ansul Ex-

tinguishers equipped with these nozzles at no

extra cost. With Ansul Dry Chemical Fire Extin-

guishing Equipment you have not only the best fire

protection but also a choice of models and designs

to meet your requirements.

Send for File No. 657. You will receive our latest catalog, a

Periodic Inspection Record Chart, "Fundamentals of Fire Extin-

guishment" and information about Ansul Dry Chemical Piped Sys-

tems for automatic protection.

ANSUL
CHEMICAL COMPANY

FIRE EXTINGUISHER DIVISION

^'PLUS-FIFTY"

DRY CHEMICAL

IS MORE DEPENDABLE

MARINETTE, WISCONSIN
DISTRIBUTORS IN ALL

PRINCIPAL CITIES IN THE U. S. A., CANADA AND OTHER COUNTRIES THIS TRADE MARK ASSURES YOU OF QUALITY PRODUCTS
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New Thermometer.—What is claimed
to be a new and different type of indus-
trial thermometer is now being dis-

tributed in Canada by the Palmer
Thermometer Company, Limited, of

Toronto. The thermometer has an ad-
justable dial that can be rotated to any
position for easy reading. The thermo-
meter stem can be mounted at any angle
and the dial rotated to any position.

The instrument has an 11-inch scale,

marked in bold, readable numbers.

•
Canadian Trade Fair.—Despite current
\insettled world conditions, it is anti-
I ipated that the 1951 Canadian Inter-
national Trade Fair will surpass all

Dthers both in numbers of participants
md visitors. England is again a major
I xhibitor, with more space booked so

lar than any other country. The United
States, Czechoslovakia, Italy, and Swit-
rrland are also well represented and
pace has been taken by firms located

111 Australia, Scotland, Austria, France
and South Africa. The new Industry
Building, which, when completed will be
Diie of the most modern exhibition
Iniildings on this continent, will absorb
the anticipated increase in exhibitors. It.s

additional 50,000 square feet of floor

space will provide a total of 220,000
square feet for display purposes. The
actual size of the Fair, including restau-

lants, lounges, the reception area, and
other necessary services, is more than
500,000 square feet. Machine tools, plant
equipment, textiles, and material handl-
ing exhibits promise, at the time of writ-

ing, to be the leaders in .space taken
and variety of products to be shown.

•
Foster-Wheeler Contracts. — Foster-
Wheeler Ltd. of St. Catharines, Ont.,

has been awarded a contract for the
extension of Imperial Oil's Edmonton
refinery. The additions will be a fluid

catalytic cracking unit with auxiliary

gas recovery plant and a vacuum distil-

lation unit.

Each of the two units will have a
capacity of 10,000 barrels a day, and are

part of a programme estimated to cost

$5 millions. The new equipment will in-

crease production of high octane gaso-
lines, but will not add materially to the
refinery's capacity nor number of em-
ployees.

The "cat cracker" will be the first of

it.s kind in the world. Design is by
Standard Oil Development Co. and has
been subjected to exhaustive tests. The
result is a catalytic cracker which is

simpler to operate and more efficient.

Construction will begin as soon as

Smooth, shock-free starting eliminates dangerous over-

loading—a NATURAL function of the BLM Automatic
Clutch. Adaptable to any type of power drive—operates

horizontally, vertically or at any angle. Installation shown
is pump with "stand-by" power units. BLM Clutches at

opposite power units connect and disconnect automatically

at change-over.

Write for catalogue showing typical

installations, charts, graphs, etc.

THE AUTOMATIC CLUTCH CORPORATION OF CANADA
165 SPADINA AVENUE, TORONTO, ONT.

possible in the spring and is expected
to be completed in the summer of 1952.

Helicopter Helps Steeple Jack.—How
to repaint a 150-foot stack with a mini-
mum interruption in plant operation was
demonstrated recently with the aid of a
helicopter at the Monsanto Chemical
plant in Everett, Mass.
The steeple jacks went to the top

of the stack in the helicopter, taking
with them staging hooks, blocks and
falls, and other equipment. A steeple
jack leaned out the door of the machine
and dropped his staging hook to the
top of the stack. The necessary ropes
were lowered to the ground and the
steeple jack then went to the base of

the stack, and hoisted himself into the

bos'n's chair. Total time, including take-
off and landing, was one half hour.

•
Industrial Management.—A gift of
$5,250,000 from the Alfred P. Sloan
Foundation Inc., for the establishment
of a School of Industrial Management
at the Massachusetts Institute of Tech-
nology was announced by Dr. Karl T.
Compton, Chairman of the Corporation
of the Institute.

Dr. Compton said "The concept of
the school will be to correlate the com-
plex problems of management in modern
technical industry with science, engineer-
ing, and research. The objective will
be to prepare young men of today better
to meet the exacting demands of indus-

{Continued on page 73)

MOTORS, GENERATORS
TRANSFORMERS, COMPENSATORS

NEW ^^ RECONDITIONED

REPAIRS >4>^ REWINDING
COILS, COMMUTATORS, MANUFACTURING

ENGINEERING ADVICE
ESTABLISHED 1893

THOMSON ELECTRICAL WORKS LTD.

[_
915 St. Genevieve Street MONTREAL UNiversity 1961 |
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HOT DUCT INSULATION
with

SPUN ROCK BLANKETS
Spun Rock Wool is tKe ideal insulation against heat

—

affording approved thermal insulation up to 1 ,000oF,

Spun Rock Wool is easily installed, never packs
down—never corrodes metals. Saves steam and fuel,

cuts costs. Write for samples and information.

In Bulk, Batts, Blankets, Pipe Covers

SPUN ROCK WOOLS LIMITED
THOROLD, ONTARIO
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G/Y^e^' BRASS and BRONZE

- and other Copper Alloys for

hundreds of different uses!

^Since 1922, Anaconda has been

headquarters in Canada for Copper
and Copper Alloys for the small busi-

ness man as well as Canada's biggest

industries. We are proud of this dis-

tinction. In continuing to give custom-

ers quality products as well as the

best service and research, Anaconda

is maintaining an important place

in Canada's national development

. . . helping industry to improve the

Canadian standard of living.

Anaconda American Brass Limited

produces Anaconda Copper and

Copper Alloys in practically all com-

mercial forms, including: sheet, wire,

rods, tubes and special shapes.

Whether your requirements are large

or small, our sales and production

experts as well as Anaconda distri-

butors will be glad to serve you.

Anaconda American Brass Limited,

Main Ofi&ce and Plant: New Toronto,

Ontario; Montreal Office: 939
Dominion Square Building.

AnacondA
Coppar mi Br«u

firms'

^^^^{^!^^;^ ^lii^;^^ <^ ^2^;^^ d/^^^
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Nation-Wide Service

In Canodian Industrial Instruments

of the Most Advanced Design

The modern Foxboro Company Limited factory

at Montreal is the home of Canadian-made Fox-

boro Instruments and Charts. Sales and Service

are nation-wide through eight conveniently lo-

cated Peacock Offices, covering Canada from

Sydney to Vancouver.

In the fully -equipped plant, every facility is

available for producing the most advanced me-

chanical, electric and electronic instruments and

integrated control cabinets to measure and control

temperature, pressure, flow, liquid level, humid-

ity, and other process variables.

Products of The Foxboro Company Limited

are distributed by Peacock Brothers Limited,

Ville LaSalle, Montreal, P.Q. . . . leading Canadian

industrial distributors for more than 50 vears.

wmww

V

jOXBOR
Inslrumenlaiion

onto

RECORDING • INDICATING • CONTROLLING
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WITH
Is**'

HERES WHY

^i^0!Qm

/OU CAN BE suRE.iFiTfeVfes

HWW ^

1
;

LONGER LIFE: Silver inlaid primary contacts;

arc-resistant alloy arcing contacts; vertical arc

deionizers using Zircon porcelain plates.

BETTER PROTECTION: Consistent fault-

clearing time and ability to withstand repetitive

operation. More protection for your equipment!

STRONGER ELECTRICALLY: Westinghouse
condenser type bushings; high dialectric mi-

carta base supports and insulation. Send for

booklet B-4016.

CANADIAN WESTINGHOUSE

Hamilton

ffesilnghouje type DH Air
Circuit Breaker shown at leji

EASIER MAINTENANCE: Horizontal d:

out type breakers quickly removed as a uni

maintenance without interrupting service.

GREATER SAFETY: Complete mechac

interlocking; metal barrier isolation. Wes:

house developed safety features for projec^

of operator.

FOR FURTHER information write for a'

booklet or contact your nearest VTestingh,

office.



BUSINESS AND INDUSTRIAL
BRIEFS

{Continued from page 69)

nial management as they become the

in<liistrial executives of tomorrow."

•
^ ood-Treating Course.—The Ottawa
Laboratory of the Forest Products Divi-
-iion, a unit of the Forestry Branch of

the Department of Resources and De-
\elopment, will conduct a five-day

course in kiln-drying, commencing Feb-
ruary 19th. Applications for attendance
must be received by February 3rd as

only a limited number of applicants can
oe accommodated. Only one person from
any single firm will be accepted and
\ acancies will be allotted in the order
that applications are received. If the de-
mand is sufficient, a second course may
be held in March. Applications should
contain the following information: (1)

Xame and status of applicant; (2)

Whether of not a hotel reservation is

lU'sired; (3) If hotel reservation is de-
sired, state applicant's expected time of

arrival in Ottawa.
Address applications to : The Super-

intendent, Forest Products Laboratory,
Department of Resources and Develop-
ment, Ottawa, Ontario.
Subjects to be dealt with during the

course are : The significance of wood-
using industries in the Canadian econ-
omy; commercial species of woods used
in Eastern Canada and their identifica-

tion; cellular structure of wood and its

effect on seasoning; mechanical proper-
ties, moisture strength relations, and

other factors; wood seasoning; air sea-
soning; kiln-drying; control instruments
and other kiln equipment; drying sche-
dules; seasoning defects and how to

overcome them; storing and shipping of
seasoned lumber; other methods of sea-

soning; decay and stain in lumber.
There will also be visits to woodworking
industries.

Iron Ore Reserves.—M. S. Fothering-
ham, president. Steep Rock Iron Mines
Ltd., said recently, "The Steep Rock re-

serves of high quality iron ore are now
known to exceed those of any other
range old or new, on the continent".

Stainless Steel.—Stainless steels up to
three times harder than those ordinarily

available have been produced by a
unique low temperature treatment at

the Westinghouse Research Laboratories.
By immersing the steel in liquid nitro-

gen baths at 300 degrees below zero
Fahrenheit and then rolling or forging jt

at sub-zero temperatures, Westinghouse
metallurgists have succeeded in super-
hardening the metal. It has been dis-

closed that even greater hardness has
been achieved by following up the super-

cold treatment— called Zerolling— with
heating at controlled temperatures.
Because the treated steel can with-

stand much higher "pull" and pressure
loads than conventional stainless steels,

the scientists predicted that it will find

many new uses as a wear-resistant ma-
terial in bearings, valve seats, springs,

and other machine parts where high

strength and corrosion resistance are re-

quired. Further information may be ob-
tained by writing the Canadian Westing-
house Co., Hamilton, Ont.

Long Power Line Suspension.—^The

Consolidated Mining and Smelting Com-
pany of Canada, Ltd., recently announced
a proposed extension of its power trans-

mission lines to carry power from its

Kootenay River plants near Nelson, to

Kimberley, B.C. The project, which is

estimated to cost nearly $3,000,000, will

be started early in the new year and is

expected to be completed in about two
years. A 170,000-volt 75,000-k.v.a. trans-

mission line will carry the Dow.3r from
Cominco's Corra Lynn plant on the

Kootenay River up the West Arm of

Kootenay Lake to a point between Ains-
worth and Coffee Creek on the Main
Kootenay Lake. The power will cross the

lake to a point south of Riondel. The
crossing, a distance of two miles, will be
by overhead cables. This is believed to

be the longest overhead span in the

world.
•

Huge Clearing Press.—A 750 ton Brit-

ish Clearing Press recently installed at

Armstrong Whitworth's plant in Coven-
try, England, is one of the latest examples
of U.S.-U.K. co-operation in military pro-
duction. The largest press of its type in

an aircraft company in England, the
press is of United States design and was
built under licence in England by
Vickers-Armstrongs at Newcastle.

Can you cope with demands for

emergency power? The depend-

able and economical way is with

a Paxman diesel alternator set,
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Heavy Industrial

Gear Drives of Every Type

Industrial

Cut Gears

Made in Canada

for 39 Years

This pair of heavy bevel gears went to a large rolling

mill. The material is heat-treated steel, the service

requirements calling for the utmost in reliability. We
like these big, husky jobs and we believe you, too,

will like our product.

Presiden t

Hamilton Gear and Machine Co.
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The Industrial Cut Gear Specialists

950-990 Dupont St
Montreal Branch office

Edw. P. Corner, Mgr.

1838 Dorchester St. West
Montreal, P.Q.
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Stewartville Spillway Performance

Model and Prototype

by

J. B. Bryce, M.E.I.C.

Assistant Hydraulic Engineer,

Generation Department,

Hydro Electric Power Commission of Ontario

I

A paper presented to the Sixty-fourth Annual General and Professional Meeting of The Engineering Institute of Canada,

and the Annual Summer Meeting of the American Society of Civil Engineers, Toronto, July 1950

For two main reasons, Stewart-

ville spillway has been selected as

the subject of this paper. The
first reason is that the hydraulic

design of the spillway was based

entirely on model tests. As the

spillway has now been in operation

for some two years, sufficient time

has elapsed to enable a comparison

to be made between model and pro-

totype performance.

The second reason is that two
features of the spillway design are

considered to be of general interest.

Tliese are: (1) rather unusual

training walls, developed during

the model test to guide satisfactor-

ily flow at supercritical velocity,

and (2) a somewhat unconven-
tional application of baffle piers to

obtain the necessary energy dissi-

pation.

General Description of Spillway

The Stewartville development of

The Hydro-Electric Power Com-
mission of Ontario is located on the

Madawaska river, about ten miles

upstream from its confluence with

the Ottawa river. Stewartville has

an installed capacity of 81,000

horsepower, and operates under a

head of 150 feet.

A general view of the develop-

ment is shown in Figure 1, with the

spillway on the left. Two sluices,

35 feet wide and with a normal
head on the sill of 25 feet, are con-

trolled by sluice gates, and two
sluices 16 feet wide and with a

normal head on the sill of 20 feet,

are controlled by stop logs.
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The discharge from these sluices

issues onto an obliquely sloping

rock hillside, and training walls

contain and direct this stream into

an open rock cut and thence to the

This paper emphasizes the value of a

model for pre-determining designs of

hydraulic structures. Tests on a

laboratory model of a dam and spill-

way disclosed best position for sluices

and best location for training H'alls. It

pointed the way to saving concrete by
using lower "walls with curved rolled-

hack lips. Best position, shape and size

of hafiQes to dissipate energy were also

determined.

river downstream. The rock cut is

the open downstream portion of

the tunnel used to dewater the site

while the development was being

constructed. In this cut, baffle piers

are used to dissipate some of the

energy in the stream before it is

released into the erodible tailrace.

Scope and Description oF Model Tests

The model tests of the spillway

were carried out in the hydraulic

laboratory of the University of Tor-
onto in the summer of 1946. The
location of the sluices, the location

and design of the training walls

and energy dissipating baflie piers,

and the downstream river protec-

tion were all the responsibility of

the model tests. All the spillway

was reproduced, and also the down-
stream river for a distance of about

700 feet below the juncture with

the spillway flow. The model was
constructed to a 1:60 scale, and

was undistorted.

In the first series of tests, a

fixed bed was used in the channel

downstream. The effort was con-

centrated in determining the opti-

mum location of the sluices rela-

tive to the hillside and the most
effective training wall locations.

After considerable testing, the loca-

tions shown in Figure 1 were adopt-

ed. The rather unique training wall

design developed in the tests is dis-

cussed in detail in the next section.

In a second series of tests, the

fixed river bed was replaced by a

moveable bed, and scour studies

were carried out. While guiding the

discharge from the sluices into the

head end of the tunnel cut resulted

in considerable energj' dissipation

in the resulting fall, the scour

studies indicated that further
energy dissipation was necessary.

A great variety of energy- dissipat-

ing devices was tried, but baffle

jiiers in the tunnel cut were found

to be the most effective. Destruc-

tive scour from the remaining

energy released into the river

could be prevented by hea^y rip-

rap on the far shore.

In Figure 2 is shown a view of

the model with the sluices in their

final position, and the training

walls and bafiie piers in place. The
moveable bed tailrace is shown
excavated to final grade. In Figure

3, the model is shown in action.
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Training Wall Design

As mentioned before, the dis-

large from the sluices issued onto

hillside which sloped both down-
ream and to the left. The down-
ream slope was sufficient to pro-

icc supercritical velocities at all

lies, the velocities reaching about
I feet per second at the end of

e walls. The cross slope was suffi-

?nt, also, to cause a pile-up on
e left wall, particularly if more
an one sluice was open. It was
und to be beneficial, also, that

is stream be directed to the head
id of the cut. This meant, there-

re, that the training walls must
intain this high velocity stream
id also change its direction, rather

H'uptly in some cases.

Very high walls at first appear-
1 necessary for this purpose, as a
ream of water rose to consider-

Ae heights along the wall when
le direction of the flow was alter-

l, due to the high energy content

the water. It was noted, bow-
er, that this stream was rela-

\'ely thin. This suggested that if

curved rollback lip were added
) the top of the wall, then much
'wer walls might be possible. Such
roved to be the case in the model,
id prototype walls, dimensioned
- shown on Figure 4, were con-

ructed. In Figure 5 is shown the
lototype in action with the right

ate fully open and the rollback on
le right wall in full operation.

The use of these rollbacks per-

litted the wall heights originally

'quired to be reduced by half. As
ir as it is known, this is the first

me walls of this type have been
esigned and built, and they ap-
ear to offer real advantages if

Fig. 1. General view of Stewartville Development showing spillway on the left.

flow at supercritical velocity is to

be changed in direction by the wall.

Baffle Pier Design

Analysis of Energy Dissipation

By means of Pitot tubes, the

energy line down the spillway and
through the channel cut was
measured, both with and without

baffle piers in place. These energy

lines are shown plotted in Figure

6, and permit an analysis of the

energy dissipation. It may be ob-

served from Figure 6 that even
with no baffle piers in place, a large

energy loss occurs from the stream
falling into the rock cut. Scour

studies indicated, however, that

r-f y-o",

Fig. 2 (left). View of model with sluices in final position, and with training
walls and baffle piers in place. Moveable bed tailrace shown

excavated to final grade.

Fig. 3. View of model in action.
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Fig. 4. Typical section of training
walls showing rollback developed

during model tests.

further energy dissipation was nec-
essary if excessive scour was to be
avoided in the erodible tailrace.

With the piers in place, it may
be noted that the energy present in

the stream issuing into the tailrace

is near the theoretical minimum,
and is considered to be the practi-

cal minimum considering the pro-
bably great non-uniformity in velo-
city distribution. This was confirm-
ed by the fact that, regardless of

the number of additional energy
dissipating devices placed en route,
the issuing energy remained the
same. Under full flood flow, it may
be computed from the diagram that
the piers are absorbing some 85,000
horsepower which would otherwise
be released into the tailrace.
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Baffle Pier Shapes Tested

JA great many tests were made
the number, arrangement, aad
shape of the piers to give optimum
results. It was established that

eight piers gave the best results,

but a surprising feature was the

great effect that the pier shape had

on their efficacy. First sharp-corn-

ered piers were tested, Figure 7

(g), then the various modificationj

shown in Figure 7 were tried in an

effort to reduce possible cavitation.

In every case, however, a departure

from the sharp-cornered piers re-

sulted in a markedly poorer per-

formance. Hence the sharp-corner-

ed design. Figure 7 (g) , was adopt-.

ed, and the corners framed with

steel angles to discourage spalling.?

Fig. 5 (right). Training walls in action with 16,000 cubic
feet per second discharge from right sluice gate. Note

rollback on right wall in full operation.

Fig. 6 (above). Plot of spillway energy head lines.

Fig. 7 (below). Dimensions of baffle piers tested.
Scale, 1 in. = 10 ft.
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', 8 oz. spring balance

Test pier filled with lead

shot to give same density

as prototype pier

Angle track

Small eyes straddling C.G.

.^_D

2 lb. spring balance
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Rock Cut Floor
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STEWARTVILLE

MODEL
DEVELOPMENT
TESTS

Angle track

w^mwmmmiwmm Layout of apparatus for pier thrust

measurement.

Fig. 8. View of baffle piers as
constructed.

Kig. 9. Diagraniinatic sketch of apparatus used to measure loading on
baffle piers.

iL^ure 8 is a photograph of the

lers as constructed.

leasuremenf of Forces AcWng on Piers

To assist in the structural de-
ign of the piers, an effort was
lade to measure the forces acting

pon them. While special equip-
lent was not available for an ac-

urate determination of the forces

avolved, an approximation was
onsidered to be of value. The
aethod used was to replace each
)ier in turn by a pier specially

weighted to give the correct specific

ravity, and free to move in a

rack parallel with the channel's

)ngitudinal axis. In Figure 9 is

hown a diagrammatic sketch of

he apparatus, and spring balances
IS shown then measured the force

)arallel to this axis and also the

^•eltical force on the pier. From
these measurements it is believed

that a reasonably accurate estimate

of the foi'ces involved became pos-

sible. Incidentally, the measured
foi'ce acting downstream corres-

j)onded to that computed if a drag
coefficient of 1.6 were used in the

drag formula.

Prototype Performance

In May 1949, a test operation of

the spillway was made, with each

large gate being fully oi)ened in

succession. In Figure 5 is shown the

right wall in full operation when
the right gate was opened, and in

Figure 10 is shown the left wall in

action when the left gate was
opened. In Figure 11 is shown the

energy dissipation in progress with

the right gate fully open, which

corresponded to a spillway flow of

16,000 cubic feet per seconrl.

Model-Prototype Conformity

As far as could be determined

by visual observation, the action

of the prototype appeared to agree

in every respect with that predict-

ed by the model. The height of

water on the training walls and the

action of the walls appeared identi-

cal with the model performance.

While it was impossible to deter-

mine the actual energy dissipation,

the flow pattei'n ajjpeared to be the

same, and the riprap protection on

the far shore appeared adequate to

resist the energy released into the

tailrace.

It appears reasonable to conclude

that model tests may be used with

confidence in the solution of pro-

blems of this type. V

Fig. 10. Performance of left training wall with 16,000
cubic feet per second discharge from left sluice gate.

Fig. 11. View showing energy dissipation with 16,000
cubic feet per second discharge from right gate.
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Strategic and Economic Factors

Affecting

Canada's Far Northwest

by

M. W. Maxwell, M.E.I.C.

Chief of Development,

Canadian National Railways, Montreal

A paper preaented before the London Branch of The Engineering Institute of Canada, on November 21. 1950

Through the middle and late war
years a group of Canadian men,
selected from academic, scientific

and public service sources, with

whom I had the honour to be asso-

ciated, carried out an extensive

survey of what is, perhaps, with

the exception of the Arctic regions,

the least understood and most in-

completely appreciated area of the

continent. This is the northwestern

corner of the Commonwealth de-

scribed in their final notes as fol-

lows:

"This great expanse of moun-
tain, valley, lake, and plain,

designated herein as the North
Pacific Region of Canada,
comprising northern British

Columbia, most of northern

Alberta, and the District of

Mackenzie with the entire

Yukon Territory."

Despite the problem of dealing

comprehensively with the economic
geography of such an immense and
little known region, the original con-

ception of the project was much
broader. It proposed a joint study

by Canada and the United States

of what we have referred to as the

North Pacific Region, which would
have incorporated in it the terri-

tory of Alaska.

it came about in this way: Fol-

lowing the landing by Japanese

forces on the islands of Kiska and
Attu, the cold realization dawned

80

on both Canada
States of the si^

violation of

ground. Feverish
tions were made,
and then jointly.

and the United
;nificance of this

North American
defence prepara-

first individually

by the forces of

This paper traces the development of

the North Pacific Planning Project,

outlining its original scope and its

expansion to cover peacetime economic
aspects and more territory.

Pointing out that Alaska is the key
to the defence of the west coast of this

continent, the author warns that in a

general war Oriental or European
enemies would not neglect these Arctic

approaches. He interprets the physical

geography of the North Pacific Region
in terms of defence, and shows the

importance of Prince Rupert as a

major supply base,

A plea is made for giving the Pacific

Northwest the greater attention it

deserves as well as for heeding the

Pacific Planning Project's recommend-
ations today, when they are doubly
pertinent due to the threat of war.

the two nations. Canada's chain of

interior landing fields was de-

veloped into the Northwest Staging

Route, the Alaska Military High-

way was built, measures were
taken to secure a source of oil

from the Canadian interior, and a

rail line connecting the rail sys-

tem of the continent with the

Alaska Railway was surveyed.

Canadian forces joined with United

States forces in the routing of the

Jap from the Aleutian Islands of

Alaska.

Project Extended to Include

Economic Aspects

In these joint undertakings it be-

came apparent that there was a

significance far beyond individual

national defence interests. Sugges-

tions were made, and developed at

high national levels, that the two
countries should undertake inten-

sive studies of problems of mutual
interest or concern in the economic
development of this vast north-

western corner of the Continent.

These suggestions were passed
through the Joint Economic Com-
mittees of Canada and the United
States, whose self-effacing and
little publicized work and influ-

ence was so vital in our common
struggle. In 1943 they decided to

sponsor a joint series of studies,

to be known as the North Pacific

Planning Project. The objective

of this internationally conducted
investigation was to study the

possibilities for the economic de-

velopment of the region; i.e.. the

Canadian North Pacific and
Alaska, for the benefit of the two
countries. The question would be
viewed particularly from the de-

fence standpoint—and directed to

the welfare of the inhabitants of

the area, with special attention to

the problem of, the post-war utiliz-

ation of the facilities established
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n the area for military purposes.

1
The territory that originally

ame under this study comprised,

Deluding Alaska, 1,360,000 square

iniles, of which about 700,000

i<quare miles was in Canada. The
inal Canadian area studied was
expanded to take in about one mil-

ion square miles. Dr. Charles
, 'amsell, c.m.g., m.e.i.c, well known
() all of you, was made Canadian
lirector of the Project, and the

United States director was Mr.
lames C. Rettie.

Study Mainly a Canadian Effort

To augment the limited infor-

mation pertaining to the region,

t( (^hnical departments of both

Federal and Provincial govern-

ments organissed field surveys, to

make special studies of the

iieology and mineral resources,

forests, wild life, recreational re-

sources, water power potentials,

Fig. 1. Aerial view of Prince
Rupert, B.C.

Fig. 2. Prince Rupert Communications. Highway bridge over
Bulkley at Hazelton.
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and to extend the topographical

knowledge. Departments of Agri-

culture put in hand special soil

surveys, completed and filed data
on horticultural studies; the Fish-

eries services cooperated by fur-

nishing the results of work done
in the far hinterland; the Dom-
inion Bureau of Statistics made
some special studies, and a par-

ticularly painstaking and valu-

able piece of work was turned in

by the Meteorological Division of

the Department of Transport. In
addition the Government of Brit-

ish Columbia carried out special

work on the mineral resources and
the forests of the northern section

of that province. Corresponding
departmental work was done in

the United States.

It was unfortunate that, follow-

ing certain departmental reorgan-
izations at Washington and the
wartime transfer of some of the
key men, (a much larger and more
ambitiously organized group than
the Canadian) the United States
panel was broken up and their

work on Alaska, of which some
12 volumes had been filed, was
suspended.

It was decided, however, that
the Canadian group should not
only continue the study of the
Canadian territory, but that the
territory should be expanded some-
what. As finally defined, it lies

within the area bounded on the
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Fig. 3. Prince Rupert's contribution to the Second World War included
construction of naval vessels such as the one pictured here.

west by the Pacific ocean, on tlie

south by a straiglit line drawn
from the head of Bella Coola In-

let to headwaters of the Atha-
baska River near Jasper; east-

ward by the Athabaska River to

the vicinity of Waterways, and
thence by the 110th Meridian to

Coronation Gulf in the Arctic;

northward by Amundsen Gulf and
the Beaufort Sea, and northwest-

ward by the Territory of Alaska.

Project's Recommendations

Should be Heeded Today

While the results of the work,

due to disbanding of the United
States panel, fell somewhat short

of the early objective, the working
plan was carried to completion

and the results published in the

form of a monograph entitled

"Canada's New Northwest".

This work has had a limited

edition and distribution and is

comparatively little known. Yet
its findings and recommendations

seem especially pertinent in the

situation in w^hich the peoples of

the United Nations generally, and
the North American countries

especially, find themselves today.

Because of this I have thought

some of the discussions, comments,
conclusions, and occasional recom-
mendations which it sets out are so

timely as to be worthy of some
mention at this time; and, from a

viewpoint of five years after, with

soldiers of our country engaged in

another Pacific war with Orientals,

that some of the observations may
be worth noting.

It is not, however, my purpose

to dwell in any detail on the find-

ings of this work; it is rather my
thought to develop a little further

discussion of some of the aspects

of political geography that it

opened up in the light of develop-

ments that have followed the last

World War. Until the second or

Pacific phase of that war com-
menced, world political influence

and militaiy might had its geo-j

graphical centre somewhere in]

Western Europe; Canada remain-
ed largely outside the zone of

geopolitics. Today, Canada fac

Soviet Russia northward across

the partially navigable Arctic]
Ocean. Westward she faces across]

the main sea paths to the Orient.!

She forms, with Ala.ska, the great]

American land bridge and air path!

to the Asiatic continent. Thus the]

Canadian continental fringe be-

comes physically A'ital in any con-]

tinental defence plans in which,
doubtless, the United States will

remain the dominant economic and]

political power.

Alaska the Key to DeFence

of West KalF of Continent

In this geopolitical picture of]

the future, Alaska will .stand out]

like the sore thumb that it re-

sembles on the map of the world.

Alaska, with the adjacent coastalj

fringe of Canada is the key to the]

defence of the Pacific shore of the

continent. Alaska contains a great]

interior basin, in which an invadei

by land, sea, or air might well

'

lose himself. With its vast chain!

of weather-cursed islands, the in-|

vasion of which represented so]

costly and so empty a victory fori

the late enemy, it forms a natural

barrier. Furthermore, Alaska i-

an economic island. W h i 1 e its

natural channels of land com-
munications pass through Canada,
it depends almost entirelj- fori

transportation on its sea connec-

tion with the northwestern ports
j

of the United States.

The defence measures under-

taken jointly and rather feverish-

ly by the two coimtries following

Pearl Harbor provided in the

field of transportation:

a I The completion and expan-

sion of a Canadian -bui'.

airway from Edmonton lo

Whitehorse and its extension

to Fairbanks. Alaska, to fonn
the Northwest Staging Rour:
for the transfer of aircraft

and equipment to Alaska
and to our late Allies in

Soviet Russia. This route

connects the continental air

centres with the extensi^"'^

militarv air establishment

Alaska".

b) The Alaska Highway, bu;

largely for the support

this Staging Route and ~

located that it can most cc

veniently serve it.
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() The establishment of an oil

jiipe line from Norman Wells

in the MacKenzie valley
across the MacKenzie Moun-
tains through Yukon to a re-

finery established at White-
horse, all now removed or

abandoned.

(1) Provision throughout the

Canada-Alaska defence area

of a system of communica-
tions.

v) The establishment of a for-

warding depot for ordnance
and supplies at the Port of

Prince Rupert.

It should be mentioned here that

wliile the Alaska Highway was
under construction, the building

iit a military railroad to connect

!io Canadian rail system with the

! lil syvstem in Alaska was consid-

red by the United States Army
( iimniand, and with Canadian con-

currence a route survey was made.
'Hiis survey took advantage of a

remarkable natural feature, the

Rocky Mountain Trench. This
valley lies just west of the main
chain of the Rockies, and provides

easy gradients and a straiglit

alignment with few natural ob-

structions, from a junction with

the Canadian rail system near
Prince George, B.C., for nearly 500
miles to the Yukon border. Thence
the proposed route crossed Yukon
territory to Alaska making con-

nections with the Alaska railway
south of Fairbanks. Because of

the improvement in the strategic

and tactical situation in the North
Pacific following the naval action

at Midway, the railway project

was abandoned. In any event, the

original concept of such a work,
to be completefl in a year, would
have been impossible of accom-
plishment.

Only Two Passable Gaps

in Mountain Bastion

With the exception of the abor-

tive attempts in the Aleutians, the

opportunity offered either to pos-

sible Oriental or European ene-

mies of attacking North America
across our northwestern or north-

-eastern Arctic approaches respec-

tively, is not likely to be neglected
in any future aggression against

this continent. Such attacks would
come either through Iceland-

Greenland-Baffin Land, or through
our North Pacific continental re-

gion of Alaska - Yukon - Northern
British Columbia. It is, moreover,
the opinion of some analysts of

the late action in the Pacific that

the failure of the Japanese was in

their geographical concept of the

military problem of North Ameri-
can invasion. Whatever might have
been the final outcome of a major
attack by the enemy orv Alaska or

the northern British Columbia
coast, certain it is that little in

the way of mechanics of defence

or services of supply would have
confronted them.
As a background, let us consider

very broadly the physical geogra-

phy of the North Pacific Region. It

may be thought of as occupying
part of two great physiographic

l)rovinces; first, the Cordilleran, re-

presented in the Coastal Mountain
System, the Interior Plateau, re-

presented northward by the Yukon
Plateau, and the Rocky Mountain
System; and second, the Great
Central Plain, including here the

great Alberta Plain, which I have
always thought of as the high

prairie, the Peel River Plateau,

and the MacKenzie Lowlands. To
this might be added the great

central basin of Alaska and the.

low - lying tundra - like northwest

slope to the Beaufort Sea—corre-

sponding to the Mackenzie Low-
lands, but separated from them by
the height of land between the

Porcupine and Mackenzie Rivers.

It is a fact, obvious from the to-

pography, that in all this far-flung

coast from south of the United

States border to the Alaska Islands,

there are only two breaks in the

Coast Range that, in the present

development of land transportation

(>conomy, admit of the practical

passage of a rail line. These are the

passes cut through the coast moun-
tains by the Fraser and Skeena
rivers. Other passes have been sur-

veyed; the Chilco, the Bella Coola,

the Upper Nass-Portland Canal
route—blocked by a glacier—and
the Stikene route. All lack either

Fig. 4. Railway trestle on the Prince Rupert line near Sraithers, B.C.
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d.

Fip. 3. Newly constructed naval vessel in Prince Rupert drydock
during the Second World War.

physical or present economical

feasibility. i

Thus, from Puget Sound to the

.\leutian Islands the grand old

Coast Range raises its turrets chal-

lenging penetration except at two
points, (1) the canyon of the

Fraser River, the gateway to which
is the Port of Vancouver, with the

Port of New Westminster, with

which should be associated the

Squamish gateway to the Fraser

Valley, (2) the canyon of the

Skeena River, the gateway to

which is the Harbour of Prince

Rupert.

Prince Rupert Harbour Sheltered

and Well Equipped

At this point let us note the sit-

uation of Prince Rupert with re-

spect to ocean and coastal trans-

portation. Nature has furnished

along the Pacific Coast a shelterea

waterway extending nearly 1,000

miles from Puget Sound, in the

State of Washington, past Victoria

and Vancouver, along the full

length of the British Columbia
coast and far up the inside of the

panhandle of Alaska to Juneau,

Haines (terminal of a branch of

the Alaska Highway) and Skag-
way. Prince Rupert stands at the

entrance to these Alaska waters,

the most northerly Canadian deep-

water harbour on the Pacific, and
the only North American har^bour

north of Vancouver with rail

access to the continental heart-

land.

Moreover, owing to the fact that

the shortest routes from point to

point over the earth's surface are

the "great circle" lines connecting

these points, the sailing distance

from Puget Sound ports to Orien-

tal ports is 465 miles or one and a

half days' sailing time greater than
from Prince Rupert. (Probably
nearer three days in the case of

convoys.) A saving of three days
or more on the turn-around of a

naval or supply ship or convoy in

the wartime condition of shortage

of bottoms is something to be

reckoned with.

The advantage of Prince Rupert
as a major supply base in support

of military action in the Pacific

was well demonstrated during the

late war, when the United States

Army made substantial extensions

to the large existing deep-water
dock and ocean sheds there, and
established extensive cold storage,

housing, administrative and other

facilities including a large ordnance
warehouse. This forwarding point

served as a supply station for the

entire Aleutian campaign. Not the

least of the advantages to the Al-

lied effort in the Pacific was the

existence here of the Prince Rupert
dry dock, and the ship construction

and repair facilities of the Can-
adian National Railways. These
include a heaAy-duty floating pon-
toon dock. There is an associated

shipbuilding plant in which eleven

10,000-ton Liberty type ships and a

number of other craft were built

during the war. There are also

fully equipped marine repair shops

and a foundry, where extensive re-

pairs were made to war-damaged
craft throughout the war.

This sheltered deep-water har-

bour, with its approach channel of

21 fathoms, would accommodate
all the navies of the world. Good
anchorage is obtainable in from 121

to 23 fathoms and the harbour isj

entirely landlocked and free from]
ice throughout the year. The mail
body of the harbour is about lOl

miles long and a mile and a half'

wide. For the whole length of the

city which has a peacetime popu-
lation of about 9,500 it is about a

mile wide. ^Mean tidal range is

20y2 ft. There are 12 whar\'es, of

which the 9 having 35 ft. low
water depth alongside have a total

berthing length of over 4,500 feet.

Advantageous Rail Rates

The existing equalization of rail-

rates from eastern and midwestemi
United States points to Seattle,]

Vancouver and Prince Rupert has]

some significance in the future ofi

Alaska, the economic island, and,]

indeed, of Northwestern Canada. I

Prince Rupert is 640 miles nearer)

to Alaska than is Seattle, andj

about 530 miles nearer than isl

Vancouver. This shorter distance is

reflected in steamship rates from]
Prince Rupert to points in south-

east Alaska, which are very con-

siderably below the rates to these

points from Seattle. The differen-

tial in rates to Ketchikan and
Skagway on a representative list of

88 common consumers commodities
from points in midwestern and
eastern United States shows a

transportation cost differential on
carload shipments favouring the

Prince Rupert routing—i.e. rail to

Prince Rupert and steamship to

Alaska destination ranging from
4 to 15 per cent, with one maxi-
mum of 28 per cent. Of the 88

commodities studied only two;
viz, bacon and shortening, did not

favour the Prince Rupert routing.

A few samples, just as they come
off the sheet, are representative:

Lard from Chicago to Ketchikan
favours Prince Rupert bv 7.2'~r

to Skagway by 9.0%.

Cheese from ^Milwaukee to Ket-
chikan favours Prince Rupen
by 8.9% to Skagway by 10.1%.

Power Transmission Belting.
from Chicago to Ketchikan
favours Prince Rupert by 6.2%
to Skagway by 7.8%c.

Men's shoes, from St. Louis to

Ketchikan favours Prince Rup-
ert bv 4.0% to Skagwav bv
5.1%.'

It will be seen that the spread in

rates is great enough to merit care-
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Ill study by shippers, especially

piippers of defence goods who are

jlelivering eastern-made goods to

Vlaskan destinations.

The reason why this advantag-
Mius rate situation has existed for

.ears without notable increase in

lafRc, via the Canadian route, is

lot far to seek. The peacetime
Alaskan market has been too lim-

ted to absorb carload shipments,

AJiich move into United States

jiorthwestern ports under carload

irates. On the other hand, less-than-

parload shippers would have to

loay less-car rates via Prince Rup-
ert, losing on the rail haul, all or

jHissibly more than could be gained

!through the shorter water move-
ment. There are various means by
which this could be overcome, as-

suming adequate volume and fre-

i|iiency of connecting steamship

-ervice with Alaska. It will be
sufficient for this discussion to

point to the cost and time ad-

wantage of this routing, particu-

larly as it may have a bearing on
defence commodity movem.ents.

Low Gradients — Moderate Curves —
Heavy Standard Bridges

In various past discussions with

defence and other governmental
authorities of both Canada and the

United States, there was obvious

misconception of the quality and
physical characteristics of the rail

line to Prince Rupert, which joins

the main transcontinental line at

Red Pass Jet., 279.5 miles west of

Edmonton. Because traffic, except

for the war years, has always been
light on this line, there seemed to

be a vague general impression that

it is a second grade line. The fact

is that the line from Red Pass Jet.

to Prince Rupert was built by the

Grand Trunk Pacific Railway
Company (completed in 1914) to

the standards of a high-class main
trunk line.

Since the G.T.P. and Canadian
Northern Railway systems were

consoUdated for operation in the

Canadian National system, the

main terminus of that system has

been at Vancouver, where much
more rail traffic originates, ter-

minates or is forwarded. Con-
sequently, the so-styled "Rupert
line" has had to assume branch
line status. The traffic density is

very low, population in the towns
and villages directly on the route

not exceeding 40,000, of which
Prince Rupert accounts for 9,000

to 10,000.

However, the high standards of

construction held the ruling grade

to 4/lOths of one per cent, except

for one relatively short eastward

pusher grade of 1 per cent imme-
diately west of Red Pass Jet.

Compare this with the mountain
gradients of some of the widely

advertised North American roads.

It might be recalled too, that the

main line crossing of the Great
Divide just east of Red Pass
(Yellowhead Pass) is the lowest

rail passage of the Rockies in

North America. Steel bridges are

of heavy standard construction

—

Coopers E 51 loading. The curva-

ture of a standard maximum of 6

degrees is extremely moderate,

having regard to the fact that this

is mountain terrain almost

throughout.

Oil - burning locomotives are
used, and due to the light nature

of the traffic these have been of

25,000-lb. tractive effort which, in

practical terms, means handling

trains of about 35 cars or 2,000

gross tons. Yard track capacity

at terminals, while adequate for

present day demands, is limited,

but can be extended at all points

without additional land commit-
ments, as adequate provision was
made in original construction. Dur-
ing the late spring, summer and
autumn months there is a heavy
express fish movement from Prince

Rupert to eastern Canadian and
United States points. In summer
there is a fairly heavy tourist

traffic over the line, which passes

through some of the finest scenery

in America.

Advantages Summarized

I think we may safely draw a

number of conclusions:

1. The port of Prince Rupert is

the only immediately practi-

cal land gateway to the Paci-

fic from the interior produc-

tion centres of Canada and

the United States between

Vancouver and the Aleutian

Islands of Alaska.

2. The Prince Rupert land route

provides an excellent channel

of transportation for commer-
cial as well as military pur-

poses for the United States

and Canada to Alaska and

the countries of the Orient.

3. The Port of Prince Rupert

—one of the world's greatest

harbours— has highly devel-

oped port and marine facil-

ities, capable of ready and
swift expansion.

4. The rail line serving this port

from the interior has been

built to high railway stand-

ards, its present capacity can

be readily amplified.

."). Under peacetime, no less than
wartime conditions, the route

through Prince Rupert offers

large advantages in the move-
ment of traffic between the

United States and Alaska.

Moreover, not only is the over-

all distance from points in the

central and eastern United States

and Canada to Oriental points

shortened, as compared with other

Pacific Coast ports, but of even
greater significance is the saving

Fig. 6. Aerial view of Prince Rupert showing part of the harbour facilities.
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in ocean-going sliip tonnage re-

quired to move a given volume.

and hence the hazard and result-

ant loss inciilental to the move-
ment of that volume. The saving

in ocean sailing time to Oriental

ports from Prince Rupert as com-
pared with, say San Francisco, is

21/2 days. The saving in ton days
and. finally, in ship lifetimes espe-

cially in war conditions can readi-

ly be visualized. These points were
well exem])lified, though little pub-
licized, in the late world war, when
the United States forces used
Prince Rupert as a forwarding
base for ordnance and supplies of

the Aleutian Campaign.

Northwest Deserves More Attention

It was not my purpose in pre-

])aring this paper to put forward

any proposals or suggestions for

action in the field of either de-

fence or international collabora-

tion. My excuse for choosing the

northwestern corner of the contin-

ent as a subject is only that T

have spent considerable time in

jmrts of that country, and conse-

quently have thought more about
it than I have about some other
things. I think it deserves a great

deal more attention by North Am-
ericans of both nations, and espe-

cially in North American schools,

than it has been receiving. Speak-
ing in character, as a railway man
mainly concerned w i t h matters
bearing on the development of

our territory I can, however, witli

knowledge and confidence set out

the following conclusion:

The northern Pacific coast of

Canada, with its great harbour

and port at the gateway to south-"

eastern Alaska and facing to tl;('

Orient, has potentialities of na-

tional and continental significance*

which have been obscured, partiy

by events and partly by lack of

popular understanding. Late de-

velopments in industry, in world
affairs and in international rela-

tions, point to the increasing ;: -

vantages that have come from :

establishment of Prince Rupert -

a Pacific Ocean terminal on t

only harbour north of the Va -

couver locality reached by ^_

continental rail sy.stems: adv;v -

tages from a viewpoint of con-

tinental defence, as a factor m
international relations in its sitii-

ation at the gateway to Ala-k .

and as a prime centre of indu-r

on the north Pacific coast of Bn-
ish Columbia. \

Cold Weather

Construction

The crusher and mill buildings

of Johns-Manville's new Munroe
asbestos mine in northern Ontario
were built during the winter
months last year when tempera-
tures were as low as —56°F on an
exposed thermometer. The two five-

storey .steel frame buildings com-
prising 83,500 sq. ft. of floor space

were erected in 190 working days
using mainly unskilled labour, re-

cruited locally and working under
extreme winter weather conditions.

This performance was due mainly
to the extreme simplicity of the

wall con.struction used for the

buildings. The steel structure was
completed in units of 8 to 12 bays,

the steel for each bay being car-

ried to the full height before start-

Fig. 1. First group of bays with exterior walls of corrugated
Transite applied.

ing the

bays w
support

next bay. Aftei- a group of

as framed, the girts that

the wall were placed and

Fig. 2. Exterior of completed crusher and mill buildings.

the walls were built working from
the outside in.

Sheets of corrugated asbestos

board lapped horizontally and ver-

tically, were stud welded to the

steel transite. As soon as one group

of bays were enclosed by these ex-

terior sheets.~a tarpaulin was drop-

l^ed over the open end to permit

heating and pouring of the five

floors of concrete. Rock wool batts

were then stacked against the in-

side sui'faces of the corrugated

Tran.^ite and covered with a vajwur
barrier paper. The wall was com-:

l)leted by stud welding an intei'ior

wall of corrugated Transite.

The finished wall is only 5I/2 in-

tliick and weighs only 15 lb. ]ier

sq. in. but it has an insulating

value equal to a 10 ft. thickness of

brick masonrv.
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(Ex-Officio), W. E. BROWN L. C. SENTANCE
W. J. W. REID

Sec.-Treas., G. L. SCHNEIDER,
Bavaront, Halton Place, Burlington,
Ont.

KINGSTON
Chairman. G. T. L. ANDREWS
Vice-Chair.. A L. MacLEAN
Executive. J. S. CAMPBELL C. R. DUNLOP

D. L. RIGSBY L. F. GRANT
(Ex-Officio), J. W. BROOKS R. D. BENNETT

M. G. SAUNDERS
Sec.-Treas., J. T. PROVAN,

132 Wellington St., Kingston, Ont.

KITCHENER
Chatrman, M. A. MONTGOMERY
Vice-Chair., M. D. STEWART
Executive. J. F. RUNGE A. J. GIRDWOOD

S. DEMBICKI A. C. MACNAB
(Ex-Officio). F. H. MIDGLEY
See.-Treaa., W. R. ROBERTS,

356 Guelph St., Kitchener, Ont.

KOOTENAY
Chairman.
Vice-Chair.

,

Executive.

(Ex-Officio).
See.-Treas..

LAKEHEAD
Chairman.
Vice-Chair.,
Executive.

J. L. BALLENY
H. P. HAMILTON
J. P. SVARICH P. S. BARRATT
S. L. BAIRD E. B. BROADHURST
W. V. NICHOLSON
A. H. W. BUSBY J. V. ROGERS
T. W. LAZENBY,

1974 Topping Street, Trail, B.C.

D. NORTON
H. A. OAKS

D. HUNTER

(Ex-Officio),
Sec.-Treas..

O. J. KOREEN
A. J. MICKELSON
F. E. AYRES A.
E. T. CHARNOCK
J. H HARGRAVE
K. A. McCaffrey
M. S FOTHERINGHAM
W. H. SMALL H. M. OLSSON
G. S. HALTER,

22 Murray Block, Fort William, Ont.

LETHBRIDGE
CiMirman. M. S. MITCHELL
Vice^Cfiair.. P. E. KIRKPATRICK
Executive. A. L, H. SOMERVILLE W. L. FOSS

W. B. THO.MSO.NI
(Ex-Officio). R. D. LIVINGSTONE

R. S. LAWRENCE
A. G. DONALDSON

Sec.-Treas. D. CRAMER,
c/o P. F. R. A. Airport,
Lethbridge, Alta.
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LONDON
Chairman, G. E. HUMPHRIES
Vice-Chair., D. D. C. McGEACHY
Executive, R. G. CODE D. N. COOKE

R. G. NEWELL S. G. CHIPMAN
J. D. CAMPBELL

(Ex-Officio). G. N. SCROGGIE V. A. McKILLOP
J. A. VANCE

Sec.-Treas., I. D. PATTERSON,
R.R. No. 7, London, Ont.

MONCTON
Chairman, N. B. EAGLES
Vice-Chair., E. M. NASON
Executive, F. A. DIBBLEE T. H. DICKSON

R. T. SANSOM R. H. STEVENSON
W. D. G. STRATTON
C. L. TRENHOLM

(Ex-Officio), R. L PARSONS
Sec.-Treas., V. C. BLACKETT,

229 Highfield St., Moncton, N.B.
MONTREAL

Chairman,
Vice-Chair..
Executive,

E. R. SMALLHORN
F. L. LAWTON
P. G. A. BRAULT A. B. DOVE
G. E. SHAW J. A. OUIMET
W. E. PATTERSON R. F. SHAW

(Ex-Officio), H. GAUDEFROY
R. N. COKE J. E. ARMSTRONG
H. F. FINNEMORER. E. HEARTZ
J. M. CRAWFORD E. B. JUBIEN
J. P. CARRIERE I. R. TAIT
L. L. O'SULLIVAN
L. A. DUCHASTEL

Sec.-Treas., R. B. WOTHERSPOON,
Dominion Textile Co. Ltd., 710

Victoria Sq., Montreal.

NEWFOUNDLAND
Chairm.an.
Vice-Chair.
Executive.

See.-Treas.

E. L. BAILLIE
G. H. DESBARATS
GRANT R. JACK H. K. WALTER
E. H. BARTLETT ERIC HINTON
G. W. CUMMINGS W. L. STUEWE
J. B. ANGEL H. S. WINDELER
E. L. BALL
JAMES M. HOPKINS, 107 Bona-

venture Avenue, St. John's, Nfld.

NIAGARA PENINSULA
Chairman, C. CLIMO
Vice-Chair., I. S. PATTERSON
Executive. J. E. KENNEDY E. GRUMMITT

C. A. O. DELL P. A. PASQUET
G. A. BENNETT W. NEALE
H. L. WEAVER

(Ex-Officio), A. G. ASPLIN P. E. BUSS
Sec.-Treas., J. J. MILLER,

Niagara, St. Catharines & Toronto
Railway, St. Catharines, Ont.

OTTAWA
Chairman,
Executive,

L. McKEEVER
B. OTTEWELL

G. T. DAVIS

F. R. POPE

A. C. ROSS
G. R. DAVIS T. FOULKES
M. C. S. BROWN H. R. WELCH
J. J. GREEN

(Ex-Officio), J. L. SHEARER
A. A. SWINNERTON
J. C. ELLIOTT

Sec.-Treas., W. R. MEREDITH,
56 Sparks St., Ottawa.

PETERBOROUGH
Chairman, J. M. KING
Executive, C. B. MUIR J.

J. C. ALLAN
A. J. BONNEY
C. W. HOLMAN

(Ex-Officio), A. R. HAILEY
M. M. ULOTH

Sec.-Treas., G. W. HERZOG,
601 Homewood Ave., Peterborough.
Ont.

QUEBEC
Life Hon.

Chair. A. R. DECARY
Chairman. LUDGER GAGNON
Vice-Chair.. JEAN ST-JACQUES
Executive. M. ARCHER C. B. BATE

G. DEMERS J. P. DROLET
L. R. TALBOT G. E. SARAULT

(Ex-Officio). J. O. MARTINEAU P. A. DUPUIS
PAUL VINCENT C. H. BOISVERT

Sec.-Treas.. ROGER DESJARDINS,
Prov. Transport and Communica-
tion Board, Court House, Quebec.

SAGUENAY
Chairman J. F. BRAUN
Vice-Chair.. F. G. BARKER
Executive. G. K. CLEMENT

L. W. GEAKE E.
J. MERCIER

(Ex-Officio), W. F. CAMPBELL
H. V. PAGE

Sec.-Treas. F. E. HOGG,
846, C-I, 7th Street, Arvida, Que.

SAINT JOHN
Chairman, W. R. GODFREY
Vice-Chair., JOHN REED
Executive, A. R. BONNELL

A. G. WATT
(Ex-Officio), E. O. TURNER

D. O. TURNBULL
Sec.-Treas., W. M. BRENAN,

42 Princess St., Saint John, N.B.

B. L. DAVIS
W. McKERNAN
D. F. NASMITH

G. T. MALBY

D. R. WEBB
C. G. CLARK

L. O. CASS
A. F. BAIRD

ST. MAURICE VALLEY
CiMirman, R. E. KIRKPATRICK
Vice-Chair., C. G. de TONNAXCOUR
Executive, W. R. MacKAY E. T. BUCHANJ

J. M. JOPP C. H. NEJ
A. H. WATIER G. R. GORI>

(Ex-Officio), F. W. BRADSHAW
J. F. WICKENDEN
S. E. WILLIAJIS

Sec.-Treas., C. M. WILLIAMS,
Riverside, Grand'Mere, Que.

SARNIA
Chairman. C. P. STURDEE
Executive, S. V. ANTENBRING A. W. SKE>

R. A. McGEACHY J. GUTHRI
C. M. STEWART B. B. HILLAEl
J. W. GRAEB

(Ex-Officio). F. F. DYER
Sec.-Treas., G. R. McMILLIN,

Imperial Oil Ltd., Samia, Ont.

SASKATCHEWAN
Chairman. G. W. PARKINSON
Vice-Chair.. A. B. OLSON
Executive. ALLAN TUBBY

C. C. HAY
J. B. MANTLE

(Ex-Officio). F. E. ESTLIN
M. J. SPRATT

Sec.-Treas.. D. W. HOUSTON,
P.O. Box 101, Regina, Sask.

P. G. McAI
R. BING-WO

A. H. DOUGLJI

SAULT STE. MARIE
Chairman. F. H. MacKAY
Vice-Chair.. F. D. GREENWOOD
Executive. W. D. ADAMS G. M. LYOU

T. F. RAHILLY C. W. BOAST
(Ex-Officio), L. R. BROWN W. R. DALTOl
Sec.-Treas.. K. H. SNELL,

33 River%-iew Ave., Sault Sie. Mark
Ont.

SUDBURY
Chairman.
\ 'ice-Chair.

Executive.

(Ex-Officio)
Sec.-Treas..

TORONTO
Chairman.
Vice-Chair.
Executive,

(Ex-Officio)

Sec.- Treas. ,

C. O. JL\DDOCK
R. H. MOORE
P. G. BENJAFIELD F. A. ORANGI
W. F. MILLER J. S. COOPEI
J. E. FREEilAN J. F. McCALLUJI
E. R. EATON
D. W. McKINTY,
The International Nickel Co.,
Copper Cliff, Ont.

C. D. CARRUTHERS
W. H. PATERSON
D. C. BEAM R. W. TEAGLI
I. S. WIDDIFIELD H. P. CADARIC

K. F. TUPPEI
E. A. CROSi

M. McMURRAY
E. R. GRAY'DOX
D. G. GEIGER J. F. MacL-'^.RE:
C. B. HAMILTON
F. E. WELLWOOD,
236 Avenue Road, Toronto, Ont.

VANCOUVER
Chairman, J. E. MacDOXALD
Vice-Chair.. S. H. deJOXG
Executive, E. L. HARTLEY' H. LIBBE'

C. SCRY'MGEOUR F. R. ADAS
R. WALKEM J. A. WEBSTEl

(Ex-Officio), W. X. KELLY J. X. FIXLAY'SOl
H. X. MACPHERSOX S. HOG(

Sec.-Treas., STUART S. LEFEAUX,
975 Lagoon Drive, Vancouver, B.C

VICTORIA
Chairman,
Vice-Chair.
Executive,

(Ex-Officio)
Sec.-Treas.,

WINNIPEG
Chairman,
Vice-Chair.,
Executive,

(Ex-Officio)
Sec.-Treas.,

T. A. J. LEACH
A. S. G. MCSGRAVE
D. A. MacLEAX J. A. W. IZARI
G. W. C. LAKE A. W. LASI
W. G. McIXTOSH
W. F. GR.\Y' H. F. BOURNl
W. A. BOWMAX,

1280 Kings Road, Victoria, B.C.

J. C. TRUEMAN
J. L. CHARLES
E. D. GAUER J. W. GREENLAW
R. X. SHARPE G. H. HERRIOl
R. T. HARL.\ND W. L. WARDROI
J. R. RETTIE R. A. MARVIt
W. C. HEAXEY L. G. SCOT!
C. V. ANTBXBRING T. H. KIRB'S
G. W. MOULE.

P.O. Box 541. Winnipeg, Man.

ONTARIO DIVISION
Chairman, W. L. SAUNDERS
Vice-Chair., W. A. T. GILMOUR

G. R. TL'RXERTreasurer
Board of

Manage-
ment,

Secretary.

F. R. POP!E. A. CROSS
C. P. WARKEXTIN
L. C. SEXTANCE,

c/o Canadian Westinghouse Co
Ltd., Hamilton, Ont.
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Together with Committee and Branch Reports

During the past year, the Institute

i;is continued the expansion of mem-
leiship and activity that has character-

ized the years since the beginning of the

Second World War. This expansion is

general in national engineering bodies

iliioughout the world.

The years of preparation for, and wag-
ing of, the Second World War were
rimes of emphasis on pure and applied
x'liuce, and incalculable scientific and
engineering progress was made. The

j engineer population has increased tre-

mendously and the Engineering Insti-

lute of Canada has become an organiza-

iion to be considered and consulted in

I lie conduct of the country's affairs, and
Muh consideration and consultation has,

m fact, come to comprise a good deal

of the work of the Council and the

directing and executive officers. Agenda
of Council meetings commonly include
correspondence with the senior ministers

and department heads in Ottawa.

New Branches

During 1950 the Sudbury branch was
officially inaugurated and has been most
active on behalf of the profession in

northern Ontario. In December, a long-
standing need was met by the inaugura-
tion of the branch in Belleville, Ontario.

Annual Meeting

The 1950 Annual Meeting was a new
departure from established procedure in

that it was held in conjunction with the
Annual Summer Convention of the
American Society of Civil Engineers.
About a thousand American and Can-
adian engineers attended and all agreed
that the experiment resulted in an ex-
cellent exchange of views and technical
information.
The branch officers' and students' con-

ferences and other events identified with
the Annual Meetings of the Institute
were held as in the past but technical
sessions, entertainment, plant visits, and
most luncheon and dinner functions
were held jointly with A.S.C.E. The
combined efforts of both societies re-

sulted in a particularly comprehensive
technical programme comprising 57
technical papers.

Council and Committees

Council met 11 times during the year
with 6 of these meetings being held
at points outside Montreal. Standing
and special committees have been active
and it seems unnecessary to report again

details which have been reported
throughout the year in the pages of the
Journal.

Engineers Council for Professional

Development

The Institute, has, during 1950, con-
tinued its active support of this influen-

tial international group. The appoint-
ment of Lt.-Col. L. F. Grant, past-pre-

sident and field secretary of the Insti-

tute to be vice-chairman of E.C.P.D.
was in some measure a tribute to the

contribution of the Institute, but it was
also a further recognition of the per-

.sonal support Col. Grant has himself
extended in the various posts he has
occupied on behalf of the Institute.

The activities of E.C.P.D. were con-
sidered in some detail in the report of

the annual meeting of that organization
which appeared in the November Jour-
nal (P. 988).

Premises

The expansion of the Institute ac-

tivity has aggravated the congestion of

the Headquarters building. The House
Committee has continued to study the
situation and certain minor changes
have been made. After the installation

of oil heating, the basement space was
cleaned and painted and has now been
put to use largely to provide additional
accommodation for the library. During
the past year, certain necessary repairs

were made to the front mansard roof
but there are indications that further ex-

tensive repairs will be necessary during
the coming year.

Presidential Visits

During 1950, Presidents J. E. Arm-
strong and J. A. Vance continued the
custom of visiting all, or as many as
possible of the branches. With the com-
plete co-operation of the Canadian
Pacific Railway Mr. Armstrong was able
to visit every branch and Mr. Vance
has, at the time of writing, covered the
maritime and western branches.

Commonwealth Conference

In accord with the desire of Council
to maintain close relations with the
World's major engineering bodies, Mr.
Vance and the general secretary attend-
ed the second meeting of the Confer-
ence of Commonwealth Engineering In-

stitutions in Johannesburg, S.A., in April
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and May of last year. The proceedings
and resolutions of the conference have
been published in the Journal (July p.

616) and are further covered in this

issue (p. 107).

Field Secretary

In October the Toronto office of the
Institute was moved from 350 Bay
St., to the new building of the Ontario
Association of Professional Engineers at

236 Avenue Road. This arrangement is

expected to facilitate full co-operation
between the Institute and the Associa-
tion. In his capacity as field secretary,

Col. L. F. Grant has already visited

many of the branches and has particu-
larly concentrated on the problem of

keeping the Institute in touch with
members not resident in branch centres.

Membership

The membership in all classifications

now totals 14,317. New names added for

the year amounted to 2,019, but deaths,
resignations, and removals reduced the
net increase to 1,751. Most of Canada's
senior engineers in responsible executive
positions are members and many lend
their active support to the extent of real

sacrifice in time and personal resources.
The Council and the membership of the
Institute are deeply indebted for these
contributions which are- in large measure
responsible for the place the Institute
occupies on the national scene. These
engineers must be constantly succeeded,
however, and it is fortunate that the In-
stitute has always commanded the sup-
port of the most outstanding and ag-
gressive younger engineers whose pro-
cession through branch and Council re-

sponsibility in the Institute so often
parallels their rise to executive rank in
industry.

The following figures indicate great
promise for future years, however.
Student members in the 1950 elections
comprised 1,629 which would indicate
that the rising generation is recognizing
these obligations early. There were in
addition 232 Members, 124 Juniors, and
4 afl[iliates elected during the year. There
were 30 reinstatements and 46 members
were honoured with the classification of
life member.

141 Juniors and Students transferred
to Member and 1,266 Students transfer-
red to Junior. Seventy-six Members, 77
Juniors, 35 Students and 7 affiliates re-
signed or were removed from the list

for non-payment of fees.

89



Deceased Members

During the }-e:ir 1950 the deaths of
73 members, including one Honorary
Memlier, lia\e been reported as follows;

HoNOKAUY Member

Dolierty, Robert Ernest

Members

Amos, Arthur
Asiels. Fletcher
Atkinson. Marshall Brodie
Barnes, Howard T.
Bates, Harry Eli
Birkett, Leonard Harris
Buckle, Charles Wilfrid
Cann, William N.
Carpenter, Henry Stanley
Chalmers, John
Chisholm, Donald Alex.
Chisholm, William Ronald
Connor, Arthur William
Creasor, John Alfred
Cropper, William Charles McDonald
Dibblee, Harry Miles
Dixon, Leon Snell
Duffy, David Auriel
Dunn, Guy Campbell
Elwood, Michael M.
Ericson, Charles Gotthhard
Evans, D. Arthur
Farrow, Richard Charles
Fawkes, Arthur Walter Ellson
Fowler, Charles Allison DeWitt
Goldman, Hyman A.
Grandmont, Bruno
Gregory, Alex Watson
Hill, E. S.

Hill, Stanley Clayton
Holden, John Chiene
Houston, Gavin N.
James, Harold H.
Keith, Homer Pasha
Legris, Charles Ernest
I^embcke, Robert E.
Lumb. William Ewart
Lyman, Stephen M.
Marshall, Joseph Atholstan Pembroke
Middleton, John
Mitchell, William Gordon
Morrison, Hugh Archibald
Munson, Arthur Hale
Macdonald, Archibald J.

MacDonald, Charles Donald
Macdonald, John Butler
McGrail, Thomas Ernest
Macnab, John J.

MacRostie, Norman Barry
O'Leary, H. Gordon
Porcherou, Alphonse D.
Roland, John Wilson
Ru.ssell, Allan Hugh
Scars, John Joseph
Sherrin, Philip William
.Sherwood, Luman
Siniard, Joseph W.
Smith, Robert Melville
Snyder, Horace H.
Thornc, Edward Lefferts

Treloar, George Edward
Walker, Alfred Paverley
Wellwood, Henry
Woollcombe, Edward Mickle
Worsfold, Cuthbert Coleman
Wright, Archibald E.

JUNIOBS

Chalmers, Hugh McL.
Dohan. John Timmins
Stark, James Currie

Students

(^'ollis, Brace John
Dcromc, Paul Louis
Kaiser, Joseph John

Total Membership

The member.-^hip of the Institute as at
December 31, 1950 totalled 14,317,
divided in the following classes (1949
figures are included for comparison)

:

1949 1950

Honorary Members. 21 20
Members 5,410 5,663
Juniors 2,558 3,740
Student* 4,498 4,818
Affiliates 79 76

12,566 14,317

Respectively submitted on behalf of
the Council.

James A. Vance, m.e.i.c.

President.

L. Austin Wright, m.e.i.c.

General Secretary.

Legislation Committee

The Committee was organized during
the late autumn and according to the
terms of reference, no legislation affect-

ing engineers has been passed. There-
fore, the Committee has nothing par-
ticular to report.

L. A. Duchastel, m.e.i.c,

Chairman

Committee on Employment
Conditions

As chairman of the above mentioned
committee for the Institute, I wish to

report no specific activities for the pasi
year. It appears that the present em-
ployment situation in Canada and
abroad does not warrant the interven-
tion of the Institute in any individual

ca.se that may de\elop.
As for the last few years, this Com-

mittee has not been called for any active

work.

G. N. Martin, m.e.i.c,

Chairman

Employment Service

Demand for engineers exceeds the

supply. That is the general trend noted
by the employment service during 1950

and with the high industrial activity

this trend is expected to continue
throughout the current year.
For the first half of last year the

demand was average, but in the later

part the number of openings and re-

quests for candidates from various firms

has risen sharply. The increased pace
of industry, caused apparently by the

unsettled international situation, has not
only opened many new doors for mem-
bers of the engineering profession but
has greatl.v expanded the contacts of

ihe service.

Known placements of engineers through
this office in 1950 were 121; 595 persons
were interviewed and a large volume of

correspondence was handled. While it

is valuable for the record to know when
the efforts of this service are successful

through acknowledgement of employers
and candidates, the routine matter of

formal acknowledgment is frequentl;
overlooked or forgotten. It is safe tL
assume that many more placements arc
obtained as a re.sult of our contact work,
Manj^ placements were also made during
the summer months with students seek-
ing employment. They proved to ht
highly successful not only from the vien
I^oint of students registered but also
with many employers.
Junior engineers are ver>' much in de-

mand and the large graduating class ol
1950 has been well ab.sorbed into in-
dustry. Actuall}-, vacancies for recent
graduates are becoming difficult to fill,

since almo.?t all seem to be satisfactor-
ily employed. Despite the normally low-
er demand for seniors, the service ia

able to report many highly successful
placements. The heavy flow of immigra-
tion from the United Kingdom and
Europe has supplied many skilled can-
didates and many of these too have
been placed. Several firms seem to have
filled their quotas for other than native
Canadian engineers but there are still

IJrofe^ional men arriving in Canada
who are available.
A total of 360 vacancies were regis-

tered with the dejmrtment in 1950 and
the details showed great variety of
needs. Several finns, not previously
associated with the engineering field,
sought our assistance in obtaining per-
sonnel. Sales work, requiring technical
background, was prominently offered
and found many applicants. A large
|)ubli.shing house emploj-ed juniors for
magazine pioduction work, a compara-
tively new outlet for engineering knowl-
edge and skill. AVith the broader scope,
it is not difficult to place engineers with
general technical ability.

It is interesting to note in correspond-
ence that long established businesses in
the United Kingdom also seek Cana-
dian rcpre.sentatives to handle its large
export business to Canada. The volume
of letters from all parts of our own
country from coast to coast indicates
the high prestige enjoyed by The In-
stitute and its services.
The department is appreciative of the

many gracious acknowledgments and
thanks for services rendered. Thev pro-
^ide encouragement and, perhaps" more
l>ractically. kee;i our records more exact
and valuable. For this reason alone, we
would a.-k, as in previous years, that
members co-onerate in letting us know
the result* of interviews or contacts
arranged by the employment service. A
successful placement when recorded, en-
ables us to clear our files and move on
to spend the time on those still to be
served.

At the end of the year, there were 94
applications on the available list. In
some instances, these mav represent men
seeking specific tj-pes of jobs or certain
locations of employment and asain
other special circumstances may prevail.
In its fourth year of publication, now

well established. The Emplovment Bul-
letin, of which 1,000 copies are dis-
tributed each month, has been mo^r
lielpful to members as a ready and qu; ;

summary of the employment picture
The Employment Service wishes

assure applicants and emplovers i

that, during 1951, it will continue
serve them with all its energv seek
out prospects to fill vacancies and ex-
ploring the widening emploj-ment field.

(Miss) A. Summers
Employment Ser:
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Publication Committee

During 1950, 171,910 copies of The
•Engineering Journal — an average of

A,6-15 per month — were printed. The
lost of production was 53c per copy, or

i6.3(5 per subscriber for the year. 811

iuges of technical and news material

ere published. The committee extends

lie thanks of the Institute to the con-

nbutors of papers and brancla secre-

anes and others who supplied news
ems and reports.

Ill 1947, the last year in which the

d\-ertising interests of The Engineering

uurnal were handled by an outside

igency, the loss to the Institute in pub-

ishmg the Journal amounted to some
8,000. In January, 1948, a new contract

wis signed which placed the advertising

.perations in the hands of the present

mblication manager whose office is in

he Headquarters building and who, in

ddition to acting as the Journal's adver-

ising agent, lends his extensive experi-

uce to the make-up of the editorial sec-

ion of the publication.

Under this arrangement the Journal

las shown a steadily improving financial

'Osition up to the report for 1950 which

ndicates tiiat the Journal has been able

contribute a modest sum to the other

lublishing activities of the Institute

—

ind particularly the publication of sepa-

ate technical papers.

As reported a year ago, the Journal

las come to serve as the general news
eliicle of the profession in Canada and
our committee believes it meet^ a real

leed in this respect. Certainly the com-
nittee encounters evidence that the

nembership generally favours the pres-

ent form of the Journal. Council has

nude available, funds for the separate

lublication of highly specialized tech-

lical papers and it is entirely reasonable

hat modest surpluses which the Journal

u.iy be able to achieve should contribute

ilso to this important publishing activity.

Your committee desires to emphasize
1 gain that this fund is available and it

s prepared to receive, in fact it earnestly

-elicits, manuscripts covering original

.vork of Canadian engineers. It is an
obligation of the Institute to provide

liese publishing facilities for its mem-
bership and it is likewise an obligation

31 Canadian engineers to set down their

echnical accomplishments for the re-

erence of future engineers.

Because of increased costs of all ser-

\ ices and the constantly increasing cir-

ulation of the Journal, the publication

manager found it necessary to recom-
mend that the Journal's advertising rates

should be increased effective January 1,

1951. Although the increase is approx-

imately 25 per cent, the Journal's rates

are still considerably less than the na-
tional average for contemporary tech-

aical publications.

I. R. TaIT, M.E.I.C.,

Chairman.

Library and House Committee

One meeting of the committee was
held in 1950. The need of additional

room at headquarters has of course been
Idiscussed, but the question of additional

loffice space is not now so pressing due
'to the fact that the reading room on
the second floor has been taken over
;for administrative purposes. However,

headquarters' activities are still expand-

ing and the need for additional space,

undoubtedly, will arise before long. It

should be pointed out that the main
difficulty in supplying additional space

at headquarter is in obtaining sufficient

money to do a job that will be satis-

factory for many years to come. The
amount required for this work is sub-

stantial and exactly how this money
can be obtained is not readily apparent.

It is understood that a grant is being
made to a building fund every year,

so that in time sufficient capital will be
available.

In the meantime, this committee feels

that present facilities have been expand-
ed practically to the limit, but under
present conditions where materials, etc.,

are difficult to obtain, this is not the

time, perhaps, for proceeding with a

complete new building.

During the early part of the summer,
repairs were effected to the front part
of the roof at headquarters' building,

but further work in this direction will

be required next summer.

Also during this last summer, the

basement has been cleaned and painted
throughout and is now used for the
storage of books from the library. This
move has been made possible because
of the change last year from coal heat-
ing to an automatic oil system.

H. F. FiNNEMORB, M.E.I.C.,

Chairman

Library Report

During 1950, the only change in the
libraiy, outside of statt', has been the
addition of about 500 feet of shelving
space in the stack room which should
provide for about four more years of

expansion. Provision is also now almost
completed for extra reading and study
space in this stack room.

Under the instructions of the general
secretary, the librarian spent a week at
the Engineering Societies Library in

New York last October, working on the
Universal Decimal System of Classifica-

tion. This week proved most interesting
and instructive. Work has already start-

ed at the Institute on the completion
of the classifying' of all the books in

the library. All members of the staff

are keen on this work. As it progresses,

the increased knowledge of the books
and their contents enables the librarians

to render better service to the members,
and, of still more importance, the mem-
bers are better able to serve themselves
in finding detailed information on any
subject in which they may be interested.

Enquiries for information by tele-

phone, letter and in person, show an
increase of 21 per cent over any previous
year, and circulation and reading room
use of books, pamphlets and reference
books has increased 15 per cent.

The attention of members is drawn to

the library film service. At the present
time, the library has in its collection

eleven films, but Institute membership
in the Canadian Film Institute gives

the members access to all film informa-
tion obtainable from Ottawa. Enquiries
are invited.

The following statistics will be of in-

terest to members:

Additions to the Library— 1950 1949

Books 364 259

Reports, Standards, etc. ... 771 766

Total 1135 1025
Increase — 8 per cent.

Circulation—

Books 2156 2089

Journals 2640 2036

Pamphlets 813 677

Films 6 8

Total 5615 4810
Increase — 15 per cent

Enquiries Received—
By telephone 4194 2978

In person—day 2129 2013
In person—evening 191 202

By letter 2060 1578

Total 8574 6771

Increa.se — 21 per cent

The value of material received for

review purposes and on exchange, total-

led S2,886, an increase of 5 per cent over
1949.

Appreciation is expressed to all pub-
li.shers who have co-operated in provid-
ing these books and reviews. It is hoped
that the publicity has proved of advan-
tage to all concerned.

Emily Keeley,

Chief Librariayi

Membership Committee

The programme recommended by this

Committee, of soliciting desirable pros-

pects to become members of the In-
stitute, is being initiated through the

efforts of the Field Secretary's office.

The results are not yet available.

The great increase in membership in

the Institute has been through recruit-

ment in the Universities and the sub-
sequent transference of these student
members to juniors and in turn the
graduation of a large number of juniors
to full membership. At the moment
approximately half the membership of
the Institute is junior and student.
The inauguration of several new

Branches has provided facilities that
have resulted in a number of desira:ble

l>rospects joining as corporate members
in these Branches.
In all the Branches there are numbers

of desirable prospects who should be
invited to join the In.stitute. It is hoped
that some orogramme can be devised
that will assure tliat these prospects are
invited to become members.

H. R. Sills, m.e.i.c,

Chairman

Board of Examiners

In September of last year Prof. R.
DeL. French who had served as chair-

man of the Board of Examiners since

February, 1945 relinquished these re-

sponsibilities and the writer desires to

record the Board's appreciation of his

outstanding contributions to its activ-

ities during this considerable period.

The movement to Canada in the post-
war period of large numbers of British

and foreign engineers and the necessary
appraisals of their engineering education
and experience have resulted in a good
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deal of work for the Board. It is con-

tiidered that the Institute is greatly in-

debted to Prof. French for his extensive

•ontribution to this work.
To a\'oid duplicating the legally pre-

scribed functions of the licensing bodies,

It has been the policy of Council when-
ever possible to recommend to appli-

cants that they should seek registration

if their engineering education is not

obviously equivalent to that offered bv
the Canadian universities. Because of

particular circumstances in some of the

provinces however, this policy cannot
always be applied and the Board is

then required to prescribe such examin-
ations as it considers necessary.

Throughout the past year the Board
has considered a number of such cases

and has in each case recommended such

examination as seemed called for. The

Board has also co-operated with head-
quarters in the conduct of examinations.
Toward the close of the year the

Board completed inquiries which indi-

cated that the national universities of

the Baltic States of Esthonia. Latvia and
Lithuania were of equivalent status.

Previously only the Universitj- of Latvia
at Riga had been approved but. on the

recommendation of the Board, the three

universities are now considered equallj'

acceptable.
C. A. ROBB, MJl.I.C,

Chairman

Treasurer's Report

The audited statements appearing
below indicate that the Institute con-

tinued to operate on a sound fina

basis during the year 1950.

Income from membership fees totalk

S109.720.05, an increase of $7,215.02

approximately 7.0 per cent over 1949.

Revenue from publications totalle

S127,659.81, an increase of $23,409.93

22.4 per cent over the previous ye
Expenses of publications totalled $1

877.17, an increase of $25,881.28 or

per cent over 1949.

After transferring $3,000 to the Bu
ing Fund, surplus for tie year amount
to $458.60.

Securities in the Institute's investme
accounts amounted to $.56,728.75, repr
sentmg a slight increase realized throti

conversion of certain holdings. The afj

proximate market value as of 31st

cember, 1950, of all our securities

at $56,716.00.

Comparative Statement of Revenue and Expenditure

For the Year Ended 31st December 1950

REVENUE
Membership Fees:

j^q^q

Arrears S 3,467.36

Current* 102,126.86

Advance 1,354.63

Entrance 2,771j20

$109,720.05

Publications:
Journal sales S 60.25

Journal advertising 127,599.56

$127,659.81

Income from Investments $ 1.190.16

Reftnd of H.all Expense 1,000.00

Sundry Revenue .\nd Profit on S.\le

OF Secukities 603.15

* Membership fees including

journal and directoiy.

1949

S 3,816.43

94,641.65

1,634.78

2,412.17

$102,505.03

S 186.75

104,063.13

.S104.249.88

S 1,203.49

1,025.00

644.85

3240,173.17 $209,628.25

EXPENDITURE
Building E.xpense: ^^^ ^^^

Propertv and water taxes S 1.385.82 $ 1.367

Fuel .." 726.27 172i

Insurance 463.36 297.'

Light, gas and power 826.73 741J

Caretaker's wages and services 1,488.00 l,403i

House expense and rejjairs 2,570.23 2,002i

$ 7,460.41 $ 5,985J

Publications:
Salaries $ 11,287.84 $ S,663i

Printing and sundry expense 83.893.82 66.574i

-Advertising and management 31,695.51 25,757

$126,877.17 ?10«.L995.»

Office Expense:
Salaries $ 46,243.00 $ 40.37oj

Telegrams, postage and excise 2.596.08 3J03J
Telephones 1.108.73 l,082i

Office supplies and stationerv 6,900.67 7.ol9i

Audit and legal fees
".

685.20 600i

Messenger and express 148.40

Miscellaneous expense 1,704.82 682j

Depreciation—furniture and fixtures 958.52 S69.'

$ 60.345.42 $ 54,31 >4

Gener.\l Expense:
Annual and professional meetings S 99:- 41

Students' conference l.lyy.»

Meetings of council S 1.572.46 1.301JJ?

Travelling 4.806.85 3.774jy

Branch stationen,- 316.34 315.63

Institute prizes 455.60 577JH
Library salary and expense 9,987.01 5,821.48'

Interest, discount and exchange 214.37 195A
Committee expenses 400.20 210J

Cost of membership in other societies 1.856.50 1,659J

Sundry expense 736i?6 55SJ

Pension plan 745i!7 3.009.7

Membership directory 4.269.90 4.592.4

$ 25.360.76 $ 24.217.31

Reb.ates to Br.\nches S 16.670.81 $ 14j245Jj

Tot.u, Expenditure $236,714.57 $199,754.72

Tr.\nsferred to Building Reserm; 3.000.00 8.000.00

Surplus for Year 458.60 1.S7S5S

$240,173J.7 $209,628.25
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Total Assets now stand at $126,970.71,

n increase of S3,000 or 2.4 per cent over
i(49.

Albert Deschamps, m.e.i.c,

Treasurer.

Finance Committee

During the year 1950 the revenue
cached an all-time high of $240,173, due
o continued expansion in membership,
<i transfers of students and juniors to

iifiher grades and to increased volume
)l advertising in the Journal.

There was likewise a large increase in

xpenditure due to higher building ex-

unse, to the larger number of Journals
Hinted and distributed, to necessary

staff and salary adjustments including
the operation of a field secretary's office

in Toronto throughout the year for the
first time, to the publication of a direc-

tory which proved more expensive than
originally estimated, to changes and ex-
pansion in Library staff, including trans-

fer to enlarged quarters and to the
general increase in the cost of doing
business experienced by all.

While the Institute has come through
a year of intense activity with the
Journal, due to excellent management,
carrying itself with a small margin to
spare, it is to be especially noted that
the excess of revenue over expenditure
of $3,458.60 amounts to less than iy2%
of the gross income and to only $0.24

per member including students and
juniors. An amount of $3,000 has been
transferred to the building fund which

now stands at $20,000 and $458.60 credit-

ed to surplus account.
Special reference is made to the

"Voluntary Contribution" project which
Council agreed to in 1950. The need
for additional funds was so apparent
to the committee and to Council that

some method had to be devised quickly
to meet the situation. Consideration
was given to increasing the fees but
this is a slow process closely restricted

by the by-laws. Had such a method
been followed a whole year would have
been lost. It is hoped and believed that

the voluntary method will produce sub-
stantial results.

The Finance Committee recommends
strongly that in future the reserves

account should be increased on the basis

of not less than $1.00 per member per
year, including students and juniors to

Comparative Statement ol Assets and Liabilities

As at 31st December 1950

ASSETS

Cash on hand and in banks
Accounts receivable—less reserve.

Arrears of fees—estimated

1950

5,376.77

13,972.88

3,500.00

1949

7,517.41

10,462.04

3,500.00

$ 22,849.65 $ 21,479.45

Investments at Cost:

(Approximate market value as at

31st December 1950—$56,716.00) .

.

56,728.75 56,434.92

UNDRY Advances 116.50 350.00

Deposit with Postmaster 400.00 175.00

Prepaid Insurance 756.00 170.00

Gold Medal 45.00 45.00

Library 1,448.13 1,448.13

Furniture and Fixtures—at cost less

depreciation 8,626.68 7,827.35

Land and Buildings—assessed valua-

tion 36,000.00 36,000.00

$126,970.71 $123,929.85

LIABILITIES
Current:

1950 1949

Accounts payable $ 9,803.53 $ 7,637.22

$ 9,803.53 $ 7,637.22

Special Funds:

As per statement attached 18,687.31 18,348.00

Reserves :

Building fund 20,000.00 17,000.00

Building maintenance 2,000.00 2,000.00

Contingent reserve 5,000.00 5,000.00

Pension fund reserve 5,366.50 8,000.00

Technical publications fund 1,095.35 1,385.21

Surplus Account:

Balance as at 3l9t Decem-
ber 1949 $64,559.42

Add: Excess of revenue
over expenditure for

year as per statement
attached 458.60

65,018.02 64,559.42

$126,970.71 $123,929.85

AUDITORS' CERTIFICATE

We have audited the books and vouchers of The Engineering Institute of Canada for the year ended 31st December
1950 and have received all the information we required. We have verified the cash in banks and the investment securities

and the revenue therefrom. In our opinion, the statement of assets and liabilities and statement of revenue and expenditure

for 1950, as attached, are properly drawn up so as to exhibit a true and correct view of thcs Institute's affairs as at 31st

December 1950 and of its operations for the year ended that date, according to the best of our information and the

explanations given to us and as shown by the books of the Institute.

RITCHIE, BROWN & CO.
Chartered Accountants.

MoNTRE.AL, 12th January 1951.
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provide lor necessary expansion and the

nueeriainiies of the future.

The Finance Committee met twelve
limes during tiie yeav and reported to

Council al each Council meeting.
The Finance Committee is in an ex-

cellent position to appreciate the work
done b}' the Headquarters' oi^anization.

Tnder these circumstances it is a pleas-

ure to record the Committee's apprecia-

tion of the excellent service rendered by
file general secretary and his entire staff.

R. E. He.'\RTZ, M.EJ.C.,

Chairman

Committee on Professional

Interests

To assist the reader of this report to

secure a clear understanding of this

Conmrittee's objectives, it would appear
useful to lliav'e these objectives re-

-tated.

Orip:inally organized to assist in the

advancement of co-operative agreements
between the Provincial Associations and
I he Institute which promoted their in-

corporation in the first instance, this

Committee, while still carrying on its

original work, has acquired, usually by
direction of Council, the duty of assist-

ing in the promotion of new branches,
the encouragement of co - operative
agreements with sister engineering so-
cieties and certain other special work
not specifically coming within the scope
of other standing or si)ecial committees.
With the foregoing in mind, we be-

lieve that the past year, from this

Committee's standpoint, has been one'
of unusnaal progress. There have been
many indications of substantial growth
and of consolidation of the many gains
made by the Institute in the five post-
war years.

Chiefly to be recorded are:

(1) The eminently successful work being
done by Colonel L. F. Grant as field

secretary, whose activities will un-
doilbtedly be recorded elsewhere but
whose influence on the work of this

Committee is of suoh a nature that
this report would be incomplete
were this assistance not gratefully
acknowledged. This Committee re-

gards the field secretary's work to

date, and the potential accompl
ments of that position, as being,

was expected, of the greatest
" portance.

(2) The overwhelming vot« in favo
of an agreement between the Ma
toba Association and the Winnjj
Brancih of the Institute is anot
step towards complete co-operatioi^

(3) Discussions are being held whic
are confidently expected to lead
the formation of a Branch in Prino
Edward Island.

(4) The visit of the president and ge
eral secretary to Britain and Souti
Africa, reported elsewhere, fc

another link in Commonwealth
operation.

(.5) The Joint Annual Meeting with th

American Society of Civil EngiE
and the Engineering Institute
July, 1950 did much to cement
friendly relations between the twd
societies and in many ways offered

the membership of both opportun-
ities for interchange of ideas thit

occurs only too rarely.

(6) The inauguration of the branch jt

Belleville. Ontario, brought our

Statement of Special Funds

As at 31st December 1950

Lkoxakd Medal Fund:
Balance as at 31st December 1949 .... $ 619.65

Add: 3% intere.st 18.19

$ 637.84

Lew ; Cost of prizes 42.00

Plummer Medal Fund:
Balance as at 31st December 1949 .... $ 839.58

Add : 3% interest 23.55

$ 863.13

Less: Cost of prizes 54.50

Past Presidents' Prize Fund:
Balance as at 31st December 1949 $ 8,499.68

Add: 3% interest 255.00

$ 8,754.68

Less : Cost of jjrizes

DuGOAN Medal Fund:
Balance as at 31st Decpnuber 1949 $ 3,016.29

Add: 3% inlere.-^t 87.00

$ 3,103.29

Le.sx: Cost of prizes 107.00

Julian C. Smith Memorial Fund:
Balance as at 31st December 1949 $ 968.78

Add: 3% inlere.st 28.68

$ 997.46

Less: Cost of prize 12.00

I'uND i.v Aid of Members' Families:

Balance as at 31.st December 1949 $ 3,910.34

Add: ',% interest 117.30

Pioneers of Science Prize Fund:
Balance as at 31 st Decemb(>r 1949 $ 238.60

Add: 3% interest 7.14

[,ire Members' Donation Fund:
Balance as at 31st December 1949 $ 255.08

Donation for 1950 10.00

Add: ?.% intere.«t 7.95

$ 595.84

$ 808.63

$ 8,754.68

$ 2,996.29

$ 985.46

$ 4,027.64

$ 245.74

$ 273.03

$18,687.31

H.\RRY F. Bennett Educational Fund

St.\tement of Receipts and Disbursements

For the year ended 31st December 1950

Balance as at 31st December 1949 $26,20631
Interest on loans repaid 33
Interest on investments 607

Dcdurl : Sundry bank charges $ 1.00

Sundry printing, etc 54.41

I^xpenses — students' confer-
ences, etc 3,310.74

$26,847.a

3,366Jj

B.alance as at 31st December 1950 $23,481.01

Investments at cost $16,920.00

Loans outstanding (see list) 7,495.00

Less: Bank overdraft
$24,415.00

933.91 I
S23.4S1.09

Investments A I cust:

$10,000.00 Dominion of Canada Bonds 3% Sept.

1, 1966 $10,03750
7.000.1)0 Province of Ontario Bonds 3% April

15, 1965 6,882.50

$16,920.00

91

Auditors' Certificate

We ha\'e audited the books of the Harry F. Bennett Educa-
tional Fund of The Engineering Institute of Canada for the

year ended 31st December 1950 and have obtained all the

information and explanations we have required. The account?

record interest recei\'ed on fully repaid loans only, no charge

having been made for accrued interest on outstanding loans.

In our opinion, the above statement of receipts and disburse-

ments is jiroperly drawn up so as to exhibit a true and correct

view of the affairs of the Fund as at 31st December 1950 and

for the year ended that date according to the best of our

information and the explanations given to us and as shown
by the books of the Fund.

RITCHIE. BROWN A CO.
Chartered Accountants.

Montreal, 12th Janu.ary 1951.
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total number of branches to thirty-

three (33).

ImiJementing; a decision by Council,

le vice-presidents of the various zones,

iually in company with some senior

embers, visited the branches of their

)ne. Reports by both branch menibeit;

id the vice-presidents concerned indi-

ited that this decision was a sound one
Iready the practice has resulted in

iscussions bringing benefits to both
ranches and headquarters.
This committee views wjth satisfac-

on the conferring by universities and
ster societies, of honours and awards
pon some of our distinguished members
-events which were previously record-

:1 in The Engineering Journal.

The increasing frequency of \'isits by
minent engineers from Britain and the

'nited States and the visits of our
lembers to the headquarters and
ranches of our sister societies are

lanifestations of growiing unity in the

rofession and such reciprocal visits

lould receive the encouragement of

11 members.
J. B. Stirling, m.e.i.c,

Chairman
•

Nominating Committee
'hiiirmnn: G. R. Henderson, m.e.i.c,

Sarnia, Ont.

Branch
Jelleville

5order Cities

Calgary

^ape Breton
:entral B.C.
Cornwall
Cdmonton
lalifax

lamilton
Cingston
kitchener
Cootenay'-
^akehead
^ethbridge
>ondon
kloncton
vlontreal

"Newfoundland
vTiagara Peninsula
)ttawa
-"eterborough

Quebec
5aguenay
5aint John
H. Maurice Valley
5arnia

Saskatchewan
5ault Ste. Marie
judbury
Foronto
i^ancouver
i''ictoria

iVinnipeg

Representative
J. E. Buchan
F. J. Ryder
H. R. Younger
S. G. Naish
W. Ramsay
John Hawkes
J. W. Porteous
C. D. Martin
W. A. T. Gilmour
R. D. Bennett
A. J. Girdwood
A. C. Ridgers
H. M Olsson
James Haimes
G. N. Scroggie
W. C. Baggs
J. A. Beauchemin
H. Forbes-Roberts
C. G. Cline
G. R, Turner
A. L. Killaly

C. H. Boisvert
W. F. Campbell
A. R. Bonnell
J. S. Whyte
J. E. Harris
A. H. Douglas
R. A. Campbell
W. B. Ibbotson
W. E. Bonn
Sidney Hogg
P. E. Doncaster
C. V. Antenbring

Admissions Committee
The work of this committee followed

he usual pattern with recommendations
^resented at each meeting of Council
)n applications pending at the time,

however, the recent revision of the by-
aws has placed additional responsibility

)n this committee since opinions are

lot now received from the Councillors,

md the sponsors are contacted only on
specific request from the Admissions
[l^ommittee.

Admissions or transfers were recom-
nended for 376 members in addition to

138 automatic admissions and transfers

nider co-operative agreements, and 1,234

lutomatic transfers from Student to
Junior. 1,629 students were admitted.
As noted in last year's report, work on

the manual was suspended pending r?-

\ision of the by-laws. The resulting

simplified procedure in jirocessing appli-

cations at Headquarters has now been
(stablished and the first draft of the
Manual should be issued in the early

part of 1951.

J. M. Crawford, m.e.i.c,

Chairman
O

Ontario Division

The activities of the Ontario Division
for the year 1950 have been limited in

extent, and related entirely to projects

initiated previously.

1. Shoreline Erosion
The committee on Shoreline Erosion,

under the chairmanship of Mr. P. Buss,
M.E.I.C, has studied in detail the report
of Dr. G. B. Langford on this subject.

^rom])ted by recent severe losses incurred
at the western end of Lake Ontario, the
Committee has taken steps to bring the
problem before Federal authorities,

through National engineering organiza-
tion.'^.

2. Co-Ol'ERATION WITH THE ONTARIO ASSO-
(,'!.\Tio.v OF Professional Engineers
The officers of the Division have con-

(linued discussions with officers of the
Association, and a very satisfactory re-

lationshi]), indicative of the fullest desire

to further co-operation, has been main-
tained. Through the initiative of several
Ontario Branches, and with the active
co-operation of the Association, members
of the A.ssociation have been encouraged,
successfully, to participate in Branch and
Institute activities.

3. St. Lawrence Waterway
The committee dealing with this sub-

ject has, under the chairmanship of Mr.
E. A. Cross, M.E.I.C, completed an ex-
tensive study of Mr. J. G. G. Kerry's
liaper, anfl of related literature. Further
investigation has been considered to be
undesirable in the light of present ad-
vanced state of International discus-gions

on this subject.

Officers for the forthcoming year are
as follows:

Executive Committee: chairman, W. L.
Saunders, Owen Sound ; vice-chairman,
W. A. T. Gilmour, Hamilton; secretary,

li. C. Sentance, Hamilton; treasurer, G.
R, Turner, Ottawa.
Board of Management: W. L. Saun-

ders. Owen Soimd ; W. A. T. Gilmour,
Hamilton; L. C. Sentance, Hamilton;
G. R. Turner, Ottawa; E. A. Cross,
Toronto; F. R. Pope, Peterborough;
C. P. Warkentin, Sarnia.

A copy of the duly audited financial

statement follows, prepared by the
Treasurer. Major-General G. R. Turner.

Financial Statement
receipts

Balance as at December 31, 1949. $141.78
Bank interest .68

$142.46
expenditures

Nil ....

Balance as at December 31, 1950. $142.46

$142.46

L. C. SeNT.^NCE, M.E.I.C,

Secretary.

Canadian Standards Association

As your representative on the Main
Committee of the Canadian Standards
A.ssociation. it is my privilege to furnish

another annual report on the activities
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of this important and rapidly growing
body.
The year 1950 has been a very busy

one in all branches of the Association's

activity, but the outstanding feature has
been the transfer of the Approvals Divi-
sion to new quarters at 71-77 Florence
St., Toronto, and its consolidation as an
operating unit in the C.S.A., severed
entirely from the Hydro-Electric Power
Commission of Ontario. This cliange is

of outstanding importance and has in-

volved a great deal of careful study and
concentrated effort, but during a visit

to the new ciuarters in November, the
writer was impressed with the value of

the new development and the splendid
facilities now available to the large staff

which has been transferred from various
separated offices and plants to these new
laboratories.

The Canadian Welding Bureau, an-
other important division of the C.S.A.,

has also been very active in the promo-
tion of good welding practice, including
the education and control of operators.

Since the establishment of this Bureau
a few years ago, the confidence of engi-

neers, architects, building officials and
fabricators has increased to the jjoint

where welding is accepted for tiridge and
building structures by many municipali-
ties and government departments
throughout Canada. Further develop-
ments are in pro.spect in order to smooth
out some of the difficulties aufl misuu-
derstandings that still exist and a very
active and important futiu'e is visualized
for this division.

During the year, 47 new C.S.A. pub-
lications were issued comprising 34 new
standards and 13 revised editions of
existing standard's. T w e n I y existing

standards were reaffirmed as represent-
ing current practice, while minor revi-

sions to 15 other standards were accom-
plished by the is.sue and insertion of re-

vision slips. Many other projects are
under investigation, some in an ad-
vanced stage and some in a preliminary
stage, and to the construction industry,
some of the more important accomplish-
ments are the preparation of 19 specifi-

cations dealing witli gypsum and linu'

in'oducts and also the con.solidation of

the specifications dealing with timber
products under the newly organized Sec-
tional Committee. Furthermore, the
Sectional Committee on Civil Engineer-
ing has been divided to make possible
the formation of Sectional Committees
on such matters as concrete and build-
ing materials, etc.

Among the 47 standards published or
republished during 1950, are a series un-
der G-40 for structural steel, the new
S-1 covering steel railway bridges, this

being the 4th edition, a 3rd edition of
B-12 covering galvanized steel wire
strand, a 2nd edition of B-33.1 govern-
ing cap screws, set screws, studs and
nuts and new additions of 015.1 and
015.2 governing cedar poles.

In conclusion, it may- be noted that
membership in the C.S.A. is increasing^
both in numbers and in representation
and that industry in general is appre-
ciating the fact that this Association
provides a real service to both producer
and consumer. There are still many pro-
blems to which standardization might be
applied and the Association is willing

and anxious to offer its services in every
case where there is evidence of a poten-
tial usage for standard specifications.

P. L. Pratley, m.e.i.c,

Representative of the Institute.
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Membership and Financial Statements1

BRANCHES

UCQ

Resident

Hon. Members

Members

Juniors

Students

Affiliates

MEMBERSHIP

Total.

Non-Resident

Hon. Members.

Members

Juniors

Students

Affiliates

Total

.

Grand Total Dec. 31st, 1950.

Dec. 31st, 1949.

Branch Affiliates, Dec. 31st, 1950.

FINANCIAL STATEMENT

Balance as of December 31st, 1949

.

Income

Rebates from E.I.C. Hq.

Payments by Prof. Assns .

Branch Affiliate Dues

Interest

Miscellaneous

Total Income.

Disbursements

Printing, Notices, Postage®.

General Meeting Expense®.

.

Special Meeting Expense®. .

.

Honorarium for Secretary . .

.

Stenographic Services

Travelling Expenses®

Subs, to other organizations.

Subs, tfl The Journal

Special Expenses

.

Miscellaneous

Total Disbursements

Surplus or Dcjkil

Balance as of December 31st, 1950

36

14

7

2

72.00

456.85

528.85

372 00

69
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59

1

162

41

90

1

21

7

16

2

160

80

234

2

204

34

174

1

67

106

43

26

73

20

15

30

2

46

20

41

24 52

6 H:

12 34

163 294 48 46 476 413 142 54 113

27

23

18

35

83

24

72

36

20

18

U
7

26

15 :;

3 i;.

18 i;.

44 46 26 76 179

207

161

340

297

112

77

53

43

58

44

552

450

592

481

346

286

152

173

876.58

421.20

7.00

11.43

1,117.03

211.48

150.40

504.89

179.00

31.95

939.77

391.96

92.40

151.55

30.00

560.55

94.20

11.75

198.74

133.20

32.00

142.00

393.23

232.80

522.90

803.32

468.05

156.20

735.60

3.71

721.89

32.24

534.50

82.00

25.77

787.34

184.57

267.90

24.00

1,556.66 1,806.01 834.50 105.95 307.20 1,559.02 1,617.40 1,429.61 291.90

83.11

10.00

1,293.55

21.25

2.00

5.00

.35

263.52

193.04

1,133.34

23.40

38.15

10.75

17.74

13.50

803.99

23.00

20.69

66.13

5.00

4.30

30.08

20.87

314.50

2.00

186.51

380.07

140.53

100.00

333.43

68.75

1,007.44

100.00

114.40

5.00

4.20 .54 9.65

521.21

15.42

85.75

27.41

317.97

47.75

719.67

50.00

8.00

150.00

150.92

45.24

145.69

44.98

49.39

1,415.26

141.40

1,017.98

1,662.20

143.81

355.29

867.43

32.93

359.03

96.66

9.29

24.86

377.10

69.90

128.84

1,343.74

215.28

608.51

1.737.18

119.78

348.27

1,444.31

H.70

17.54

285.30

6.60

191.17

44 33 36

67

44

98

70

146

139

78 2(>:

62 is:

151.84

120.00

20.00

3.50

183.44

170.70

53.30

143.50 224.00

60.58

80.63

26.54

79.28

20.00

228.36

5.18

21.5

325.46

289.20

35.00

3.00

2.35

329.55

135.82

35.40 356lKi

106.67

93.00 ie.»

68.05 ^Ai

303.12 8».t

17.61

7.94

185.36

41.86

109.98

342.91

118J91

64.53

93.38

300.90

8.15

10.15

1.25

51.98 83.f

44.44 174.*

138.97 »7.«

25.00

6.30

58.00 21.S

5. IS .«

413.83

84S8

241.18

329.8" 5»-«

26.75 2»-«

109.07 5«.Ii

(Dlncludes general printing, meeting notices, postage, telegraph, telephone and stationery.

®Includes rental of rooms, lanterns, operators, lantern slides and other expenses.

®IncludeB dinners, entertainments, social functions, and so forth. ©Includes speakers, councillors or branch officers.
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Branches as at December 31, 1950
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816 12 49 88 21 73 30 13 58 37 49 5 10 245 91 19 66
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For voting purposes only, there should be added to Montreal Brancli, an additional 508 members, 317 resident in the United States, 117 in British possessions and 74 in foreign
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1 5.208.02 72.70 535.75 841.34 249.92 686.40 469.04 428.02 228.26 220.64 90.86 935.14 1,833.87 550.92 111.15 1,878.45
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Prairie Water Problems

Committee

Your Committee on Prairie Water
Problems was not particularly active

during the past year. The individual

members were, however, very interesteii

iu the hearings of the International

Joint Commission which held sessions in

connection with the application of the

Reclamation Service of the United
iStates for a share of the water of the

Belly and Waterton rivers. Some mem-
bers of the committee gave evidence be-

fore the Commission, and participated

in the discussion.

Your Committee wishes to go on re-

cord as being pleased with the appoint-

ment of General A. G. L. McNaughton,
M.E.i.c, as Chairman of the Canadian
Section of the International Joint Com-
mission, and Jean A. L. Dansereau,

M.E.I.C as a Member of the Canadian
Section.
While no problems have arisen, your

Committee is very pleased to note the

progress in the building of additional

irrigation and power works that will

make good use of considerable addi-

tional water, and increase both agricul-

tural and industrial production. The
Federal Government spent over four

million dollars, and the Alberta Govern-
ment over two million in the develop-

ment of the St. Mary and Milk Rivers

project in 1950. This year's construction

brought about 6,000 acres additional

land under irrigation, but eventually a

total of about 340,000 acres will be re-

claimed. This will, it is estimated, in-

crease the population of Southern Al-

berta by about 30.000 persons, and in-

crease the agricultural production by
millions.

Calgary Power Ltd. made good pro-

gress in the constniction of the Spray

project, which will soon be put into op-

eration, adding 210,000 acre feet of stor-

age in the Bow Ri\'er basin, and 90,000

H.P. to the company's power produc-

tion.

The Prairie Water Board, set up by
the Federal Government, and the gov-

ernments of the provinces of Alberta,

Sa.skatchewan and Manitoba, is func-

tioning and making a thorough check up
on the u.se and waste of water in the

prairie Provinces. Its work should result

in more economical u.se of the streams

that originate in the East slope of the

Rocky Mountains.

G. A. Gaherty, M.E.i.c,

Chairman.

Committee on Atmospheric

Pollution in Canada

This Committee was appointed early

in 1949 to study the general question of

atmc-rpheric pollution in the various

parts of Canada and to recommend a

standard by-law or oidinance that could

be adopted, with such local modifica-

tions as might be necx^ssary, for use in

any of the provinces.

The Committee was a joint one repre-

.sonting a number of different public and

professional btjdie.s, and since October

I2tb, 1949, eight formal meetings of the

Committees have been held. At each

meeting appropriate sub - committees

were formed to study various individual

a.snects of the problem, and the reports

of these .sub-committees were dealt with

at the main Committee meet/ings.

The full report, including the forni

of ordinance suggested, is now ready in

draft form and will be considered at

the next meeting of the Committee on
January 17th, 1951. If it is then ap-

|)ro\-ed, after the necessary amendments
have been made, it will be referred back
to the parent organizations for approval
or criticism. Thereafter, if the report is

approved as it stands, it will be printed
and published, but if further amend-
ments of a serious nature are required,

the Committee will reconsider the mat-
ter and will then, presumably, issue a

new report.

E. A. Allcut, M.E.i.c,

Chairman

Canadian Chamber of

Commerce

The Canadian Chamber of Commerce
celebrated its 25th Anniversary in 1950.

During that period of phenomenal in-

dustrial expansion it has given leader-

ship in the solution of many problems
affecting the social and economic health
of the eountiy. This has been done not
only in the national field but also,

through the constituent local Boards of

Trade and Chambers of Commerce, at
the community level. "In fact, it is here
that the most effective Chamber of

Commerce work is done. It is through
these community organizations, devoted
to the promotion of the civic, commer-
cial, agricultural and industrial progress
of the community, that building for the
future is taking place."

The basic soundness of the Canadian
economy was shown by its ability to

meet the unprecedented demands of the
last war and bv the facility with which
it changed from war-time to peace-time
conditions. However, in the words of the
Annual Report of the Chamber "we are
again faced with the need for greater
defence expenditures. There is the pros-
pect that continuing and heavier re-

quirements for our actual survival will

defer any further transition to a more
normal peace-time basis for business
generally.

"It would be difficult to superimpose
even a moderate nreparedness nrogramme
on our present industrial structure with-
out limiting to some degree the freedom
of producers to nroduce and of consum-
ers to consume. Moreover, the burden on
the national budget of substantially
larger defence exnenditures and larger
social and public works expenditures
could become dangerouslv onerous. All

of our foreshadowed .security legi.slation

and spending, therefore, should be re-

examined in the light of our defence
situation.

"Nevertheless, both government and
business are confronted with the prob-
lem of buildins: sufficient bulwarks
against communist aggression without
undermining the very foundation on
which our progressive democracy rests.

Some sacrifices are inevitable, but a

practical comnromise must be effected

between satisfactory defences and im-
proving standards of living for our
people. At the same time, any business
boom brought on by the threat of war
does not add to the country's basic eco-
nomic health and strength. A democracy
cannot turn its armaments into a profit.

"It is against this background that

business leadership will be called UPon
to face a challenging year ahead. The

Canadian Chamber is effectively organ-

ized to play its part in meeting that

challenge."

This is a problem in which engineers.

indi\idually and as members of the

Engineering In.stitute of Canada, should

be vitally interested and in which they
should take an active part.

J. A. McCRORY, M.E.I.C.,

Representative of the Institute.

National Construction Council

Four meetings of the Council were
held during the past year to consider
certain proposals and requests from
Organizations affiliated with the Counc;!
Perhaps the most important matter

was the growing tendencj- of private

and public bodies to engage engineers
and contractors from the United States

to plan and design their plants ani
buildings. This practice has createii

considerable dissatisfaction among Can-
adian engineers inasmuch as it reflect

-

on their ability and professional quali-

fications. The situation was also aggri-
vated by the change made a few year-

ago in the customs' regulations, wher"^-

bj' engineers' plans, drawings, and blue-
prints were admitted into Canada duf\-

free.

In order to draw public attention •
>

this situation, the Council felt it nece-
sary to emphasize'

1. The cost of educating architects

and engineers.

2. The loss of many of our talented

youth who emigrate to the United
States where they usually find littls

difficulty in obtaining lucrative

positions.

3. The unfairness of tariff item No.
ISOe w-hich permits engineers' plans

to be brought into Canada duty
free.

4. The conservation of American dol-

lars.

With the assistance of the Engineer-

ing Institute of Canada and the Royal
Architectural Institute of Canada, a

siu'vey w-as undertaken of the Canadian
universities to ascertain the number of

.-tudents taking courses in engineering

and architecture, the number of grad-

uates in these professions, the average
cost of their education and the absorp-

tive capacities of the engineering and
architectural fields to take up the re-

s]3ective graduates.

The results of the survey indicated

that there were 10.715 engineering stu-

dents and 783 architectural students at

Canadian tmiversities in 1949-1950. of

nhich, it was estimated, 3.591 would
graduate in engineering and 99 in archi-

tecture during the year 1950. It was
further learned, as a result of the sur-

vey, that the approximate average cost

of an engineer's education, including

tuition fees, text books, equipment, and
living expenses, based on a four-year

course, was ap-^roximatelv S4.500.00 and
that of an architect, $4,240.00. To these

amounts should be added the pro-rata

cost of providing the necessarv facilities

and staff at the universities which is

estimated at S3.000.00. It was also

learned that the absorptive capacities

of the engineering and architectural

fields were approximately 100 per cent
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far the engineers and 87 ]:>er cent for

the architects.

Wliile the free entry into Canada of

ngineering jjhxns has been the subject

of much discussion at meetings of the
EngineerinK Institute of Canada, the

Canadian Construction Association, and
other bodies, the National Construction
Council, because of the strong; feeling

that engineering services were being
purchased in the United States when
oqual or better services were available

in Canada, wrote to the Minister of

Finance, drawing his attention to the

fact that customs tariff item No. 180e,

originally intended to apply only to

engineering services not available in

Canada, was, as at present worded, open
to abuse. The Council believes that cer-

tain advantages have been taken which
were never intended and this was
causing a great deal of dissatisfaction

among engineers and architects. The
Council therefore urged the Minister of

Finance to either amend or repeal the
item in question and it was gratified to
learn that he had agreed to refer the
matter to the Tariff Board for investi-

gation and report.

Another matter to come before the
C'Ouncil was the request of the Cana-
dian Lumberman's Association to lend
support to their resolution urging gov-
ernment action in the protection of

Canada's forest resources. In view of
the importance to the constiiiction in-

dustry of the preservation of our timber
re.-^ources. the Council wrote to the
Prime Minister expressing wholehearted
approval of this resolution. The Council
was gratified to learn from the Prime
Minister tihat the Government was also
\Try much concerned with the tremen-
dous loss of our forest resources through
fii-e and disea.se and that legislation had
been submitted to Parliament pro\'iding
"for entering into agreement with the
j)rovinccs for the protection, devdo i-

ment, and utilization of Canada's forest

resources, including protection from fire,

insects, and diseases". This legislation,

known as Bill No. 62, was sub.sequently
passed, following which the Council sent
its congratulations to the Prime Minis-
ter who exnre.ssed his appreciation for

its kind words of commendation.
Among other matters to come before

the Council during the past year, was
the licensing of United States engineers
to practise in the Province of Ontario.
This enabled them to carry out a num-
ber of building projects which could not
be carried out by American architects
because they were not allowed to prac-
tise in Ontario under the exi.--t.ing Archi-
tects' Act. This matter is now under
joint consideration by the Ontario Asso-
ciation of Architects and the Profes-
sional Engineers of Ontario and it is

hoped that some satisfactory solution
can be found to the problem.
Other matters considered included the

Canadian International Trade Fair, on
one of the Committees of which repre-
sentation was requested from the Coun-
cil ; a draft code for dwelling construc-
tion in connection with which the
National Re.search Coimcil requested
comments and .suggestions; and the
Cenvbines Investigation Act,. which the
Council felt did not come within its

juri.^diction. but was rather a matter
for the individual consideration of its

affiliated organizations.

W. E. Bonn, m.e.i.c,

Representative of the E.I.C.

Giant Forming Press for Aircraft Parts

This 5,000-ton hydraulic form-

ing press, one of the largest ever

manufactured in Canada, has just

been built by Canadian Vickers,

Limited, for Canadair, Limited,

for the manufacture of aircraft

parts.

A forming press of this type is

economical because only a male

die is needed. A block of special

rubber in the lower part of the

moving platen flows under pres-

sure and bends the metal around
the die. The rubber block in this

I)ress is the largest piece of rubber

yet made in Canada. It is 12

inches thick, four feet wide and
12 feet long and weighs 3,702

pounds; it was made by the Dom-
inion Rubber Co. Limited.

Built to Watson-Stillman de-

signs, this press is not only one

of the largest in the country but

embodies the latest design fea-

tures. It was completely manu-
factured in Canada, with the ex-

ception, of some of the hydraulic

pump equipment which was un-

obtainable here. The top platen

weighs 40 tons, the bottom weighs

35 tons, while the moving platen

in the centre weighs 70 tons. The
bottom platen is of welded con-

struction. The rubber pad holder,

made of seven-inch steel plate,

has complete penetration welds.

Holes for the four corner guide

posts, each 18 inches in diameter,

were bored simultaneously in the

three platens. The press operates

with a single ram, 62 inches in

diameter; fluid pressure is 3,000

p.s.i.
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From
Month

To
Month

Notes of the Institute and Other Societies, Comments
and Correspondence, Elections and Transfers

Hydro Electric Progress in Canada 1950

The annual review of Canadian
Water Power Development, recent-

ly issued by the Water Resources
Division, Department of Resources
and Development, Ottawa, reports

a new record for 1951 of 1,037,275

hp. of new hydro-electric capacity

installed during the year. This
brings total installed capacity to

12,654,835 hp., or 23 per cent of

total resources. New plants and ex-

tensions under active construction

will add a further million hp., while

those definitely planned amount to

another IV2 million hp. Increased

demand for energy was reflected in

an 8-per cent increase over 1949
in the consumption of primary
power.

In British Columbia, the B.C.
Power Commission is undertaking
two projects in the interior, total-

ling 37,000 hp. A 140-mile power
line to Vernon was completed and
another from Campbell River to

Duncan is under construction. The
B.C. Electric Railway Co. has in-

stalled a third 47,000-hp. unit at

Ruskin, and will modernize the

Lake Buntzen plant, increasing its

capacity by 42.000 hp. Storage
capacity has been increased on the

Bridge River plant. Several sub-

stations have been built, as well as

a power line from Nanaimo to Vic-

toria. Northern B.C. Power Co. is

installing 2,700 hp. in 3 diesel units.

The Aluminum Co. of Canada will

give further study in 1951 to their

jjroposed 1,600.000-hp., develop-

ment at Kitimat. In the Yukon,
construction started on a 3,000-hp.

100

plant at Mayo by the N.W. terri-

tories Power Commission.
In Alberta, Calgary Power Co.

has developed 62,000 hp. at Spray
Lakes, and 39,000 further hp. will

be completed at three others of its

plants in 1951. The transmission

system is being extended. 2,500 ad-

ditional farms were supplied with

power service. Northern municipal-

ities are installing two small plants

and investigating a third. Edmon-
ton has converted two more boilers

to gas firing.

The Saskatchewan Power Com-
mission is adding 15,800 hp. at

Kindersley and Estevan, and built

350 miles of transmission lines dur-

ing the year. Consolidated Smelters

has reopened its 3,300-hp. hydro-
electric plant at Wellington Lake,
closed since 1942.

In Manitoba, Winnipeg Electric

has added one more unit at Seven
Sisters, and has built a double cir-

cuit power line to its new substa-

tion at Transcona. 38,000 hp. of

the ultimate 114,000 hp. now being

developed by the Winnipeg Hydro
at Pine Falls, will be completed in

1951, as well as a first of two steam
power units for the City of Win-
nipeg. Shen'itt Gordon ]\Iines is de-

veloping 7,000 hp. on the Laurie

River for their Lynn Lake !Mine.

The Manitoba Power Commission
has added 278 miles of transmis-

sion lines and 3.363 miles of farm
lines during 1950. and increased

substation capacity by 16.300 kva.

In Ontario, the H.E.P.C. accel-

erated their development pro-

gramme on the Ottawa River due
to rapid increase in demand for

power. Seven 60,000-hp. units were
placed in service at Des Joachims,
leaving one for completion in 1951.

At Chenaux, two 20,000-hp. units

went into service late in 1950. leav-

ing 6 more for completion in 1951.

At La Cave, construction of a

plant with ultimate capacity of

192,000 hp. is activeh' proceeding

and 72,000 hp. will be readv during
1951. A 56,000-hp. plant was placed

in service at Thessalon in July,

while at Pine Portage two 40,000-

hp. units are now in service.

Two steam-generating stations

Cover Picture

In his paper on page 76, J. B. Bryce, m.e.i.c. describes the exten-

sive model tests from which was evolved the design of the spillway

Si the Stewartville Power Development of the Hydro-Electric Power

Commission of Ontario.

This month's cover photo is a general view of the development in

which the spillway shows very clearly at the left of the dam.
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are under construction at Windsor
and Toronto; the former with ini-

tial capacity of 132,000 kw.; the

latter with initial capacity of 188,-

000 kw., both to be completed in

1951. Ultimate combined capacity

will be 600,000 hp. Five temporary
steam plants with combined capa-

city of 61,000 hp. were placed in

service in 1950. Planning is pro-

ceeding on the Niagara River de-

velopment authorized last year by
treaty, with its proposed six 100,-

000-hp. units, scheduled for com-
pletion in 1954.

The Commission during the year
built 1,870 miles of transmission

lines and 2,100 miles of rural lines.

33,000 new rural customers were
added. Good progress was made in

converting from 25 to 60 cycles,

and the programme is scheduled for

completion by 1958 or 1959. Be-
sides the H.E.P.C. programmes,
21,000 hp. have been added by two
paper companies and one munici-

pality during the year.

In Quebec, units totalling 241,800

hp. were brought into operation,

and more than half a million hp. is

scheduled for 1951 completion.

Quebec Hydro installed another

110,000 hp. at Beauharnois, and
220,000 more hp. will be completed
in 1951. Shawinigan has placed two
65,000-hp. units in service at their

Trenche plant on the St. Maurice
and will install a further 3 units

in 1951. Northern Quebec Power
Co. are adding a fifth 34,500-hp.

unit on the Quinze River, to be

completed in March 1951. The
Aluminum Co. of Canada has com-
menced work on a 200,000-hp. de-

velopment on the Peribonka River,

for completion in 1952, and is

planning a second development of

similar size on the same river. A
total of 81,000 hp. at five sites is

actively under construction by
various companies and municipal-
ities for early completion, while

other smaller developments total-

ling some 21,000 hp. are planned
for commencement at early dates.

Four hundred miles of transmis-

sion line and 615 miles of rural

lines were completed during 1950
by Quebec Hydro, Shawinigan, and
other companies.

In the Atlantic provinces, the

Nova Scotia Power Commission in-

stalled 12,800 hp. on the Mersey
River in 1950; 28,000 additional

steam and hydro capacity is under
construction. The N.S. Light &
Power Co. completed a 5,000-hp.

plant in 1951. The Company will

add 3,000 hp. of hydro power in

1951 and will add two 20,000-kw.

steam units in Halifax during 1951

and 1953. The New Brunswick
Power Commission is building a

27,000-hp. plant on the Tobique
River, and is enlarging its Grand
Lake steam plant bv 12,500 kw. in

1951 and by 15,000 kw. in 1952.

The Newfoundland Light & Power
Co. added 13,000 hp. in 1950, and
is adding 3,300 hp. at Tors Cove in

1951. Other plants nearing com-
pletion are: Seaboard Power Co.,

Sydney, 15,000 kw.; and Maritime
Electric, P.E.I. , 7,500 kw. In the

four Atlantic provinces, 200 miles

of new transmission lines were com-
pleted in 1950, with a further 60

miles to come in 1951, while in

Nova Scotia alone 350 miles of

rural lines were built in 1950.

Ontario Association Annual Meeting

The Ontario Association of Pro-

fessional Engineers' Annual Meet-

ing was held on January 26 and 27

at the Royal York Hotel, Toronto.

A highlight of the meeting was
the banquet on Saturday evening

at which the speaker was General

A. G. L. McNaughton, chairman of

the Canadian Section of the Inter-

national Joint Commission.
The banquet also marked the in-

troduction of the new executive of

the Association for 1951, headed
by president W. H. M. Laughlm,
M.E.I.c, of the consulting firm of

Proctor, Redfern, and Laughlin of

Toronto. Mr. Laughlin succeeded

E. V. Buchanan, m.e.i.c, general

manager of the London Public

Utilities Commission.

A graduate with honours from
the University of Toronto the new
president first joined the Dominion
Bridge Company in Toronto. In

1946 he left the position of chief

engineer of the Company's On-
tario Division to become a partner

in the firm of Proctor & Redfern
at which time the partnership as-

sumed its present name.
Other members of the 1951 Asso-

ciation executive are: vice-presi-

dents, 0. D. Johnston, m.e.i.c, and
J. H. Smith of Toronto; R. C. Mc-

Mordie, m.e.i.c, W. L. Sagar,

M.E.I.C, R. M. P. Hamilton, A. M.
Doyle, A. W. Murdock, G. Ross

Lord, M.E.I.C, and J. R. Montague,
M.E.I.C, all of Toronto; J. L. Lang,

M.E.I.C, Sault Ste. Marie; C. K.

Eraser, Peterborough; D. S. Sim-

W. H. M. Laughlin, M.E.I.C.

mons, M.E.I.C, Sarnia; 0. W. Titus,

M.E.I.C, Leaside; L. C. Sentance,

M.E.I.C, Hamilton; J. W. Baker,
Virginiatown; A. E. Cave, Gerald-

ton; M. W. Hotchkin, Kirkland
Lake.

CCA. Meets in Quebec City

The 33rd annual meeting of the

Canadian Construction Associa-

tion was held at iQuebec City from

January 21 to 24, 1951. More than

700 delegates attended. At the

first general session, reports of

standing and special committees

and of representatives were read.

Lome Bain, chairman of the mem-
bership committee, announced that

current membership stands at 810,

a net increase over last year of 59.

Chairman W. J. Mackay of the

publicity committee, reported that

press and radio representatives

are turning more and more to the

CCA. for authoritative informa-
tion on construction matters, and
that releases enjoy wide accept-

ance. Chairman Drummond of

the committee on materials called

attention to a reversal in 1950 of

conditions experienced in 1949,

when a general balance between
material supply and demand had
been a main factor in stabilizing
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construction costs. Steel shortages,

he beUeved. would continue for

some time to come, in spite of the

current exivinsion and moderniza-

tion of Canadian mills. 1949 steel

imports had dropped to an annual

rate of 750,000 tons. There would
be no production ilicrease until

late 1952. A fiu'ther rise in pro-

duction of brick is expected, while

supplies of lumber are more
favourable, and would exceed de-

liveries in 1950, particularly in

the lower grades. He urged ma-
terial manufacturers to expand
production facilities, to keep pace

with the appreciably larger con-

struction volume that steel indus-

try expansion will make possible.

Chairman F. G. Rutley of the

equijnnent rentals committee ask-

ed api^roval for publication of a

schedule of equipment rentals for

use of governments, owners, and
contractors, at a cost of $5,000,

which would be largely refunded

by sales of the schedules. Chair-

man G. E. Grain of the civil de-

fence liaison committee, pointed

out that his committee was an ad-

visory group in connection with

various engineering services re-

quired in the event of a major
disaster. Groups had been formed
in practically all areas, composed
of competent men in their respec-

tive fields, many with former army
experience, ready to assist author-

ities at all government levels. He
felt that stress should be laid on

organization and financial aspects,

as well as on equipment available

and type of work required.

E. 8. Sargent, chairman of the

legislation committee, called at-

tention to the Essential Materials

Act, of last September, which gave
the Mini.ster of Trade and Com-
merce standby powers to regulate

l)roduction, distribution, and prices

of essential materials. The two
items most likely to be affected

were .steel and electrical energy.

Enumerating several additions to,

and changes in, federal and pro-

vincial legislation during 1950, he

noted progress toward legislation

to eliminate double assessment of

employees for workmen's compen-
sation when temporarily employ-
er! outside of their home province.

Chairman Albert Deschamps of

the taxation committee, pointed

to the leadership given to indus-

tries by the C.G.A., in submitting

its excellent brief last year to the

.Minister of Finance, as a result

of wliich relief was afforded foi'

the first time in the 1950 budget,

to sliareholders of closely held

corporations in the event of the

death of the head of the firm. H.
P. Frid, chairman of the la/bour

relations committee, stated that

many labour leaders and employ-
ers have agreed that the time has
arrived for the National Joint

Conference* Board to meet again,

to agree on a labour formula that

will make for the co-operation

and peace so essential for defence

construction.

More Apprentices Needed

J. M. Pigott reported as chair-

man of the apprenticeship com-
mittee, that present registration

of active apprentices stood at 9,816

for Quebec, and 5,499 for all other

provinces excepting P.E.I, and
Newfoundland. Though this was
an all time high, the latter figure

should be doubled, due to the

present acute shortage of me-
chanics. Furthermore, if the Que-
bec system is shown to produce
satisfactory mechanics and if the

apprentices stay in the industry,

without too high a turnover,

serious thought must be given, he

warned, to adopting the Quebec
system throughout Canada, abro-

gating the old apprenticeship

agreement in efTect in other prov-

inces.

There was, he charged, seriour

lack of co-operation in the train-

ing of employees. He again begged
the association to try and get a

uniform response from employers.

The scarcity of skilled mechanics,
he pointed out created too-power-
ful unions, which could obtain

advantages over other trades. It

drove work from field to factory,

and reacted unfavourably on de-

sign and craftsmanship. Not only

were more mechanics needed, but

better and more intelligent me-
chanics as well. The industry was
also suffering from a lack of prop-
erly trained superintendents and
foremen. Institutes for advanced
technical training are being ad-

vocated, and some are coming intu

existence. Mr. Pigott asked that

priority be given by the manage-
ment committee to full considera-

tion to the teaching of skilled

construction trades to Canadian
youth, to deal with the existing

manpower shortage.

Defence Construction

I?. G. Johnson, general manager
(if the Association, presently on

loan to the Department of Trade

and Commerce as president, De-
fence Construction Ltd., for the

dui'ation of the present emergency,
thanked the membership for their

many offers of co-operation. The
bc^t assistance they can give, he

said, is to get their contracts com-
pleted quickly and economically.

Defence Construction Ltd. is a

Crown Company, set up to ad-

minister the construction pro-

gramme for the national defence

effort. Staffed by Central Mort-
gage and Housing personnel whose
inspectors are located close to al-

most all D.C.L. job sites, it not

only awards contracts, but carries

out inspection, and is the paying
agent as well. Five regional offices

will call for and analyse tenders,

awarding them in a matter of

days. Only delays anticipated are

when voted funds are inadequate.

Some inspection will be done by
National Defence, and some by
engineering firms. As time goes on,

engagement of the latter's ser\dces

will increase.

The trend in defence construc-

tion will be towards permanent
types of construction, requiring

less maintenance. The target for

speedy settlement with builders is

three weeks after completion. All

bidders will receive lists of all bids

after award has been made. Con-
tractors must first make an effort

to get their own materials but if

this fails, help will be given in

procurement by the crown com-
pany, w h i c h also will have a

material expediting division. A
statement is forthcoming shortly

regarding designations for prior-

ities.

Bidders tendering firm prices,

said Mr. Johnson, were at an ad-

vantage over those inserting esca-

lator clauses. Each supplier and
sub-contractor was in the best

position to forecast trends and
estimate firm prices.

President's Address

At the first day's luncheon.
"Bob" Drummond of Toronto, the

Association's president, presided.

Following a welcome to the City
by Armand Viau, Quebec's indus-

trial commissioner, speaking on

behalf of mayor Lucien Bourne,
Mr. Drummond gave the presi-

dent's annual address, in which he
called attention to the record vol-

ume attained bv the industrv dur-

ing 1950. the final D.B.S. "figure

for which would exceed $'2'^-2 bil-

lions. While government estimates

of total work completed, including
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companies and individuals work-
ing on their own account, amount
to $3.1 billions, 15 per cent greater

tlian for 1949; half of tliis increase

in dollar volume probably reprc-

.<ents increase in physical volume.

Reappearance of shortages and
delays and wage increases were
reflected in a 10 to 15 per cent in-

crease in construction costs over a

year ago. Yet costs are not out of

line with the general trend.

The projected $li/4 billion de-

fence programme, he said, plus

shipbuilding, freight car building,

and allied requirements, superim-

posed on record breaking civilian

demand, foreshadows serious
shortages and the imposition of

certain controls. Controls and cut-

backs are a negative approach.
Emphasis should be placed on
more effective use of our supplies,

and expanded production and im-
ports and the development of a

larger labour force. He welcomed
announcements by major steel

producers of increases in capacity.

Repetition of the postwar volun-
tary deferment of less essential

projects was, he believed, just as

possible today. Warning of the

economic consequences of strikes,

he recommendecl secret ballots on
strike action and enforcement of

penalties for illegal strikes.

Continuing, the president ex-

pressed the view that there is

undue fear today of another de-

pression. With a new spirit of

courage, vision, and enterpri.se, he
said, we have abandoned the lack
of confidence which has so long
frustrated our rate of progress.

The course ahead is clear and
gives no cause for fear. Self con-
trol can avoid a broad measure of

government controls. Should world
events grow more serious, general
controls affecting production

,

prices, and pay envelopes may be-
come unavoidaible. One cannot be
operated effectively without the
other.

The guest speaker at the annual
dinner was the Hon. Maurice Du-
plessis. Prime Minister of the

Province of Quebec. Mr. Duplessis
sounded a warning that we are to-

day suffering from infirmity of will

l^ower. We see references to ration-

ing and restrictions, when logic

tells us the only reasonable and
fair control is self control. This
apathy and complacency, and not
communism and subversive ideas,

is the danger of the day. People
forget that the money to support

social security measures is their

own money that they pay in taxes.

Resolutions

Resolutions under consideration

by general contractors, sub-con-

tracts, roadbuilders, and supply

sections of the Association include

recommendations for reciprocal

agreements between provinces to

a\'oiii double assessment of work-
men's compensation, a repeal of

Customs Tariff 180 (e) which per-

mits free importation of engineers'

plans. Discontinuance of security

deposits with tenders for privately

owned projects, repeal of the exist-

ing Mechanics Lien Act; and a

new act to protect only workmen;
better inspection procedures for

housing; changes in labour rela-

tions legislation to require secret

ballots when trade unions vote on
strike action; deferment of non-
essential construction; resistence

to escalator clauses and quotatioii

of firm prices by the membership;
encouragement and assistance to

the Quebec-Ontario Joint Com-
mittee on apprenticeship.

Other resolutions up for discus-

sion and approval call for training

of immigrants in local methods,

language, and customs, and attain-

ment of citizenship; early comple-

tion of the Trans-Canada High-
way; practical leadership by the

Federal Government to provinces,

cities, and municipalities in the

matter of civil defence, and advice

and direction in regard to costs;

elimination of level grade cross-

ings; and standardization of high-

way traffic signs.

Other Speakers

Other speakers on the Conven-
tion programme include Col.

Willard Chevalier executive vice-

president, McGraw Hill Publishing

Co. Inc., New York; Max W. Mac-
kenzie, C.M.G., Deputy Minister of

Trade and Commerce, Ottawa; and
J. M. Wardle, c.b.e., m.e.i.c, direc-

tor of engineering. Water Resources
Branch, Department of Resources
and Development, Ottawa. The
meeting closed with a dinner dance
on Wednesday evening, January 24.

An Engineer Looks at Emigration

Sir Frank Whittle, Hon. m.e.i.c,

is better known as the inventor of

the turbo-jet engine, than as an

inventor or improver of emigra-

tion methods but today he is again

coming into the public gaze be-

cause of some revolutionary ideas

on emigration which he is advo-

cating.

Not long ago Sir Frank was in

C'anada to sound out the officials

at Ottawa on his proposals. They
have not received much publicity,

but he has sent the Institute a copy

of a short article which gives a

rather general outline of what is

contemplated. Even a casual read-

ing will disclose the immensity of

the scheme, and only a few mo-
ments' contemplation will reveal

it to be bold beyond anything ever
conceived before. However, it is

a positive proposal and deserves
the serious consideration of every-
one. Don't say it can't be done
until you have given thought to
the great advantages it offers. No
proposal that holds such almost
boundless possibilities for good,
should be dismissed casually. It is

indeed big business and big think-
ing.

Just recently Sir Frank has been
elected chairman of the group,
that is promoting the proposal;
"the New Era of Emigration".
Here is the article:

"Operation Commonwealth"

Air Commodore Sir Frank Whiffle, Hon. M.E.I.C.

A great deal is said about the

numerical strength and technical

quality of our fighting services,

but far too little is said about

aspects of the security of Great

Britain and the Commonwealth
which are even more vital to sur-

vival. However strong the fighting
services may be, we shall remain
dangerously vulnerable as long as
we are 50,000,000 people living in

a land which, even with its pres-
ent highly developed internal com-
munications, is not capable of
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foodmg more than 80,000.000 from
its own soil.

Even if tlie population were
evenly distributed, the situation

would be dangerous enough, but it

is not. Tlie great bulk of it is con-

centrated in a few small areas.

The fact that one-sixth of the total

poi)ulation is concentrated in tlie

()80 square miles or so of Greater
London at least doubles our vul-

nerability due to over-population
in itself. Added to this, all our
main arteries radiate from Lon-
don; dangerous bottlenecks in our
overseas supply routes occur at

such ports as London, Liverpool,
Southampton, and Glasgow.

How many people stop to think

what our situation would be if the

railways, arterial roads, and major
docks were put out of action over-

night? They are the lungs and
arteries of a highly organized com-
numity; without them it is prob-

able that no more than 10,000,000

people could hope to survive. In
other words, about four-fifths of

the total population would be
faced with death from starvation,

because even though there might
be food for three—fifths of the
j)opulation, its distribution would
become virtually impossible.

While a dislocation on this scale

seems unlikely, it is not impos-
sible. In these days of atom bombs,
something approaching it is easily

possible.

A highly organized community
has many analogies with the hu-

man body. The individuals which
compose it—like the cells of the

body—are for the most part spe-

cialized to do certain limited func-

tions. Apart from their own par-

ticular form of specialization, they

are entirely dependent on other

sections of the community for the

means of life. The central govern-

ment, telephone system, etc., are

analagous to the brain and ner-

vous system; the roads and rail-

ways fulfil .similar functions to

the veins and arteries, and so on,

but like many complex mechan-
isms, while it may be very effi-

cient while it is working, it is also

very vulnerable— that is one of

the great dangers of over-central-

ization. The better it works while

it is working, the more liable it is

to complete dislocation.

No country in the world is so

vulnerable to the atom bomb as

Great Britain. Five or six atom
bombs at an equal number of

vital points would cause complete

chaos. They would not necessar-

ily come from the air—what is to

stop some innocent-looking tramp
steamer from depositing atom
bombs at critical points in the

Thames and other major harbours,

to be exploded at the will of the

enemy? For all we know, they
may be in position now. It would
pay an enemy to use them in such

a way that the maximum material

damage is done while the loss of

life is kept as low as possible.

Collapse by starvation would then
come all the sooner.

What are we going to do about
it? Piecemeal emigration is use-

less. Nothing short of a very care-

fully planned large-scale migra-
tion will do. Whole communities
must be moved to other parts of

the Commonwealth in such a way
that they can rapidly become vir-

tually self-contained in their new
home— with them must go their

tools and, so far as possible, their

living accommodation. The whole
thing would have to be run like a

large-scale military operation. The
order in which people go would be

most important. It is clear, for

example, that the emphasis should
be on the building trades in the
initial phase. We could afford this

because after about two million

people had gone, the need for

building further houses in this

country would virtually disappear.

The movement of such enormous
numbers of 'people and the vast

quantities of equipment which
would have to go with them is an

immense task. It would, for ex-

ample, require 100 voyages of a

grossly over-crowded Queen Eliza-

beth to move one million people

by sea. Nevertheless, colossal
though the task is, it is vitally

urgent that we face it.

Not only would we benefit from
such a policy, but the seriously

under-populated sections of the

Commonwealth would benefit also.

LTltimately the whole Common-
wealth would benefit in standard

of living because the man-power
now absorbed in carrying food

from where it is grown to where
it is eaten would be released for

more productive activity.

Large-scale migration is the

most urgent need—after that, or

associated with it, a number of

other measures are necessary.

Redistribution of the remaining
population ; decentralization of

communications and distribution;

an increase in the number of

usable harbours and .so on. Not
until these things have been done
shall we be safe from liability to

a very swift knock-out, followed

by mass starvation.

It must be remembered that if

a situation developed in which the

whole surviving population wa.s

engaged in a desperate struggle to

escape starvation, civilization as

we know it would disappear. In

such a seething cauldron the scum
would rise to the top; the average
decent citizen would stand little

chance against the desperate and
unscrupulous criminal elements in

the wild scramble for the means
of life. Many of them would not
shrink from cannibalism to keep
their beastly selves in existence.

These people are already a men-
ace— they would become a very
serious menace indeed in the cir-

cumstances \4sualized here.

Any potential aggressor must be

fully aware of our dangerous situ-

ation. Twice in one generation we
have been brought to the brink of

disaster by submarine blockade

and twice we have had just suffi-

cient time and means to scrape

through. Time is essential to deal

with aggression successfully. The
aggressor always has the initia-

tive. He is able to choose when
he will strike, where he will strike

and how he will strike. In this

atomic age, we may not be allow-

ed the time that saved us last

time.

I believe that a policy of large

scale planned migration beginning

at the earliest possible moment is

a vital necessity if the British na-

tion is to survive a third world

war, but I also believe that the

tremendous effort would not be

wasted if we are fortunate enough

to escape war. Planned migration

is a policy which is equally neces-

sary for security in war and for

prosperitj^ in peace.

These things must be self-evi-

dent to any intelligent and well-

informed individual— a blinding

glimpse of the obvious almost

—

yet it is a deplorable fact that

neither the Conservative nor

Labour party leaders have had
the courage to say what it is their

duty to say. Why? They should

know by now that the British

people give of their best when
faced with a mighty task in which

they believe.

Let Operation Commonwealth'
begin.
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Interesting Papers at Chemical Engineers

Meeting

house. A roof-top solar heat instal-

lation can be designed to supply 60

per cent of the energy required for

heating a home.

A number of interesting papers

were delivered at the meeting of

the American Institute of Chemical
Engineers in early December at

Columbus, Ohio.

New Rubber Production Process

It was reported that a continuous

cold rubber process has been devel-

oped by the B. F. Goodrich Chemi-
cal Company, Cleveland, Ohio.

Cold rubber, familiar to most mo-
torists as a source of tire rubber

superior to the synthetic rubber
produced during the war, was until

recently produced by a batch

method involving a 16-hour mixing
jieriod. A Goodrich-operated R.F.C.
plant at Port Neches, Texas, has

been converted from batch opera-

tion to continuous process. The
conversion has increased capacity
by about 20 per cent, lowered costs,

improved quality, and resulted in

better process and plant control.

Over 65 million pounds of cold

rubber have been thus produced.

Radioactive Wastes

Another speaker dealt with de-

contamination techniques which
are claimed to have successfully

eliminated the possibility of atmos-
pheric pollution by radioactive air-

borne wastes.

Two methods are used to elimin-

ate radioactive wastes— filtration

and absorption. The great majority
of these wastes are present as fine

dust, so filtration techniques have
been developed which reduce radio-

activity to the level normally oc-

curring in the atmosphere. For
those few radioisotopes which are

true gases, more complex absorp-
tion procedures are required.

Radioactivity that is removed
from the air, must be permanently
stored as it will be years, in most
cases, before the radioisotopes have
decayed to their stable products. In
some cases, however, where work
with short-lived radioisotopes is

carried out, storage for about one
hundred days is all that is required.

Fuel Oil From Coal

The U.S. Bureau of Mines in a

])rogress report on the liquid-phase

hydrogenation of coal announced
_at the meeting that improvements
in the process made it possible to

produce a usable fuel oil at only
1500 pounds pressure, representing

a three- to six-fold reduction from

previous high-pressure processes.

This lower pressure permits the use

of welded equipment and more
easily available piping materials

rather than the heavy forgings,

special piping and valves required

for the present high-pressure pro-

cess. Such simplification in equip-

ment may make it feasible to pro-

duce fuel oil in regions where
petroleum is scarce, but where coal

is plentiful, relieving the stress on

U.S. and Allied merchant shipping

in time of emergency, in addition

to providing a supply of oil during

normal times for those localities.

Glass Developments

The development of glass that

conducts electricity was reported

at the meeting. The use of this con-

ducting glass in windows of aero-

planes, locomotives and ships helps

to keep the windows free of fog

and ice. Very lightweight glass, full

of tiny bubbles, is another unusual
product, which is proving itself as

a heat insulating material and as a

buoyant core for life rafts. Glass
blocks have invaded every type of

construction, from residences to

chemical plants. Glass is astound-

ingly versatile and practical as a

construction material for chemical

process equipment when suitable

precautions are taken.

Solar Heating

Black glass can be used to heat
houses by capturing radiation from
the sun, which supplies the United
States with energy equivalent to

over 150 million tons of coal every
day. It was contended by one of

the speakers that most of this

energy is now wasted, but could be

captured for residential heating.

The proposed heat collector con-

sists of a group of partially black-

ened, overlapping glass plates,

mounted on a house roof. The ar-

rangement is similar to that of

shingles, separated by small air

spaces. A glass cover over the stag-

gered plates is employed to keep
out dirt. Because of the high trans-

missivity of glass for solar radia-

tion and its low transmissivity for

long-wave heat radiation, the glass

surfaces in the unit become heated
when exposed to sunlight, and the

reradiated heat has no avenue of

escape. Air passing between the

plates is heated from the trapped
heat of the sun and forced into the

Trucks and Roads
The Highway Research Board

and the U.S. Bureau of Public

Roads are co-ojierating in an at-

tempt to determine quantitatively

the effects of heavy truck traffic on

a concrete pavement, on behalf of

the highway departments of 11

states and the District of Columbia.
Seven makers are furnishing trucks,

and gasoline, oil, and grease is

being contributed by 14 companies.
The test road is a 1.1-mile

section of U.S. Route 301 in Mary-
land. It consists of two 12-foot

lanes of 9-7-9 inch cross section,

reinforced with wire mesh. Expan-
sion joints are 120 feet apart, with
two construction joints equally

spaced between them. All cross

joints have %-inch dia. dowels 15
inches apart, and lanes are tied

together by dowels four feet apart.

Subgrade soil is reasonably uni-

form throughout the test section.

Four axle loadings are being
used:

18,000 lb. on one axle

22,400 lb. on one axle

32,000 lb. on tandem axles

44,800 lb. on tandem axles

Although the tests have not pro-

gressed far enough yet to warrant
final conclusions, they have al-

ready definitely shown the destruc-

tive effect of heavy axle loads,

whether measured by the cracking
of the slab or by the vertical dis-

placement of joints. For example,
the 44,800-lb. load produced about
11 times as much cracking and eight

times as much joint displacement
as the 32,000-lb. load, though the
ratio of the load is only 1: 1.4;

while the 22,400-lb. load produced
six times as much cracking and 11

times as much joint depression as

the 18,000-lb. load, although the
load ratio is only 1:1.24.

These tentative results suggest
that road damage increases much
faster than the load causing it, per-
haps about as the sixth to eleventh
power. Definite conclusions must,
of course, await the completion of

the tests and the careful analysis
of the results, but they have al-

ready shown how destructive to
road surfaces heavy traffic can be,

and add strength to the conten-
tions of those who would limit the
permissible weight of vehicles using
the public highways.
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News of Other Societies

The Royal Architectural In-

stitute of Canada (1323 Bay St.,

Toronto, 5) announces that the

annual meeting in 1951 will be
held at the Chateau Frontenao,
Quebec City. INIarch 1, 2, and 3.

The ]i*51 convention of the

Canadian Section of the Ameri-
can Water Works Association
is plannetl to take place from May
21 to 23, at the Royal Alexandra
Hotel, Winnipeg.

The annual dinner meeting of

the Engineers' Alumni Associa-
tion (Central Ontario Branch) of

the University of Manitoba will

be held in the Royal York Hotel
in Toronto, on Feibruary 24, 1951,

commencing at 5.30 p.m.

The Wire Association will hold

its Canadian regional meeting on
April 19 and 20, ,1951, at the Royal
Connaught Hotel, Hamilton, On-
tario. Chairman of the main com-
mittee for this meeting is Mr.
James W. Galloway, of B. Green-
ing Wire Co. Ltd., Hamilton.

Concurrently with the National
^laterials Handling Exposition at

the International Amphitheatre,
Chicago, April 30 to May 4, there

will take place the Materials
Handling Conference sponsored by
the American Material Handling
Society. Information may be ob-
tained from Clapp & Poliak, Inc..

341 Madison Avenue, New York
17, N.Y.

Toronto, Canada, will be host

to the 1951 summer general meet-
ing of the American Institute of
Electrical Engineers, which is

scheduled for June 24 to 29, at the

Royal York Hotel.

O. W. Titus, M.E.i.c, of Canada
Wire and Cable Company, Tor-
onto, is chairman of the general

committee.

The Institution of Engineers,
Au.stralia, (Science House, Glou-
cester and Essex Streets, Sydney,
N.I.W.J will hold its annual con-

ference for 1951 in Brisbane from
April 2 to 7, 1951. Members of

The Engineering Institute of Can-
ada residing in Australia or visit-

ing Australia during this period are

invited to attend the Conference
under the same conditions as

members of the Institution, and
both the Council of The Institu-

tion and the Committee of the

Brisbane Division assure them of

a warm welcome.

A regional meeting of the

American Institute of Chemical
Engineers, (120 East 41st Street,

New York 17, N.Y.) will take

place March 11 to 14, 1951, at the

Greenbrier Hotel, White Sulphur
Springs, Va.

A comprehensive Building
Research Congress planned for

September 11 to 20, 1951, in Lon-
don, England, will be the first of

its kind ever to 'be held. The Con-
gress will review the progress

made in research in relation to

architecture, building, and the

associated branches in civil engi-

neering, and it has been arranged

because of a widespread interest

in the subjects in many countries.

Dates of the Congress are Seji-

tember 11 to 20, 1951. It will be

centred in the Institution of Civil

Engineers, London.

Plans are proceeding for the

Third World Petroleum Con-
gress at The Hague, Holland,

May 28 to June 6, 1951.

National Committees have been

formed in many countries. En-
quiries regarding the Canadian
Committee and Canadian partici-

pation in the Congress should be

addressed to Dr. R. K. Stratford,

Imperial Oil Ltd., Sarnia, Ont.

New Role for Canadian Good Roads

Association

The recent reorganization of the

Canadian Good Roads Association,

with wider objectives, an executive

committee, and a headquarters at

Ottawa under the direction of man-
aging director C. W. Gilchrist,

promises to focus the public's at-

tention on Canada's need for more
and better highways.

Canada is far behind the United

States in the education of public

opinion as to the need for better

roads. There, national and .state

associations have long been active

in directing all highway-user in-

terest toward that end. When these

associations speak, it is with auth-

ority, and politicians do li.sten. A-
a result the federal Public Road-
Administration matches all .star.

highway expenditures dollar for

dollar.

In Canada the first step in thi<

direction was taken a year ago by
the signing of an agreement be-

tween the Federal Government and
most of the provinces for sharing

the cost of completing the Trans-
Canada Highway. Not only is fed-

eral help in building other high-

ways conspicuously lacking, but
federal sales and excise taxes col-

lected on gasoline and motor ve-

hicles are never directly applied to

R. M. Hardy, M.E.I.

a

helping with highway improvement,
while provincial gasoline taxes and
license fees are often applied to

many other jiurposes.

At the Association's Winnipeg
convention last September, Past-

President Willis warned that Cana-
dians were facing a national traffic

jam. During the past two decades,

he pointed out, motor vehicle pro-

duction has increased 90 per cent,

while highway expenditures have
only increased by 45 per cent. We
have only some 22,300 miles of

paved roads for our 2.500,000 regis-

tered motor vehicles. Adding the

normal summer tourist vehicles to

our own total would give about 360
vehicles for every mile of Canada's
paved highways.
The Association is a national,

non political, non profit organiza-

tion, whose interest is the develop-

ment of economical, efficient, and
safe highway transportation in the

jniblic interest. It rejiresents both
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road builders and road users. Its

objectives are to ensure sound high-

way planning, financing, construc-

tion and management; reduction ot'

the highway death and accident

roll; application of taxes derived

from highway users solely to road
construction; more federal aid;

safeguard of provincial rights; uni-

form and tighter licensing laws;

standardization of traffic signs;

sound regulations for vehicle sizes,

weights and loads; and more uni-

formity in motor vehicle laws, in-

cluding those relating to insurance.

The Association has also an-

nounced plans for establishing a

national highway research institute,

to contribute to improvement in

the fields of highway engineering,

construction, traffic control and
highway safety. Robert M. Hardy,
M.E.i.c, dean of engineering of the
University of Alberta, one of Can-
ada's leading i-esearch engineers in

the field of soil mechanics, will

head the institute, assisted by a

committee of experts; engineers,

traffic authorities, economists, and

others. Even the medical aspects

will receive attention, such as psy-

chiatry as it relates to driver be-

haviour and accident prevention.

This Committee's terms of re-

ference include problems relating to

road location and design for safe

and efficient flow of traffic and
lower operating costs for vehicles.

They also include determination of

means for reducing construction

and maintenance costs through the

use of suitable materials and
methods; community planning as

it affects parking problems; vehicle

design; accident proneness and
driver behaviour; the effect of

weather on winter driving condi-

tions; and promotion of driver

training and instruction in high
schools.

This institute will be in full oper-

ation within a year, and generous
support is assured for the continu-

ance of its work. Services will be
available to all levels of govern-
ment as well as to other groups and
individuals who may require in-

formation and guidance.

Conference of Engineering Institutions of

the British Commonwealth

Johannesburg: April, 1950

REPORT OF THE CONFERENCE

At the invitation of the Soutli African
Engineering Institutions, extended at the
tirst meeting held in London in Septem-
ber, 1946, tlie second meeting of the

Conference of Engineering Institutions

of the iJritish Commonwealth was held
in Johannesburg from the 11th to the
20th April, 1950. The following Institu-

tions were represented:

AUSTRALIA

The Institution oj Engineers, Australia

Delegates: W. D. Chapman, M.C.E.,
D. Eng., M.I.C.E., M.I.E.Aust., Past-
President; C. H. D. Harper, M.C.,
A.M.I.EAust., M.A.S.M.E., Secretary.

CANADA

The Engineering Institute oj Canada
Delegates: James A. Vance, M.E.I.C,

President-Elect; Dr. L. Austin Wright,
B.A.SC., A.M.I.C.E., M.E.I.C., Secretary.

NEW ZEALAND

The New Zealand Institution of
Engineers

Delegate: S. G. Scoular, M.N.Z.I.E.,
President.

SOUTH AFRICA

The South African Institute oj

Civil Engineers

Delegates: A. F. Bruyns-Haylett,
B.Sc. MJ.C.E., M.Inst.T., President;

J. P. Leslie, B.Sc., M.I.C.E., Vice-Pres-

ident.

The South African Institute oj

Electrical Engineers

Delegates: J. A. F. Michell, O.B.E.,

B.Sc.(Eng.), M.I.E.E., President; A. W.
Lineker, iS.Sc, M.I.E.E., Mem.A.I.E.E.,
A.M.I.C.E., A.M.I.Mech.E., Vice-Pres-

ident.

The South Ajrican Institution oj

Engineers

Delegates: S. F. Ginkey, M.Sc. (Eng.),

M.I.Mech.E., President; G. Bradlord,
AI.Eng., M.I.Mech.E., M.I.E.E., Vice-

President.

[At each session one delegate from
each of the South African Institutions

was present, with Mr. A. J. Adams
(Secretary, Associated Scientific and
Technical Societies of South Africa).]

UNITED KINGDOM

The Institution oj Civil Engineers

Delegates: V. A. M. Robertson, C.B.E.,

M.C., M.I.C.E., M.I.E.E., President;

E. Graham Clark, C.B.E., M.C., B.Sc,
M.I.C.E., Secretary.

The Institution oj Mechanical Engineers

Delegates: Dr. S. F. Dorey;" C.B.E.,

M.I.Mech.E., F.R5., President; Sir

Henry Guy, C.B.E., D.Sc, M.I.Mech.E.,
F.R.S., Secretary.

The Institution oj Electrical Engineers

Delegates: Professor E. B. Moullin,
M.A., Sc.D., M.I.E.E., President; W. K.
Brasher, M.A., M.I.E.E., Secretary.

The Conference held nine sessions,

and the results ot its labours, expressed
in the form of Recommendations and
Resolutions, have since been adopted
and endorsed by the Councris of each of

the foregoing Institutions, the New Zea-
land Institution of Engineers preferring
neither to conhrm nor to reject one
Recommendation, as noted below.
'Ihough the Institution of Engineers

(India) was not represented, tlie Coun-
cil of that body have adopted and en-
dorsed, with two exceptions noted later,

all the Recommendations and Resolu-
tions of the Conference.

It was proposed at the outset, and
agreed, that tlie chair at the sessions of
tlie Conlerence should be taken in rota-
tion by the Presidents of the three En-
gineering Institutions of the United
Kingdom ; this procedure was accordingly
followed throughout the Conference.
The deliberations began with a review

of the operation of the Recommenda-
tions of the first meeting of the Con-
ference, which had been convened in
September, 1946, on the invitation of
The Institution of Civil Engineers. The
Institution of Mechanical Engineers and
Ihe Institution of Electrical Engineers
in London. From reports given by the
representatives of each Constituent In-
stitution, it was clear that considerable
progress had been made, t-hrough in-
creasingly intimate collaboration and
through the interchange of facilities and
the exchange of information, in more
effectively accomplishing the purposes
for which the individual Institutions
were founded.
As a result of this review a number of

Recommendations to the . Councils of
the Con.stituent Institutions were drawn
up, as follows:

1. That the Councils of the Consti-
tuent Institutions shall, when requested,
send to each other as soon as they be-
come available lists of papers which are
to be published, giving the dates of
publication or reading, so that any
Ini?titution can' inform the initiating
body that it is interested in a particular
paper.
Nuie. This represents an emendation

of Resohition II of the 1946 Conference.
2. That mutual arrangements be

made between the Constituent Institu-
tions whereby all members accredited
by a letter of introduction signed by the
Seci-etary be granted facilities as "visit-
ing inembers" for a period not, exceed-
ing six months.
Note. This represents an emendation

of Resolution VI of the 1946 Conference.
3. That the principles laid down in

Resolutions IX, X and XI be reaffirmed
and that they be pursued in the further
development of the education policies of
the Constituent Institutions.
Note. Resolutions IX, X and XI of

the 1946 Conference read as follows:

Resolution IX.

That a common standard of general
education for those entering the pro-
fession should be required by all the
Constituent Institutions, ensuring that
engineers have received a liberal

education of a character providing a
general foundation of culture and
that for this the Councils of the Con-
stituent Institutions should adopt a
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staudaitl uot less than that of the

Commou Preliminary Examinatiou
adopted by the Home Institutions ior

admission to their Student member-
ship.

Resolution X.

That it being considered desirable

to work towards a uniform standard of

examination each Constituent Institu-

tion be recommended to model any
examinations it holds, accepts, or in-

fluences, on the general pattern

worked out by the three Home In-

stitutions as a test of knowledge of:

(i) the basic principles of applied

science,

(,ii) the application of engineering
science to one or other of its

main branches, and

Uii) the practice of a particular branch
of engineermg.

Reciprocal recognition must lie al-

ways between the Institutions con-

cerned and must depend upon the

degree to which a common standard

is reached.

Resolution XL
That the Conference afhrms the

opinion that a professional engineer

should include m his training a rea-

sonable period of ordered practical

training in or on engineering works.
Having regard to the different con-

ditions and practices within the Com-
monwealth, the Conference does not
hnd itself in a position to make a

definite proposal for the period and
character of such training. But, in

spite of the differences which now
exist, it is recognized as desirable to

work towards a uniform standard.

4. That, except in very special cir-

cumstances, the Constituent Institutions

should aim at requiring a test by exam-
ination for Associate Membership.
Note. This resolution represents an

emendation of Resolution XIII of the

1946 Conference.
5. The Conference having reconsidered

Resolution XVI and reviewed the pres-

ent position in each of the countries

represented, together with the experi-

ence of registration of engineers where
it is in force or has been experienced,

recommends to the Councils of Con-
stituent Institutions in those countries

where the registration of engineers is not
in force that the public and the profes-

sion are best protected from the prac-

tice of unqualified persons by maintain-
ing a high .standard of admission to the

National Institutions and not by such
registration.

Notes.

(i) Resolution XVI of the 194(j Con-
ference reads as follows:

That, having regard to the differ-

ent practices in different parts of

the Commonwealth, some of which
have registration whilst others have
not, it would be impracticable to

define any common line of action,

but the Conference expre.sses the

hope that each Constituent Institu-

tion will be alert to take such
action as is open to it to protect

the public and the engineering
profession from practice by un-
qualified persons.

(ii) Having only limited knowledge of

conditions in countries where the

registration of engineers is not in

force the Council of the New Zea-

land Institution of Engineers does
not feel competent to confirm or

to reject this Recommendation.

After this review the Conference
discussed a number of matters which had
been brought forward by the various
Constituent Institutions, considering,

among other things, the form of con-
stitution that should be recommended
lor adoption by the Councils of the
Constituent Institutions.

The Conference also considered
methods by which liaison might be
established with the Conference of the
Engineering Societies of Western Eu-
rope and the United States of America,
and recommended that the principles

which they feel should underlie such
liaison should be brought to the atten-

tion of the Engineering Societies par-
ticipating in the latter Conference.*
Close attention was paid to the at-

titude which should be adopted by the
Conference and its Constituent Institu-

tions in their relations with UNESCO,
and a recommendation in the following
terms was adopted:*

(i) The Conference recommends that
the Constituent Institutions inform
their respective Governments and
National Committees of UNESCO
of the services which the present
Conference performs in the field

of engineering collaboration with-

in the Commonwealth.

(ii) Furthermore, the Conference has
taken note of the interest of

UNESCO in fostering international

collaboration among engineers, and
recommends that when a Consti-
tuent Institution has occasion to

advise UNESCO on matters relat-

ing to engineering, it should inform
the Secretariat, it being understood
that the Conference itself does not
seek a defined relationship such as

that known by UNESCO as "con-
sultative status.''

(iii) The Conference has been informed
that UNESCO is proposing to un-
dertake the formation of an organ-
ization to act in an advisory
capacity in connection with Inter-

national Special Congresses, to assist

in preventing cla.shing of dates and
overlapping of programmes and to

advise UNESCO in respect of any
grants of money for this purpose.

In view, however, of the con-
stitution of this Conference and of

a similar Conference of the En-
gineering Societies of Western Eu-
rope and the United States of

America, and of the possible forma-
tion of a Conference of Engineer-
ing Societies of the Western Hemi-
sphere, it is the opinion of this

Conference that it is not necessary
for UNESCO to concern itself

with the affairs of the National En-
gineering Societies and their rela-

tions with each other, and indeed
it would strongly deprecate any
action which UNESCO might take
to do so.

(iv) The Conference further recom-
mends that the Councils of the
Constituent Institutions take steps

to ensure that appropriate repre-

sentation of engineering opinion is

• These Recommendations have not been
accepted by the Council of the Institution
of Engineers (India), which was not
represented at the Johannesburg meetings
of the Conferenee.

.;ecured by ihemselvefc on the Na-j
tional Consultative Committees ofl

UNE.SCO in each of the countrii

of the Constituent In.stitutions.

in considering the better dissemi
tion of scientinc information amon
their member.* and otherwise, the Con
ference took note of the proceedings
the Scientific Information Conferenc
convened by the Rojal Society in Lou
don in 1948, and gave particular atten

tion to the Fair Copying Declaration
the Royal Society, making the follow^
ing recommendation

:

Tlie Conference being informed that]

the Constituent institutions have'
either subscribed to, or will favour-
ably consider subscr.bing to, the Fair
Copying Declaration of the Royal
^oc.ely, recommends to the Councils
oi the Constituent Institutions that

they publish a note in an appropriate
pare of their Proceedings stating that
their Institution has subscribed to

'

this declaration. The Conference also

recommends that the Royal Society be

:

advised of the desirability of this prac-

tice being adopted by all parlies tOj

the declaration.

Among other decisions, it was agreed
tliat each Constituent Institution should
be recommended to make available to

the Secretariat full details of its activi-

ties, nature, organization and scope, so

ttiat this information could be con-
Nenientl}- grouped and published as a
booklet. Arrangements were made by
whicli the cost of this enterprise could
be equitabl}' shared, and it was further

agreed that the information should be
made available in this way to the

Participating Societies of the Western
European Conference and of any Con-
ference of a like nature that might be
formed in the Western hemisphere.
The Conference also agi'eed to inter-

change information on the titles and
scope of the activities of the large num-
bei- of specialist engineering societies

and professional engineering protective
associations whicli exist in the countries

oi the Constituent Institutions.

Much attention was given in the

course of the deliberations to the im-
portant question of defining for the pur-

poses of the Conference the meanings of

the terms "professional engineer" and
"technician," and. having learned of the
setting up by the Western European
Conference of a Working Party to stud\-

this matter, the Conference expressed
the hope that while the Working Party
were pursuing their deliberations they
should inform the member Institutions

of the Commonwealth Conference of

their views before they were finalized.

The representatives of the three British

Engineering Institutions undertook to

take the necessary steps in this regard.

Reverting to the important question
of engineering documentation, the Con-
ference discussed a report on the action

taken by the Conference of Representa-
tives of the Engineering Societies of

Western Europe and the United States

of America in setting up a Working
Party to inquire into the needs of users

of engineering abstracting services, and
resolved to ask the members of the

Western European Conference, through
the Stcretariat. that the proceedings of

this Working Party be also made avail-

able to the Constituent Institutions,

who would themselves inform the Work-
ins Party, through the Secretariat, of
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iny needs peculiar to their own coun-

During intervals between the formal
I -sions the visiting delegates, in the
nurse of tours in the vicinity of Johan-

I -liurg, were able to visit many places

I L-ngineermg and scenic interest. They
reived much kind entertainment of a

I Mire personal character, and arrange-
iiK nts were also made for them to visit

Eistern Transvaal and the Kruger Na-
iiimal Park.

At the conclusion of the Conference,
appreciation was expressed on behalf of

the visiting delegates for the hospitality
extended to them by the South African
Institutions, and it was requesed that
the South African delegates should con-
vey these expressions to their respective
Councils. The Conference expressed its

appreciation of the secretarial work
which had been carried out by the per-
manent staff of the Associated Scientific

and Technical Societies of South Africa.

Elections and Transfers

At tlie meeting of Council held at the
iQuinte Hotel, Belleville, Ontario, on
Saturday, December 9th, 1950, a number
of applications were presented for con-
sideration and on the recommendation
of the Admi.ssions Committee the fol-

lowing elections and transfers were
effected

:

.Members:

1. J. Adair, Arvida, Que.
R. A. Adams, Hamilton, Ont.
W. Boyd, Toronto, Onl.
R. J. Green, Montreal, Que.
VV. K. Gwyer, Jr., Trail, B.C.
H. Hendry, Toronto, Ont.
.]. T. Kelton, Riverside, Ont.
H. W. Luckett, Toronto, Ont.
S. M. Maclver, Ottawa, Ont.
T. A. McLaren, Vancouver, B.C.
.-V. Meletopoulos, Montreal, Que.
G. D. Morgan, Campbellford, Out.
\V. D. Proctor, Hamilton, Ont.
R. Rodaru, Montreal, Que.
E. W. Rudge, Bradjord-on-Avon, Eng.
L. Schenker, Lansing, Ont.
A. F. D. Short, Calgary, Alta.

H. S. Stavang, Copper Cliff, Onl.
H. Stubley, Montreal, Que.
R. G. Walford, Calgary, Alta.

Juniors:

D. T. Austin, Arvida, Que.
D. E. Burnham, Cornwall, Ont.
R. M. Cuddy, Ottawa, Ont.
S. Jaugelis, Montreal, Que.

J. A. McRae, Montreal, Que.
A. A. Moncel, Montreal, Que.
S. Nowski, Toronto, Ont.
H. C. Palmer, London, Ont.
A. T. Ross, Toronto, Ont.
A. L. Whitehead, Calgary, Alta.

P. Wright, BeachviUe, Ont.

Tra7ujerred from the class of
Junior to that oi Member:

L. E. N. Carr, Calgary, Alta.

W. A. Ker, Keloivna, B.C.
D. G. Maclean, Toronto, Ont.
R. A. Muller, Toronto, Ont.
I. F. Ronalds, Leaside, Ont.
L. C. Turner, Montreal, Que.

Transferred from the class of
Student to that of Member:

A. R. Edis
C. E. Howard

The follomng Students were admitted:

C. Allard
M. Asselin
E. A. Bastien
G. Beaulieu
P. G. Beaulieu
R. Begin.
J. Belleau
P. Belleau
J. J. J. G. Blouin
H. Bonneau
R. Borduas
R. Bouchard
U. Bouchard
P. Bourassa
G. Brazeau
H. Brodeur
P. Brosseau

P. Labrecque
P. Laforest
R. Lafrance
M. Lafrenlere
D. Lahaie
G. Lahaise
J. R. Lalancette
B. Lamarre
A. La Roche
W. J. Laskarls
J. M. Lawn
H. J. Lazarski
P. Leforte
R. G. Legare
R. Lepine
M. Leroux
M. Levesque

E. R. Bruce
G. E. Buteau
W. L. Canniff
L. Cesvet
J. P. Chamberland
J. A. Chant
N. Choquette
D. P. Clement
G. Cyr
A. Dada
R. Dagenais
J. A. Delaney
A. Denis
G. J. Desblens
F. De Serres
M. De Vizio
F. Donate
J. E. Dooley
Y. Dube
A. Dupre
M. Dupuis
A. L. Eisenhauer
W. J. Elliott
G. Ethier
E. Freier
J. Gagnon
M. Gagnon
R. G. Gagnon
Y. Gariepy
F. Gascon
J. Gauvin
P. Gauvreau
A. Gelinas
J. A. Gilbert
N. H. Gillon
R. B. Graves
P. M. Greenwood
J. Guav
R. L. Hamel
M. Hetu
J. Hode Keyser
J. M. Holmboe
C. R. Houle
L. Juteau
J. F. Kannon
R. J. Kavanagh

R. P. L'Heureux
H. G. Likuski
N. Lindsay
L. Loiselle
J. Lord
M. F. Luft
J. A. McDonnell
H. W. MacKay
R. H. MacLeod
B. Marceau
J. Molaro
R. P. Newcombe
E. C. Orford
J. G. Paquetta
J. G. Paradis
K. B. Parkinson
Y. Pelletier
I. Poissant
B. Poliquin
A. Poupard
G. Roberge
J. Rousseau
D. Roy
G. St. Martin
D. L. Servage
R.' S. Shephard
R. Simon
J. A. Stewart
J. H. Strong
F. Talbot
G. Tellier
J. R. Theriault
C. A. Thibodeau
J. J. Tremblay
R. Tremblay
G. Trottier
A. Vaillancourt
J. C. Veillette
J. G. Vermette
W. J. Watson
W. A. Wesley
R. A. Wilson
G. Wolfe
D. H. Wyman
W. S. Zaruby

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
Junior:

J. L. Pulford, Edmonton, Alta.

Junior to Member:
D. H. Pugsley, Calgary, Alta.

Nova Scotia
Me7nber:

A. L. Spackman, Halifax, N.S.

Junior to Member:
L. J. Payzant, Halifax, N.S.
T. A. Somerville, Halifax, N.S.

Coming Events :

Annual General and Professional Meeting

Montreal

May 9, 10, 11 - 1951
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PenAxuuiJU

News of the Personal Activities

of

Members of the Institute

r. A. J. Leach, m.e.i.c., chief hydraulic
engineer of the Water Rights Branch
of tlie Department of Lands and Forests
of British Columbia, has been elected
chairman of the Victoria Branch of the
Institute.

Mr. Leach is from Kamsack, Saskat-
cliewan, a graduate of the University of
Saskatchewan in civil engineering in 1938.

He joined the Department of Lands and
Forests in 1947, after service with the
P.F.R.A., the Federal Department of
Transport, the R.C.E., and the Saskat-
chewan Department of Highways and
Transportation.

W, R. Godfrey, m.e.i.c, director of Pub-
lic- Works for the City of Saint John,
X.B., lias been elected chairman of the
Saint John Branch of the Institute.

Mr. Godfrey is from Chatham, N.B.,
a graduate of University of New Bruns-
vVick, having received a B.Sc. degree in

electrical engineering in 1935. For four
years he was a cost accountant and
assistant to the provincial district high-
way engineer in district No. 2 of New
Brunswick. From 1940 to 1942 he was
an instrumentman on airport construc-
tion with the Department of Transport,
and from 1942 he was a water supply
engineer for that Department on devel-
opment of water supply for airports in

Ea.stern Canada and Newfoundland. He
went to his position in Saint John in

1946.

T. A. J. Leach, M.E.I.C.

A. R. Harrington, m.£:j.c., electrical

engineer for the Nova Scotia Light and
Power Co. Ltd., Halifax, N.S., has been
elected chairman of the Halifax Branch
of the Institute.

Mr. Harrington, who was born in Syd-
ney, N.S., graduated from Nova Scotia
Technical College in 1936 receiving a
bachelor of engineering degree in elec-

trical engineering. He joined the Nova
Scotia Light & Power Co. Ltd. after

graduation, as an engineer on design
and supervision of canals, dams and
hydraulic works.

H. D. Keil, M.E.I.C., is the new chairman
of the Border Cities Branch of the In-
stitute. Mr. Keil is with Canadian In-
dustries Limited at Windsor, Ont.
He is from Brooks, Sask., and is a

graduate of University of British Colum-
bia, class of 1937. He was associated with
Canadian Westinghouse Company at

Hamilton, Ont., until 1940, after which
he joined Canadian Industries Limited
at the Windsor Plant as an electrical

engineer. He was later appointed assist-

ant maintenance supervisor and is now
a planning and scheduling engineer for

the Company.

F. H. MacKay, m.e.i.c., distribution
superintendent, Great Lakes Power Co.,
Ltd., Sault Ste. Marie, Ont., is the new
chairman of the Sault Ste. Marie Branch
of the Institute.

A graduate in electrical engineering
of University of Manitoba, he was bom
at Virden, Man. After graduation in

1936 he worked on hydro-electric main-
tenance and construction for the Great
Lakes Power Company, being appoint-
ed in 1941 an assistant engineer on
operation and construction. He received
the appointment as distribution superin-
tendent in 1947.

C. P. Sturdee, m.e.i.c, who was recently
elected chairman of the Samia Branch
of the Institute, is a mechanical design
engineer with Imperial Oil Limited in

Samia.
Mr. Sturdee received a bachelor of

engineering degree from McGill Uni-
versity in 1934. That year he went to

Imperial Oil Limited in Montreal as

draughtsman and designer. From 1937
to 1941 he was sales manager for Gil-

bert & Barker Mfg. Co. Limited, in

Toronto, Ont., after which he went to
Sarnia, Ont., as a mechanical designer
for Imperial Oil Limited in the general
engineering department.

John E. Macdonald, mxj.c, superiiH

tendent of construction, in the engi-

neering division of the B.C. Electric

Railway Companj', has been elected

chairman of the Vancouver Branch of

the Institute.

Mr. Macdonald was bom in V'ancou-

ver and is a graduate in mechanical
engineering from the University of

British Columbia. He was associated

with the West Kootenay Power and
Light Company for eight and a half

years before going to the B.C. Electric

in 1939.

In 1940 he joined the R.C.A.F., on
leave of absence. Overseas twice, he.

was engaged in aeronautical engineering
and specialized in construction and

John Macdonald, M.E.I.C.

acceptance of Canadian-built Mosquuo
bombers. A squadron leader on dis-

charge, he returned to the Company as

a construction engineer and a year later

was appointed superintendent of con-

struction.

Geo. C. Davis, .m.e.i.c., ha.-^ recentlj' been
appointed president of the Winnipea;
Central Heating Co. Ltd.
Mr. Da\'i3 graduated from the Uni-

versity of Manitoba in civil engineering
in 1932 and started work with the North-
ern Public Sen'ice Corporation Limite«l

and Winnipeg Heating Company Lim-
ited, the jomtly managed re.^dential
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ntral heating companies that serve
innipeg. Starting as an underground

lechanic's assistant, he woriced up
iiough the service department, and
len a substation operator to the sales

nd customers' relations department in

!*:^'i In 1937 he was made vice-president
till appointed to the board of directors
I the two companies and was in charge

George C. Davis, M.F..I.C.

of customer relations, sales and utiliza-

tion engineering.
In 1947 he was made vice-president

.ind general manager of the companies,
which just recently have merged. He is

now president of the new company.
Mr. Davis is a member of the Amer-

ican Society of Heating and Ventilating
Engineers, a past-president of the Mani-
toba Chapter. He is also a member of

the Association of Professional Engineeis
of Manitoba.

G. C. McRostie, m.b.i.c, is continuing
the consulting civil engineering practice
formerly carried on at Ottawa under
the name of MacRostie and McRostie.

F. T. Peacock, m.e.i.c, foundei-, chair-

man of the board, and former president
of Peacock Brothers Limited, Montreal,
has announced executive changes in the
company.

W. P. Ferguson, M.E.I.C.

F. R. McDonald, m.e.i.c, has become
vice-president and general manager of
the company, succeeding as vice-presi-

F. R. McDonald, M.E.I.C.

dent John Bryson, who has been ap-
pointed president and secretary-treasur-

er. W. P. Ferguson, m.e.i.c, was named
general sales manager of Peacock Broth-
ers, and F. A. Lucas is assistant general
sales manager. All are directors of the
company.
Mr. McDonald, a member of the

publication committee of the Engineering
Journal, is a mechanical engineering
graduate of the University of Toronto.
class of 1921. He has been a director of

Peacock Brothers for several years. He
joined the companj' in 1923.

Mr. Ferguson, who received the degree
of B.Sc. from McGill University in 1924,

has been with Peacock Brothers since

that time. He was in charge of the Tor-
onto and Sydney offices, and he was a
director and western manager of the
company in Vancouver, before coming
to Montreal in 1947.

William J. Johnston, m.e.i.c, has been
promoted to the po.sition of superintend-
ing engineer at headquarters of the De-
partment of Public Works of Canada.

After graduating from the University
of New Brunswick in 1913, with the
degree of B.Sc. in civil engineering, Mr.
.Johnston joined the Department as an
assistant engineer in the Saint John
District.

He enlisted in the Canadian Expedi-
tionary Force (Siege Artillery) in 1917.

and was on active service until 1919,

when he returned to the St. John dis-

trict staff. In 1936 he was promoted to
the position of senior assistant engineer
at Winnipeg, Man.
Mr. Johnston came to Ottawa in 1943,

and in 1947 he was appointed district

engineer in the Edmonton Districit,

which had just been created. Due to

the rapid post-war expansion of mining
and other business activities in the
N'orthwest Territories, and the result-

ant increase in the scope of public works
in this area, the Department decided to
p.stablish a new district ofHce at Ed-
monton, Alberta. Mr. Johnston organ-
ized the new disti'ict and carried out the
huge construction programme, which ex-
tended into the Arctic Circle.

S. Stephenson, M.E.I.C., of Toronto, Ont.,
is the Canadian representative of Deccfl
Navigator Company Limited and Deeca
Radar Limited.
Mr. Stephenson was demobilized from

the British Army early in 1949, with the

rank of lieutenant-colonel, returning to

Canada, and has since represented the
two Decca companies across Canada, in-

cluding the supervision of service in

Canada and the United States.

Educated in England, he worked in

Canadian organizations from 1929 to

1939.

R. A. McLachlan, mj;.i.c., has been
elected president of the Association of

Professional Engineers of B.C.
Mr. McLachlan was born in Vancou-

ver, and attended public and high
schools there. He studied engineering at

University of British Columbia, and at

Massachusetts Institute of Technology,
receiving the degree of bachelor of

science from M.I.T. in 1926.

He joined Federal Drydock & Ship-
building Company at Kearny, N.J., but
returned in 1927 to Vancouver where he
was with the Vulcan Iron Works, prior

to joining the Dominion Bridge Com-
pany's Vancouver offices in 1929. He be-
came chief draughtsman in 1937, and in

1947 structural mechanical engineer, and
in 1950 chief engineer of the Pacific
division.

R. A. McLachlan, M.E.I.C.

F. Krug, M.E.I.C, general manager of

Montreal Engineering Company, Limit-
(^d. consulting and operating engineers,

Montreal, left at the end of January for

Middle and South America. He will be
away until mid-April and will visit Mon-
terray and Mexico City, Mexico

;

San Salv^ador, El Salvador; Panama City,

Rep. of Panama; Maracaibo and Cara-
cas, Venezuela; and San Juan, Puerto
Rico.

B. Wensley King, Mj;.i.c., of Montreal
has been named managing director of

the Sperry Gyroscope Company of Can-
ada, Ltd., newly formed subsidiary of

The Sperry Corporation, U.S. manufac-
turer of precision aeronautical, marine
and ordnance instruments.
A graduate of Royal Military College

and Queen's University, Mr. King served
from 1940 to 1945 as an engineering
officer with the R.C.A.F. Thereafter he
joined Canadair Limited where he has
been purchasing agent.
The Canadian subsidiary will repre-

sent, in addition to the Sperry Gyro-
.scope Company of Great Neck, New
York, the Sperry Gyroscope Company
Limited of Brentford, England.
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B. Wensley King, M.E.I.C.

Herbert F. Schmelz, me.i.e., and Wm.
C. Viner, m.e.i.c, have formed the en-
gineering firm of Engineering Associates,

Montreal, to work in design of pro-
duction tooling, jiga and fixtures, single

purpose machines, and moulds for rub-
ber and plastics and associated rubber
processing equipment.
Mr. Schmelz was formerly associated

with Dominion Rubber Co. Ltd., Mont-
real, Que., as an engineer in charge of
the equipment design and development
division. He was educated at the Poly-
technical Institute of Vienna, Austria,
graduating in 1936.

Mr. Viner graduated from McGill

W. C. Viner, M.E.I.C.

University in 1941 with a bachelor of

engineering degree in mechanical engi-
neering. He .served in the R.A.F. and
the R.C.E.M.E. until 1946. He was asso-
ciated with E. A. Robinson Oil Burners
Ltd., M. Bernard & Son (Can.) Ltd.
and Webster Industries Inc. of Mont-
real.

I. Kursbatt, M.E.I.C, consulting engineer,
announces that he has ^et up in private
practice in Montreal. He was employed
by Dr. P. L. Pratley, m.e.i.c, during the
past year on the de.sign of the Canso
.Strait Bridge. Previously, he worked
on the foundations and structures of
the Columbia Cellulose Company's plant

at Watson Island, B.C., for the Stadler
Hurter Companv. Formerly, he was
bridge engineer to the Oxfordshire
County Council in Britain where he was
responsible for several long span rigid

frame type bridges both in .structural

steel and reinforced concrete.

I. Kursbatt, M.E.I.C.

W. B. Boggs, M.E.I.C, is now employed
with Canadair Limited, Montreal, Que.
Mr. Boggs graduated from McGill

University in mechanical engineering in

1940. After several years with the R.C.
A.F., he joined Trans-Canada Air Lines
at Dorval, Que., where he was supervisor
of maintenance until his recent appoint-
ment.

D. R. Fonger, jr.E.i.c, is working loi

Benjamin Brothers Limited, Winnipeg.
Man.
Mr. Fonger graduated from the Uni-

\'ersity of New Brunswick in civil engi-

H. F. Schmelz, M.E.I.C.

neering in 1949. He was formerly struc-

tural detailer for Dominion Bridge Ltd.,

Winnipeg, Man.

H. B. Hall, .rr.E.i.c, is now working for

Canadian Laboratory Supplies Ltd.,

Toronto, as an executive trainee.

Mr. Hall graduated from the Univer-
.sity of Toronto in 1948 with a degree
of B.A.Sc. in chemical engineering.

A. G. Eyles, s.E.i.c, has gone to Boston.
Ma.ss., to work for the firm of .Jack-

and Moreland. con.sulting engineer.^.

Mr. Eyles received a B.Eng. deg:

in civil engineering from McGill Un -

\erj=>ity in 1950.

W. D Munro, s.E.i.c, is now employed
by the Shawinigan Engineering Cor.i-

pany. He graduated from Nova Sco . i

Technical College in electrical engineer-
ing in 1950, receiving a degree of B.Eng..
in electrical engineering.

S. J. Babin, .s.E.i.c, who was a con-
struction engineer with Central Mort-
gage and Housing Corporation Mont-
real, has accepted a position with De-
fence Construction Limited, Ottawa.
Mr. Babin graduated from the Uni-

versity of New Brun.swick in 1949 in

civil engineering.

E. D. Mackie, s.E.i.c, graduated from
the University of Saskatchewan in the
spring of 1950, and joined the Ferranti
organization. Having completed a train-

ing course in the plant, he has now been
assigned to the Ontario district ^aie-

division of Ferranti Electric Limited,
serving both the meter and transformer
divisions.

E. D. Mackie. M.E.I.C.

I. J. Vog^vill, S.E.I.C, who graduated
from the University of British Colum-
bia in 1950 receiving a B.A.Sc. degree

in mechanical engineering, is working
for A. V. Roe, (Canada) at Malton.
Ontario, as a junior design engineer.

Visitors to Headquarters

C. J. Mackenzie, Hon. M.E.I.C., Ottawa.

Ont., December 28, 1950.

G. R. Turner, M.E.I.C.. Ottawa. Oni .

January 3, 1951.

E E. Goldsmith, Johannesburg. S.A..

January 4.

E. D, Crawley, Middleton, N.S.. Janu-
ary 5.

D. L. Rigsby, mj:.i.c.. Kingston. Ont..

January 8.

G. L. Dickson, m.e.i.c. Moncton. N.B..

January 9.

Alexander Penman, Edinburg. Scot-

land, Januarj' 9.

J. N. Morens, St. Johns, Nfld.. Januarv •

12.
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#ijituaries

The sympathy of the Institute is extended to the

relatives of those whose passing is recorded here.

John J. Macnab, m.e.i.c, active for

many years in Trenton, Ontario, as a

civic administrator, died at his home in

Trenton, Ont., on September 9, 1950.

Mr. Macnab was born at Bruce

County, Ontario, in 1876. He was edu-

cated in Canadian public schools, grad-

uating from Port Elgin High School

and from MeGill University in 1906 with

the degree of bachelor of .'science. From
1906 to 1913 he was employed as engi-

neer and superintendent of heavy con-

struction, including railway shops, break-
water construction and hydro electric

power plants, living in Moncton, N.B.
and Cape Bauld, N.S., and Porcupine,
Cobalt and Sudbury in Ontario. It was
in 1913 that he moved to Trenton and
was engaged in civil engineering and
general contracting.

He joined the Institute in 1904 as a

Student, transferring to Associate Mem-
ber in 1907, and becoming a Member
in 1940. He was a member of the Asso-
ciation of Professional Engineers of

Ontario.
He was associated with community

service throughout his life. He was a

member of the Trenton Town Council
for six years, and served on the Separate
.School Board and tlie Trenton Mem-
orial Hospital Board. He was chairman
of the Old Age Pension Board of

Ontario.

D. A. Evans, m.e.i.c, who retired from
the Powell River Paper Company at

Powell River, B.C.. in November, 1950,

died on December 16th, at Powell River.
Mr. Evans was a director of the Com-
pany and the vice-president in charge
of industrial and personnel relations.

Mr. Evans was born in Wales in 1885.

He received his diploma in mechanical
engineering from the University of

Wales in 1908. His first engineering work
in Canada was in the shops of the Grand
Trunk Railway at Montreal in 1908. He
later became connected with the Na-
tional Transcontinental Railway in the
designing department and worked on
draughting, installation of equipment
and mechanical engineering with the
Companj^ until 1914. He .served suc-

cessively with the Canadian Pacific

Railway, Canadian Explosives Limited,
and the Canada Carbide Company at
Shawinigan Falls, Que. In February,
1917 he was appointed manager of the
St. Maurice River Boom and Driving
Company, which position he held until

1924, when he became associated with
the Newfoundland Power and Paper
Utilities Corporation. He set up logging
operations for the Cornerbrook Mill in

Newfoundland, and also for the Dolbeau
Mill north of Lake St. John in Quebec.
He was managing the mill at Dolbeau
before going to the Powell River Com-
pany as resident manager in 1936. He
was elected a vice-president in 1947. On
his retirement, he was retained in a con-

sulting capacity on policy matters of

the Company.
He joined the Institute in 1909 as a

Student, transferring to Associate Mem-
ber in 1914 and becoming a Member in

1920, and attaining life membership in

1949. He was an honorary life member
of the technical section of the Pulp and
Paper Association of Canada. D. A. Evans, M.E.I.C.

News
of the

Branches

Activities of the Thirty-three Branches

of the Institute and abstracts

of papers presented at their meetings

Belleville

S. SiLLITOE, M.E.I.C,

Secretary-Treasurer

The second meeting of the Belleville

Branch was held in the Rotary Room
at the Quinte Hotel with sixty-five

members in attendance. Mr. F. F. Ful-

ton was in the c^hair and after a brief

report bj^ the secretary, the chairman
called upon Mr. E. G. Gurnett to in-

troduce the speaker of the evening. Dr.

Huet Massue, engineer-economist, Sha-
winigan Water and Power Company,
Montreal.
The subject of Dr. Massue's address

was Water Power in Canada. He com-
menced with an interesting introduction

of the subject by touching upon the

developments in Europe and the eco-

nomics of the situation in such devel-

opments as Loch Slay in Scotland where
enormous engineering works involving

miles of tunnels and aqueducts result

m an increase in the catch basin area
from six square miles to thirty-two
square miles and a plant producing only
134,000 kw. He compared this to a pro-
ject in Canada at Lake St. John costing
only two and one-half million dollars

for a dam which resulted in a storage
basin of 600 square miles and the pro-
duction of several million kw. of power.
At the same time, the Scottish develop-
ment, owing to intermittent, although
heavy rain fall, has only a 10 per cent
load factor as compared to a nearly 80

per cent load factor in Canadian de-
velopments.

Dr. Massue's presentation of a very
extensive collection of data which had
been thoroughly analyzed and organ-
ized for vivid presentation was delivered
in conjunction with a large number of

coloured slides. These slides included
graphs and charts comparing many dif-

ferent factors related to the growth of

power developments throughout the
world and particularly in Canada in the
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Provincee of Ontario and Quebec.
Among the slides were such subjects as

Potential horsepower by continents of

ths world, compared to the actual power
development; Potential and developed
horsepower in Canada; Horsepower per

capita for countries of the world; and
Horsei^ower per capita for Canada and
the Provinces". This chart shows the

Province of Quebec far ahead of any
ether Province or state on the contin-

ent. Dr. Massue proceeded to explain

that the reason for this lay in the char-

acter in the load of this province, where
there are three heavy industries; pulp
and paper, chemical, and aluminum,
which account for large blocks of power.
By comparison Ontario has a curve
showing steady growth in many diver-

sified industries, which would appear to

be less subject to major changes in

load.

Interesting comparisons between the

revenue per dollar investment in power
companies as compared with other in-

dustries were drawn. It was evident that

power companies have a very heavy in-

vestment for the amount of revenue
they dejive.

Dr. Massue was able also to draw
interesting pictures of the growth of

population in relation to power devel-

opment as well as numerous other in-

teresting sidelights too numerous to be
recorded here. The graphic presentation

of the vast amount of statistics in such

an interesting manner is indeed a

worthy achievement for which Dr. Mas-
sue and the Shawinigan Power Company
are to be greatly commendfid.
Mr. D. W. Bews expressed the thanks

of the meeting for this most interesting

address.

Border Cities

J. C. AlTKENS, M.E.I.C.,

Secretary-Treasurer

C. J. Radfoed, jr.E.i.c.,

Branch Neivs Editor

On October 5, the members of the

Border Cities Branoh were privileged

to hear an address by Mr. S. L. Fear,

liaison engineer of the Ontario Hydrq-
Electric Power Commission. Approxi-

mately 80 members and friends were in

attendance.
Mr. Fears' subject Sleam Power

Plants was very appropriate for this

locality as the J. Clark Keith steam
power station is being constructed on

the outskirts of Windsor.
The two steam plants specifically re-

ferred to in the talk were the afore-

mentioned, and the Richard L. Hearn
Station in Toronto. In the absence of

Chairman J. Hoba. the speaker was in-

troduced by the Vice-Chairman, Doug
Keil.

It was pointed out that the idea of

using steam plants to produce electric

power is not new; that in fact, Sir Adam
Beck, founder of Hydro, had visualized

this very thing many years preyiou.'ly.

Xt the present time it is anticipated

rtiat these power plants will take care

of extra power demands that occur at

certain well defined periods but which
are not a year round problem. Using
especially prepared large scale graphs
and charts, Mr. Fear demonstrated that

steam plants when properly operated on
a scientific basis are an economical
means of augmenting our supply of

"white coal" power. Line losses and line

maintenance costs from Niagara to any
large, distant power con.suming oom-
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munity such as Windsor are heavy items
of expense and point the way to pro-
duction of power close to the location

of power demand.
Slides were shown of the sites of the

two plants as they were before construc-
tion started, following step by step the
\arious stages of construction, to recent

pictures of the projects as they are at

the present time. Mr. Fear pointed out
that both plants are scheduled to pro-
duce power in September, 1951, and are

well on schedule. Pile foundations are
being used in both cases, with a steel

superstructure at Toronto, and rein-

forced concrete at the Windsor site, each
being faced with brick. Toronto will

produce 160,000 kw. as opposed to 120,-

000 kw. at Windsor.
Some of the engineering problems en-

countered and overcome in the various
construction phases were recalled by the
.speaker. At the Richard L. Hearn site,

railways were relocated to allow ma-
terial and equipment to flow smoothly
as required. An interesting point was
the conveying of material excavated
from the Toronto Rapid Transit System
tunnel to the site, and its use as fill.

The main problem at Windsor was the
never ending battle with a very trickv

clay soil condition necessitating much
careful planning and study at all time.=

when excavating in this material. At
present a cofferdam has been completed
for the intake and pouring of concrete
for the open-cut channel is in operation.
The meeting was thrown open for

Questions and at the conclusion Mr. J,

W. Southin, project manager for H. G.
Acres & Comnanv, consulting ensineers
at the J. Clark Keith Steam Plant, ex-

pressed to Mr. Fear the gratitude of

the audience. Many members lingered
to insiDect more closely the variety of
charts and curves on steam plant oper-
ation displayed by Mr. Fear.

On November 10, a joint meeting of

the E.I.C. Border Cities Branch and the

local branch of the Association of Pro-
fessional Engineers of Ontario was held

at the Prince Edward Hotel, Windsor.
The highlight of this meeting was the

presence of Mr. E. V. Buchanan, presi-

dent of the A.P.E.O. and the always-
popular Colonel "Tom" Medland, exe-

cutive director.

Mr. Jim Ronson commenced the

meeting by announcing the results of

the nominating committee ballot for

the executive for 1951. Mr. Fred Ryder
then introduced the first speaker. Presi-

dent Buchanan whose subject was Secur-
ity and the Professional Engineer.
The essence of the President's address

was a challenge to the engineering pro-

fession to broaden the scope of their

work, to dare and achieve new ideas

with the same pioneering "spirit so evi-

dent in our forbears in this new land,

and to let security take care of itself.

There are always those who would seek

security he said. A few find it. Many
do not;. None add one iota to the suin

total of knowledge, or increase oW
standard of living, the avowed aims of

our professional societies.

The speaker expressed a high regard

for trade unions, but expressed the be-

lief that such an organization could not

fit in, or should not fit in to Professional

Associations. This, he said, is apparent

in the verv nature of our creed. The
President then threw out another chal-

lenge and rebuttal—to those who would
critici7/e engineers and claim we have

merely applied old country technique?
and changed them very slightly to me<r'

the needs of a young and growing coun-
try and have done little t o w a r d =

pioneering new and distinct ideas. H'
cited James Watt as the first practice

mechanical engineer who came to bas:

truths by experiment and would acce^
nothing that he could not prove. On a

parallel to this he listed such contem-
poraries as Whittle—jet engines; Turii-

buU from New Brun.swick— variab!

pitch propeller; engineers at Chalk
River, who have made amazing progre-
in new atomic achievements; H.E.P.C
engineers who perfected the techniqu
of pouring good concrete in sub-zero
weather; engineers in our pulp an :

paper industry who built the first plan-
in the world capable of turning out
newsorint at the rate of 2,000 ft. per
minute, and others. This, he urged, is

proof that no group of men has done
more to invent and develon unique in-

dustrial methods and processes, or con-
tributed more to a higher standard of
life for all, in this and other countries.
than ha\e the professional engineers of
Canada.
In conclusion he appealed to til

young engineers to "dare to be foolish"
to reject mass thinking and hackneyed
"standard practices" and to try and
better such practices in their own fields

of work. To shed our "Ivor5' Tower"
complex and learn not to shun nuWicitv.
to make the public conscious of the role
of the professional engineer in our na-
tional life, he said is the duty and
privilege of each member.
Mr. Joe Hoba. in the chair, intro-

duced Colonel Medland and welcomed
him to the meeting. His ta'k was en-
titled A Beaver and an Ostrich. He
proceeded to bring the members of the
Association up to date on current Asso-
ciation affairs, giving some interesting
details on the manner in which applica-
tions for membership were handled, and
the exhaustive research and office rou-
tine required. The "meat" of his talk
was on account of what is being done
to educate the public about the engi-
neering profession. It was urged upon
all present, as members, to take a keen
and active interest in promoting the
public relations prosramme now being
conducted by the A.P.E.O. and to do all

in their power to brin? the professional
achievements of Canadian engineers be-
fore the public.

Joe Hoba thanked the Colonel who
then, with able assistance from President
Buchanan, did a noble job of answering
a barrage of questions relating to the
evening's discussion. Refreshments fol-

lowed.

Cape Breton
G. W. Ross, MJiJ.c..

Secretary-Treasury

S. G. N.4ISH, M£.l.C..

Branch New EdSidr;
_

On January 16th Mr. J. C. Nicholson.
retired general superintendent of Mines
for the Dominion Coal Company gave a

very interesting address on The History-

of Coal Mining in Nova Sootia.

Starting with the Duke of Kent, and
the General Mining Association, Mr.
Nicholson traced the various stages of

the industrv m to the present time.

Having lived and worked all his life in

Nova Scotia coalfields, Mr. Nicholson
made the various pioneers and leaders of

the industry live, as human beings, by
in.stnictive and amusing anecdotes.
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He reminded his listeners of the early

coal miners who got up at four in the
morning to walk many miles to work,
go underground at six, and not get back
to the surface until after dark. He claim-
ed that, even with modern mining ma-
chines, the output of these early miners
had not been equalled. In concluding his

talk, Mr. Nicholson paid tribute to these
mining pioneers, who had created an in-

dustry for us under primitive conditions
by hard work.
The meeting was under the chairman-

ship of Carl Gustafson, and the speaker
was introduced by Louis Frost. A vote
of thanks to the speaker was moved by
Sydney MifHeu, who traced the early
formation of the Cape Breton Branch.
Anecdotes of early davs were also told

by W. S. McDonald and James Morrison.
A vote of sympathy was sent to Yorke

Barrington, town engineer of Sydney
Mines, on account of his illness. It was
proposed by H. J. McCann, Jr., and
seconded by S. G. Naish. A number of
meinbers testified to Mr. Barrington
having been a most faithful attender of
the Institute meetings. He was one of
the very first members and has scarcely
missed a meeting. All the members
wished him a soeedj' recovery.
An invitation from the Halifax Branch

to the Annual Banquet with the Profes-
sional Engineers on January 30th was
read by Branch Chairman Cliff Murray.

Kingston

J. T. Provax, jr.E.i.c,

Secretary-Treasurer

S. H. Rochester, m.e.i.c,

Assistant-Secretary

The regular monthly meeting of the
Kingston Branch of the Institute, was
held on Tuesday evening, December
12, 1950, in the Mackenzie Building,
R.M.C. Mr. G. T. Andrews was in the
chair. The business portion of the meet-
ing introduced committee reports by
Major A. L. MacLean (Papers Commit-
tee), Mr. D. L. Rigsby (Membership),
Professor J. S. Campbell (Student Guid-
ance), Professor A. Jackson (Public Re-
lations). In addition, Mr. M. G. Saun-
ders reported on the activities of the
E.I.C. council meetings and the in-

auguration of a new Branch at Belle-
ville. Mr. J. Provan gave the secretary-
treasurer's report on the financial state-
ment of the Branch.
The princioal speakers for the eve-

ning, Mr. D. L. Rig.?by, Aluminum Com-
pany of Canada, Ltd. and Mr. M. J.

Waite, Aluminium Laboratories, were
introduced by Professor Hugh Conn.
Mr. D. L. Rigsby gave a most inter-

esting illustrated talk about his recent
visit to Australia, and a brief survey of
the industrial situation in the Dominion.
He explained the equi'Dment in use at
the aluminum fabricating plant of the
Australian Aluminium Company at Syd-
ney. He pointed out the advantage to
Canada in living next door to the huge
industrial warehouse of the U.S.A. as
against the comparative isolation of
Australia which lareely is dependent on
its own resources and engineering
"know-how".
Mr. Rigsbv illustrated his air trip

with an excellent set of pictures taken
during his journey, commencing from
Vancouver and proceeding to Australia
via San Francisco. Honolulu. Fiji Islands,
Sydney and Melbourne. The return
journey was made via Singapore, Bom-
hay, Cairo and Rome with a two week

stop-over in England for a tour of alum-
inum fabricating plants there. Mr. Rigs-
by arri\'ed in Montreal some eight weeks
after departure.
Mr. M. J. Waite gave a most infor-

mative talk on the subject of welding.
The speaker emphasized the importance
of proper design of welded joints and
particularly stressed the necessity of in-

cluding full information on welding re-

quirements in all working drawings. A
poor welding design results in improper
welding, bad appearance and high cost.

However with careful attention of
properly trained welding personnel to
the preparation of parts, and careful
selection of materials, a high strength
joint with pleasing appearance can be
made tvith remarkable economy.
Mr. Waite nut forward his opinion

that welding has now reached such a
high level of importance in industry
that universities and industries should
take steps to ensure that detailed tech-
nical framing in welding is gi\'en to
young engineers and to the practical
welder on the job. He felt that a higher
standard of welding practice and very
worthwhile economies could be achieved
by making one man responsible for
welding design and application in in-
dividual concerns. This would avoid
indecision and lack of technique, and
would provide a stimulated interest in
the trade.

Mr. Waite displayed slides illustrat-
ing welded jointsand structural welding
work, and showing how failures may
occur as result of incorrect procedures.
The meeting was adjourned for re-

freshments at the invitation of the
R.M.C. Faculty Club.

Lethbridge

David Cramer, m.e.i.c,

Secretary-Treasurer

J. T. DOKKEN, jr.E.i.c,

Branch News Editor

The Lethbridge Branch of the Institute
held its monthly meeting at the Marquis
Hotel on December 16, 1950. M. S.

Mitchell, branch chairman, presided
over the meeting.

J. Haimes, retiring city engineer, in-

troduced Mr. J. Neufeld who will be
Lethbridge's new city engineer. He wel-
comed Mr. Newfeld both to our branch
of the Institute and to the city and
joined with all those present in wishing
him the best in his new position.
The Browm Musical Trio supplied the

dinner music and R. S. Lawrence led in
community singing. Vocal selections by
Mrs. Janet McLeod and Mr. A. Branch,
accompanied by Mrs. Katherine Brown,
were thoroughlv enjoyed.
Mr. Mitchell, the branch chairman,

i'ntroduced Mr. P. M. Sauder, coloniza-
tion manager for the St. Mary River
Development, who showed three very
enjoyable films depicting the scenery,
peonle and industry of Alberta.
The first film, "Alberta Irrigation,"

dealt with the route of our water supply
from its source/in the tnountains to its

ultimate use in the irrigated fields. The
various crops grown "under the ditch"
and the numerous industries such as
canning and sugar refining which have
arcwn up in Southern Alberta due to
irrigation were very interestingly por-
trayed as well as interesting views of the
irrigation structures which can be seen in

this part of the country.
The second film, "Alberta Vacation"

was nn intere.'^ting and refre.shing travel-

ogue of the scenic playgrounds and places

of historic and geographic interest in

Alberta.

"Songs of the West", a short film of

western music, amid a mountain ranch
setting, melodiously rounded out the
evening's entertainment.
Mr. Mitchell, on behalf of the mem-

bers present, gave Mr. Sauder a hearty
vote of thanks for showing these films

of interest and entertainment.

Peterborough

G. W. Herzog, jr.E.i.c,

Secretary-Treasurer

M. V. Powell, m.e.i.c,

Branch News Editor

A well attended meeting of the Peter-
borough Branch on December ISfli was
addressed by Mr. R. M. McGee, sales

representative of the Jones and Laughlin
Steel Company, on the subject of The
Manufacture of Sleel. Mr. McGee was
introduced by C. W. Holman and his

address was entertaining and instructive,

illustrated by a very fine film.

The production of steel was illustrated

from the mining of the three main ele-

ments, through all the various steps in

their handling and smelting to its mak-
ing and final shaping. The speaker men-
tioned a fourth, and very important
element, the human element. The work-
ers' safety and health are now well
guarded in modern steel plants.
The bulk of the Jones and Laughlin

Company's iron ore comes from the
Mesabi Range where it is dug out of
open pits by power shovel and loaderl
directly into ore cars for transportation
to Duluth. It is crushed, separated from
impurities and loaded into the ore car-
riers by gravity in a most efficient and
quick manner. Loading a ship with
14,000 tons of ore can be accomplished
in about one hour, the trip down the
lakes to Cleveland takes three and one
half days, and unloading by a number
of special cranes less than four hours.
At the steel plant, the ore cars are lifted

bodily from the rails, and dumped.
The mining and transportation of the

other two elements, coal and limestone
is accompanied in just as efficient a
manner. The production of the necessary
coke from the coal was illustrated, and
the operation of the blast furnaces. In
the Bessemer process of making steel an
electric eye is used to control the oper-
ation and this is covered by a Jones and
Laughlin patent. The operation of an
open hearth furnace was clearly demon-
strated. In the final rolling of steel
shapes, the temperature is controlled
largely with use of electric eyes.
Mr. M. V. Powell moved a vote of

thanks to Mr. McGee. Mr. G. W. Herzog
was Chairman of the meeting, and Mr.
F. Pope gave a short account of the
niaugural meeting of the new Belleville
Branch which had its beginning with a
meeting held June 1st by the Peter-
borough Branch at Belleville.

Saguenay

F. E. Hogg, m.b.i.c.,

Secretary-Treasurer

W. A. Armstrong, jr.E.i.o.,

Branch News Editor

On December 11, 1950, Mr. D. Ross
of the Pentagon Construction Company
addre.ssed a group of thirty members,
describing the Ottawa River Power De-
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\elopment. witli particular reference to

the recently built Chenaux Develop-
ment, on which he was assistant superin-

tendent of construction.

Mr. Ross described the Chenaux as

the fourti) largest development on the

main Ottawa River, on which the total

de^"elope(^ power is approximately equal

to th.it of the two Shipshaw plants. The
developments are mainly low head, the

maximum being one hundred and thirty

feet, at Di^s Joachims. The power de-

veloped on the Ottawa is transmitted as

far as five hundred miles, from the Que-
bec—Ontario border to Windsor, Ont.,

serving the industrial areas in southern
and western Ontario.
Mr. Ro.ss illustrated his description of

the Chenaux construction with coloiu'ed

slides. A particularly interesting feature

wa.s tlie use of a "i)umiM'rete" machine
for pumping concrete to all parts of the

strucvure, in both summer and winter
conditions. The interesting discussion

|ieriod which followed the showing of the

slides indicated the keen interest whicii

this type of constniction holds in the

Saguenay district.

The speaker w^as introduced by Mr. J.

F. Braun. and Mr. F. E. Hogg voiced
the appreciation of the audience.

Toronto

F. E. Wellwood, m.e.i.c,

Secretary-Trea.-iurer

I. S. WlDDIFIELD, M.E.I.C,

Branch News Editor

The Toronto Branch of the Institute

and the Ontario Section of the American
Society of Mechanical Engineers held a

joint meeting on November 9, 1950. Ap-
proximately 75 were present, in the Mc-
Lennan Laboratory at the University of

Toronto.
Mr. D. H. Thorburn. president of Gas

Machinery Company (Canada) Limited,
addre.ssed the meeting on the effect of

introducing natural gas into an industrial

area i)resently served with manufactured
gas.

Mr. Thorburn outlined in some detail

the history and development of the na-
tural gas industiy, and stated that the
conversion in Toronto would be more
similar to conversions that had taken
place in the Ignited States rather than
elsewhere in Canada.
The records show that the Chinese

used natural gas before the Christian
era. The first natural gas was discovered
in Xorth America near Charlestowu,
West Virginia, and was first u.sed for

hou.se heating in 1821 near Verdonia.
X.Y. In 1889, natural gas was first dis-

covered in Canada in Essex County near
Windsor.
The advance in u.se of natural gas in

the last few j^ears has been rapid, and
there is presently installed 280,000 miles
of ga.s pipe lines not including the mul-
titude of city distribution .sj'stems. Tho
present yearly use is six trillion cubic
feel and the known gas reserves amount
to one hundred and eightv trillion cubic
feet.

Equipment which is normally u.sed for

burning manufactured gas will not be
satisfactoiy without alteration when a
change is made to natural gas. It is

neces.saiy that a .survey be made and all

equipment listed. This equipment is then
( ngineered for natural gas consumption
and the necessary jjarts ordered and in-

.-italled. The main reason why equipment
must be altered was due to the fact that

B.T.U. Content of natural gas is prac-

tically double that of manufactured gas

and also the combustion ratio between
gas and air is different for efficient oper-

ation.

Mr. S. L. Fear, liason engineer, steam
stations, of the Hydro-Electric Power
Commission of Ontario, addre.ssed a reg-

ular meeting of the Toronto Branch on
November 30th, in the Mining Building
of the University of Toronto. Mr. Fear's

subject was Steam Stations for Hydro
1949-1953.
Mr. Fear, who has been with the

Hydro for manj' years on the study and
design of steam stations, covered the de-

velopment of the Richard L. Hearn Sta-

tion at Toronto, and the J. Clark Keith
Station at Windsor, as well as many
smaller stations which the Commission
has built and which are presently in

operation throughout the Province.
The talk was well illustrated with

drawings, graphs and lantern slides, and
the various stages of development in the

two major stations explained in detail.

Mr. Fear explained that at the present

time the Commission was planning to

use the stations only under peak load

conditions and compared the cost of

steam generated power to that devel-

oped hydraulically.

Approximately 125 members were pres-

ent and all listened enthusiastically to

Mr. Fear's remarks, as was evident by
the number of questions which were
asked at the conclusion of the address.

Victoria

W. A. Bov^M.\N, jr.E.i.c,

Secre ta ry-Tream rcr

T. A. J. Le.ach, m.e.i.c,

Branch News Editor

The regular monthly meeting of the

Victoria Branch was held at Prince
Robert House on December 15. During
the business .session the following officers

were elected for the coming year: chair-

man, T. A. J. Leach; vice-chairman, A.

F. G. Musgrave; secretary-treasurer, W.
.\. Bowman. Members of the executive

are D. A. MacLean. G. W. C. Lake, J.

A. W. Izard, A. W. La.*h and W. G.
Macintosh. News-Editor will be G.

Kidd.
Following the business meeting, A. B.

Sanderson, chief designing engineer of

the B.C. Department of Public Works
gave an interesting address on Highway
Bridges in B.C.
He ]3ointed out that bridge building

in B.C. dates back many years to the

time when the Indian tribes in north-
western B.C. built spans of considerable
length. One of the most famous of these

is the Hagwellget Bridge which spans
the Bulkley River north of Hazelton.
This bridge with an overall length of

between 150 and 170 feet and having a

clear span of about 90 feet was inade

from local timber and abandoned tele-

graph wire. An old canard commonly
told about this bridge is that, on its

completion, the builders tested it by
assembling a group of the fattest squaws
in the village and sending them across.

When they had crossed safely, the bridge

is said to h^ive been approved for public

u.se.

While timber bridges are still used on
secondary roads, steel and concrete

biidges are being constructed on the

main highways.

However, little remforced concrete

being used as it requires .special equip-
,

ment and labour which in outlying dis- i

tricts is not easily available.

Of particular concern in B.C. is to findl

stable crossings in the wild rivers which'
flow through it. The most erratic rivers i

are those that are contained in glacial

valleys .such as the Capilano, Elk. and
Simiikameen, where continuous shifting '

of the water bed is taking place. Often
by examining the cro.ss section of th*

river bed its general stability can be
|

determined for unequal cutting will be
evident by a steeper .slope on one side

than on the other.

Generally foundation problems are not

difficult in British Columbia except on
the lower Fraser below Hope where deep
deposits of silt require long piles to dis-

tribute the load. On the Stave River
Bridge just recently constnicted steel

piles penetrate the mud to a depth of

70 feet. To avoid the dewatering of .such

a site prepakt concrete piers were built.

Methods of erection vary from place to

place with the rocky canyon sites proving
the mo.st difficult. Under such conditions

u.sually the cantelever or skyline method
of erection must be u.sed. In one partic-

ular case two triple-triple Baile.v bridge
]

were first placed across a gorge to act as

falsework for the two bridge trusses.

The speaker pointed out that increas-

ing road widths of today require wider
bridges and at present the 12-foot lane

is considered standard although in .some

places in the States they have gone up
to 13 feet. .Since bridges the .-^ame widtli

as the road have the effect of slowing
down traffic the tendency is to build

bridges as wide as 30 feet to fit a 24-foot

roadway. In B.C. where traffic is not a

problem this is not so important and
bridge widths run between 24 and 26

feet.

Loading for bridges was formerly based
on so much a square foot. But now with

bridges classified accoi'ding to the num-
ber of lanes, generally the type of load-

ing used on each lane, for calculation

purposes, is an idealized truck with a

trailer classified as an H-1.S-.S-12 or an
H-20-S-16 load. Trucks of 30 tons or

more are permitted with the allowable

axle load varying between 18.000 and
32.000 lb. depending upon its length.

In conclusion Mr. .Sanderson pointed
out that bridge design had advanced con-
siderably in the la.st few years and such
recent practices as pre-stressed concrete,

welding and the use of aluminum in

bridging by the Aluminimi Company of

Canada was producing economy both ir;

weight and material.

After a very interesting question period

the speaker was thanked by Mr. A. L.

Carruthers on behalf of the Branch.

Winnipeg

G. W. MoULE. M.E.I.C.

Secretary-Treasurer

Electrical Section

K. H.\LLSox, jr.E.i.c.,

Secretary-Treasurer

J. C. Pr.\TT, M.E.I.C,

Branch Nexcs Editor

Mr. J. Arpistrong of the English Elec-

tric Co., Motor Division, St. Catha^ine^
Ontario, recently addressed the Elec-

trical Section of the Engineering Insti-

tute in Winnipeg. His subject was.

Some .4spects of Synchronous >Iotor

Characteristics and Appliances.
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Employment Service

XHIS service is operated for the benefit of members ol 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.

Personal interviews with the Institute Employment Service, 2050

Mansfield Street, Montreal—Telephone PLateau 5078—may be

arranged by appointment.

Situations Vacant
CHEMICAL

TWO CHEMICAL ENGINEERS 1948 or
1949 graduates to act as process engi-
neers in the production units. Location
Ontario. Salary open. Apply to Pile
No. 2004-V.

CHEMICAL ENGINEER 1940 to 1945
graduate capable of geological evalua-
tion of petroleum and gas producing
areas and preferably with experience
n refinery or chemical production.
Location Ontario. Salary open. Apply
to File No. 20O4-V.

CHEMICAL ENGINEER 1949 or 1950 gra-
duate required by chemical firm in
Ontario. Applicant to act as adminis-
trative assistant to the works manager.
Excellent opportunity for a junior en-
gineer with clerical or administrative
experience. Apply to File No. 2(I'04-V.

CHEMICAL ENGINEER required by firm
located in Montreal to act as sales
engineer in Province of Quebec. Appli-
cant should have sales experience and
be between 28 to 31 years of age. Car
provided. Apply to File No. 2310-V.

CIVIL

YOUNG CIVIL ENGINEER about 35
years of age with construction and ad-
ministration ability. Applicant should
be bilingual. Location Montreal. Excel-
lent opportunity offered. Salary open.
Apply to File No. 2009-V.

CIVIL ENGINEER required by large
Canadian company with experience in
structural steel design, preferably on
hydro-electric structures such as gates
and outdoor switching yards. Apply to
File No. 2017-V.

CIVIL ENGINEER for design work on
hydro-electric structures. Prefer at
least four years' experience in this
field. A knowledge of power house and
dam foundations is desirable. Good op-
portunity with large Canadian com-
pany. File No. 137. Apply to File No.
2017-V.

ELECTRICAL
ELECTRICAL ENGINEER with a mini-
mum of two years industrial experience
on control devices and wiring, prefer
test course training. Location Southern
Ontario. Please quote File No. 13710.
Apply to File No. 2005-V.

ELECTRICAL ENGINEER with two years
industrial experience on circuit break-
ers, disconnect switches and metalclad
switchgear, prefer test course back-
ground. Location Toronto. Quote File
No. 13711. Apply to File No. 2O05-V.

ELECTRICAL ENGINEER with a mini-
mum of two years industrial experience
on rotating electrical equipment, prefer
test course background, duties include
specification writing and general engi-
neering work with large Canadian
firm. Location Toronto. Refer to File
No. 13712. Apply to File No, 2005-V.

ELECTRICAL ENGINEER required by
large Canadian organization for its
overseas operations to act as chief of
system planning. Duties will include
long range overall system planning of

generating, transmission and receiver-
station facilities in co-operation with
operating companies; the direction of
the activities of overhead and under-
ground distribution, relay-protection,
carrier-current, radio, special studies
and standards and research depart-
ments, long range forecast of capital
expenditures for the necessary trans-
mission and distribution facilities and
general engineering problems. Quote
File No. 137. Apply to File No. 20O5-V.

WELL QUALIFIED ELECTRICAL ENGI-
NEER required by a large Canadian
organization for its overseas operations
to act as supervisor of relay protection.
Duties will include preparation of plans
for relay protection of transmission
circuits, reservoirs and substations; re-
view of relay maintenance procedures.
Quote File No. 137. Apply to File No.
20O5-V.

WELL QUALIFIED ELECTRICAL ENGI-
NEER required by a large Canadian
organization to act as supervisor of
overhead distribution for its overseas
operations. Duties will include long
range planning of overhead distribution
systems and allied substations; review
of present overhead distribution prac-
tices with a view of improving and
standardizing such practice and reduc-
ing operating costs. Quote File No. 137.
Apply to File No. 2005-V.

YOUNG ELECTRICAL ENGINEER, 1949
or 1950 graduate required by consulting
engineering firm in Montreal. Salary
open. Apply to File No. 2008-V.

ELECTRONIC ENGINEERS required by
large Montreal firm for development
work on radio communication equip-
ment and radar. Applicants should have
three or more years of practical design
experience in this field. Apply to File
No. 2011-V.

THE PUBLIC SERVICE OF CANADA re-
quires Electrical Engineers (electronics
and communications). Appointments at
Ottawa, Toronto and Montreal. Salaries
up to $4,740.00 per annum. Details and
application forms may be obtained by
writing Civil Service Commission, Ot-
tawa. Competition No. 50-158-B. Apply
to File No. 2016-V.

ELECTRICAL ENGINEER required by
large Canadian Company, with hydro
electric operations in Brazil with sev-
eral years experience with industry on
public utility. Duties will include:
specification writing, analyzing bids,
checking manufacturer's drawings. In-
spection of heavy electrical equipment,
supervision of freight tests and techni-
cal correspondence. Prefer a minimum
of three years experience. Location
Toronto. File No. 13741. Apply to File
No. 2017-V.

ELECTRICAL ENGINEER required by
university in Montreal. Duties include
design and construction of electronic
equipment and finally extensive re-
search. Apply to File No. 2022-V.

ELECTRONIC ENGINEER required in
Montreal with some experience with
radar. Apply to File No. 202S-V.

MECHANICAL
MECHANICAL ENGINEER required by

a large manufacturer in Montreal of
heavy mechanical equipment. Applicant
should have several years industrial
experience which should include a
background of welding knowledge.
Apply to File No. 20O1-V.

MECHANICAL ENGINEER required for
the maintenance department of chemi-
cal manufacturer located in Province
of Quebec. Applicant should have three
to five years maintenance experience in
chemical, refinery, brewing or some
similar industry. Apply to File No.
2002-V.

TWO MECHANICAL ENGINEERS 1947.
1948 or 1949 graduates with design ex-
perience in the chemical or allied in-
dustries. Location Ontario. Apply to
File No. 2C04-V.

MECHANICAL ENGINEER 1947, 1948 or
1949 graduate to assist in plant con-
struction inspection and supervisory
work. This is a permanent position.
Location Ontario. Salary open. Apply
to File No. 2004-V.

MECHANICAL ENGINEER with several
years experience on design and layout
of mechanical equipment for hydro-
electric construction, location Southern
Ontario. When replying please quote
File No. 137-8. Apply to File No. 2O05-V.

MECHANICAL ENGINEERING GRADU-
ATE or equivalent with three or more
years experience in design and manu-
facture of light alloy structures re-
quired by large Montreal firm manu-
facturing radio communication equip-
ment and radar. Apply to File No
2011-V.

MECHANICAL ENGINEER recent gradu-
ate up to three years employment in-
terested in obtaining drawing office ex-
perience in plant production of heavy
armament work. Forty minutes by
tramways from Phillips Square, Mont-
real. Apply to File No. 2014-V.

MINING
TWO MINING ENGINEERS required by

large firm in Province of Quebec to
take charge of surveying work under-
ground. Reply giving full details of ex-
perience and salary required. Apply to
File No. 2015-V.

MISCELLANEOUS
TECHNICAL REPRESENTATIVE required

in Montreal by Canadian Branch of
British textile firm, manufacturing tex-
tile and cable machinery. Applicant
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must have executive ability as position
offers exceptional opportunity. Apply
to File \o. 170S-V.

SCIENTIFIC OFFICERS wanted. Appli-
cants should be Canadian citizens who
are graduates in science, preferably
with post graduate training. Research
or general experience in some particu-
lar scientific f.eld is desirable in cer-
tain positions. War service will be con-
sidered an additional qualification in
some positions and a requirement in
others. The main duties will pertain
to the co-ordination, control and dis-
semination of scientific information in
most of the niaior fields of sc.ence and
technology. Salary $2,70O.00-$3,8O0.00 de-
pending upon qualifications and ex-
perience. Apply to Box 1274, Station B,
Ottawa. Ontario. Apply to File No.
1707-V.

DESIGN ENGINEER approximately ten
years experience in structural material
handling and mechanical design. Boiler
design experience an asset but not
essential. Location Western Canada.
Apply to File No. 2000-V.

CITY ENGINEER required in Western
Canada. Applicants should state age,
qualifications, salary required and de-
tails of previous experience. Preference
will be given to applicants possessing
municipal engineering experience.
Apply to File No. 20C,3-V.

HYDRAULIC ENGINEER with several
years' experience on reinforced con-
crete design and hydraulic structures,
location Southern Ontario. Please quote
File No. 137C9. Apply to File No. 2005-V.

GRADUATE ENGINEER required by
firm located m Western Canada, to
handle all packaging equipment and in-
stallations throughout Canada, as well
as all machines and equipment in plant.
Headquarters in Winnipeg. Recent gra-
Juate required. Apply to File No.
2C03-V.

RADIO TECHNICIANS required by small
manufacturer located in the Marltimes,
for aircraft electronic equipment main-
tenance. Applicants should have some
experience. Apply to File No. 2O07-V.

PROLUCTION MANAGER for small light
eng r.eering unit located in the Mari-
times, employing approximately 60
people. Duties include production meth-
ods and layouts, produce own cost esti-
mates on jobbing basis and be wholly
responsible for operation of plant pro-
duction facilities and personnel. Apply
to File No. 2007-V.

CHIEF DRAUGHTSMAN required to
establish small drawing office in elec-
tronics plant, located in the Marltimes.
Mechanical design experience of elec-

The Public Service

of Canada

REQUIRES

ELECTRICAL

ENGINEERS
'Efectronics and Com-

munications)

Salaries up fro $4,740
per annum

Appointments at Ottawa,

Toronto and Montreal.

Details and application

forms may be obtained

by writing to Civil Service

Commission, Ottawa.
Please Quote Competi-
tion No. 50-158-B.

tronic equipment, small mechanisms
and structures. To be responsible for
mechanical design, drawing system and
draughting personnel. Mechanical
draughtsmen also required. Apply to
File No. 2007-V.

SENIOR ENGINEERS required by small
manufacturer located in the Marltimes.
Age 25 or over. University degree in
engineering or physics. Three or more
years experience in electronics in a
senior capacity. Preferably with ex-
perience in radar problems. Salary
$4000.00 to $8000.00. Junior Engineers
also required with same type of back-
ground. Apply to File No. 2007-V.

FULLY QUALIFIED TEXTILE TECH-
NOLOGIST, graduate of textile insti-
tute, required in Montreal by industrial
consultant. Applicant should have in-
dustrial engineering experience. Give
full details as to experience and edu-
cation to File No. 2012-V.

SALES ENGINEER, excellent opportunity
tor right man. Ontario sales and service
for power house chemicals with estab-
lished and growing firm. Degree in
cliemical engineering and knowledge of
power plants and water treatment de-
sirable but not essential. Prefer ages 25
to 35. Apply to File No. 2013-V.

MECHANICAL DRAUGHTSMEN, detaii-
ers, checkers, all grades from 2 years
experience and up for plant in produc-
tion of heavy armament work. Forty
minutes by tramways from Phillips
Square, Montreal. Apply to File No.
2014-V.

TWO INDUSTRIAL ENGINEERS gradu-
ates m mining required by large or-
ganization in Prov.nce of Quebec. Ap-
plicants should have some experience
underground to do time study work,
eventually lead.ng to senior positions
in methods and layout work. Reply giv-
ing full details of previous experience

.

and salary desired. Apply to File No.
'

201D-V.

CIVIL OR MECHANICAL ENGINEER re-
quired by large mining organization in
Province of Quebec for design and lay-
out of buildings and equipment for
asbestos milling operations. Reply giv-
ing full details of previous experience
and salary desired. Apply to File No.
2015-V.

SUPERVISOR OF UNDERGROUND DIS-
TRIBUTION. Large Canadian organiza-
tion requires well qualified electrical
engineer- for its Brazilian operations,
duties will .nclude long range planning
of all underground distribution systems
and of allied substations, review of the
present underground distribution prac-
tices and reducing operating cost, mak-
ing such studies as required by the
chief of system planning or the chief
electrical engineer. Appiy to tile No.
2017-V.

ASSISTANT PRODUCTION SUPERIN-
TENDENT required by large firm of
long standing manufacturing men's
shirts, pajamas etc. for plant near
Three Rivers, Quebec. Experience in
manufacturing these lines or similar
necessary. Applicant would be required
to plan for high production, improve
methods, lower costs etc. Good position
to right party. Apply to File No. 2018-V.

RESEARCH CHEMIST required by chemi-
cal firm in Ontario for laboratory re-
search under supervision. Minimum age
23 years, bachelor's or master's degree
in chemistry or chemical engineering.
Two or three years techn.cal experi-
ence or Ph.D. in lieu of experience.
Apply to File No. 2019-V.

CHEMIST required by chemical firm in
Ontario for the development of textile
chemicals. Minimum age 27 years. De-
gree in chemistry or chemical engi-
neering with 5-10 yea/s technical (lab-
oratory or production) and sales ex-
perience. Position requires both re-
search and sales abilities combined with
practical knowledge of textile industry.
Apply to File No. 2019-V.

ASSISTANT WORKS MANAGER required
by chemical firm in Ontario. Age 30 to

35 years. Degree in chemical, mechanical
or civil engineering, minimum of 5 years
experience in industry. Responsible for
overall supervision of plant operations,
capable of maintaining discipline and
assuming responsibility. Apply to Fiie
No. 2019-V.

SALES ENGINEER, recent graduate, pre-
ferably mechanical or electrical required
by well established supply house with
nation wide representation. Experience
in equipment sales, of value but not es-

sential. Training period to be sp«nt In
Montreal. Good opportunity for ad-
vancement to party interested in making
career of this work. Apply to Fiie No.
2020-V.

ARCHITECTURAL DRAUGHTSMAN re-
quired by large pulp and paper manu-
facturer in Eastern Canada for general
architectural designs covering building
changes on existing buildings and new
buildings, etc. Apply to File No. 2i)21-'V.

ENGINEERING DRAUGHTSMAN requir-
ed by paper industry located in Mont-
real. Must be fully qualified. Apply to
File No. 2023-V.

THREE FULLY QUALIFIED ENGINEERS
required by a firm of management con-
sultants located in Montreal. Salary
open. Apply to File No. 2024-V.

MECHANICAL OR CIVIL ENGINEER re-
quired by national beverage company to
act as plant superintendent iH plant
situated outside of Montreal. Applicant
should be between 25 to 35 years of
age. Salary open. Apply to File No.
2,25-V.

APPLICATIONS will be received by the
City Engineer until 12 noon, February
15th, for the position of traffic engineer
for the city of Calgary, Alberta. Appli-
cant should be a graduate engineer and
shall have not less than three years ex-
perience in the field of traffic engineer-
ing. Applicant shall state age, qualifi-
cations, experience and salary exp>€cted.
References as to experience and char-
acter shall be submitted with applica-
tion. Apply to File No. 2027-V.

The following advertisements are reprinted Jrom
last montlCs Journal, not barinft yet been filled.

CHEMICAL
JUNIOR CHEMICAL ENGINEER required

in Montreal, by organization importing
industrial chemicais from abroad. Ap-
plicant would act as sales engineer.
Apply to File No. 1637-V.

TWO JUNIOR OR INTERMEDIATE
CHEMICAL ENGINEERS for the control
department of pulp and paper industry
in the Marltimes. Duties would be in
connection with control and process
work. Apply to File No. 1650-V.

CIVIL
CIVIL ENGINEERS wanted with experi-
ence in design and construction of muni-
cipal works. Salary S235.0J f>er month
and up, based on experience and quali-
fications. Apply to File No. 1641-V.

CIVIL ENGINEER required by large firm
in Ontario, with about 10 years struc-
tural experience. Applicant must be ex-
perienced and able to assume respon-
sibility. Apply to File No. 1644-V.

CIVIL ENGINEER with some experience
on structural design, preferably on trans-
mission towers and switching yards.
Duties include engineering calculations,
design and investigations of structures
and surveys. Fiie No. 13486. Apply to
File No. 1651-V.

YOUNG CIVIL ENGINEER required by
conveying industry in Montreal. Ap-
plicant should have some experience in
design and detail work on structural
steel. Good opportunity for advancement
offered. Apply to File No. 1663-V.

CIVIL DRAUGHTSftLA.N required by large
well established Canadian Company.
Minimum of 10 years experience in con-
crete. Location Toronto. Apply to Fiie
No. 1687-V.

CIVIL ENGINEER, English speaking, pre-
ferably some surveying experience on
road or transmission line location or
other topographic work. For training in
photcgrammetry and subsequent em-
ployment as ground surveyor and con-
trol engineer for serial mapping. Apply
in writing stating experience to File
No. 1691-V.

CIVIL ENGINEER, French speaking for
training as operator of photogrammetric
plott.ng machines and subsequent em-
ployment as operator in Montreal office.
Gcod long term prospects for right man
with executive abiiity. Initial salary
during probationarv and training period
S2O0.0O per month. Apply to File No.
1692-V.

ELECTRICAL
ENGINEER required by a firm of consult-

ing engineers in Montreal with experi-
ence in mechanical equipment for build-
ing, for work en heatins and plumbing
Apply to File No. 1549-V.

liiLECTRICAL ENGINEER required. Good
opportunity for one who has had two or
more years experience on sales and con-
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tract work in an electrical manufactur-
ing company. This position offers ex-
cellent opportunity for advancement
iwith a growing concern. Apply to File
No. 1558-V.

GRADUATE IN ELECTRICAL or radio
engineering from a recognized univer-
sity with a number of years experience
with airborne radio and radar equip-
ment. Previous experience with R.C.A.F.
airborne equipment desirable. Apply to
File No. 1642-V.

ELECTRICAL ENGINEER for position as
relay engineer with foreign branch of
Canadian company. Prefer several year's
experience with an operating company.
Appointment would be initially for three
years. File No. 13510. Apply to File No.
1651-V.

YOUNG ELECTRICAL ENGINEER re-
quired in Montreal for inside sales work
on transformers. Apply to File No.
1654-V.

FOUR ELECTRICAL ENGINEERS, recent
graduates with some experience in
power required by large firm in Mont-
real. Apply to File No. 1658-V.

ELECTRICAL ENGINEER required by
company in Montreal, with a minimuim
of 2 years experience in design and
layout work. Applicant should also have
some knowledge of construction. Duties
include design and repair of work in the
field and office. Salary range $350.00.
Apply to File No. 1664-V.

FOUR ELECTRICAL ENGINEERS with
five years or more experience in design,
specifications, estimates, layout, inspec-
tion and testing, etc., for distribution
work. Location Toronto. Reply stating
age, education and details of work
actually carried out in previous posi-
tions to File No. 1696-V.

MECHANICAL

MECHANICAL, heating and ventilating
engineer required by Internationally
known manufacturer of heating equip-
ment to take over Eastern Ontario ter-
ritory, out of Ottawa. The same ter-
I'ilory for other prominent manufac-
turers' lines IS open to the right man.
Apply to File No. 1646-V.

MECHANICAL ENGINEER required in
Province of Quebec with some plant ex-
perience. Duties include design and
plant layout work. Apply to File No.
1648-V.

MECHANICAL ENGINEER required in
Ontario. Applicant should be young and
aggressive with B.Sc. Canadian univer-
sity for position as service manager.
Must be capab.e of dealing with public
and of instructing men in overhaul and
maintenance of diesel equipment. Apply
by letter only, stating age, height,
weight, marital status, military service,
university, religion, business experience
and enclose photograph. Apply to File
No. 16:52-V.

MECHANICAL ENGINEER with know-
ledge of industrial steam power plant
design, heating system design and ap-
plication of steam, air and hydraulics
as applied to processes, required by
large established company. 5 years or
more experience desirable, location
Montreal. Salary open. Apply to File No.
i655-V.

MECHANICAL ENGINEER required by
large organization in Montreal. Applic-
ant should be between 30 to 35 years.
Duties include general machine shop
work and planning. Apply to File No.
1673-V.

MECHANICAL ENGINEER required for
small manufacturing plant in Niagara
Peninsula. Duties will consists of gen-
eral draughting and machine design,
particularly valves. Some previous ex-
perience would be advantageous. Apply
to File No. 1681-V.

TWO MECHANICAL ENGINEERS for
mechanical inspection in the field. Ex-
perience necessary in Hydro-Electric
projects. Location overseas. Apply to
File No. 1687-V.

MECANICAL ENGINEER to act as sales
engineer for large organization in Mont-
real. Salary range $5,000.00. Apply to
File No. 1690-V.

MECHANICAL ENGINEER required by
firm located in the Maritimes with some
experience in stee^l design and construc-
tion. Apply to File No. 1695-V.

YOUNG MECHANICAL ENGINEER re-
quired as assistant superintendent by
firm located in Montreal manufacturing
spun nylon yarn and nylon wool. Apply
to File No. 1700-V.

MECHANICAL ENGINEER to act as pre-
lect engineer required by large organ-
ization in Montreal. Salary open. Apply
to File No. 1701-V.

MISCELLANEOUS
SIVIALL WELL ESTABLISHED ELEC-
TRICAL MAINTENANCE BUSINESS in
Montreal for sale at moderate price. Ex-
cellent opportunities for expansion under
progressive manageiment. Thorough in-
vestigation invited. Apply to File No.
1635-V.

SALES MANAGER required by firm
located in Montreal. Applicant should
have sales experience and a thorough
knowledge of the operation of steel
plants. Apply to File No. 1337-V.

ELECTRICAL AND CIVIL ENGINEERS
with about 1 year experience, required
by large organization in Montreal. Apply
to File No. 1639-V.

PUMP DESIGNER wanted by large pump
manufacturing firm in Montreal district.
Excellent opportunity with wide scope
for someone with initiative. Apply to
File No. 1643-V.

FIRM, PRESENTLY LOCATED IN GER-
MANY, foimded in 1908 and specializing
in the design and manufacture of water
treatment plants for boiler as well as
for industrial purposes, wishes to con-
tact firm or individual in Canada inter-
ested in forming a company here to use
their designs for the benefit of Canadian
industry. Willing to train an engineer,
expenses paid in Germany. Apply to
File No. 1845-V.

RATE SPECIALIST for foreign branch of
Canadian company. Prefer man experi-
enced in rate setting and retired from
a hydro public utility. Duties during 2
or 3 years appointment, would be to
serve as a consultant during organiza-
tion of a rate department. File No.
13513. Apply to File No. 1651-V.

SCIENTIST WANTED in Ottawa, with
engineering degree or science, prefer-
ably with post-graduate training in
aeronautical engineering. A wide know-
ledge and at least 5 years experience in
aeronautics is essential. The applicant
must have served in the R.C.A.F., pre-
ferably in a position of responsibility in
aeronautical engineering in armament
work. Experience in research and de-
velopment work will be considered an
additional qualification. Must have abil-
ity to work well with others. Canadian
citizen. Apply to File No. 1656-V.

SALES ENGINEER, for a permanent posi-
tion in Toronto office. Preferably one
who has had some experience in fan
application work such as heating and
ventilating, mechanical draughting, etc.
Salary open. Appy to File No. 1657-V.

FULLY QUALIFIED structural design en-
gineer required bv firm located in Tor-
onto. Apply to File No. 1659-V.

HYDRAULIC AND STRUCTURAL DE-
SIGN ENGINEERS required in Ottawa.
Work assignments may have to do with
the development of major waterworks.
Salary up to $7,e00.00 depending on
qualifications. For further details, write
to The Civil Service Commission, Ot-
tawa and request information circular,
50-616. Apply to File No. 1660-V.

ENGINEER REQUIRED in Montreal full
experience in the design and construc-
tion of filter plants and water reser-
voirs. Apply to File No. 1681-V.

MECHANICAL AND CHEMICAL EN-
GINEER required in paper mill located
in Newfoundland Experience is not
absolutely essential, but one or two
years in industry, not necessarily the
paper industry, would be preferred. The
applicants must be single and starting
salary would be $300.00 to $325.00 a
month depending on qualifications.
Apply to File No. 1667-V.

GRADUATE ENGINEER required in On-
tario with experience in design, con-
struction, service and application of in-
ternal combustion engines, particularly
diesel engines. Apply to File No. 1670-V.

PURCHASING AGENT required by inter-
nationally known manufacturer of power
equipment, presentl.v establishing a new
factory near Montreal. Applicant must
be capable of organizing own purchas-
ing department to handle the purchas-
ing of factory equipment, raw materials
and prefabricated parts for the produc-
tion of large and small electric power
enuipment, and must be familiar with
Canadian market. Attractive salary of-
fered with security and opportunity.
Apply to File No. 1671-V.

ASSISTANT FACTORY MANAGER re-
quired by internationally known manu-

RESIDENT

ENGINEER
fo act as owners repre-

seivrative for hydro elec-

tric project in Nctrthern

Quebec. Excellent' salary

for experienced man.
Apply to File No.

2028-V.

tacturer of power equipment, presently
establishing a new factory near Mont-
real. Applicant must have good technical
background and extensive experience
(including several years management) in
the mechanical or preferably the elec-
trical engineering field, and be familiar
with labour relations, employee training,
cost estimating and accounting, factory
organization and maintenance, modern
production methods and equipment and
be preferably bilingual. Please include
photograph. Apply to File No. 1671-V.

TWO SALES ENGINEERS required to act
as representatives in Montreal and
Toronto by young progressive industry,
interested in the sale of British made
products. Knowledge of pulp and paper
industry desired. Apply to File No.
1674-V.

SENIOR PETROLEUM ENGINEER re-
quired by independent Canadian Oil
Company with headquarters in Ca:gary.
Applicant should be particularly experi-
enced in reservoir engineering and pro-
duction practices. No one with less than
7 years experiance in the industry need
apply. Give synopsis of education, train-
ing and experience and supply recent
photo. Apply to File No. 1S75-V.

MECHANICAL OR ELECTRICAL EN-
GINEER for supply inspection depart-
ment of a large organization in Toronto.
Applicant should have at least 12 to 15
years extensive practical shop and office
experience in the manufacture of heavy
mechanical and electrical machinery and
equipment. Reply stating age, education
and details of experience to File No.
1678-V.

SENIOR BUYER with 7 to 10 years diver-
sified purchasing experience. Electrical
engineer. ng or engineering training de-
sirable; also administrative or super-
visory ab lity. Location Toronto. Apply
to File No. 1879-V.

TWO MECHANICAL OR ELECTRICAL
ENGINEERS for the design and devel-
opment of meters and clocks, required
for large electrical organization in Que-
bec City. Apply to File No. 1682-V.

INSTRUMENT ENGINEER (electrical or
mechanical preferred) required for large
oil refinery in Montreal east. Applicant
should have not less than three years
experience as instrument engineer or
not less than 5 years general electrical
engineering experience. Would be ex-
pected to take charge of instrument de-
partment under general supervision of
power engineer. Salary open. Applica-
tions will be treated confidentially and
should include full particulars as to
qualifications, together with recent
photograph. Apply to File No. 1684-V.

HESIDENT ENGINEER wanted, for con-
struction of proposed Granville bridge
in Vancouver. B.C. Duration of work
approximately two years, starting about
March 1, 1951. Applications should be
made b.y letter giving full details of ex-
perience, professional qualifications, age,
etc., and salary expected. Apply to File
No. 1685-V.

SALES ENGINEER or contact man re-
quired by a firm of inspection engineers
in Montreal. Must have considerable ex-
perience and be between 30 and 40 years
of age. Apply to File No. 1686-V.

RESIDENT ENGINEER required by large
well established Canadian company
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niininiuiu 10 years experience In Hydro
Electric construction, competent in de-
sign, construction experience in field.

Age approximately 40 years. Location
overseas. Apply to File No. 1687-V.

BRITISH ADVERTISER seeks Canadian
engineering firm with reputation, willing
to join with long established English
counterpart. Enquirer to provide capital,

select tools and supervise projects
directed to both government equipment
and rearmament programs. Also indus-
trial manufacturer of small engines,
motrocvcles, etc. Apply to File No.
1688-V.

MECHANICAL OR CIVIL ENGINEER re-
quired by large engineering firm for
their Toronto sales office. Age about 26
or 27 years. Applicant must have de-
finite sales ability and would be away
oO'c of time. He should also have some
practical experience with heavy equip-
ment for paper mills, mines or quarries.
Territory Northern Ontario district.

Apply to File No. 1689-V.

DESIGN ENGINEER preferably mechan-
ical required by large organization in
Montreal. Applicant must have admin-
istrative ability. Salary range $5,000.00.

Age 30 to 40 years. Apply to File No.
1690-V.

GRADUATE ENGINEER for design work
on buses, required by large organization
in Montreal. Appiy to File No. 1690-V.

GRADUATE ENGINEERS and draughts-
men, mechanical, civil, electrical re-
quired tor projects in Ontario and Que-
bec. Preference to those with 3 years
practical experience. Apply to File No.
1697-V.

RECENT GRADUATE required by manu-
facturer in Winnipeg. Applicant must be
interested in production planning, time
and motion study, etc. Work will be in

connection with the setting up of a
modern production program. Training
period. Salary open. Apply to File No.
1698-V.

AIRCRAFT HYDRAULIC DESIGNER re-
quired by large Montreal aircraft manu-
facturing firm. Must have 4-5 years ex-
perience and sound overall knowledge
of system layout, flow calculations and
detail component design. Apply to File
No. 1703-V.

MECHANICAL (practical) Production En-
gineer, with thorough knowledge of
metal working machinery, plant lay-out,
processing, tooling and die making,
production control for Western Canada
Manufacturer selling all across Canada
to other manufacturers and to whole-
salers. Prefer man of 40 or older. Per-
manent and good future for a good
practical factory manager and producer.
Apply to File No. 1704-V.

Situations Wanted

MECHANICAL ENGINEER S.E.I.C. 1950
graduate, University of Toronto. Age 24,

single. Experience in machine shop and
repair and maintenance work. Presently
employed in structural steel, foundry
and machine tool industry as plant lay-
out and maintenance engineer. Inter-
ested in permanent position leading to
responsibility. Willing to work and
learn. Available on short notice. Apply
to File No. 1505-W.

YOUNG REGISTERED CIVIL ENGINEER
with ten years army, administrative and
municipal experience desires spare time
employment to help him gain additional
technical experience. Available Lower
B.C. Mainland approximately 20 hours
jjer week, including limited time during
weekdays. Draughting and surveying
assistance can be arranged. Apply to
File No. 2377-W.

GRADUATE MECHANICAL ENGINEER.
M.E.I.C, P. Eng., (Ontario), age 31, mar-
ried. Presently employed in Toronto.
Desires responsible position with manu-
facturing firm. Nine years experience in
mechanical and structural design, in-
spection, shop liaison, and sales and
service. Apply to File No. 2586-W.

MECHANICAL ENGINEER, Jr. E.I.C.
(McGill 1947). Age 25, onarried and fam-
ily of two. Experience consists of four
years of summer work as instrument-
man on 'iighway construction; several
months as sales engineer in pumps and
allied electrical equipment; one year in-
cluding sp)ecialized training in fire in-
spection work for United States fire in-
surance company. For the past two
years have been a full partner in a road
building outfit m Western Canada. De-
sires permanent position where respon-
sfibility, organization and sales ability

are Important qualifications. Starting
salary and location are secondary fac-
tors. Available immediately. Apply to
File No. 2858-W.

MECHANICAL ENGINEER, M.E.I.C.
Queens 1936, age 38, married. Currently
engaged in research work, 2 years, de-
sire to return to industrial or commer-
cial field. Have had the following ex-
perience since graduation: about 10
years diversified work in plant en-
gineering embracing — dust control, 2V2
years, application of control to metal-
lurgical processes (primary metal pro-
ducers), 3 years, industrial ventilation
and air-conditionmg, 1 year, general
plant maintenance, 3'/2 years; about 2
years steel forging experience in small
plant covering purchase, installation, and
operation of equipiment. Would be avail-
able at one month's notice to present
employer. Apply to File No. 2966-W.

GRADUATE DRAUGHTSMAN, designer,
Jr. E.I.C, B.Eng. Desires a position in
the structural design field, preferably
reinforced concrete and design. Age 24,
McGill (Civil) graduate 1948. Two years
experience in structural steel and rein-
forced concrete detailing and design.
Prefer employment in Montreal area,
will consider good position elsewhere.
Presently employed. Available on short
notice. Apply to File No. 3026-W.

MECHANICAL ENGINEER, B.Sc. 1941,
single, veteran of R.C.A.F. Experience
in laboratory work, aircraft mainten-
ance, design of heavy machinery with
emphasis on welding and applied stress
analysis. Desires work of research na-
ture. Willing to work outside Canada.
Apply to File No. 3058-W.

MECHANICAL ENGINEER, 1947, Jr.E.I.C,
age 26, two years of experience in main-
tenance and one and one-half years of
experience in design and installation in
industrial plants. Desires quality control
or industrial engineering work in Mont-
real. Apply to File No. 3208-W.

CIVIL ENGINEER, B.Sc. 1947, Jr. E.I.C,
P.Eng. (Quebec), age 26, married, with
car, 3 ','2 years varied structural experi-
ence with architects, fabricators and
contractors, covering design, detailing
and estimating of structural steel and
concrete as well as liaison work, desires
position with responsibility. Must in-
clude outside work in design and super-
vision, and/or lia.son work, or sales pro-
motion. Available on one months' notice
to present employer. Ontario or Alberta
preferred. Apply to File No. 3340-W.

PROCESS ENGINEER, M.E.I.C, chemical
and metallurgical. Extensive experience
in metal-working industry in both pro-
duction and development. Desires
senior position in technical or adminis-
trative field. Apply to File No. 3374-W.

ELECTRICAL AND MECHANICAL EN-
GINEER, B.Sc, M.I. Mech. E., M.I.E.E.,
A.M.I.C.E., seeks employment in Can-
ada as from May next. Aged 47, mar-
ried, three children. Experience in-
cludes oilfield electrification, consulting
engineering, Government inspection, op-
eration and management of hydro-elec-
tric undertakings, valuation. Recently
in India visiting all hydro-electric
schemes on behalf of major oil com-
pany. Present annual salary equivalent
to $9C00.00 basic $12000.00 with allow-
ances. Available near Halifax early
May. Apply to File No. 3378-W.

METALLURGICAL ENGINEER, M.E.I.C,
P.Eng. (Ontario) Age 35, married, lo-
cated in Toronto, desires sales post
leading to administrative position in
metallurgical or allied field. Ten years
experience in industry includes techni-
cal control, process and methods appli-
cation in light manufacturing, produc-
tion supervision and administration.
Currently employed in consulting capa-
city contacting industry throughout
Ontario. Available after reasonable
notice to present employer. Apply to

File No. 3381-W.

CIVIL ENGINEER (B.E.N. Z.). 32, mar-
ried, ex-service pilot. Experience in
railroad, hydro-electric, highway, and
airdrome construction, water supply,
sewage disposal work. Also some ex-
perience in structural design and mech-
anical workshops. Seeks employment
with consulting or structural engineers
construction company, or Federal or
Provincial organization. Presently in

charge of airport project, available in

mid-January. West Coast location pre-
ferred, but go anywhere. 2V2 years ex-
perience of Canadian conditions. Ex-
pect to obtain Canadian registration at

early date. Apply to File No. 3382-W.

CIVIL ENGINEER (Toronto 1949). P.£ng.]
Age 30. Married. R.C.A.F. veteran. Ex-I
perience in hydraulic, hydrologic andl
hydroelectric fields including soil and
foundation exploration, power and eco-
nomic studies, flood control, and speci-
fication writing. Desires position in
similar field. One month notice re-
quired to present employer. Apply to
File No. 3333-W.

CIVIL ENGINEER, S.E.I.C, B-A.Sc, Tor-
onto University, 1949, married, age 25,
at present employed in London, On-
tario. Desir'! permanent employment
with opportunity for advancement. Ex-
perience in surveying, light construc-
tion work, draughting and general en-
gineering duties. Willing to work any-
where in Canada but continuous trav-
elling not desirable. Apply to File No
3384-W.

METALLURGICAL ENGINEER. S.E.I.C.
Graduate of 1950, McGill. Age 26, vet-
eran, single. One year of practical ex-
perience in steelmaking with electric
furnaces. Desire position leading to re-
sponsibility. Quite wilUng to work out-
side of country if so desired. Available
on short notice. Apply to File No.
3385-W.

GRADUATE ENGINEER, M.E.I.C, mar-
ried. Approximately 14 years industrial
plant and construction experience in-
cluding positions as resident construc-
tion engineer and plant engineer. At
present employed and would consider
changing only if offered a similar or
better position with suitable opportu-
nity for advancement. Apply to File
No. 3387-W.

SENIOR PRODUCTION ENGINEER.
M.E.I.C, of internationally famous en-
gineering concern would like to assist
small CT medium size engineering firm
in Montreal area in quickly clearing up
design, production, or estimating diffi-
culties. Available Saturdaj'S or eve-
nings. Temporary assignments consid-
ered. 10 years wide exper.ence. fuliv
qualified. Apply to File No. 3392-W.

MECHANICAL ENGINEER, S.E.I.C. Gra-
duated with honours from U.B.C. in
May, 1950. Age 24, single and in good
health. At present employed in non-
technical work in Ontario receiving
supervisory training. Would like desi?.'-.

development on research work an;-

-

where in Canada. Available on sho::
notice. Apply to File No. 3395-W.

ELECTRICAL ENGINEER, honours de-
gree, A.M.I.E.E., M.A.I.E.E. 10 years ex-
perience W'orld famous electrical man..-
facturing company, wishes permane!-.:
position anywhere in Cinada. Ve:

;

adaptable having broad ra/^e of inter-
ests. At present in Great Britain. Avail-
able early 1951. Apply to File No.
3398-W.

ELECTRICAL ENGINEER, S.E.I.C. Gra-
duated University of Alberta 1950. Vet-
eran, age 29; married, no children, de-
sires permanent position anywhere m
Canada. Have Naval electrical experi-
ence and training (E.A. 3rd Class), also
experienced in electrical servicing.
Have good technical background and
excellent personality records. Available
immediately. Apply to File No. 3403-W.

CIVIL ENGINEER, Jr.E.I.C.. 31 years,
B.A.Sc. Toronto 43. 7 years experience
in industrial and housing construction
both in field engineering and job
supervision. Desire position in South-
ern Ontario in construction or related
industry. Apply to File No. 3404-W.

MECHANICAL ENGINEER, M.E.I.C, gra-
duate McGill 1943, veteran, age 30
seeks position as project or plant engi-
neer. Broad experience in plant layou:
design, construction, alteration ar.i

maintenance work. Employed durir.;
past 3 years on design and construction
of large mill now nearing completion.
Would consider alternative position as
executive assistant or sales engineer.
Apply to File No. 3405-W.

CONSTRUCTION COST ENGINEER.
Queen's 1948, R.C.A.F. Veteran, with
experience in all phases of estimating,
scheduling, cost control, material requi-
sitioning and expediting, for both large
and small industrial projects, desires
an executive or supervisory position
where hard work and initiative will
lead to advancement. Other assets in-

clude wife, two children and own car
Location unimportant. Apply to File
No. 3406-W.

GRADUATE CnaL ENGINEER, M.E.I.C
P.Eng. (Ont.) Age 38, married, famiil-
2. Experience includes 10 years minli'.g

and 6 year's pulp and paper covering

-

construction plant engineering and ce-
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sign. Presently employed as assistant
esident engineer. Ontario or Quebec

pi evince preferred. Available on reas-
onable notice. Apply to File No. 3409-W.

_1VIL ENGINEER, M.E.I.C, P.Eng., age
25, five years experience in highway
.ind bridge construction. Presently em-
ployed but des.res position with more
varied experience. Am interested in
any type of engineering and will work
aiivwheie. Available in three weeks.
Apply to File No. 3411-W.

1950 GRADUATE University of Saskatch-
ewan, distinction in Engineering Phys-
ics. 26 years, family of 2, currently
mastering in physics. Have background
.IS resident engineer on municipal engi-
neering project; ex-navigation instruc-
tor in R.C.A.F. Desire work in applied
leasearch or in general engineering.
Available May, 1951. Apply to File No.
3414-W.

MECHANICAL ENGINEER, Jr.E.I.C ,

P.Eng.. B.Eng. McGill 1949. Age 28.

Single. Good health. Experience: two
summers as junior draughtsman in

pulp and paper mill, two summers as

helper in foundry and boiler shop of
firm manufacturing heavy machinery,
spring 1949 to date as engineer with
major oil company. Desires to obtain
plant engineering experience with a
firm located in the Toronto area. Apply
to File No. 3415-W.

TWO PROFESSIONAL ELECTRICAL EN-
GINEERS, Jr.E.I.C. Honours graduates
of Canadian Universities, having com-
pleted two years training with a lead-
ing Canadian Electrical Manufacturer,
seek to better their positions. Profes-
sional employment with any progress-
ive Canadian company will be consid-
ered. Apply to File No. 3416-W.

ELECTRICAL ENGINEER, S.E.I.C,
B.A.Sc. U.B.C. 1950. Age 27, single. Ex-
perience: Radar mechanic R.C.A.F. One
summer each as coal mine car repairer,
tipple machinery operator, and elec-
tricians' helper in coal mine. Will work
anywhere. Available immediately. Apply
to File No. 3417-W.

MECHANICAL ENGINEER, S.E.I.C. gra-
duate, University of Saskatchewan 1950.

Age 31, marriea. 4 years overseas with
R.C.A.F. as wireless mechanic. Some
boiler shop and pipe fitting experience.
Would like to specialize in heating and
air conditioning or in power house
work. Willing to undertake any re-
quired training. Apply to File No.
3422-W.

ELECTRICAL ENGINEER, Jr.E.I.C,
Assoc. A.I.E.E., B.Sc. University of New
Brunswick 1949. Age 25, single. One
year experience in the manufacture and
design of polyphase and single phase
motors. Seeks position in design or pro-
duction engineering in power field pref-
erably in Montreal area. Available im-
mediately. Apply to File No. 3423-W.

CHEMICAL ENGINEER, Laval 1949,
single, bilingual, with summer experi-
ence in shipbuilding, galvanizing of
steel and making of aluminum. Nearly
two years experience in food industry
in Montreal. Desires a position in in-
dustrial, sales or plant engineering with
opportunity for advancement. Available
on short notice. Apply to File No.
3428-W.

MECHANICAL ENGINEER
(25-30 years of age)

required for manufacturer of spun synthetic textile yarns at

Granby, Quebec. The Plant Superintendent is a Graduate Mech-
anical Engineer and the position now open is that of Assistant

Superintendent. Duties will include Planning Production, the

Maintenance of the Machines, Planning and Installation of

new machinery and daily contact with all levels of the plant

personnel. Salary will be dependent on the experience of the

Successful Applicant but a minimum of $300.00 per month has
been established. Please reply in detail to file No. 1700-V.

The Employment Service of the

Institute has available a number
of student members who anticipate

graduation this spring.

Interested employers are invited

to advise the Institute as to the

type of engineering graduate they

wish to interview. Complete de-

tails will be furnished on receipt

of your request.

Address Enquiries To:

EMPLOYMENT SERVICE
The Engineering Institute of Canada

2050 Mansiield St., Montreal 2, Que.

Mechanical Engineer

Required

As assistant to chief in-

spector of large oil company
in Montreal. Applicant

should have at least three

years' experience in plant

maintenance, involving
shop fabricatirvg methods,

and inspection. Knowledge

of metallurgy and familiar-

ity with corrosion problems

an asset. Salary open. Apply

to File No. 2052-V.

Mechanical Engineer

Required

For engineerirvg office of

large oil company. Appli-

cant should have minimum

of two years' experience in

design and layout of mech-

anical equipment. Working

knowledge of pressure ves-

sel design an asset. Loca-

tion Montreal. Salary operv.

Apply to File No. 2052-V.
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Additions to the Institute Library

Reviews — Book Notes — Abstracts

BOOK REVIEW
SCIENTISTS AT WAR:

Wilfrid Eggleston. London, Oxford Uni-
versity Press, 1960. 291 pp., illus., cloth,

$3.50.

Reviewed by Dr. E. P. Fetherstoiihaugh,

M.E.I.C.

Throughout the tragic years of World
War II engineers and scientists were aware
that a great deal of important war research

was in progress at and under the direction

of the National Research Council of

Canada. But until the publication recently

of ^Ir. Wilfrid Eggleston's book, "Scien-

tists at War" no comprehensive report was
available to the public on the nature and
extent of the war i-esearches that had been
undertaken in this country.

In this most interesting and informative
volume there may now be found the ans-

wers to manv of the questions that puzzled
Canadians during the progress of the war.

Some of the researches must still be
.shrouded in secrecy, but many interesting

developments are now removed fi-om the

.secret list and described in language
devoid of all unnecessary technicalities.

The book contains eleven chapters, two
appendices and an index. It is well illus-

trated with numerous photographs. The
first chapter gives a review of research in

Canada and briefly introduces in general

terms .some of the aspects of war research.

It is followed by four chapters dealing

'respectively with "Radar", "The Proxi-

mity Fu.se", "New Explosives" and
"Atomic Energy". The use of scientific

equipment in war is covered in three in-

tensely interesting chapters dealing with

the war on land and sea and in the aii'.

Separate chapters are devoted to "Mate-
rials and Food" and "The Medical Front".

The storj- concludes with a discussion of

"Science and the Future", in which the

great importance of maintaining an
adequate and active research organiza-

tion for peace and war is .strongly empha-
sized. Reference is also made; to the

creation in 1947 of the Defence Research
Board and its important functions.

To the general public and especially to

those who have an interest in scientific

develojjments, this book is as readable as

a fascinating novel. Having read it one

is consciou.s of certain outstanding im-
pressions. There is a feeling of confidence

122

in the ability of Canada's young scientists

to match their wits against those of any
country, and there is a realization that at

certain stages of the war and in some of

its aspects the results might have been
vastly different had the scientists and
engineers not been ready with counter
measures to block the effect of the enemy's
ingenious inventions.

Everyone will agree with Mr. Eggles-

ton's statement on the first page of his

book that "no scientist would seek to

claim any of the glory due to the front

line forces". But on the other hand it is

right that due acknowledgment should

be made of the arduous and devoted
labours of the scientists and engineers who,
working always against time solved in a
practical way so many of the intricate

and urgent problems of the armed forces.

In concluding this brief review, reference

must be./ made to the splendid leadership

given to the National Research Council

by two members of the Engineering Insti-

tute of Canada: General A. G. L. Mc-
Naughton, who was President, in the

years immediately preceding the war and
whose military experience, scientific knowl-
edge and foresight led him to lay the

foundations well in advance for certain

contingencies that were bound to arise

if war were to come; and Dr. C. J. Mac-
kenzie who assumed the duties of Presi-

dent when General McNaughton left to

take the First Canadian Division ovei-

seas. Under Dr. Mackenzie's inspiiing

and competent leadership through the six

war years a vast amount of valuable

research was undertaken and bi'ought to

a successful conclusion so that in many
instances the finished equipment was
available to the armed serviced in an
almost unbelieveably short space of time

after their need had been foreseen.

SELECTED ADDITIONS TO
THE LIBRARY

TECHNICAL BOOKS, ETC.

Airplane Design Manual, .3d ed.

:

F. K. Teichinann. New York, Pitman,
1950. 382 pp., illus., $7.50.

Chemical Formulary, Volume IX:

Chemical Pub. Co., Brooklyn, 1951. 649

pp. $7.00.

Circuit Analysis of A.C. Power Svs«l

terns. Volume II:

Edith Clarke. Sew York, Wiley, 1950{
396 pp., illus. $8.50.

Elementary Theory of Structures:

./. C . Grassie. Toronto, Longmans, Greeny
1950. 392 pp., illus. $5.00.

Fundamentals of Quantum Mecha^
nics:

Enrico Per.sico. New York, Prentice-HaUA
1950. 484 pp., $8.00.

Hurizuntal Diesel Engines:

R. A. Collac.ott. London, Temple PresiA
1950. 122 pp., illus. 8/6.

Kinematics of Machines, 5th ed.:

G. L. Guillet and A. H. Church. .Vets]

York, Wiley, 1.950. 299 pp., illus. $4.00\

Laplace Transformation

:

W. T. Thomson. New York, Preniice-\

Hall, 1950. 230 pp. $5.00.

Plumbers' Pocket Book of Koughing-
in Dimensions for Plumbing Fixtures:

A consolidated service by Canadian Pot- •

teries Ltd., and other companies. 134 PP-, .

illus., paper.

Power System Stability, Volume II:

H. W. Kimbark. New York, Wiley, 1950.

288 pp., illus. $8.00.

Public Health Engineering, Volume II:

E. B. Phelps. New York, Wiley, 1950.

213 pp., illus. $4-00.

Receiving Tube Substitution Guide-
Book:

H. A. Middleton. New York, Rider, 1950.

215 pp., illus. $2.40.

Rudiments of Mathematical Physics:

James Bain, Montevideo, 1950. 92 pp.,

illus.

Small Plant Management:
American Society of Mechanical Engin-
eers. Toronto, McGraiv-Hill, 1950. 548

pp., illus. $7.80.

TV and Other Receiving .-Vntennas
(Theory and Practicej

:

Arnold B. Bailey. New ForA% Rider, 1950.

595 pp., illus. $3.00.

TECHNICAL BULLETINS, ETC.
-4merican Society of Civil Engineers.
IVIemoranda

:

No. 321 F, 1950—How to approach the

business of getting a job, (for) senior civil

engineering students and new graduates.

American Standards .\ssociation.

Price Lists:

Price List, August 1950.

British Electrical and .\llied Industries
Research Association. Lists of Publica-
tions of The Electrical Research
Association:

List, August 30th, 1950.

...Technical Reports:

No. LiT227: The crystallography and
thermodynaynics of order-disorder tran-

sitions in certain mixed ketones, by V.

Daniel. No. LIT228: Tracking in solid

insulating materials; consideration of

replies to questionnaire, ed. by V. E.

Yarsley. No. N/T57: Magneiization

curves for polycrystalline ferromagnetics,

by H. Lawton and K. H. Stewart. No.

S/T58: Propagation of eleclromagnt.' •

disturbances along a thin wire in a hj- -

zontally stratified medium, by B. L
Coletnan. No. U/T115: A new osci. -

graph for the recording of very fast f.: -

trical transients, by R. E. Bauer and W
Nethercot.
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LIBRARY REGULATIONS
Hours

Mon., Tues., Wed., Fri. . 9 a.m. - 6 p.m.

Thursdays 9 a.m. - 8 p.m.

(For Montreal branch meetings)

Saturdays 9 a.m. to 12 noon

Summer Hours

9 a.m. - 5 p.m. Closed all day Saturdays.

Bibliographies and Literary

Searches

Short subject bibliographies are compiled

on request.

Extensive searches will be made at a

charge of $3.00 per hour to members, and

$5.00 per hour to non-members.

Please give as much detail as possible when
requesting information of either tjrpe.

Borrowing and Purchasing

Books, periodicals, photostats, translation,

etc. may be borrowed for two weeks at a

time. A fine of 25c. per day will be
charged for each day borrowed items
are retained beyond this period.

A library deposit of $5.00 at par in Mont-
real is required before items may be

borrowed. Books, periodicals, etc. may be

ordered by members through the library.

All carrying charges are payable by the

individual concerned. Except in the case

of library deposits, please make no pay-
ments in advance.

Non-members may consult the library,

but may not borrow material.

Canada. National Research Council.
Additions to the Publications of
National Research Council:

July-August 1950.

...Building Notes:

No. 7: Instruments for measurement of
dynamic stresses (or strains) in temporary
steel structures, by W. R. Schriever.

...Aeronautical Laboratories. Reports:

No. ME 1950 (3), being quarterly bulle-

tin July 1 to September 30, 1950.

. ..Translations

:

No. TT-64: The Swiss Federal Institute

for snow and avalanche research on
Weissfluhjoch near Davos at 8700 feet

above sea level.

Canadian Manufacturers' Association
Inc. Annual General Meeting Reports:

79th Annual general meeting, report of the

general manager, J . T. Stirrett.

Engineering Societies Library. Biblio-
graphies :

No. 5— Bibliography on machinery
foundations, design, construction, vibra-

tion elimination.

Georgia Institute of Technology, State
Engineering Experiment Station.
Circulars:

No. 28—The solvent extraction of oilseed,

by E. P. Cofield.

Institute of Metals. Reprints from
Journal of the Institute of Metals:

No. 1254—The jet-impingement appara-
tus for the assesstnent of corrosion by
moving sea-water, by R. May and R. W

.

De Vere Stacpoole. No. 1255—Pitting

corrosion in copper water pipes caused
by films of carbonaceous material pro-
duced during manufacture, by Hector S.

Campbell. No. 1256—The new continuous
brass mill of the Scovill manufacturing
company, Waterbury, Conn., ILS.A., by
J. J. Hoben and J.F. Mulvey. No. 1257—The flow of zinc under constant .stre.is,

by A. H. Cottrell and V. Aytekin.
No. 1258—Mechanism of primary creep

in metals, by W. A. Wood and R. F.
Scrutton. No. 1259—The mechanism of
creep as revealed by X-Ray methods, by
G. B. Greenough and Edna M. Smith.
No. 1260—Some X-Ray observations on

the nature of creep deformation in poly-
chrystalline aluminium, E. A. Calnan and
B. D. Burns. No. 1261~The Thermo-
dynamics and Kinetics of precipitation

in solid solutions, H. K. Hardy.

Institution of Structural Engineers.
Reports

:

Report on the structural use of aluminium
alloys in buildings.

Society of Naval Architects and
Marine Engineers. General Informa-
tion Book

:

General information book, edition of 1939.

...Advanced Copies of Papers to be
Presented at Annual Meetings:

No. 1—An approximate theory of heavily

loaded, free-running propellers in the

optimum condition, by Hermann W.
herbs. No. 3—Cooling effect of tube holes

in thick shells of marine boilers, by J. F.

Harvey. No. 4
—The backing power of

geared-turbine driven vessels, by E. F.

Hewins and others. No. 6—Design-stage

calculations of torsional, axial, and
lateral vibrations of marine shafting, by
Eugene Panagopulos. No. 6—Bearings
and lubrication for marine turbines and
reduction gears, by Frank C. Linn and
John T. Burwell. No. 7—Standards for
stability of ships in damaged condition,

by Vito L. Russo and James B. Robert-

son. .\'o. 8—Stateroom fire test, by Archi-
bald H. McComb and Edwin E. Benzen-
berg. No. 9—Some aspects of ship bottom

corrosion, by Paul Ffield.

U.S. Bureau of Mines. Information
Circulars:

No. 7568—Methods of excavation and
roof support used in some recently con-

structed tunnels, by S. P. Polack.

U.S. Geological Survey. Water Re-
sources Review:

July 1950.

PAMPHLETS
Airport Design and the All-Weather
Navigation Program

:

Walter Prokosh. Presented at the annual
meeting of The A irporl Operators Council,

Cleveland, 1950.

Anglo-Newfoundland Development
Co., A Survey of:

Collier, Norris & Quirtlan, Montreal,
1950.

Business Administration. Lecture
Course:

L. Urwick. Institute of Industrial Ad-
ministration.

Canadian City Growth, Problems of:

Albert Rose. Ottawa, Community Plan-
ning Association of Canada, 1950.

Canadian Government Specifications
Board, An Outline of its Character and
Function:

Ottawa, National Research Council, 1949.

Coal in Canada, Current Statistics on

:

C. L. O'Brian. Presented at annual gen-
eral meeting of The Canadian Institute

of Mining and Metallurgy, Toronto, 1950.

Coals. The Briquetting of Alberta
Coals

:

W. A. Lang. Presented at the annual
general meeting of The Canadian Insti-
tute of Mining and Metallurgy, Toronto,
1950.

Compaction of Soil:

F. H. P. Williams and D. J. Maclean.
London, H.M.S.O., 1950.

Concrete Kerbs; Causes and Preven-
tion of Failures:

J. A. Loe. London, H.M.S.O., 1950.

Condensation in the Home:
National Research Council, Division of
Building Research. (Better Building
Bulletin, June 1949.)

Corporation of Professional Engineers
of Quebec. Proposed New Tariff of
Fees and General Conditions:

The Corporation, 1949.

Dredging at DeCew Falls:

S. C. Cooper. Reprint from Engineering
and Contract Record, Feb. 1947.

Education for Management. Manage-
ment Subjects in Technical and Com-
mercial Colleges:

Report of a special committee appointed
by the Minister of Education. London,
H.M.S.O., 1947.

Flood Control Works Ail-American
Canal, Coachella Branch Boulder
Canyon Project:

Willard R. Slater and others. Paper
presented at Joint Summer Convention on
the American Society of Civil Engineers
and the Engineering Institute of Canada,
Toronto, 1950.

Low Temperature Properties of Fer-
rous Materials:

New York, Society of Automotive Engi-
neers.

Management's Debt to Engineering:
L. Urwick, Paper presented to the Bir-
mingham Association of Mechanical
Engineers, 1948.

Mines and Quarries in the Province of
Quebec, List of the Principal Opera-
tors and Owners:

Quebec, Quebec Department of Mines
1949.

North American Security:

A. G. L. McNaughton. Address delivered
at the 79th annual general meeting of the
Canadian Manufacturers' Association
1950.

Point Four Program:
U.S. Dept. of State, Washington, 1949.
1950.
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Psychology of Safety in Supervision

:

J . L. Rosenstein. National Safety Coun-
cil of U.S., 1950. Consists of 6 pamphlets:
.\'o. 1— You can't change human nature;
-Vo. 2—What is your U.Q.f; No. 3—
Teaching safety on the job; No. 4—People
act alike; No. 5—Safety takes teamwork;
No. 6— You are humaji too.

Research in Learning :

Engineering College Research Council.

St. John's Newfoundland, Report on:

John Bland. St. John's Commission of
Town Planning, 1946.

Sands for Plasters, Mortars and Exter-
nal Renderings :

A. D. Cowper. Londm, H.M.S.O., 1950.

Scotland, Manufacturing and Export
Centre:

Edinburgh, Scottish Council, 1950.

Service for Management:
London, British Institute of Manage-
ment, 1949.

Undeveloped Water-Powers in the
Province of Quebec:

A. B. Normandin. Engineering Institute

of Canada, 1949.

ANNUALS, YEARBOOKS, ETC.

American Concrete Institute:

20-year index {1929-1949) to the Journal

of the American Concrete Institute.

Association of Architects of the Prov-
ince of Quebec:

Register, 1950.

British Welding Research Association :

Annual report, 1949/1950.

Connecticut. Board of Registration
for Professional Engineers and Land
Surveyors :

Roster of registered professional engineers

and land surveyors, January 31, 1950.

Crown Assets Disposal Corporation
(Formerly War Assets Corporation):

Sixth annual report to the Minister of
Trade and Commerce, April 1, 1949—
March 31, 1950.

Ecole Polytechnique:

Liste des diplomes. May 1950.

Nova Scotia. Board of Commissioners
of Public Utilities:

Report for the year ended December 31st,

1949.

BOOK NOTES

Prepared by the Library of
The Engineering Institute of Canada

A.S.T.M. PUBLICATIONS:
American Society for Testing Mate-
rials, 1916 Race Street, Philadelphia,
Pennsylvania

:

Special technical publications:

No. 96—Papers on radiography. 95 pp.,
illus., $1.75.

In the present volume, three papers
deal with the progress of electrostatic and
betatron-type X-ray generators operating
at potentials above the familiar one million

volt range. Other papers deal with indus-

trial and engineering applications of X-
Ray machines.

No. 99—Symposium on use of pozzolanic

materials in mortars and concretes. 203
pp., illus.

This symposium is the result of renewed
interest in the subject of pozzolanic or

blended cements. The paper starts with a

definition and historical review of the
early use of pozzolans, and continues with
discussions on their use in mass concrete.
Other aspects of the subject are also dealt
with in detail.

No. 102—Symposium on high additive

content oils. 63 pp., illus., $1.75.

The lubricating oils considered in this

symposium are of an entirely new type and
differ from the previous heavy-duty oils

in that they contain from five to ten times
as much additive. This is a well-rounded
presentation from the standpoints of both
the equipment and lubricants manufac-
turers.

No. 103—Symposium on application of
statistics. 36 pp., $1.00.

This paper deals with the application
of statistics to quality control in modern
testing. Papers presented deal with: "The
economic relationship between design and
acceptance specifications", "Precision and
accuracy of test methods", "Use of statis-

tics to determine precision of test

methods", "Modern quality control".

Standai'ds:

Glass and Glass Products. Illus.

Products considered are divided in three
groups: Glass and glass containers, glass

insulators, glass textiles. In each case are
given the methods of testing and the
definitions of terms relating thereto. This
is essentially a reprint of page 323-384 of

1949 Book of A.S.T.M. Standards, Part 3.

Procedures for testing soils. 418 pp.,
illus., $3.75.

These procedures are divided in five

parts: soil explorations and sampling of

soils; physical characteristics and identi-

fication of soils; physical and structural
properties of soils ; special and construction
control tests for subgrades and base
courses of highways and airports, and also

for stabilization of soil with admixtures of

soil, cement, bituminous and chemical
materials for earth dams and embank-
ments; bearing capacity tests of soil in

place and dynamic properties of soils.

AMERICAN SOCIETY FOR ENGIN-
EERING EDUCATION. ENGINEER-
ING COLLEGERESEARCH COUNCIL.
PROCEEDINGS OF 1949 ANNUAL
MEETING:
American Society for Engineering Edu-
cation, Iowa City, 1950. I40 pp., paper,

$2.00.

A symposium of 12 .papers on instrumen-
tation for engineering research highlights

the proceedings of this 1949 annual meet-
ing. Other papers in the publication des-

cribe federal military and non-military
engineering research interests, as reported
to the research council. The symposium
on instrumentation contains descriptions

of a number of new mechanical and elec-

trical instrumentation devices developed
in industrial and college laboratories.

CCH'S CONSOLIDATION CANADIAN
INCOME TAX ACT, 16th ed., June,
1950:

CCH Canadian Ltd., Montreal, 1950.

328 pp., paper, $3.00.

This Consolidation reproduces the cur-

rent law. Following each section in smaller

two-column type is the full text of the

section as it was prior to amendment, plus

the full text of the analogous provision of

the Income War Tax Act. A two-way
cross reference table to the old and the

new Act is an added feature. A 34-page
index brings all points of reference to

instant use.

CANADIAN SALES AND EXCISE TAJ
GUIDE:
CCH Canadian Ltd., Montreal, 195

y"f pp., paper, $2.00.

This is the first authoritative stater
on sales and excise taxes for popular ujse|

It contains an alphabetical LLst of iteu

exempted from tax. It also gives full infor^
mation on the computation of the tax (

goods produced in Canada, imported or fo.

export, on samples, repairs, contracUy
returned goods, ships' stores, custom work
containers and coverings, goods lost

damaged in transit, freight, etc.

CLASSIFIED HANDBOOK OF MEfl
BERS AND THEIR MANUFACTl RES?1
21st ed.:

British Engineers' Association, London,
The Association, 1950. 655 pp., cloth.

This volume consists of reading matter
and advertisements. A comprehensive
classified list of manufacturers, which is

distinctively printed on a different col-

oured paper, will be of great assistance to

purchasers of engineering equipment. The
foreword deals with progress in the engin-
eering industrj- and pays tribute to the
work of the research organizations which
.serve the industry.

HELICAL SPRINGS:
J. R. Finniecome. Manchester, EmmoU,
1949. 60 pp., illus., paper, 2/6. (Mecha-
nical World Monograph No. 56).

In this Monograph, particular attention
is directed to a number of authoritative
investigations on the closely coiled spring
of circular cross section. The results of

the analysis are presented by formulae,
graphs, and charts. It is hoped that these

ma}' prove useful to those who are anxious
to ascertain rapidly and accurately the

desired design information.

INTERPLANETARY FLIGHT; AN l.N-

TRODUCTION TO ASTRONAUTICS:
Arthur C. Clarke. London, Temple Press,

1950. 164 pp., illus., cloth, 8/6.

This book is intended as a survey of the
possibilities and problems of interplane-

tary flight, as far as they can be foreseen

at the present day. The attempt has been
made thioughout this book to keep the
treatment quantitative, and to give exact

values and magnitudes rather than vague
generalities. A great deal of the mathe-
matics has been relegated to the appendix,
and it is believed that the argument can
be followed without undue difficulty by
readers with only a general mathematical
or scientific training. The approach is

from the astronomical rather than the

engineering point of view.

MACHINING AND M.\NIPULATION
OF STAINLESS STEELS:

Walker, W. F. Manchester, EmmoU, 1950.

78 pp., illus., paper, 3/6. {Mechanical
World Monograph No. 57.)

The machining and other operations on
stainless steels need not be regarded as

troublesome, for with correcth- designed
tools and the early appreciation of the

problems involved, first class and eco-

nomic results can be obtained. It is

the object of these pages to provide this

information, the substance of which ha.s

been drawn from the author's experience a.<

a production engineer.

A MANUAL OF PLASTICS AND
RESINS IN ENCYCLOPEDIA FORM:

William Schack, ed. Brooklyn. Chemical
Pub. Co., 1950. 547 pp., illus. ilO.Oj

Containing some 1500 subjects, arranged
in alphabetical order for speedy reference.

this volume is a compact but comprehen-

I
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Steam piping in a big utility power plant;

valves are the revolutionary Crane Pressure-Seal

Bonnet design for severe services.

mtndn do's ideti -for^^nldd

Vfhatever the service conditions to be met'

the complete Crane line of valves, fittings and

fabricated piping provides Canadian in-

dustry with

(JU€ dependable source of

supply

0n6 responsibility for all

materials

0t\6 high standard of quality

For complete information on the equipment

best suited to your particular requirements,

see Crane 41 Catalogue literature, or consult

your Crane Branch.

Flickiing on a light, turning on an electric stove, the consumer

never douhts that power will be there. Day or night, a whole

nation takes for granted the work of men who keep the turbine

-

generators humming. Such confidence in central light and power

stations is well deserved. Nowhere is piping equipment chosen

with greater care.

Crane is in a good position to know this. Canada's power

engineers and Crane have been working together through all the

modern developments in power plant piping.

With this background of experience, Crane today serves

electric power plants, as it does all other industries, with unsur-

passed facilities for supplying quality piping materials for

every need.

CRANE LIMITED—General Office: 1170 Beaver Hall Square, Montreal

CRANE VALVES • FITTINGS • PIPE

PLUMBING • HEATING • PUMPS
NATION-WIDE SERVICE THROUGH BRANCHES, WHOLESALERS and PLUMBING AND HEATING CONTRACTORS
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WILEY
Important New Books

for ENGINEERS
New, Second Edition

TRANSFORMER ENGINEERING
By the late L. F. BLUME; A. BOYAJIAN, G. CAMILLI, T. C. LENNOX,
S. MINNECI, and V. M. MONTSINGER, General Electric Company

Now almost entirely revised. Helps the engineer solve technical prob-

lems in the specification, selection, application, and operation of trans-

formers.

1951 500 pages $9.38

CAPACITORS FOR INDUSTRY
Edited by W. C. BLOOMQUIST, General Electric Company

Selection, application and economics for power-factor improvement of

industrial plants, with the essential practical application data used

daily in industry.

1950 246 pages $5.63

ENGINEERING HYDRAULICS
Edited by HUNTER ROUSE, Institute of Hydraulic Research

Thirteen contributors.

The first American work to present this applied science in a compre-
hensive manner. Covers modern methods of analyzing flow phenomena,
with emphasis on principles.

1950 1039 pages $18.75

PUBLIC HEALTH ENGINEERING
Volume II — The Food Contact

By EARLE B. PHELPS, Vniversity of Florida, and WALTER D. TIEDEMAN,
University of Michigan

The only book to cover food exclusively from the standpoint of public

health. Describes in detail the production, handling, and distribution

of milk and shellfish as typical cases.

1950 213 pages $5.00

POWER SYSTEM STABILITY
Volume II — Power Circuit Breakers and Protective Relays

By EDWARD WILSON KIMBARK, Northwestern Vniversity

A thorough presentation of transient stability. The first complete work
on protective relays in swinging and out-of-step conditions.

1950 288 pages $10.00

CIRCUIT ANALYSIS OF A-C POWER SYSTEMS
Volume II

By EDITH CLARKE, The University of Texas, formerly with the General
Electric Company

Extends the study of transformer banks of single-phase units given in

Volume I to include banks of four- and five-winding transformers and
their equivalent circuits.

1950 396 pages $10.63

ELEMENTS OF ORE DRESSING
By ARTHUR F. TAGGART, Columbia University

Stresses consideration of the whole mill as one process unit. Includes

recent advances made in operating techniques.

1951 595 pages $12.50

METHODS OF OPERATIONS RESEARCH
By PHILIP M. MORSE, Massachusetts Institute of Technology, and GEORGE
E. KIMBALL, Columbia University

Makes available to the civilian scientist valuable lessons in industry

from the experience of the armed forces with operations research. A
Technology Press Book, M.I.T.

1951 158 pages $5.00

Send coupon today for lO-day free examination

..........->•->• >-->APPROVAL COUPON----- ------ --
(attach to your list)

UNIVERSITY OF TORONTO PRESS Name
Dept. EJC-251

Toronto, Ontario, Canada Address

On 10 divs' approval, send books I list herewith. I will City, Zone, Province

remit price of each as quoted on this page, plus post-

ajgc. or I will return book postpaid. Employed by

SAVE POSTAGE. We pay postage if you enclose full price of book(sJ now. Money back on same return privilege.

sive survey of the materials, proceseesj
products and equipment of the pL
industry.

Both full length and short articles,

products, definitions and chemical ter
are included, and also appendices,
Trade names with their composition
manufacturer; B, Fabrication charts;
Comparative prices of plastics.

FOR ENGIN.PATTERN MAKING
EERS, 8thed.:

J. G. Horner and Philip Gales. LortdonA
Technical Press, 19-50. 390 pp. illvx \
cloth, 8/-.

The class of work dealt with in this book]
is believed to be sufficiently varied to

'

prove instructive in the various branches^
of pattern-making. While the apprentice
will certainly study it with advantage, it

is hoped that the practical pattern-maker,
the foundry man, the draughtsman, the
designer, and those comprising the works
executive will not peruse it in vain. To
keep abreast of new developments, this
eighth edition has been enriched by new
illustrations.

RADIOACTIVITY AND NUCLEAR
PHYSICS, 2nd ed.:

James M. Cork. New York, Van Sos-
trand, 1950. 415 pp., illus., cloth, $6.00.

This book is intended as a text for an
introductory course in nuclear physics at
the upper graduate or beginning graduate
level. It is also hoped that it will be useful
to research workers in this field. To this end,
a revised Table of Isotopes with energies
and significant references is included, as
well as many other tables relating range,
energy and momentum for various parti-
cles. For the student, there are problems
at the end of each chapter, whose solu-
tion should aid to an understanding of the
various topics.

STATE-CITY RELATIONSHIP IN
HIGHWAY AFFAIRS:
Norman Hebden and W. S. Smith. New
Haven, Yale Vniversity Press, 1950.
2S0 pp., S4.00.

Although the locale of this publication is

limited to the U.S., the increasing impor-
tance of municipal, city and state or
province division of responsibihty for

highway activities and financing has now
become a major problem in most countries.

State laws, authority for rights of way,
allocation of highway construction in cities

state authority in city traffic control,

traffic control devices and sources of high-
way revenue—those and a host of other
pertinent questions are considered in this

new book just published by Yale Univer-
sity Press . It should be of vital interest to

all readers concerned either with road and
highway construction, or in these forms
of Engineering and Construction contracts

with public organizations.

The following book notes appear here
through the courtesy of the Engineer-
ing Societies Library of New York. The
books may be consulted at the Insti-
tute Library.

BASIC ELECTRICAL MEASURE-
MENTS.
By M. B. Stent. Prentice-Hall. Inc., New
York, 1950. 504 PP-, illus., linen, 97.75.

This book is devoted to selected methods
and instruments used most frequently to

measure electrical phenomena. The prin-

ciples, construction and use of galvano-
meters, potentiometers, a-c bridges and
other measuring circuits and ancillarj'

equipment are discussed. Two chapters

deal with magnetic measurements and

iH)) J 28 February, 1951 THE ENGINEERING JOURNAL



electrical indicating instruments. Intro-

ductory material covers such topics as

?lectrical units, experimental procedures,

land aids to computation. Selected refer-

lences and problems are included at the
end of most of the chapters.

CHEMICAL THERMODYNAMICS,
> Basic Theory and Methods.
' By I. M. Klotz. Prentice-Hall, New York,

1950. 369 pp., illus., doth, $6.00.

Designed primarily for chemists, this

roxt presents the logical foundations and
interrelationships of the theory of thermo-
d\ namics and expounds the methods by
wliich theoretical principles may be ap-
plied to practical problems. The classical

')! phenomenological approach is used to

the exclusion of the statistical viewpoint.
Much attention is given to the mathe-
matical tools needed in the application of

theory. Exercises for student solution

follow each chapter.

DESIGN OF ELECTRICAL APPARA-
TUS.
By J. H. Kuhlmann. 3rd ed. John Wiley
& Sons, New York, 1960. 512 pp., illus.,

cloth, S8.45 (Can.).

Practical methods are presented for the
design of electrical apparatus, with ex-
planations of the theory, procedure, and
limits of design. Changes in this third

edition include a revision of design con-
stants and limits, the plotting of the char-
acteristic curves of electrical sheet steels

on semi-logarithmic paper, the enlarge-
ment of the copper tables to include new
wire insulating materials, new values of

insulation thickness, a review of multiplex
windings, and many new methods for

determining electrical and mechanical
characteristics.

ELECTROMAGNETIC WAVES AND
RADIATING SYSTEMS.
By E. C. Jordan, Prentice-Hall, New
York, 1950. 710 pp., illus., linen, $10.50.

Intended for use by senior and graduate
electrical engineers and physicists, this

textbook considers the theory and appli-
cations of electromagnetic radiation and
propagation. A review of fundamental
theory is followed by the presentation of

more advanced material on electromag-
netic waves. Transmission lines, wave
guides, and antennas are discussed as well
as ground-wave and sky-wave propaga-
tion. A bibUography and problems follow
most of the chapters.

ENGINEERING HYDRAULICS, Pro-
ceedings of the Fourth Hydraulics
Conference, Iowa Institute of Hydro-
lie Research, June 12-15, 1949.

Edited by H. Rouse. John Wiley & Sons,
New York, 1950. 1039 pp., linen, $15.00.

This comprehensive reference work,
written by selected authorities, constitutes
the official proceedings of the Fourth
Hydraulics Conference, held in 1949.
Fundamental principles are emphasized
throughout the thirteen chapters that deal
with the principles of flow, hydraulic
similitude, flow measurement, hydrology,
flow of underground water, steady and
unsteady flow in closed and open systems,
flood routing, wave motion, sediment
transportation, and hydraulic machinery.
The Appendix contains a list of symbols,
dimensional considerations, and the pro-
perties of common fluids.

ILLUSTRATING FOR TOMORROW'S
PRODUCTION:
By J. H. Farmer, A. J. Hoecker and
F. F. Vavrin. Macmillan Company,
Toronto, 1950. 203 pp., illus., linen,

$5.75.

In a simple step-by-step treatment this

text shows how to make a perspective
drawing from an orthographic drawing,
how to make true-scale exploded drawings,
and how to make freehand drawings using
mechanical construction principles. Iso-

metric and oblique drawings are explained,

the preparation of drawings for reproduc-
tion is described, and aircraft illustrating

is briefly dealt with in a separate section.

IRRIGATION PRINCIPLES AND
PRACTICES.
By 0. W. Israelsen. 2nd ed. John Wiley
& Sons, New York, 1950. 405 pp., illus.,

linen, W.OO.

Stressing irrigation principles, this book
also describes modern methods and
practices. Features of this second edi-

tion are a simplified treatment of the flow
of water in soil, new material on drainage,
a consideration of the consumptive use of

water, a discussion of the social and
administrative aspects of irrigation, and
the addition of more than 300 selected

references to recent publications on irri-

gation and drainage.

PROCESS HEAT TRANSFER.
By D. Q. Kern. McGraw-Hill Book Co.,

Toronto. 1950. 871 pp., illus., cloth, $9.70.

Combining both theory and modern
practice, this text provides systematic
instruction in the calculations, derivation
and empirics of heat transfer, using the
language and methods of industry. Each
principle is developed within the actual
equipment and flow patterns in which it

occurs in the majority of industrial opera-
tions. All calculations are treated as inter-

related occurrences between hot and cold
agents through a single surface. Worked
and unworked problems are included.

SNOW MELTING.
By T. N . Adlam. Industrial Press, New
York, 1950. 224 PP-, illus., linen, $4.50.

A comprehensive manual on all phases
of the use of embedded hot water coils for

melting snow on roads, driveways and
sidewalks. It considers the different types
of systems, the calculation of pipe sizes and
spacing, and data on snowfall in the
United States, Alaska and Canada. Design
details, anti-freeze solutions, installation

techniques, and installing and operating
costs are also included.

TELEVISION, Volume V, 1947-1948,
461 pp.
TELEVISION, Volume VI, 1949-1950,
426 pp.

Edited by A. N . Goldsmith and Associates.

RCA Review, Radio Corporation of
America, RCA Laboratories Division,

Princeton, New Jersey, August 1950.
Illus., linen, $2.50 per vol., plus $.20
postage outside U.S.A.

The fifth and sixth volumes of this

series cover the years 1947-1948 and 1949-
June 1950. Like the previous volumes,
they contain papers written by RCA
authors which were published in various
technical journals and magazines. Each
volume is presented in six sections : pickup,
transmission, reception, colour, UHF, and
general. Some papers, because of space
requirements, are presented in summary
form only, whereas other papers are
presented as previously published. In
volume 6, as an appendix, some 506
technical papers on television and related
subjects, written by RCA authors and
published from 1929 to June 1950, are
listed chronologically.

TELEVISION SERVICING, Theory
and Practice.

By W. H. Buchsbaurn. Prentice-Hall,

New York, 1950. 340 pp., illus., linen,

$5.35.

Part I of this practical manual covers the

theory of television receivers, starting with
the picture tube and progressing to the

antenna. The installation practices out-

lined in Part II conform with the methods
employed by a number of well-established

service organizations. Part III is a trouble-

shooting guide, arranged by symptoms.

TOOL ENGINEERING, Analysis apd
Procedure.

By L. E. Doyle. Prentice-Hall, New York,

1950. 499 pp., illus., linen, $6.35.

Beginning with a discussion of the
nature and scope of tool engineering, this

book covers the diverse aspects of the

current duties, responsibilities, and pro-

cedures of the tool engineer. Economic
principles, estimating, planning, manufac-
turing and dimensioning principles, process
operations, layout, tool design and hand-
ling are covered in detail as major factors

in the solution of problems that arise in

tooling for efficient production. Practical

examples and review questions are pro-

vided.

TRANSMISSION LINES AND FILTER
NETWORKS.
By J. J. Karakash. Macmillan Co., New
York, 1950. 413 pp., illus., cloth, $6.00.

In this exposition of elementary theory,
consideration is given to pertinent con-
ditions encountered in circuits dealing
with frequencies extending from the voice
range to the microwave range. The three
main sections deal respectively with con-
ventional steady-state transmission-line

theory with emphasis on high-frequency
applications, an introductory approach to

network theory, and electric wave filters

of various types. The application of

Maxwell's electromagnetic field equations
to wave guide transmission is discussed in

an appendix.

ULTRA-HIGH FREQUENCY ENGIN-
EERING.
By T. L. Martin, Jr. Prentice-Hall, New
York, 1950. 456 pp., illus., linen, $8.00.

Intended for senior students majoring in

electrical engineering or physics, this book
contains a general study of the techniques
associated with ultra-high frequency sys-
tems. It deals with the theory and tech-
nique of the component parts that make
up complete systems, but not with the
functioning of such systems as a whole.
Six general areas covered are the generation
and synchronization of special wave forms,
the amplification of UHF systems, UHF
transmission systems, circuit elements,
oscillators, and the propagation of signals.

Mathematics through calculus is assumed
as well as introductory courses in electron
tubes and circuits.

WAVE MECHANICS, Elementary
Theory. 2nd ed., 312 pp., $3.50.

WAVE MECHANICS, Advanced Gen-
eral Theory. 524 pp., $5.00.

By J. Frenkel. Dover Publications, New
York, 1950. Illus., linen.

This is the first American printing of a
two-volume set published in England in

1934 and 1936. The first volume gives a
general survey of wave mechanics and
quantum statistics using only elementary
mathematics. The second volume is

devoted to the mathematical development
of the general ideas underlying the subject
and connects it with classical mechanics.
Only the most essential elements of the
theory are considered. References for
each chapter are given at the end of the
book.
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IN BUSINESS

iiAcfi|oa dotit lOHour
DOES HURT YOU

You can't shut your eyes to what's going on in your field . . . and hope to keep abreast

of today's tough competition.

Attend the 1951 Canadian International Trade Fair and see what's available in new

equipment . . . new materials . . . new ideas . . . from around the world and from just

around the corner. At the C.I.T.F. you can compare and buy the best the world has to offer.

Plan now to attend the 1951 Trade Fair. Ask your trade association, or write for an

informative illustrated booklet to the Administrator,

Canadian International Trade Fair, Toronto.

There's something for YOU at the

CANADIAN INTERNATIONAL

TRADE FAIR
TORONTO MAY 28 - JUNE 8. 1951

DEDICATED TO THE PROMOTION OF INTERNATIONAL TRADE

BY THE GOVERNMENT OF CANADA
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iymbolic represenlation-

if f/ie Alchemical process

from Andreas Libavius's

•Alchymia" (1606)

S-A boihr furnace with

FW spreader sioken.

Prior to operation a

5 month test run of the

FW stoker was made on

a pilot unit, which

showed a total saving

of $15,250 in that

period.

CAN NOW PRODUCE

PROM

Throughout the ages man has practiced the

art of alchemy .

.

. the end goal of which was

the discovery of a method for the

manufacture of gold ,

,

,

Foster Wheeler Limited with their design,

engineering, fabricating and installing

'know-how* have been the successful

pioneers in the field of bark and wood

refuse burning. We refer you to an article

written by Mr. E. T. Turner, Plant Engineer

of the Hollinger Consolidated Gold Mines . .

.

one of the numerous FW wood refuse

burning jobs now satisfactorily in operation.

We quote from Mr. Turner's article . .

,

"During the test, performance of the

fuel-burning equipment actually surpassed

Foster Wheeler's predicted performance

in nearly all respects." "We are hoping

for annual savings of between $45,000

and $50,000 per year."

For a full report on the Hollinger experience

write for "Heat Engineering"—November 1950.

address your nearest FW representative.

FOSTER WHEELER
FOSTER WHEELER LIMITED

head office and plant: ST. CATHARINES, Ont.

branches: HALIFAX MONTREAL TORONTO WINNIPEG EDMONTON

rti~s\.t
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Mallory 3 Metal and Other

Metallurgical Products

Mallory is one of a line of age-hardening
copper-base alloys having high electrical con-

ductivity combined with high hardness and
good physical properties.

MaIlor\' 3 is a leading producer of unusual
alloys and materials from such non-ferrous

metals as copper, silver, platinum, palladium,
tungsten, molybdenum. In addition to these

unusual alloys, the company specializes in

pure copper, aluminum-bronze, nickel and
nickel allocs. The well equipped laboratories

at Mallory are staffed by competent and
highly trained metallurgists, chemists, and
electrical and mechanical engineers. This
places Mallory in a qualified position to

make eflfective and impartial recommenda-
tions for materials best suited to our cus-

tomers' needs.

Mallory Licks i

Heat Dissipation Problem

With Mallory 3 Alloy

A Mallory customer presented the problem of a greath-

improved type of aircraft cargo hoist, completely developed,

except for the difificulty of finding a clutch disc material that

could stand the gaff of engaging under heavy loads at

12,000 rpm. Repeated efforts over a number of months
with various materials had been unsuccessful.

Mallory fabricated a disc of specially heat-treated Mallory 3

Alloy . . . and the problems of wear and heat dissipation

were solved.

That customer bought a quantity of these components at a

price of $17.00. What they received was a valuable engineer-

ing service that made possible the perfection of a $5,000

assembly. That's service beyond the sale!

If you have a metallurgical problem in the field of non-

ferrous alloys — if you want your problem to receive fast,

qualified engineering service based on many years' experience

in this broad field — call on Mallory.

Metallursical Products and Alloys

JOHNSON MATTHEY
& MALLORY LIMITED
110 INDUSTRY STREET, TORONTO 15.

MONTREAL BRANCH, 606 CATHCART ST., MONTREAL, OUE.

(44) 132

SERVING INDUSTRY WITH

Contacts

Silver Brazing

Alloys

Precious Metals

Capacitors

Resistance Welding Materials

February, 1951 THE ENGINEERING JOURNAL



ly woodburner, typical of Kingston production in the 1 870's. A 4-4-0 locomotive built by C.LC. in the 80's for the Prince Edward Island Railway.

umber 6000, historic Mountain type engine built by C.L.C. in the early '20's. CNR Number 9000, first road diesel-electric locomotive built in Canada ... a C.LC. product of 1 92S

nadian Locomotive Company
Limited

KINGSTON, ONTARIO

RICHMOND ST. W.
TORONTO

980 ST. ANTOINE STREET

MONTREAL

Post-war export locomotive, built by C.L.C. for the Indian State Railway,

IROX HORSE

The famous Consolidation Opposed-Piston

Diesel Locomotive, latest and greatest pro-

duct of the Canadian Locomotive Company's
shops at Kingston, Ontario, has a family

background to be proud of.

For more than a century now, "Kingston"

steam locomotives have been making Canadian
railroad history . . . establishing new records

for power and performance.

Already proven pace-setters. Consolidation

Locomotives featuring the amazing Fairbanks-

Morse Opposed-Piston Diesel Engine, are

designed to uphold this proud C.L.C. tradition.

Recognized by engineers as the world's

most compact power plant, the Opposed-
Piston Diesel Engine has 40% fewer moving

parts . . . offers unequalled utility and ease

of maintenance, more horsepower in shorter

length. Train crews and passengers alike

will appreciate the smoother performance

through all speed ranges of the great

Consolidation Diesel Locomotive. . . . new
product of Canada's pioneer manufacturers

of railway motive power.



Cutaway tedton fo thowtopered roller bearings en
gear shaft, positive face-type oil seal, unique

lubricating pump and oil drain

at base of housing.

A new series of Cleveland

Vertical Speed Reducers

• NU and ND worm gear units—in seven
sizes each (50 to 500) are ready for

prompt delivery. They are particularly

suited to such equipment as agitators
and mixers, and for use in connection
with supplementary low speed spur gear
drives, without re-

quiring outboard
bearings.

Outstanding fea-

tures which insure
that these new ver-

tical drives will de- Exlerlor view of the new
I

• „ 1 J ^ Cleveland Type ND unit. NUhver long and trou- „„(, <„, ,h.^„) ^a. .low-
ble-free service are: >peed than extending up.

Extra heavy taper«d roller bearings on gear $haft.

Continuous lubrication of top bearing by positively

driven pump mounted on upper end of gear shaft (on

lower end in Type NU).

Positive face-type oil seal below lower gear shaft

bearing to prevent leakage.

Heavy base flange extends around all four sides. All

parts liberally oversized and precision built.

Write for Bulletin 125 for full descrip-

tion of Types NU and ND, including
capacity charts and dimension data. The
Cleveland Worm & Gear Co., 3287 East

80th Street, Cleveland 4, Ohio.

Affiliate: The Farval Corporation,

Centralized Systems of Lubrication.

In Canada: Peacock Brothers, Limited,

f

a Wire
THAT PASSES

THE TOUGHEST TESTS!

The best metallic protective

coating today for steel wire is

zinc. The most uniform

zinc coating that can be

applied is done by the

electro-galvanizing process.

No manufacturer is more

experienced in this

modern process than

STELCO—the leader

in the field of wire products.

BEND IT!

ELECTROLYTIC

ZINC COATING

WILL NOT
FLAKE, CRACK
NOR PEEL

WRAP IT!

TWIST IT!

• Smooth finish

• Absolutely

uniform coat

• Unadulterated

coating 99.99

pure zinc

• More ductile

coating

SteeiGompanyof CanadaLimited
EXECUTIVE OFFICES

HAMILTON-
MONTREAL

SALES OFFICES:
HALIFAX. SAINT JOHN.
REAL. OTTAWA. TORONTO.
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> EMBLEM OF

When metal problems arise in your plant, have you iip-lo-date

information available from which to work out an answer?

The Inco Test Spool Service, Inco Reference Library and Data

containing answers to metallurgical questions, and Inco's long

experience in working closely Avith design and production engineers,

metallurgists and research men on ^ wide range of metal problems,

are all at your service—without cost or obligation to you.

Our technical staff will be pleased to assist you on any problems

involving the selection of materials, corrosion data or the mechani-

cal properties of metals and alloys. Inquiries should be addressed

to Development & Research Section of The International JNickel

Company of Canada, Limited,25 King Street West, Toronto, Ontario.

SERVICE

m

Wi INTERNATIONAL NICKEL COMPANY OF CANADA LIMITED, 25 KING ST. W.TORONTO



PACIFIC METAL BUTT JOINT
(PATENTED). Used on all our
Continuous Wood Stave Pipe. Adds
many years to life of Pipe. Prevents
Stave-end depreciation.

(48) ].% February, 1951 THE ENGINEERING JOURNAL



lOT ALL OUR STEEL
GOES INTO BRIDGES!

FOR EXAMPLE: Our warehouse division

supplies plain steel which is distributed daily

from nine centres by rail and road for a great

variety of uses.

One of our five main divisions* the

Dominion Bridge warehouse service has been

supplying the needs of industry for over

40 years.

It embodies the most modern

storage, cutting and. handling

facilities for the prompt shipment

of steel orders to any

part of the country.

It will pay you

to investigate this

unique service.

OtAer divisions: STRUCTURAL, MECHANICAl, PIATEWORK, BOIUR

Wmeheuses at: VANCOUVER • EDMONTON > CALGARY • WINNIPEG • TORONTO • OTTAWA • MONTREAL

Assoc. Company Warehouses at: SAULT STE. MARIE « AMHERST

HE ENGINEERING JOURNAL February, 1951 137 (49)



From

LOW PRESSURE RETURN TRAPS

PRESSURE REDUCING VALVES

DUNHAM Heating Products help

cut Heating Costs
Every Dunham product is precision engineered,
designed and constructed for long life, but also
to help provide efficient heat with the minimum
cost.

Dunham Pressure Reducing Valves are made in
double-seated and single-seated designs for initial

steam or air pressures, up to a maximum of 250
pounds and delivery pressures from 125 pounds
down to atmosphere. They are available in

straightway or expanded outlet types and in

standard or extra heavy patterns. The body,
diaphragm casing and yoke are of a close grained
iron and steel mixture. Inner valves and seats are
of Dunhamite Metal — an alloy specially resistant
to erosive and cutting action. Standardization of

construction permits interchange of diaphragms

CONVECTOR RADIATION • BASEBOARD RADIATION
UNIT HEATERS • TRAPS • VALVES • PUMPS

to meet a wide range of reduced pressure. Less

friction and wear and increased accuracy of

control are outstanding features of these products.

Other Dunham products include: Vacuum and
Condensation Pumps, Unit Heaters, Baseboard
and Cabinet Convectors, Air Eliminators — a

complete Une to meet your every requirement.

C. A. DUNHAM COMPANY, LIMITED, 1523

Davenport Road, Toronto. Sales offices in St.

John's, Newfoundland, Halifax, Quebec Citj',

Montreal, Sherbrooke, Ottawa, Toronto, Hamilton,

Winnipeg, Calgary, Edmonton, Vancouver. In

England: C. A. Dunham Co., Ltd., London.

DunHnm
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HEATING MEANS BETTER HEATING
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TOMORROW-
— will prove the quality we are

building into our power cable today — quality

that is a pledge of trouble-free service.

This quality starts in the very heart of the

cable, with conductors that are bright and

clean. — Nd dirt to contaminate insulating oil,

impair electrical stability, or shorten cable life.

These unspecified extras make Northern

Electric power cable the cable that will do

your job best.

HorthQrtt EkcMc
COMPANY LrMITED

HAuf»x MCwcroti outttc CMicowaw »H«tt mvas sxrewocaci wowrttAi on»w« v« cos
irixcste*! ro«o«o »«*to»< ionook windso« oratAMo uj« timmims tuoewrf



Trane Projection
Heaters

Trane Wall-Fin Heaters

Trane Unit Heaters

TRRHE/
Behind every Trane j)ro(luct stands Trane engineering—a con-

stant, continuing effort de.sigrxed to keep every Trane product out in

front. Whatever Trane product you specify for heating, cooling, air

conditioning or air handhng. . .you are sure that it is designed right and

built right. You are sure, too, that the accurate, technical information

required to assure proper selection and installation is available. You know

Trane! Specify Trane with confidence. For information about any Trane

product contact your local Trane office or write to Trane, address below.

Trane
Convector-Radiators

Trane Unit Ventilators

Trane Climate Changers

Trane Coils Trane Traps and Valves Trane Fans

NEW BOOKLET
"What to look for

when Duying or bufld-
ing YOUR NEW
HOME", contains a
host of valuable archi-

tectural aids prepared
by a leading Canadian
architect-writer. Write
for your free copy
to Trane Company of
Canada Limited, 4
Mowat Avenue,
Toronto, Ontario.

PRODUCTS ENGINEERED, PRODUCED AND BACKED BY

TRflRE
COMPANY OF CANADA LIMITED

4 MOWAT AVENUE, TORONTO, ONTARIO

CANADA'S LARGEST MANUFACTURER OF EXTENDED HEAT TRANSFER SURFACE
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by BABCOCK
Peek Frean (Canada) Limited — makers of the world

^€Uh<M4' ^c4^Mct^ —have equipped their new Cana-

dian plant with a Babcock Type "G" Boiler, giving 6,000

pounds of steam per hour, and fed with a

BABCOCK - DETROIT UNISTOKER

It provides exceptional flexibility on fluctuating loads.

BABCOCK -WILCOX & GOLDIE- McCULLOCH
GALT LIMITED ONTARIO
MONTREAL TORONTO CALGARY VANCOUVER

See other side for further details of this installation.

"INTEGRAl-fURNACE"

BOILERS



ncHwi iiiELnHniLnL

DRIVE REQUIRES
LITTLE POWER SAFETY SHEARING PIN

HAND COAL ADJUSTMENT Q^i.

ETROTTy
ADJUSTABLE FEED

(coal FEED control)

BABCOCK-DETROIT CNISTOKERS
assure lou^-cost efficienev

Here is ho'w • • •

• Plunger Feed—provides positive, even flow of fuel. There

are a large number of positive rates of feeding coal, regulated

by simple adjustments.

• Side Cleaning—a turn of the dump lever and all ash is

deposited in ash pits for cooling, before convenient removal.

The fire is not disturbed during the cleaning.

• Synchronization—the adjustable feed is SMichronized with

the air supply for maximum economy of operation.

Write for further details to

BABCOCK -WILCOX & GOLDIE- McCULLOCH
GALT LIMITED ONTARIO
MONTREAL TORONTO CALGARY VANCOUVER

See other side for further details of this installation.

En&ineerine Toumal, February.



BELOW: A 4000 cubic yard clean-up blast in sluiceway.

(Hydro-electric development project, Beauharnois, Quebec.)

LEFT: Untrimmejd walls of sluice are evidence of overbreak

control possible with split-second blastir

mirfstCOND BLASTING
New Technique employing

l-L SHORT-PERIOD CAPS

hether your blasting is carried out

underground mining operations,

quarries or on construction work,

<u will be interested in split-second

asting. This is an entirely new tech-

que making use of extremely short

tervals between the firing of charges

. . . carried out with C-I-L Short-

Period Caps. In actual practice it has

shown outstanding advantages over

instantaneous or rotation firing by

conventional methods. Split-second

blasting is actually proving itself to be

"the most fundamental advance in the

art of blasting since the substitution

of dynamites for black powder."

Reduced Vibration

and Concussion

Improved Fragmentation

Less Backbreak in Quarries

and on Surface Excavation

Improved Condition of

Stope Backs and Walls

Underground E.5,.3

r further information regarding split-second blasting, contact your C-I-L Explosives Re-

esentative or write us for copy of Explosives Bulletin No. 86. Canadian Industries Limited,

plosives Division, P.O. Box 10, Montreal.

t». ft
^eveRymNG for busvho

CANADIAN INDUSTRIES LIMITED
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Appointments and Transfers

E. J. Smith,—E. J. Smith has been
named industrial locomotive specialist

in Canadian General Electric's Trans-

portation Division.

M. C. Lowe.—M. C. Lowe, formerly

vice-president of Canadian Allis-Chalm-

ers Ltd. has been appointed president of

Canadian Allis-Chalmers (1951) Lim-
ited, a new wholly-owned subsidiary of

M. C. Lowe

the Alli.'^-Ciialmers Manufacturing Co.,

Milwaukee, Wisconsin.

H. Dixon.—Harry Dixon of Montreal
has been appointed a.ssistant manager of

we.stern operations for Monsanto (Can-
ada) Limited with headquarters at Van-
couver, B.C.

Canadian Standards Changes.—J. G.
Morrow, chairman, Canadian Standards
Association, has announced the follow-

ing changes in the organization of the

approvals division. The.se laboratories are

located on Florence Street, Toronto.

144

Formerly the Division was operated
by an administrative board which also

had the responsibility of recommending
approvals to the intei-provincial ap-

provals council.

A new procedure gives Gerry Moes,
recently appointed director, prescribed

responsibilities There has also been
created a technical advi.sory commit-
tee, one for each distinct branch of ap-

provals work. The services of this tech-

nical committee will be available to the

submittor and they include the adjudi-

cation of an appeal against the with-

holding of approval of any device.

It is believed that the.se changes will

result in better and faster service.

C. A. Harrison

Charles A. Harrison.—Charles A. Har-
rison has been appointed district sales

executive in charge of the Vancouver
Sales Office and Briti.sh Columbia terri-

tory of Jenkins Bros. Ltd. The appoint-

ment was announced by Herbert H. Gee.

vice-president in charge of sales.

Mr. Harrison has occupied various

positions with the Company. For the

pa^t eleven years he has been connected
with the Jenkins Brothers sales offi'

_

in Toronto.

Northern Electric Changes. — M. M.
Cockburn has been appointed Toronto
manager of special sales for Northern
Electric Companj'. R. R. Farrell, form-

erlj' of Timmins has been appointed to

.succeed Mr. Cockburn at Hamilton. R.

A. Lee, formerly of the Kingston branch
has been named to the position of man-
ager at Timmins.

C.G.E. Calgary District.—A. E. Ormsby
has been appointed manager of Cana-
dian General Electric Companj-'s Cal-

gary district. Mr. Ormsby is well known
in the electrical industrj' throughout 'h-

west. For a number of years he has ber>i

manager of C.G.E. office in Edmonton.

Peacock Brothers Appointments. —
John Bryson has been elected president

and secretary trea.surer of Peacock
Brothels Limited. Previous to his ap-

I

John Bryson

pointment he was vice-president and

secretary treasurer of the "Company.
Francis T. Peacock, founder of the Cora-

panv, has been appointed chairman of

the "board. F. R. McDonald has suc-

ceeded Mr. Bryson as vice-president aiul
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Fabricated to sound principles of design— non-slip, rigid M-M safety

gratings are built to your specific requirements. They shed water

and oil, give unusually good light transmission.

Fire escapes, sidewalk gratings, stair treads

and walkways are but four of the many uses of M-M Safety

Gratings in many industries throughout the Dominion.

M-M Products are manufactured at the Toronto

plant of Dominion Bridge Co. Ltd., 1 139 Show Street.

Divi$ion$: WARiHOUSE • STRUCTURAL • BOILER • MECHANICAL . PLATEWORK
ManH at: Vancouver, Calgary, Winnipeg, Toronto, Ottawa, Montreal

A««oc< Compani**: Edmonton, Soult Ste. Marie, Quebec, Amherst, N.S,

Write for catalogue

TF-IOQ
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FOR
STORAGE BINS

means

Victory Mills Plant, Canadian Breweries Ltd., Toronto, Ont.

Contractors: Pigott Construction Co. Ltd., Toronto, Ont.

Design Engineers : C. D. Howe & Co. Ltd., Port Arthur, Ont,

These two excellent examples of

concrete construction indicate the

suitability of this building material to unusual

types of structural design. Both the

Victory Mills plant at Toronto and the

Lionite Abrasives storage tanks at

Niagara Falls have the fine appearance

and the permanence that concrete assures.

Cleanliness, too, plus the utmost in

fire safety and low over-the-years maintenaijce.

No other building material at a comparable

cost offers all the desirable

qualities of concrete.

Information on the many applications of versatile,

permanent concrete available on request.

Permanence

Fine Appearance!

Economy

Fire Safety

^^ Storage Tanks, Lionite Abrasives Ltd.,

Niagara Falls, Ont. Designers and Contractors: MacDonald
Engineering Company of Canada, Ltd., Toronto, Ont.

CANADA CEMENT/poirn.AMD\Art

'""^^-^M CANADA CEMENT COMPANY BLDG., PHILLIPS SQUARE, MONTREAL

COMPANY
LIMITED

CEMENT;
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SALES OFFICES- QUEBEC MONTREAL TORONTO WINNIPEG CALGARY
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! also appointed general manager. W. P.

'ergusou has been named general sales

lanager, and F. A. Lucas assistant gen-

ral sales manager (&ee "Personals" in

his issue.)

linneapolis-Honeywell Appointments.
—The Minneapolis-Honeywell Regula-
or Co. Ltd. have announced the follow-

Qg appointments. John H. Fox is now
ales manager, central region. He will

aake his headquarters in Toronto and
is responsibilities include the super-
ision of all sales offices and sales activ-

ties in Toronto, Hamilton and London,
leorge E. Downie has been named na-
ional sales manager for the heating
ontrols division of the Company; W.
!". E. Duncan is now national sales man-
ger, commercial division; R. P. Hoover
Las been appointed sales supervisor of

be industrial division, central region;
''lifford J. Paisley, is sales supervisor of
he heating controls division, central
egion, 'and John H. Cornwell is the
ales supervisor of the commercial divi-

ion, central region.

V. B. Thompson.—The Dominion Tar
nd Chemical Co. Ltd., announce the

ppointment of W. B. Thompson as

aanager of the development depart-

iient. Mr. Thompson was formerly man-
ging director and vice-president of the

v^ichols Chemical Company, Ltd.

\ C Clarke.—T. C. Clarke, formerly
dberta and British Columbia district

iianager of Northern Electric Co. has
leen appointed sales manager of the

!^ompany. C. E. Woolgar has succeeded
/Ir. Clarke in the western territory.

Mr. Clarke has served in all of Can-
da's western provinces during his long
ssociation with the electrical industry.

le joined Northern Electric at Van-
ouver as sales manager in 1920 and in

929 was named district sales manager
t Winnipeg. Three years later he was
ransferred back to Vancouver as district

ales manager for Alberta and British

Columbia. He was appointed district

aanager for the two provinces in 1933.

ieorge Kent Agents. — George Kent
Ad., Luton, Bedfordshire, England, have
leveloped a special domestic water
neter for the Canadian maiket. It is

:nown as the Norlantic Major. It con-
ains a straight-reading register, a frost-

irotection device, and meets the Ameri-
an Waterworks Association specification

or capacity, body length, and perform-
,nce. The basic design of the well known
{^ent M2 Rotary Piston meter has been
etained. A long term plan provides for

he assembly of the meter in Canada.
The following sales and service agents

lave been appointed.

British Columbia:

Sealand Products, Ltd.,

2746 West Broadway,
Vancouver, B.C.

Uberta and Saskatchewan:

Gorman's Ltd.,

10238 — 104th Street,

Edmonton, Alta.

Vlanitoba and Northwest Ontario to line
)0° with the addition of Fort William
md Port Arthur:

D. G. Sutherland,
307 Niagara Street,

Winnipeg, Man.

UHIT RESPONSIBILITY
'. front

essentials

for handling

the
3P- D DUSI

COLLECTOR

air-gas

stream

Concentrating the responsibil-
ity— for the design, engineer-
ing, manufacture and delivery
of the five essential boiler plant
auxiliaries, relieves the con-
sultant engineer and general
contractor of this problem.

The Thermix Corporation,
project engineers for Prat-

Daniel equipment are glad to offer you their w^ide background
in the proper application of (1) P-D Forced Draft Fans; (2)

P-D Air Heaters; (3) P-D Tubular Dust Collectors (standard
Valmont and Decantation); (4) P-D Induced Draft Fans;

(5) P-D Fan Stacks.

Your over-all plan is simpUfied when the complete responsi-

bility for the production and control of gas is placed with P-D,
a firm known to the Utility and Power fields for over a quarter
of a century. This unit responsibiUty means less details

for you.

Why not let Thermix show you how you can save time and
effort by specifying P-D equipment. Write today for the
latest catalogs.

Sal^i and Project Engineers

THE THERMIX CORPORATION
Greenwich, Conn.

Conodion Affiliates, T. C. CHOWN, LTD.

1440 St. Catherine St. W., Montreal 25, Quebec
50 Abel! St., Toronto 3, Ontario

Designers and Manufacturers

PRAT-DANIEL CORPORATION
EAST PORT CHESTER, CONN

rHE ENGINEERING JOURNAL February, 1951 147 (59)



Pumps that W
keep delivering

<«
Ji£aV>,» GENERAL SERVICE

G'^ PUMPS
Avoiding pump break-down and ensuing costly shut-

downs for repair are vital economy factors in industrial

management, as a recent survey has shown.

Here's where "Canadian Buffalo" General Service

Pumps like the class "RR" Single Suction, Multistage

Pump shown aid your budget. Sturdily built for longer,

more efificient liquid handling in every detail . . . packing,

impellers, shafts, bearings . . . they have proven them-

selves in hundreds of installations. Many "Canadian

Buffalo" users state that you can "Put them in and

forget them"! testifying to their ability to KEEP
DELIVERING.

The perfect hydraulic balance and all-around quality

workmanship in "Canadian Buffalo" General Service

Pumps give you MORE for your pumping dollar.

PUMP FACTS!
You'll find assistance in

solving many pumping
problems in "Canadian

Buffalo" bulletins, includ-

ing ratings, specifications

and other engineering

data. Write us for your

copy, or see your nearest

representative.

CANADA PUMPS
LIMITED

HEAD OFFICE: KITCHENER, ONTARIO

Engineering Sofes Offices: MONTREAL TORONTO SAINT JOHN PORT ARTHUR WINNIPEG
REGINA CALGARY EDMONTON VANCOUVER

Quebec and Ontario (West to line '/j

excluding Fort William and ?-.

Arthur)

:

.J. W. Ellis Industrie!;,

42 Lombard Street,

Toronto, Ont.

41
All the^^e agents will carrj' stocks oi

spare parts to meet the needs of N
lantic- Major users.

George Kent Ltd. have appointed 3

Canadian manager to co-ordinate all

their activities in Canada. A furthi

announcement on this appointment wil

be made.

Gutta Percha Offices.—Gutta Percha
and Rubber Ltd., have announced the

transfer of their general of&ces to their

new building at 114 O'Hara Avenue,
Toronto.
The offices had been located at 160

West Lodge Avenue for the past 19

years. In the new building verj' modem
facilities for the comfort and conven-
ience of the staff are provided.
Construction of" the new building was

under the .supervision and direction of

the Gutta Percha Engineering Service.

The floor area is approximately 10.''"ii

.sq. feet.

IngersoU-Rand Building. — Canadian
Ingersoll-Rand Ltd. have announced the

completion of their new building in Cal-

gary and that the branch will be unde.f

the management of J. (Jack) E. Kolb
who is well-known in oil circles. The
building is at 611 11th Ave.. W.. in

"Business & Industrial

Briefs"

This section of the Journal

is intended to keep readers

informed on developments

and changes in those busi-

ness and industrial enter-

prises, and on new products,

which affect the engineer.

If you write with respect

to any of the items in this,

or other sections, please

mention

THE ENGINEERING
JOURNAL

downtown Calgaiy. The telephone num-
ber remains unchanged.
The building was designed and super-

vised by Xorton A. Fellowes of Mont-
real and Rex A. Millar of Calgarj*. It

was built by the Hurst Construction

Company and is of contemporarj- styl-

ing and functional in everj- respect.

Canadian Ingersoll-Rand Co. Ltd.. have

been manufacturers of gas and air com-
pressors, pumps, mining, and industrial

equipment and machinery for over 70

j-ears.
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54%°2H

Grading the blackness of

drawing pencils by the

human hand and eye is

not accurate enough for

TURQUOISE ...see how

Ernest Eagle took the

guesswork out of grading.

FIRST, we replaced the human hand with a Shading hi Machine

that moves the pencil back and forth across a sheet of paper at a fixed speed, pressure and spacing.

Result: A square of paper uniformly shaded to the grey tone f characteristic of the lead being tested.

Then we replaced the human eye with the electric eye of a Reflectometer and measured

the exact percentage of light reflected from the shading.

NEXT, we developed 17 different degrees of TURQUOISE leads (6B to 9H)

evenly spaced by percentage of light reflection.

NOW, Ernest Eagle makes and checks a shading chart

or every batch of every degree of TURQUOISE lead. ^_,

When he places the electric eye on a 2H shading, ^^^iT?^^^^ ^^^Urill CCAI FH''
e needle must point to 54, or the entire batch is rejected. ^^BiMir VllLITII JLHLLl/

No wonder TURQUOISE gives you the line you want

from every pencil every time!

lllBlll' fSUPER (ONDEO)

For a free sample TURQUOISE, just write

to Ernest Eagle, naming this magazine,

your dealer and the grade you wish.

iE ENGINEERING JOURNAL February, 1951

DRAWING PENCILS AND LEADS
EAGLE PENCIL COMPANY OF CANADA LIMITED

• TORONTO I
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WI^ HELPING
PUT CmiAtlA

with the mid-century exploration tools

of AIR SURVEY!
As the pace of Canadian development

accelerates, so grows the demand for

detailed information about the country's
features and resources. To keep up with
this demand for speed and accuracy in

mapping, new aerial survey techniques
have been developed which go fir

beyond the standard methods of even
five years ago.

The science of aerial survey in 1950
involves the use of post-war electronic

instruments like the airborne magneto-
meter and the airborne profile recorder

... it utilizes the unique capabilities of
the helicopter ... it employs the skilled

services of geologists, forestry engineers,

and technical experts in a dozen dif-

ferent fields.

The Photographic Survey Corporation,
and its affiliated companies, offer to busi-

ness, industry and government Canada's
most modern and complete air explo-

ration service. In Canada, onlyP.S.C. can
place at your disposal a skilled photo-
grammetric staff, trained in the use of all

modern precision plotting instruments.

THE AIRBORNE MAGNETOMETER, developed
in P.S.C.'s modern electronic laboratory,

provides geophysical evidence of mineral and
oil deposits . . . has been used to speed the

hunt for Canada's buried riches in

Nev/foundland, Quebec, Northern Ontario and
Alberta.

THE HILLER 360, Canada's most economical
and versatile helicopter, is used by P.S.C. to

fly ground surveyors to otherwise inaccessible

locations . . . makes possible rapid compilation

of ground control necessary in an accurate
air survey.

THE AIRBORNE PROFIIE RECORDER, uses a
norrov/ radar beam transmitted dov/nward
from the "dish", shov/n mounted on the

underside of an aircraft, to measure the

clearance between 'plane and ground . . .

records a "profile" of the earth's surface along
any given line.

LEARN HOW the tools and techniques of
modern air survey can save time and money
in your operation. \^ rite (on company letter-

head, please), for any or all of these helpful,
FREE brochures:

SURVEYS FROM THE AIR— a general guide to
methods and applications.

AEROMA6NETICS IN EXPLORATION— informa-
tion for the layman and the technician about
the use of the airborne magnetometer in oil

and mineral prospecting.

GROUND PROFILES BY RADAR— useful data on
the new PSC Airborne Profile Recorder.

We will also be pleased to add your name to
the maiUng list for the PSC AIR SURVEY
NEWS, a periodical publication to keep you
up to date on new developments in a fast-
growing field. Write to: Dept. "K".

THE

PHOTOGRAPHIC SURVEY CORPORATION
LIMITEDm

^

1450 O'CONNOR DRIVE, TORONTO
SI3 EIGHTH AVE. W., CALGARY

AFFILIATED COMPANIES:

Aeromagnetic Surveys Limited, 1450 O'Connor Drive, Toronto

Photographic Surveys (Western) Limited, International Airport, Vancouver
Photographic Surveys (Quebec) Limited, 500 Craig St. E., Montreal

Kenting Aviation Limited, 1 450 O'Connor Drive, Toronto

Publications
For copies of the publications

mentioned below please apply

to the pubUshers at the ad-

dresses given in the items.

Please mention The Engineering

Journal when writing.

Protective Equipment.—A selection of

approved protective equipment of inter-

est to industries directly concerned with
the atomic energy field, as well as the

increasing number of industrial plants
using radio-active isotopes, is presented
in a new 8 page booklet published by
Mine Safetj' Appliances Company. De-
scribed in the booklet are respirator>'

protective equipment, air sampling
equipment, ventilation acces-sories, pro-

tective clothing, materials for contamin-
ation control, automatic artificial respir-

ation instrument*, and oxygen therapy
equipment. Ask for booklet Xo. G-l6.
Address inquiries to Mine Safety Ap-
pliances Company of Canada Ltd., 500

MacPherson Ave., Toronto, Ont.

Underfioor Wiring.—A 19-page booklet
on "G.E. Fibreduct Underfioor Wiring"
is now a'i-ailable from any branch of

Canadian General Electric Company. Of
-pecial interest to engineers and electri-

cal contractors, the well-illustrated book-
let shows the application of this non-
metaljic underfioor racewav for commer-
cial, industrial and institutional build-

ings. The contents of the booklet in-

clude layout design, installation metho ;-

and design and dimension diagrams :

the smaller systems of Fibreduct ra^^-

wa^-.s. The publication number is 4417-A

Research Instrument Book.—"Instru-

ments Accelerate Research" is the title

of a new 84 page book recently pub-
lished by the Minneapolis-Honej'well
Regulator Company Ltd.. Yanderhoof
Ave.. Leaside, Toronto 17. Ont.
This publication describes, for what

is believed to be the first time, many
tA-pes of equipment which, alone or in

combination with other apparatus, are

being used in research and analytical

studies.

In addition to the importance of the

publication as a reference and applica-

tion guide for researchers and analysts.

the book illustrates the great strides

made in the instruments field since

World War II. It also emphasizes how
extensively industrial instruments are

being used alone or in combination with
others for technical, engineering and la-

boratory work.
The Company has given extensi\e

mention to devices, made by many or-

ganizations, which are used in com-
bination with its own instruments. .\

complimentary copy of this well p;\>-

duced pubhcation will be sent to any
Journ-al reader who is engaged in re-

search work. When applying for a copy
please do so on vour official letterhead.

Ask for bulletin No. 15-14.

New Film Available.—Canadian West-
inghouse Company. Hamilton. Ont..

ofter for showing a film "Electrical Prov-
ing Ground". The film depicts the story

of high-power laboraton.- testing.
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It tells its stoiy through narration,

iiusic, and approximately 200 scenes

aken at manufacturing, testing and in-

lallation locations. The picture was
nade at the Westinghouse laboratorie.-s

a East Pittsburgh. However, the ciuar-

er million tests carried out in the la-

loratory over the past 25 years are all

ivailable to the Canadian Westinghouse
Company. The film takes 26 minutes
o show—it is in full colour.

Jtfuids Control. — Precision Therm-
)meter and Instrument Company. 1400
3randywine Street. Philadelphia, offer a

niblication in which is described "Den-
dtrol'' equipment, designed for use in

he control or the recording of blending,
nixing, separation, dilution, and con-

•entration of industrial process liquids,

^sk for bulletin No. W.-2.

'recision Casting.—Microcast Division
)f Austenal Laboratories. Inc.. 715 East
)9th Place, Chicago 37. Illinois, offer a
mique folder in which are described
nany precision casting applications. The
older is entitled "File on Microcasting
I!ase Histories". Information is given on
>ight case histories of Microcast appli-

•ations. The brochure is directed, pri-

narily, at design engineers.

icotph Boiler.—Dominion Bridge Co.
Ltd.. P.O. Box 280. Montreal, have re-

•ently released a folder in which is de-
^ribed their new low pres.sure Scotch
Dry Back boiler. The copy in the pub-
ication points out that the new boiler

s compact, inexpensive to install and
equires a minimum of skilled labour for

naintenance. Its unique construction,
ivhich assures a large steam output from
I small unit occupying minimum space,

s described. This new boiler has been
lesigned particularly for oil firing but it

?an be used efficiently for gas firing and
:or some types of coal firing. It is built

n ten sizes ranging from 30 to 200 h]i.

The folder is No. B-110.

5afetv Gratings. — The Dominion
Bridge Co., P.O. Box 280. Montreal.
Que., announces that a new edition of
its Catalogue is now available covering
M-M. Safety Gratings, Fire Escapes,
and Steel Trough Stairs. This 16-page
publication is well illustrated and con-
tains, amongst other data, manufactur-
ing process details of grating treads,

specifications and tables of safe distri-

buted loads. The manufacturers state

that M-M Safety Gratings are rigidly

constructed and contain no rivets. They
shed water and oil and have good non-
slip properties. Ask for publication No.
r-100.

Arc Welding. — A new booklet "Pro-
cedures and Equipment for Argon Metal
Arc Welding, described the apparatus
for this new welding method. The book-
let can be obtained without charge from
Dominion Oxygen Company Ltd., 159
Bay Street, Toronto 1, Ont.

Armco Publications.—Armco Drainage
ind Metal Products Inc. Guelph, Onta-
rio, offer the following publications "An
Economical Answer to Limited Head-
room—Fast Runoff". It describes Armco
Pipe-Arch and Multi-Plate Pipe-Arch
and shows why they carry more water

than round pipe. Test data and case

histories also show the advantages of

this type of piping. In addition the
folder discusses erosion and corrosion

problems. Tables are included which give

recommended sizes and gauges.

"Armco Corrugated Metal Pipe—

A

type for Every Need". It lists the types
of full-round pipe and pipe-arch avail-

able to meet specific requirements for

\'apious types of sewers, culverts, con-

duits, or irrigation systems. The booklet
also contains reference data for assist-

ance in selecting the most suitable

structure. Photographs and case-histories

show where plain galvanized, asphalt
coated, Asbestos-Bonded and Paved-
Invert Pipe and Pipe-Arch have given
long service life under all types of con-
ditions. Also included are details on
fittings and instructions on the installa-

tion of Armco drainage .structures.

The third publication offered is a
.small book entitled "Installation Ma-
nual-Armco Drainage Products". This is

of pocket size and should be extremely
valuable to those who are in charge of

installation work.

Economiser Publications. — E. Green
1% Son Ltd., are represented in Canada
by Peacock Brothers Ltd., P.O. Box
6070. Montreal. Green's are one of the

world's oldest and best known manufac-
turers of Economisers and their Cana-
dian representatives have available a

complete range of descriptive literature.

This literature is beautifully-produced
and highly informative. When applying
for coipiies please state whether you re-

auire details of the complete range of

Green economi.sers or data on equipment
designed for a .specific need.

The Dominion Engineer.—No. 1 of

\olume 18 of the "Dominion Engineer,"
published by the Dominion Engineering
Co. Ltd.. Lachine. Que. contains a re-

view of the Company's engineering ma-
nufacturing achievements during 1950.

For copies of this and subsequent issues

apply to the Company at Box 220 Mont-
real, Que.

•
Timber Booklet. — The B.C. Coast
Woods Trade Extension Bureau, 837
West Hastings Street, Vancouver, B.C.
offers a 4 page reprint of an article

"Douglas Fir or Pacific Coa.st Hemlock"
bv W. Thornber. Timber Engineer.

Clarifiers.—A four-i)age bulletin No.
30-B has just been published by the
Hardinge Companv, Inc.. 240 Arch
Street. York. Pa. It covers the line of
sand filter clarifiers made by the Com-
panv.
The equipment described is intended

primarily for use in processes where a
crystal-clear filtrate is desired. Numerous
inr=tallations have been made for filtering

gold solutions in cyanide mills, sodium
chloride solutions in chlorine producing
plants and other solutions in chemical
plants. Copies are available.

Bepco Journal. — The January 1951
i.ssue of the Bepco Journal contains an
article on the Crompton Magnicon, a
self-regulating alternator, by G. W.
Jones. Another article featured in the
issue is "Adjustable Speed D.C. Motor
Drives" by E. A. Chandler, assistant
chief engineer of the Company. To be

High Precision

Surveying Instruments

TRANSITS
AND

LEVELS

for all purposes

.^

ENGINEER'S LEVEL No. 4143

Power 30x, Level Vial sensitivity 20"
reading simultaneously with Rod, Horizontal

Circle oF crystal, enclosed, reading to 1' by
microscope. Shortest distance 4 ft. Weight 3 Ibi.

Instruments that are precise,

sturdy, simple to handle and

quickly set have been manufac-

tured For the past 188 years by
F. W. Breithaupt & Son, Kassel,

in the best optical tradition oF

Western Germany. Their in-

struments are renowned the

world over. Now they are

available For the first time in

Canada, Fully adapted to Can-

adian requirements.

Approval terms gladly
granted. No charge or con-

ditions. You will be thoroughly

satisfied aFter inspection.

Apply for literature and prices to:

PAN-AMERICAN
TRADING COMPANY LTD.

Distributors in Canada

1465 YONGE ST., TORONTO 12

Tel.: Midway 4444
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lead to

Increased efficiency of your

boilers.

Lower equipment mainten-

ance costs.

Consult

TL

Alchem Limited

WATER TREATMENT
ENGINEERING AND CHEMICALS

BURLINGTON, ONTARIO

Moncton • Montreal • Toronto

Winnipeg • Calgary

placed on the mailing list for the Bepco
Journal apply to Bepco Canada Ltd.,

4018 St. Catherine St. West, Montreal,
Que.

(iray Iron Coating.—Gray Iron Found-
er's Society Inc., 210 National City E.

Gth Bldg., Cleveland 14 Ohio, offer a

pro.spectu.s of their new manual "Metal-
lic and Non-Metallic Coatings for Gray
Iron". Thi.s manual, besides outlining

proce.s.g economies, indicates how in-

dustry can conserve e.ssential alloys and
.^till maintain normal production. The
society, when forwarding the prospectus
will be pleased to quote the purcha.<e

price of the manual.

•
Hri<;tol Bulletin.— The Bristol Com-
pany of Canada Ltd., has just published

a new edition of its thermocouple and
pyrometer accessories bulletin. It lists

many additional items and contains new
data on the proper application and use

of thermocouples. This 56-page publica-

tion contains a well illustrated catalogue
of hundreds of pyrometer supply items,

including assembled thermocouples, ther-

mocouple wires, extension wires, protec-

tion tubes, insulators, and accessories for

the full range of industrial pyrometer
applications.

New technical information and installa-

tion .sketches have been added to the

"Users' Manual" section, which contains

engineering data on modem practices in

pyrometry. Also included are tables of

calibration data for the commonly used
ba.se metal and rare metal thermocouples.
The new edition is offered to Journal
readers. A.sk for No. P1238. The address

of the Company is 71-79 Duchess StreetJ
Toronto, Ont.

•
Gear Data. — Hamilton Gear
Machine Co. Ltd., 950-990 Dupont Street^
Toronto 4, Ont. offer a technical dat
.sheet "Flame-hardened Gear Teeti"J
This is one of a series of technical bulle
tins which are offered to Journal readeri,!

Aluminum Data. — The Aluminum
Company of Canada Ltd., 1700 Sun Life
Building, Montreal, have compiled a 60-

page series of data sheets which are of-

fered under the title of "Conductors".
This release will be of particular value
to engineers who are concerned with elec-

tricity. Recenth- the Companj- released

a series of data sheets "Conductor Ac-
cessories". These too will be sent to^

interested readers. There is no ehargej
for this service.

Fan Book.—The Canadian Fan Manu-
facturers' Association, P.O. Box 275.

Windsor, Ont. has just published bulletin

No. 102-C entitled "Standards, Defini-

tions, Terms and Test Codes for Centri-
fugal, Axial, and Propeller Fans". The
bulletin includes under one cover all

information previously' published in three
separate bulletins. It also includes new
tables on size standards for various iyp&s
of fans and illustrations of revised fan

arrangements. This publication will be
of great interest to all users of fans.

Copies are available without charge. AA
for bulletin No. 102-C.

Portable Hardness Tester. — Newage
(Canada) Limited, 1178 Bay Street. Tor-
onto, are Canadian distributors of a new
type of hardness tester. It is a direct

reading instrument designed for rapid

inspection of production work. It weighs
three pounds.

The tester has a spring-loaded, hard-

ened-steel conical indicator and a two-
inch diameter scale, which is normally
marked for 100 to 440 Brinnell. Corre-
sponding Rockwell, or diamond pyramid
scale are fitted if required.

Complete details on this xmique in-

strument are available. Write to the

Company, at the address above asking

for descriptive literature on the Ernst

Hardness Tester.

Welding Review.—Xo. 2 of volume 25

of the "Welding Review" contains a

series of articles which will be of extreme
interest to those in charge of welding
operations. At the end of the publication

there is a tear out section in which is

described A. W. S. Electrode Classifica-

tions— (All position t\iies and E6103 and
flat position electrodes.) For copies of

{Continued on page 156)
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FOR
EVERY

SERVICE
Solenoid Valve Diaphragm Gas Valve Pneumatic Diaphragm Valve

|.t-,J

Gradutrol Valve

Slip Stem Globe Type
Moforized Valve Mo6vlrol Motorized Valve Low-lift Valve

HONEYWELL CONTROL VALVES
ate

^ftet^ftdcote • ^efrcKdai^ • ^totdie- ^%ee f

You'll find the right control valve for your product in the Honeywell Line

—

whether it must be pneumatically or electrically operated. There's a wide

variety of types and sizes—for pressures as low as a few inches of water up to

1200 psi. Their extreme ruggedness and dependability have met the test of

service in thousands of systems throughout industry. Low in cost, easy to in-

stall and requiring little or no maintenance . . . they return big dividends in

years of uninterrupted, trouble-free operation.

Investigate the complete Honeywell Line now! Convince yourself

of the many advantages of these valves for built-in equipment in

systems or parts of systems. For specific information on any type

call in your Honeywell Engineer or write for Catalogs 8202 and 8303.

Minneapolis-Honeywell Regulator Co., Ltd., Leaside, Toronto

17.

WORLD'S
LARGEST

ORGANIZATION
FOR ADVANCED

INSTRUMENTATION
AND CONTROL ,

« S T ««

MINNEAPOLIS-HONEYWELL REGULATOR CO. LIMITED

Head Office and Factory, Leaside, Toronto 17

OFFICES IN • HALIFAX • MONTREAL • OTTAWA • HAMILTON

LONDON • WINNIPEG • CALGARY • EDMONTON • VANCOUVER

Honeywell
VALVE PRODUCTS
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^e^est

MACHINE TOOLS
Ml LL SUPPLIES
PACKING, tNDUSTRIAl CLUTCHES,
PUMPS, COMPRESSORS, RAriWAY
AND CONTRACTORS' EQUrPMENT,
WOODWORKrNG MACHINERY,
MATERIALS HANDLING EQUIPMENT

get «"Dft]"'»««'«*'''"

today

UPTON
BRADEEN
and JAMES

LIMITED
MONTREAL

r TORONTO
WINDSOR
WINNIPEG
VANCOUVER
MONCTON
OTTAWA
HAMILTON
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What new industry will use this yard?

New sets of rails branching from the trunk line

—

a sign that someone's plans for a new industry will

soon become reality. This may be to mine ore found

in the hills ; but just as likely it will turn out some

household article, previously imported—and make

it cheaper and better if the plant design is right.

Can Britain help? The answer Ues in another question:

what is the source of Britain's industrial wealth? It is

long experience, skilled craftsmanship, and the ability

to make the finest machinery in the world. All these

are available to Canadian industry, through great

British firms such as Vickers-Armstrongs Ltd.

With its immense production capacity, this firm.

best known perhaps for its ships and aircraft, has

for many years been equipping all kinds of

industries—such as soap, paint, printing, cement

—

in countries all over the world : a service of interest

to all those who look beyond frontiers for the best

the world can produce.

If you are concerned with industrial development,

why not get in touch with Vickers-Armstrongs.

VicK^^rs^Armstrongs

united

VICKERS HOUSE • BROADWAY • LONDON • SWi • ENGLAND

HIPBUILDERS • ENGINEERS • AIRCRAFT CONSTRUCTORS
OS 105
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HOUGH

PAYLOADER
Cia^

^^^^^^^f^^ BOOSTER

Of ALL

(OMBIRATtON EXMVATINGMATERIAIS HANDLING MACHINERY

ifiVD fOJ? C>IM10G(/f5

on any of the four sizes of Pay-

loaders: the 10 '/2 cu. ft. Model

HA; the 34 yd. Model HF; the 1 Va

yd. Model HL; the 1 V2 yd. 4-wheel

drive Model HM.

SOie OfflCIAL OlSTKIBUrOH FOR PHOV.OF gUlB£C

CJixui. CixA^i^nx J!uTLLtexL
284 ONTARIO STREET WEST

61 Charest Boulevard
QUEBEC CITY

- MONTREAL 18

763 Third Avenue
» VAL d'OR

BUSINESS AND INDUSTRIAL
BRIEFS

(Contiitiied from page 162)

this and olher numbers of the Welding
Review apply to the Canadian Liquid
Air Co. Ltd., 1111 Beaver Hall Hill,

Montreal. Que.
•

Shaft Seal». — Tlic Garlock Packing
Company of Canada Limited, 620 Cath-
(•art Street, Montreal, offer an interest-
ing publication "Garlock Mechanical
.Seal.s for Rotai-y Shafts".

The.se soaLs are intended to provide
leakless operation on a rotary shaft. It
is claimed that tlieif is no wear on the
.shaft when a Garlock seal is u.sed. Seal-
ing i.^ effected by leakless and positive
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contact between carefully lapped metal-
to-carbon or metal-to-metal mating sur-

faces. One of these elements rotates witli

the shaft and the other is stationary.

The stationary element does not contact
the shaft.

These precision-built seals are made
in several standard designs and in a
wide range of highest grade materials.

Copies of this publication are available.

•
Asbestos Board.—Three new catalogues
on a.sbestos cement building board have
just come off the press. They deal with
three outstanding products. Trafford
Tile; Corrugated Board (4 in. Pitch);
and Flat Board. Each material is

thoroughly dealt with as to specifica-

tions and detailed construction data. All
are well-illustrated with photographs of

actual buildings with type lines explain-
ing the reasons why thle particular mat-
erial was used. Journal readers will find
these publications most informative
They may be obtained by writing to
Atlas Asbestos Company, 5000 Hoche-

;

laga Street, Montreal.

Another Armco Publication.—How to
use lightweight corrugated steel sheet-j
ing to effectively control movement of
soil or water is described in a new illus-

trated 10 page booklet published by
Armco Drainage and Metal Product*
Inc. Entitled ''Armco Steel Sheeting for
Trenches, Cofferdams, Cutoff Walls,
Shore Protection", it points out where
Armco interlocking and flange type
sheeting can be used to advantage. For
copies apply to the Company at Guelph,
(Jutario.

INordberg Bulletin.—Nordberg Manu-
iucturing Co., Milwaukee 7, Wis. offer
a new 28-page 2-colour bulletin, in
which are described the various types of
machinery they manufacture. '

Fully
illustrated with installation and product
|)liotographs, this bulletin gives design
data on Nordberg two and four-cycle
stationary and marine Diesel engines,
gasoline marine engines, Symons Cone
Crushers and Screens, mine hoists, ms/-
chinery for the basic processing of ores-
and minerals, air and gas compressors
and railway track maintenance equip-
ment. Ask for bulletin No. 187.

Highway Construction Papers.—High-
way iou.-itruction problems were dis-
lu.ssed during several sessions of the
American Concrete Institute's 47th An-
nual Convention in San Francisco. Calif.,
Feb. 20-22, 1951.

A copy of the programme and copies
of some of the papers presented mav be
obtained by appljdng to R. E. Wilde,
American Concrete Institute, 18263 W.
McXichols Road. Detroit 19. Michigan.

Acoustical Adhesive.—Tremstik Acous-
lical .\dhesive. manufactured bj' the
Tremco jNlanufacturing Company (Can-
ada) Ltd. of Toronto, is now available
to lumber yards and building supply
dealers. Until ver3- recently, the ad-
hesive was distributed only through na-'
tional distributors of acoustical tile andj
through large contractors.
For further details of this adhesivel

apply to the Tremco Manufacturing Co.
(Canada) Ltd., 57 Bloor Street, Toronto,
Ont.

New Equipment
and

Developments
Canadian AUis-Chalmers Purchased.

—

The purcha.^e of all the physical asse:^

of Canadian Allis-Chalmers Ltd.. by .

new wholly owned subsidiary of Can:-
dian .\llis-Chalmers Ltd. of Milwaukee
Wisconsin, was announced on Februar\
1st.

Tlie new subsidiaiy is known as Cana-
dian Allis-Chalmers (1951) Ltd. The
Canadian firm, which employs approxi-
mately 525 people, will continue the
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production of heavy machinery for the
Canadian market. The main plant i.s

located at Lachine, Quebec, and the

principal products are hydraulic turbines,

centrifugal pumps, texrope drives, min-
ing machinery and equipment for the

paper industry.

This is the second purchase of a Cana-
dian plant by the Allis-Chalmers Manu-
facturing Co. in the past six months. In
September, 1950, Allis-Chalmers Rumley
Ltd., another Canadian subsidiary of the

Company, purchased a plant at St.

Thomas, Ontario.
In connection with the latest purchase,

M. C. Lowe, president said "The wholly
owned subsdiiary is now an integral part

of the 103 year old Allis-Chalmers
Manufacturing Co. which has a splendid
history of production, research, engineer-
ing, and sales. With these resources at

our command, we look forward to a
steady growth of business in our Cana-
dian market and the continuation of

our cordial relations with both custom-
ers and suppliers."

Dominion Mobile Crane.— A mobile
crane, with outriggers, with maximum
capacity of 20 tons at 10 feet radius •

—

is one of the latest machines to be pro-
duced by Dominion Hoist and Shovel
Co. Ltd. It is known as the Dominion
TM-20 Truck Crane.
The machine is built within highway

width limitations and is particularly

suited where frequent moves must be
made between jobs. It is furnished with
a butt splice quick connection boom to

enable rapid changes in boom length to

be made, and the basic short boom can
be folded under for tran.sport along the
highway. The machine is fitted with
worm driven precision boom hoist in-

dependently controlled. Tipping loads
are carried from the revolving deck to
the truck chassis by hook rollers en-
gaging a double flanged roller path; the
centre pivot thereby being relieved of
all tipping strains. The chassis is spec-
ially built for crane service and includes
front and rear outrigger boxes with slid-

ing outrigger beams. The heavy tandem
rear-drive axles are mounted on walking
beams to allow operation on rough
ground while maintaining full traction
on all drive wheels. Air brakes are
fitted on alj wheels and an emergency
transmission brake is manually operated
to hold the machine while parked. Air
brakes can be left on by latching the
brake pedal during crane operation.
The cab is all-steel and weatherproof

with ample ventilation and adequate
•safety glass windows allow operation in
all weathers. The chassis is all-steel and
is of the half width type to allow space
for stowage of the boom while travel-
ling. For reduced highway loads, the
rear crane counterweight can be re-

moved and transported separately. For
shovel and puUshovel operation, the
crane can be mounted in a rear position
to ensure proper dipper operation ovei'

the back of the chassis frame. Clamshell
and dragline attachments are also
available.

Imperial Oil Refinery.—A major ex-
pansion and modernization programme
for Imperial Oil's Sarnia refinery was
announced on January 8th. When the
programme is completed, probably by
the end of 1952, Sarnia will have a plant
of 71,000-barrel-a-day capacity. It is de-
signed to process Alberta crude oil in
erjuipment of the most up-to-date type.

how to cut

VITAL VALVE
TROUBLE

STELLITE VALVE FACES
Because it's a rugged chromium-
cobalt-tungsten alloy, with a neglig-

able iron content, Stellite has high

resistance to corrosion of most acids

—sulphur, lactic, acetic, nitric,

vegetable, etc. Wear from high

temperature and pressure erosion is

reduced as much as 10 times with
Stellite. It does not scale in service

and it's hardness prevents wear
when handling fluids which contain
sands, silt or other abrasive mater-
ials. Deloro Stellite faced valves are
available from all leading valve
manufacturers. Specify it.

ELORO STELLITE
non-ferrous alloy of Cobalt, Chromium and Tungsten

DELORO SMELTING AND
REFINING CO. LTD. Deloro, Ont.

HARDfACING RODS AND ELECTRODES
CASTING UP TO 100 POUNDS

GRADE "100" CUTTING TOOLS FOR HEAVY FEEDS
CUSTOM STELLITING BY EXPERTS

GAUGES, CENTRES. MACHINE COMPONENTS
PRECISION INVESTMENT CASTING IN MANY ALLOYS

Present capacity of the refinery is

55,500 barrels a day.
Preparation of the site for the new

refinery units will start soon.

New Pavement Cutter.—^Joy Manufac-
turing Co. (Canada) Ltd., Gait, Ontario,
has annoimced the development of a
new pavement cutter. This cutter has
been designed to reduce to a minimum
the inconvenience caused by necessary

street openings for the repair of water
mains or underground utility lines. Two
large wheels, carrying Sulmet tungsten
carbide tipped bits, saw parallel 2-inch

slots in the pavement, 18 in. to 54 in.

apart. The strip of paving between the

slots can then be removed in chunks
with a backhoe or similar equipment.

Preliminary testing is said to have in-

dicated that the pavement cutter will

triple the speed and halve the cost of

pavement remo\al. The machine is very
silent in operation.
The cutter is mounted on four solid

rubber tires and it is powered by a 75
hp. gasoline engine. It weighs 15 tons
and travels from job to job at a speed
of about 12 miles per hour.

Multiple Punching.—A new patented
nmltiple hole punching system for un-
limited hole punching patterns has been
announced by Wales-Strippit of Canada
Ltd., Hamilton, Ont. The new system
provides "a simpler, faster, more con-
venient and economical method of

punching holes in sheet metal parts by
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Venus...the

Symbol of

Perfection
In 2000 or more years of

sculpture, the Venus de Milo

stands alone, unequalled

in perfection.

And through all the

modern changes in art and

methods of drawing . . .

Venus Pencils are preferred

by artists, architects and

draftsmen, as the

most perfect drawing

pencils.

Whether the artist seeks

sharp, clean lines, soft

shadows or

"imagination" . . he

can always unfailingly

find exactly the grade

of pencil he needs

in one of the Venus

17 degrees.

2 for 25
cents

Looi^ for the grevn

crock/* finish . . .

it is your

assurance of Venus

perfection.

DRmiNGPENCILS
V«nu> Pencil Co. Limited, Toronto, Ont.

Iiormitting the entire set-up to be made
outride the -stamping press or press
brake." In addition, the Wales puncii
and die units are interchangeable per-
mitting the same units to be used and
reused in an infinite number of set-ups.
This feature makes possible a minimum
in\entory of parts.

For complete details communicate
with Wales-Striijpit of Canada Ltd., 344
Sherman A\e. N., Hamilton, Ont.

Air Velocity Control.—A new, propor-
tional action velocity controller, for con-
trolling air velocities ranging from 50 to

250 feet per minute, has been developed
by John.son Temperature Regulating Co.
of (Canada, Ltd. While many applica-
tions of the new controller are pos.sible,

it is designed primarily to control the
\ elocity of air through the doors of
fume hoods, employed in working witli

radioactive materials, where a fixed

velocity is required with variable door
openings. It already is being used in

atomic energy and cancer research
projects.

Operation of the instrument is based
on the fact that the velocity of air mov-
ing between two points, is proportional
to the difference in pressure between
those points. This extremely sensitive
regulator responds to pressure variations
of .0001 in. water gauge, and controls
velocities within plus or minus 10 feet
per minute. Control pressure increases
in direc't proportion to the increase in

velocity. An increase of 10 feet per min-
ute increases the control pressure 1 p.s.i.

The instrument consists of a very
light, flexible diaphragm operating a
pneumatic control mechanism. One side

of the diaphragm is exposed to the pres-

sui'e within the laboratory, and the other
side is connected to an averaging pres-

>ure tip located within the fume hood.

Thus, the diaphragm responds to the
difference in piie.ssure which cau.?es flon

through the hood door and automaticallj
lakes into account which of the tw'ol
pressures is higher. For further infori

tion apply to the company at 3615
Danforth Avenue, Toronto 13, Ont.

U.K. Steel Output.—United Kingdoml
steel ijroduction in 1950 reached a newJ

record of 16,292.700 ton.s, nearly SOO.OOOl
tons above the target set at the begin-!
ning of the vear and 740.000 tons]
above 1949.

New Control Instrtunent. — Taylor I

Instrument Companies of Canada Ltd.,^
have announced the development of a
force-balance, non-indicating controller,

known as the TRAXSET TRI-ACT
Controller. It is designed for pneumatic
transmission .systems. It is claimed that,
this new controller incorporates all the]
basic process control responses of con-
ventional controllers but it utilizes them

|

in a different manner therebj' giving
(

impro\ed performance. The new circuit

'

contains two closed loops in series — the
first containing fixed proportional re-

1

sponse and adjustable rate action; the'
second, has adjustable proportional re-

!

spon.se and adjustable automatic reset.

Such an arrangement gives the con-

,

troller the ability to apply corrective

'

action to the valve soon enough to

pre\ ent process conditions from over-

,

shooting or undershooting the set point.

It is also claimed that the new in-;

strument will permit a faster reset rate!

and rate action than heretofore ob-j
tained. The composite effect of the three

responses allows start-up and pneumatic
setting with no ovenspeeding. The faster

response settings allow the use of rale

.

and reset response with stability on pro-j

I

(70) 1.5a

Steel Vessels - Inconel Lined.—To minimize risk of iilh ,,. .mation in certain

proce.ss industries, steel vessels lined with Inconel ha\e been made in Canada. The
lining is applied bv an automatic spot welding machine developed by the manufac-

turers, John Inglis Co. Ltd., of Toronto. By this means the advantages of Inconel

vessels are obtained at only a fraction of the cost of the solid vessels previously in

use. In a recent order for these vessels 4 were constructed. Each weighed 29 tons

empty and measured 9 ft. 2 in. diameter by 42 ft. 9 in. long. There were over 90.000

spot welds in each unit.

February, 1951 THE ENGIXEERING JOURNAL



esses where these effects were needed
Dut could not be used.

A number of additional features are

I'laimed. Complete details may be ob-
tained from Taylor Instrument Com-
panies of Canada Ltd., 10 Church Street,

Toronto 1.

New Yukon Road.—A new 247-mile
highway, connecting Whitehorse with
Mayo, Y.T., was completed in 1950. The
all-weather road was built by the Fed-
eral government to aid mining develop-
ment in one of the largest lode-mining
areas in Yukon Territory.

Electrical Power.—^The total installed

capacity of water power plants in Can-
ada is currently listed at 12,654,835 hp.

This represents a development of about
23 per cent of total resources.

Wood Products Value.—The new value
of Canadian wood products has been
estimated at 1% billion dollars; approx-
imately $92.00 for every Canadian citi-

zen. Out of each $100.00 of the national
income, about $20.00 is derived from
trees.

•
Engineering Award. — The Rover
Motor Company of Britain has been
awarded the Dewar Challenge Trophy
for "the year's most outstanding techni-

cal achievement" — the world's first gas
turbine car which took 10 years to

perfect.

•
Marine Meeting.—There will be an
international conference of Naval Archi-

tects and Marine Engineers in London,
England. The conference will open on
June 26th and will remain in session for

two weeks.
•

B.C. Flag Mast—Erection of a 108-ft.

flag mast, given to the London County
Council by British Columbia, has been
completed at the Festival of Britain,

South Bank, London, England.

New Ingersoll-Rand Tool.—Canadian
Ingersoll-Rand Company Ltd., Birks

Building, Phillips Square, Montreal, an-
nounces two new air impactools, the
size 504 for nut runing up to % in.

bolt size, and the size 510 for nut run-
ning up to % in. bolt size.

Similar to the Ingersoll-Rand Size 4U
and 8U Electric Impactools in general

appearance, both tools are streamlined

and well balanced for ease of operation.

The large, easy-to-grip reverse caps are

deeply grooved so that tools may quick-

ly be reversed even with greasy hands.
Palm fitting pistol grip handles make
these tools easy and comfortable to op-
erate over long periods of time.

Special attention has been paid to the

application of scientific muffling to lower
operator fatigue and increase morale and
safety. Ask Canadian Ingersoll-Rand
Company Ltd. for their descriptive

material on the complete range of

impactools.

X-Ray Tanks.—A new line of stainless

steel developing tanks for X-Ray de-
partment darkrooms is available from
General Electric X-Ray Corporation
Limited.
The steel used in the tanks is a special

alloy designed to resist the corrosive

action of photocheraicals. The tanks are
made in three standard sizes which can
be arranged in multiples to suit the
needs of darkrooms of various sizes and
work loads. Address inquiries to General
Electric X-Ray Corporation Ltd., 212
King St. West, Toronto 1.

British Industries Fair.—The British

Industries Fair, which is held at Earls
Court and Olympia, London, and East
Bromwich, Birmingham, England, from
April 30 to May 11, is designed ex-
pressly for the overseas industrialist and
buyer. Every attempt is made to antici-

pate and satisfy their needs.

THE Torsional Resilience of the

STEELFLEX COUPLING

AltSORBS

] DAMPENS

All tixei generally used are stocked in

Owen Sound for prompt delivery.

Ask for Bulletin 4100A

AND HERE'S HOW

,ttMNtDyj

Shock loads ore reduced by deflection of the resilient steel grid-

member which connects the two hubs of the coupling. Vibration

is dampened by a change in natural frequency which takes place

in the coupling with the change in load and by the action of

pressing the grease between the hub teeth and the gridmember.

THE
WILLIAMsmaaaBs & SONS

LIMITED

OWEN SOUND ONTARIO
<^l^»°- STEEL FOUNDRIES AND ENGINEERING WORKS

MONTREAL: Canada Cement Building NORANDA: V. K. Polk, Box 334 HAILEYBURY: John H. Brumell
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The service extended to the potential

B.I.F. visitor begins in his home coun-
try. He is encouraged to call at his

nearest British embassy, consulate, or

other British government office, and to

state his requirements so that they may
receive individual attention. He will also

be given advice on transportation and
accommodation and given introductions

to trade associations or government
representatives in Britain.

Scottish Gold Miners. — Early this

month 136 Scotsmen left Scotland for

Timmins, Ontario, where they will be
traiuetl as gold miners. They were selec-

ted out of 900 applicants by a personnel
otficer of a Canadian gold-mining com-
pany during a visit to Scotland. The
men have passed rigid medical and trade

tests.

•
CM. & S. Expansion.—The Consoli-

dated Mining and Smelting Company
of Canada, Limited, announced recently

tliat, at a cost of over $3,000,000, it will

add another 70 tons to the present 425-

ton daily output of zinc from its plants

at Trail, B.C. The new project is ex-

pected to provide permanent employ-
ment for about 50 men and will be com-
pleted in about two years. The expan-
sion is being made to handle the in-

creasing tonnage of zinc concentrates
from British Columbia customs shippers

and also the concentrates which will be
coming from the Bluebell and other

Cominco properties being prepared for

production.
Work involved in the new project in-

cludes minor additions to the roasting

and leaching plants, the installation of

AUSTRALIA
Tully Falls Hydro-Electric

Project, Queensland

Specifications Nos. TF/5 and TF/6

Tenders are invited for the manuFac-

ture, supply, delivery and erection of:

(a) A Steel Pipe Line and Associ-

ated Works (Specification TF/5).

(b) Concrete Lined Pressure Tunnel

and Surge Tank (Specification TF/6).

Tenders will close at noon on 2nd
July 1951 at the Office of the Secre-

tary, Department of the Co-Ordin-
ator General of Public Works, Box
185 C, G.P.O., Brisbane, Queens-
land, Australia.

Copies of Specifications and Plans

may be obtained from the Chief En-

gineer, Department of the Co-Ordin-
ator General of Public Works, Cor-

ner Melbourne and Grey Streets,

South Brisbane, Queensland, on
payment of the sum of £1 for each
Specification. They may also be seen

at the office of the Agent General for

Queensland, 409/410, Strand, Lon-
don, W.C.2, England.

The lowest, or any tender, will not
necessarily be accepted.

Tenders to be endorsed:

(a) Tender—Hydro-Electric Project,

Steel Pipe Line and Associated
Works.

(b) Tender—Hydro-Electric Project,

Concrete Lined Pressure Tunnel
and Surge Tank.

over 200 electrolytic cells, the provisiog

of three 10,000-amp Mercury arc recti^

fiers and the mstallation of a new ele»'

trie melting furnace.

Stelco Production.— The Steel Com-
pany of Canada Ltd. ha.s almost tripled.

its yearly production of steel since 1991,

During the past several years it has v^
vested nearly $40,000,000 in the expa*.,

sion of its mills for the production «§
plates, hot and cold rolled sheets anl
tin plate. This has made it po.5sible to

produce flat rolled forms (at a rate rf
over half a million tons a year). Other-

expenditures for the improvement ol

Stelco's plant and manufacturing facil-

ities bring the Company's total invest-

ment during the past 10 years to a total

of over $65,000,000.

Penetrometer Price Reduction. — A
sharp reduction in price and great in-

crease in accuracy are two main features

of a new penetrometer available from

General Electric X-Ray Corportion Ltd.

These penetrometers are designed to

assist in the checking of the radiographic

calibration of x-ray machines, to insure

that they are operating properly, and

also to test the performance of the ma-
chine under varying techniques. Com-
plete information may be obtained from

any C.G.E. office.

•
Plant Expansion.—Sir George Godfrey

& Partners (Canada) Ltd., Lachine, Que_
have announced the extension of their

present plant.

The original plant, completed in Octo-

ber 1949, was primarilj- established for

WELDED CYLINDRICAL TANKS

for pressure storage

The above view shows four cyUndrical tanks we built

for Dominion Foundries and Steel, Limited at their

Hamilton, Ontario, plant for the storage of butane or

propane. The Hquefied petroleum gas is used to anneal

cold roll strip, heat tin pots, etc.

The four storage tanks are 8-ft. 10-in. diam., by 67 ft.

long and are designed for pressures as high as 200 lbs.

per sq. in. When considering the installation of pressure

tanks write our nearest office for tenders or information.

HORTON STEEL WORKS LIMITED
TORONTO, ONT. FORT ERIE, ONT. MONTREAL, QUE.

tinuinwmi

Mumford-Medlond Ltd., Winnipeg, Man, • Gordon Russell Ltd., Voncouver, B.C.

(72) 160

COGHLIN SPRINGS
for Quality and Satisfaction

We manufacture all kinds of Springs, large

and small, for every purpose.

Our eighty-two years' experience is your

guarantee of superior quality and work-

manship.

^v/COGHLIN£a,..
3320 ONTARIO STREET EAST

MONTREAL, CANADA
Established IS69

Agents :

Filer-Smith Machinery Co. Limited, Winnipeg

C. M. Lovsted & Co. (Canada) Limited, Vancouver
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projecl

rformance
efficient handling of costly plant

ibility on the maintenance

em is one worthy of

standard specific-

et the specific

rton Crane

REPRESENTATtVES
QUEBEC & MARITIME PROVINCES: Marshall

Equipmenc Company, I nc, 620, Lagauchetlere Street

West, MONTREAL, P. Q. (Walter M. Smith-
President). ONTARIO: Laurie & Lamb, 284, King
Street West, TORONTO, Ont. Head Office: 512,

Transportation Building. MONTREAL, -P. Q. I.

MANITOBA, SASKATCHEWAN AND
ALBERTA: Mumford, Medland Ltd., 576,

Wall Street. WINNIPEG, Man.
BRITISH COLUMBIA: Vancouver
Engineering Works Ltd., 519 to 659,

West Sixth Avenue, VANCOUVER. B. C.

-«»Mg
REDDISH

CRANE € HOIST CO. LTD.

STOCKPORT ENGLAND

Quickly as-

sembled for

years of leakproof service. Non-

corrosive. Bronze to bronze

spherical ground joint assures a

leakproof connection writhout

jamming and regardless of pipe

strain and vibration. Dart Unions

cost less in the long run.

)ART UNION CO., LIMITED, TORONTOJ
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"AT-TH£-^OB"

DIRECT HARDNESS READINGS

with the £i OT PORTABLE

HARDNESS TESTER
(Patents applied/or)

Distributors:

Birch-Jones Co.,

Shelly Bldg., Vancouver, B.C.

F. F. Barber Mach'y Co.,

187 Fleet St., W., Toronto, Ont.

Francis Hughes & Assoc,

Dominion Square Bldg.,

Montreal, Que.

F. Massey,

Gondola Point Road,
Fair Vale, N.B.

Now . . . non-technical

labour can take fast, ac-

curate tests of repetitive

or assembly line work on
any shape, size and
width, and almost all

gauges, of metal. No
screw attachments —
hand pressure only need-

ed. In Rockwell, Brinell,

Diamond Pyramid or
Tons Tensile.

Write jor Bulletin 51-7.

NEWAGE (CANADA)
LIMITED

1178 Bay Street, Toronto

161 (73)



Motor Repair Shop Tools

Our line below, design-

ed and made by Electric

Service Mfg. Co., will

handle, efficiently, repairs to

smallest as well as largest

Electrical Shop Equipment —
Peerless Banding Lathes

Peerless Universal Armature Machine

Peerless Band Wire Tension l\1achine

Peerless Commutator Slotting Machines

Commutator Slotting Saws

Commutator Smoothing Stones

Peerless Armature Winding Stands

Peerless Armature Extractors

Peerless Coil Winding Tools

Segur Taping Machines

Insulation Shears

Peerless Hydraulic Pinion Puller

Peerless Pit Jacl(S

Portable Cranes and Hoists

Peerless Auto Wheel Dolly

Peerless Aircraft Wheel Dolly

Complete Armoture Coil Winder

Electric Baking Ovens

Mica Insulating Material

Insulating Varnish

Field and Armature Testers

Write for profusely illustrated catalogue

LYMAN TUBE & BEARINGS, Limited
MONTREAL TORONTO WINNIPEG EDMONTON VANCOUVER NEW GLASGOW

the manufacture of cabin superchargers,
essential to aircraft pressurization, and
aircraft cooling units for air conditioning
jet fighter cockpits and cabins of mod-
ern jet transport planes. In the indus-

trial field, Godfrey produces several

sizes of rotary positive displacement
blowers and other equipment being
manufactured includes several types of

aircraft ground servicing equipment.

Sand-blasting The W. W. Sly Manu-
facturing Co. 4700 Train Avenue, Cleve-
land 2, Ohio, have just introduced a new
sandblast cabinet designed for cleaning
dies, tools, piston rings, valves, and
other small parts. Its primary uSe is for

cleaning small metal parts by the use of
soft abrasives, such as ground corn cobs
or ground nut shells. These will thor-

oughly remove all surface impurities

without scoring the metal. It can also

be used with sand or metal abrasives.

Atomic Power. — Monsanto Chemical
Company has announced that it has in-

formed the Atomic Energy Commission
(U.S.) that it is ready to go ahead with
a study of the feasibility of developing
and operating nuclear reactors for the
production of plutonium and with the
ultimate goal of producing electric

power.

Carborundum Coated Abrasives. —
Canadian Carborundum Company Lii
will now service the Canadian mark. •

with a complete line of Carborundum
Branch coated abrasives, it wa.s an-
nounced by Leon A. Patt, general man-
ager of the Company.
Mr. Patt said that the Company's

distributors throughout Canada, many
of whom have handled Carborundum
products for over a quarter of a century,
are being offered the opportunitj- to add
the Company's coated abrasives to their

pref^ent line.s of Carborundum products,
such as grinding wheels, sharpening
stones, and abrasive grains.

Cluster Lights. — New, weatherproof
cluster lights for outdoor protective
lighting, factory j^ard lighting, bound-
aiy fence lighting, and other industrial

area floodlighting applications are pro-
vided with the new Stonco Cluster Box
No. 25 recently announced bj' Stone
Manufacturing Companj', Elizabeth 4.

New Jersey.

Designed to conserve aluminum, the
new unit combines tough aluminum
alloys that are precision die-cast under
tremendous pressure. A removable alum-
inum cover plate, sealed with a heaw
cork gasket, provides quick, easj' access

to inside wiring. Each box has six holes
tapped %-in IPS to take from one to

five standard lampholders for 150-watt,
200-watt or 300-watt outdoor weather-
proof reflector bulbs which are available,

as standard stock, from all major lamp
bulb manufacturers. In recommending
clu.ster lights for plant protective and
anti-sabotage lighting, the manufacturer
points out that burnout of a single

floodlight normally results in total dark-
ness whereas ever\' light in a cluster

would have to bum out before total

darkness would result. Complete details

may be obtained from the manufacturer.

'7/te dated, o/ tke

Atuuiol Qe4te^<il and

a/ie. Matf. 9r iO, if, f951

INSPECTION & TESTING...
— of foundations,

concrete and steel.

— general construction of Buildings,

Bridges and Roads.

{of electrical and
mechanical equipment

during manufacture.

CHAS. WARNOCK & CO. LTD.

S/dney Montreal Toronto Hamilton Winnipeg Vancouver

(74) 162

COVER YOUR TANKS w/t/,

SPUN ROCK WOOL
Lightweight and Flexible

Made from Niasara District shale rock, Spun Rock Wool
is lisht in weisht, with Ions, resilient fibres. Never packs

down—does not corrode metals. Blankets can be made
in any thickness and shape and, being flexible, can be

fitted to any contour. Send for samples and information.

In Bulk, Batts, Blankets, Pipe Covers

SPUN ROCK WOOLS LIMITED
THOROLD, ONTARIO
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Water and Sewerage Systems

for

Yellowknife

by

N. M. Hall, M.E.I.C.

Consulting Engineer and Chairman,

Department of Mechanical Engineering,

University of Manitoba, Winnipeg.

An address to be delivered to the Winnipeg Branch of The Engineering Institute of Canada.

The unusual features of this un-

dertaking are due to its location on

the west shore of Yellowknife Bay,

a broadening of the Yellowknife

River as it flows into Great Slave

Lake from the north. The town is

about 650 air miles north of Ed-
monton, 185 miles south of the

Arctic Circle. It is within the area

where permafrost exists a few in-

ches deep under moss or muskeg 10

feet or more deep, in very sandy

soils. There are many lakes, ponds

and muskegs, with rocky knolls

and ridges rarely more than 175

feet above Great Slave Lake.

Vegetation is sparse and trees have

little value except as firewood,

though there is lumber available

from sawmills on the south shore

of the lake. Total annual precipita-

tion rarely exceeds ten inches.

Temperatures of —50° F. during

the long winter, the prevailing

northerly winds and the sparse

.snowfall introduce unusual pro-

blems into the operation of a water

and sewerage system.

Transportation from Edmonton,

the nearest distributing centre, is

by air, rail and water, and recent-

ly, by the all-weather Mackenzie

Highway from Peace River to the

south .shore of the Lake. Though
some express and emergency ship-

ments go by air, bulk freight is

carried by the combination of rail

and water routes from Edmonton.

Freight rates are naturally high.

The existence of gold in the dis-

trict has been known for many
years. The Con Mine of the Con-

164

solidated Mining and Smelting

Co., Ltd., about two and one-half

miles from the old townsite, pour-

ed its first gold brick in 1938. The
Negus Mine, half a mile beyond,

came into production soon after.

Following the war and with the

increase in communication and

As our settled area creeps steadily north-

^vard, there will be more and more coinmuni-
ties to be supplied with municipal amenities,

first probably water supply and sewerage

systems. Conventional designs and methods
must be modified to suit sub-arctic conditions.

Mr. Hall's paper relates how the application

of common sense problems^ a solution which
two years of operation have shown to be both

successful and efficient.

transportation facilities, there was
more active prospecting and de-

velopment; in 1948 the Giant Yel-

lowknife Mine, about four miles

away, came into production and
others are following.

Hydro-electric power from a

single 4,500-hp. unit on the Yel-

lowknife River about 35 miles dis-

tant from the town is distributed

by the Yellowknife Power Co. Ltd.

and this supply has recently been

supplemented from an 8,350-hp.

unit on the Snare River* about 95

miles away, installed by the Fed-

eral Government. The plants were

synchronized in 1949.

Except for a limited amount of

local firewood, the only fuel avail-

* See The Engineering Journal, Vol.

33, No. 3, March 1950.

able is oil from Norman Wells on

the lower Mackenzie River. Thi-

oil in three grades, light and med-
ium diesel and Bunker C, is

brought up the river by barge to

the tank farm on Joliffe Island, or

direct to the wharves of large con-

sumers who have their own storage

Old Townsite

The old town is located on a

promontory joined to the nortli

shore by an isthmus about one-

quarter mile long. This site cul-

minates in a rocky peak 100 feet

high and is skirted by a one-way
road with shipping facilities along

the water front, and buildings

back from the shore. A bridge con-

nects it with Latham Island,

where there are a few dwelling?

and an Indian settlement. Joliffe

Island with its tank farm is further

offshore. The population was diflB-

cult to estimate because of it-

floating element engaged in sea-

sonal activities. Normally, the

summer peak was about 2.500,

and the town had already extend-

ed well beyond the rocky promon-
tory. It had alread}^ been estab-

lished as an administrative centre

by various Government depart-

ments.

A summer water supply system,

installed in 1939, served a number
of street water points, and there

was a small pumper for fire pro-

tection. The system consisted of

exposed steel piping, a woodstave
storage tank on the summit of the

rock, a gasoline - driven pump
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Fig. 1. Water system.

[rawing from the harbour, and an

ITH chlorinator. It operated from

arly June to freeze-up. A limited

ire service and tank delivery was
aaintained in winter from supply

loles in the lake ice. Sanitary ser-

'ice was by motor truck and refuse

ind garbage were burned. No ap-

)reciable extension or improve-

nent to the existing system was
egarded as practicable.

New Townsite

In 1945 the then Department of

vlines and Resources selected a

lew townsite to provide for an

xpected increase in population,

atisfactory location about a mile

nland was subdivided into lots 50

)y 100 ft. in blocks of 24, with

!0-foot lanes. Rock outcrops, mus-
ceg pockets and reserved sites,

•educed the number of serviceable

ots to about 450. The Depart-
nent arranged with the Depart-

ment of Public Works to investi-

gate the feasibility of a water and
sewer system for the new town.

Following an examination of the

site and the results of a number
of test borings, the writer recom-
mended a conventional gravity
sewer system and a circulating

water system, with provision for

heating as necessary, taking water
from an intake in the Lake about
a mile from the old town and
about 3,000 feet from the south

boundary of the new town. All

pipe lines would be buried and in-

sulated, using moss of excellent

quality available in almost unlim-

ited quantity in the neighbourhood.

Supplying the summer service in

the old town with a safe water in-

stead of that from the question-

able harbour intake was consider-

ed in the proposal. These recom-
mendations were accepted and the

design undertaken early in 1946.

In 1947 a further nominal 175 lots

were added to the original site; of

this area, two low-lying portions,

which would require sewage lifts,

were left for future development.
The accompanying Figures 1 and

2 show the original site as extended.

Second Avenue, later renamed
Franklin Road, is the main thor-

oughfare leading from the old town
to the airport. All other avenues
and streets have lately been re-

named to honour persons associated
with the early history and develop-
ment of the Northwest Territories.

The site slopes gently northward
from Second Avenue towards First

Avenue and Sand (Frame) Lake,
and gently southward towards
Fourth Avenue. There are a few
rock outcrops, and the average ele-

vation is about 100 feet above the
Lake. The northern half is sandy,
with permafrost at various depths
up to 10 feet or more, and the
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southern half is mostly overlaid

witli muskeg, with permafrost orig-

inally occurring at depths as little

as a few inches. In order to avoid

disturbing the permafrost under
streets and to keep these clear for

traflic, it was early decided to

locate the water and sewer lines as

far as possible in the lanes. Over
two hundred test holes were put
down to locate rock and permafrost

levels. Clearing of trees and strip-

ping to rock or permafrost was
commenced early in 1946. A tem-
porary summer water system of

surface piping to street corner out-

lets in the new townsite was fed

from the old town system by a

small motor driven booster pump.
The truck system of garbage and
sewage disposal was extended to

serve the new townsite.

Water System

As shown in Figure 1, the water
system consists of an 8-in. header

along Third Avenue fed from the

l)umphouse by about 3,500 feet of

8-in. pipe. From this header, 6-in.

valved laterals run up and down
the lanes. They are dead-ended.

Paralleling these and in the same
trenches is a return system consist-

ing of a 6-in. header and a 6-in.

intake return line, and valved 4-in.

lines along the laterals. These, too,

are not cross-connected. All piping

is Universal cast iron with cast iron

coupling bolts, laid with a mini-

nnnu cover of 5 ft. 6-in.

A consumer's connection (Fig.

3) consists of a loop from a cor-

poration cock on the 6 in. lateral

into the basement, returning to a

corporation cock in the 4 in. re-

turn. Inside the basement are cut-

off valves, a tee leading to the

meter, and on the return leg, a

flat-faced union containing a cop-

per disc with one or more small

orifices to permit continuous cir-

culation. All external piping is

lialf-inch soft copper, with stand

ard galvanized valves and fittings

in the basement. For large con-

sumers, the pressure leg only of

the loop is larger.

Where there is neither a consum
er connection nor a hydrant at the

dead end of the lateral, an orificed

half-inch copper "jumper" is in

.^tailed in a four-foot manhole to

ensure safe continuous circulation

in the lateral. There are 38 six-inch

hydrants, located at street inter-

sections and at the dead ends of

laterals. They have 6-in. valved
runouts with half-inch copper ori-^

ficed returns to the 4-in. lateral

In general, the runouts are 20 feet

long, with hydrants six feet from
property lines, set in rectangular

concrete manholes, that may be

drained by hand pump. Each hy
drant has two 2%-in. hose and one
41/2-in. pumper outlets. They are

located so that no consumer is

more than 300 feet from a hydrant!

1 ^ . 4 t- .
_ ^ , -
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Fig. 2. Sewer system.
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will be noted that hydrants arc

1 1 from one direction only. This
differs from conventional practice,

but is unavoidable where a positive

flow is essential.

The return flow from the orifice

discs goes to a 500-U.S.-g.p.m.

motor-driven circulation or sec-

ondary pump, in duplicate, which
delivers it to the 8-in. pressure

main. The difference between the

delivery and return, representing

consumption, is made up through

a connection to a 6,000-gallon

woodstave makeup tank in the

pump house. In this connection

there is an automatic chlorine feed

which ensures the treatment of all

makeup. The secondary pump has

a delivery head of 215 feet, which
pi-ovides for pipe friction, 100 feet

of static head, and 85 feet pres-

sure at street level. The pressure

in the return line is throttled down
to the makeup tank pressure by a

hand-operated valve. The makeup
tank is fed by a float-controlled

250-U.S.-g.p.m. motor-driven prim-
ary pump, also in duplicate,

ilrawing from the intake well in

the Lake. This pump has a foot

valve and submerged delivery

without a check valve to ensure

being continually primed.

In the 6-in. return line is a shunt

on the suction side of the second-

ary pumps containing a standard
injector through which steam at

20 lb. gauge can be injected for

heating. A two-pen graphic record-

ing thermometer records the out-

going and return temperatures.

Sufficient steam is injected to en-

sure that the return from the sys-

tem is safely above 32 deg. F.

For fire protection, a 1,200-U.S.-

g.p.m. gasoline driven pump draws
from the intake well and discharges

directly into the outgoing 8-in.

line. At its rated head of 350 feet,

it delivers at normal street pres-

sure to the hydrants. Additional

fire pressure is obtained from the

pumper. A separate semi-automa-
tic chlorinator feeds liquid chlor-

ine to the su'ction to ensure that

none but treated water can ever

enter the system of the fire pump.
In the putap house are two 60-

hp. and one 70-hp. return tubular

boilers, with safety valves set at

30 lb. gauge, and fired by semi-

automatic burners using Bunker C
oil. On a nearby rock ledge at

about 25 feet elevation are four

35,000-U.S.-gallon fuel oil tanks
(Fig. 4) with heating coils sur-

rounding the oil outlets. The con-

necting oil, steam and condensate

£.A.Tff9ALS,ll>t Lfiir^e.

Hi Ij I
V\/f^TER MANHOLE

/ ^" Third Avenue.

WAJef? f^At\IMOLE.
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Fig. 3. Piping details for water system.

lines are in a moss insulated box.

The tanks are replenished directly

from oil barges during the sum-
mer delivery season.

Electric power at 60 cycles and
2,300 volts is taken from the Yel-

lowknife Power Company at a

switching structure at Fourth
Avenue. A three-phase circuit on

wood pole-line leads to a two-
throw switch in the pumphouse,
thence to a bank of three 25 k.v.a.

transformers just outside the build-

ing. From the transformers, 220
volt power re-enters the building

for general use. The pole line also

carries a 2,300-volt circuit for the

sewage units.

To ensure uninterrupted service,

a 125-k.v.a. 2,300-volt diesel-elec-

tric unit is installed in the pump-
house. By means of the two-throw

knife switch, power is immediately
available from this standby unit

in the event of failure of hydro
service.

Manholes

All laterals, both 6-in. outgoing
and 4-in. return, at the Third Av-
enue headers and at other similar

distributing points, are valved and
provided with thermometer wells

for checking temperatures. These
are in four-foot and six-foot cir-

cular manholes as required. The
cylindrical section of each manhole
on a concrete base, was cast in

place using collapsible plywood
forms. Above this section is a pre-

cast frustum of a cone with a 45-

deg. slope reducing to 24-in. diamet-
er, which carries a conventional
cast iron manhole ring and solid
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Fig. 4. Fuel oil tanks at the intake pump house.

cover. Precast concrete rings were

used where required to suit adjust-

ments in lane and street grades. No
reinforcement was used. The sewer

manholes are all four feet diameter

and of the same design. .

Provision was made for support-

ing 24-in. diameter wooden false

floors in\ the necks of the manholes

to carry a moss insulating pad.

This was found to be an unneces-

sary precaution. No ladder rungs

are provided. Access is by a light

wooden ladder carried in the main-

tenance truck. There are approxi-

mately 44 water nianholes and 77

sewer manholes.

Pump House

This is 70 feet by 30 feet, of

wood construction with rock wool

insulation including the ceiling,

and fire resistant sheathing on

both walls and ceiling. It rests on

a waste mine-rock fill extending

outwards from the shore lines

(Fig. 5) . The intake well is 30 feet

further into the lake, connected to

the building by a covered insulat-

ed bridge carrying the suction

pipelines. The well is four feet

square inside and 10 by 10 feet

outside, of hollow wall construc-

tion with walls of laminated 6 by
6-in. lumber. It rests on a mine-

rock extension of the building base

and is surmounted by a fully in-

.sulated and heated superstructure.

Through each corner of the hollow

wall is a wood pile and the hollow

wall is rock filled. Extending fur-

ther into the lake is a 10-in. cor-

rugated steel pipe with bronze fish

screen, well below ice cover which

may be up to four feet thickness.

The bronze screen is approximate-

ly 120 feet from the original shore

line. The solid rock lake bottom
carries 18 feet or more of very

fine silt. The mine rock fill was
sunk by assembling heavy sur-

charges and setting them by light

dynamite charges which dislodged

the silt. The fill was allowed to

rest over the winter of 1947-48 be-

fore completing machine founda-

tions in the following summer. No
settlement has occurred.

The pump house proper is heat-

ed by steam unit heaters and the

intake well and bridge by radia-

tors. All condensate is returned

to the boilers by a motor-driven
pump. Steam injected into the

town water must be replaced by
makeup. The water is quite satis-

factory for both boiler and town
use, except for continuous slight

bacteria count. Chlorination is

continuous.

Sewerage System

This is of the conventional grav-

ity type. It comprises a 10-in.

interceptor along Fourth Avenue,
extended to the disposal plant

about 800 feet beyond the south-

east corner of the townsite. The

minimum cover is 7 ft. 6 in. and

the minimum grade of 0.40 per

cent was exceeded in a few case-

only.

The sewer mains are two feet

below, and six feet horizontally

from the water mains. All pipe v-

corrugated steel, factory-dipped,

with an extra float to smooth the

invert. All service connections to

the mains are 8 x 8 x 6 x 6-ia.

double 45° wyes, located approxi-

mately at the downstream bound-

ary of every serviceable lot. The
6-in inlet branches are inclined

upwards at 20°, with their inverts

tangential to that of the main. In-

cluded with each is a 6-in. 45° ell,

providing a compound bend for

the convenience of the user and

permitting the use of cast iron,

tile or other piping. No house

connections enter the 10-in. inter-

ceptor. At every intersection o!

sewer mains and at all changes of

grade and alignment, is a four-foot

concrete manhole. No provision

was made for handling storm

water; a bj'^-law forbids the con-

nection of eavetrough downspout-

This precaution was taken on a:

count of the amount of dust de-

posited on roof, surfaces by sum-
mer winds.

Sewage Treatment Plant

This consists of a twin-cell

primary sedimentation tank, an ad-

joining effluent sump, pumps in a

dry well, sludge pumps in a similar

dry well, a circular heated diges-

tion tank and an oil fired steam

heating plant, all located at what

is locally referred to as the "Pros-

pector's Pit".

The efl3uent is pumped through

1,200 feet of 6-in. woodstave force

main in a shallow trench, over a

rocky ridge to a second efiiuent

tank with pumps in a dry pit. This

site is alongside Franklin Road and

is locally referred to as the ''Gar-

bage Road" site. From here it is

pumped through 1,800 feet of 6-in.

woodstave pipe over another rocky

ridge and discharged through an

insulated box on a trestle extending

well beyond the shore line into au

isolated shallow pond called

"Niven Lake", with an area of

about 13 acres (Fig. 6). All efl3u-

ent pumps are in duplicate and

with a capacity of 200 U.S. g.p.m.

each, float operated at 220 volts.

3 phase from transformer banks
tapped from the 2,300 volt line

from the water intake plant and
hence protected by the diesel-
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•iectric set. To avoid the possibil-

ty of the freezing of standing
'ffluent between pumpings, there

s at each plant a motor-operated
;pill valve that drains its force-

nain back to the sump when
Dumping ceases. Each sump has

I nominal capacity of 10,000 gal-

ons. Niven Lake normally loses

ts water by evaporation only, but

las an old overflow into Back
Bay, an arm of Yellowknife Bay.
i low timber dam, with 8-in. tide

^ate, was thrown across the over-

flow. The effluent to date has
:"aused very little discharge here.

The incoming warm sewage main-
tains a clear opening through the
ice at all temperatures. Should
there ever be excessive overflow

into Back Bay, it may be justifi-

able to add further treatment at

the outfall.

The twin primary sedimentation
tanks are 10 ft. by 26 ft. 6 in. and
B feet deep from water level, with
3 c r e e n, grit - chamber, effluent-

trough and suspended weir of con-
i^entional design. Motor-operated
endless chain scrapers move the
sludge into the suction pit of the
sludge pumps, whence it is pump-
ed into the 21-foot-diameter by
20-foot deep hopper bottom con-
crete digestion chamber. The
iigestor is heated by hot water in

submerged copper coils. The same
sludge pumps deliver digested
sludge to open driving beds near-
t>y.

At a distance of about 100 feet

from the tanks is the 20 by 40 ft.

boiler room with two 15 hp. boilers

operating at 15 lb. gauge, oil fired

with medium diesel fuel oil. Hot
water is pumped from a heat ex-

changer to the digestor and steam
radiators heat the building. All
piping is in buried insulated boxes.
.1 4-in. line carrying town water in

the same trench as the raw influent

Hipplies clean water for boiler and
wash-down purposes. No attempt
is made to utihze sewage gas. The
treatment plant meets the stand-
ards of the Federal Department
Df Health and Welfare.

Construction

During the 1946 season, the
anes were cleared and a consider-

able amount of stripping was done
by light bulldozer to expose perma-
frost. Orders were placed for all

^ater, sewer and woodstave pipe
md fittings, and boilers, pumps,
iiesel generator, fuel tanks and
Dther large pumphouse equipment,

including the sewage effluent

pumps. Each length of water pipe
and each fitting was shop tested

by hydraulic pressure before ship-

ment and all sewer pipe was crated

in sizes for handling by water
transport.

During the winter of 1946-47,

the contract for the installation

was placed with the Northern Con-
struction Company and J. W.
Stewart, Ltd., of Vancouver, as-

suming a two-season period for

completion. All tools and construc-
tion equipment were purchased or

supplied by the Department of

Public Works, and on the comple-
tion of the work, stored in Yellow-
knife for future work in the Ter-
ritories. Active construction com-
menced late in April, 1947. Pipe
trenches were opened by dragline,

shovel and back-hoe. Due to the

sandy nature of the soil, excava-
tion by trenching machine was im-
practicable. The summers of 1947
and 1948 were both cold and wet
and thawing of the permafrost was
very slow, due, partly, to the

heavy accumulation of ground
water and to the extremely fine

sand encountered.

The problem of dealing with the

accumulated water became so acute

that it was decided to lay a sys-

tem of under drains under more
than half of the townsite. This
consisted of 13,000 feet of 6-in.

corrugated and dipped steel pipe

perforated along the invert and
laid in a bed of moss to filter out

the fine sand. It was laid so as to

form an immediate support for the

sewer lines, and cut off trenches

drained the system at two points

towards the main lake.

Although the ground water
elevation was approximately that

of the adjoining Sand (Frame)
Lake, there was no evidence that

seepage took place through the

bank of the lake. Measurements
showed a steady flow from the

drainage system, except in winter,

when all flow ceased. It is antici-

pated that the flow will gradually
diminish in seasons to come.

With the removal of this ground
water, trenching proceeded stead-

ily. A considerable amount of rock,

mainly as hummocks, undetected
by the test bores, was encountered,

but, fortunately, there were few
buildings to interfere with blast-

ing. No piping was laid in 1947.

The entire season was devoted to

stock piling moss, to drainage, to

preparation of the trenches, and to

intake pump house foundations.

This building was completed suf-

ficiently to serve as a storehouse

for machinery.

Construction work ceased in

October and was not resumed un-
til June, 1948. This season was
again cold and wet, but pipe lay-

ing was largely completed, except

in outlying areas where heavy

Fig. 5. Intake pump house for the water system on Great Slave Lake. The old
townsite is in the far background.
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rock work was required. Sections

of water main were tested with

compressed air before backfilling;

and all mains were covered on the

sides and top with enough moss so

that there remained a thickness of

about 10 in. after backfilling.

The arrival of cold weather pre-

vented the erection of the sewage
disposal plant, but the effluent

pumps and sufficient sewerage sys-

tem were completed to be put into

operation. This gave service to the

hotel, the hospital, the school and
to centrally located buildings, a

total of about 40 connections. Raw
sewage was pumped into Niven
Lake.

Preliminary operation was com-
menced late in November, with re-

gular operation late in December,
1948. As a precautionary measure,

outgoing water was held at 70 deg.

F. for a month, and then gradually

reduced to 40 deg. or 45 deg. F,

depending on outdoor temperature

and as required to ensure a return

temperature safely above freezing.

A few breaks occurred in water

lines, due mainly to difficult ground
and back filling during severe

weather. The operation of consum-
ers' loops was entirely satisfactory.

The sewage disposal plant and the

remainder of the street system
were completed in 1949 and their

operation continued under the De-
partment of Public Works until

April 1, 1950, when the systems
were formally handed over to the

Department of Resources and De-
velopment.

Except for a few line leaks, the

water system has been in normal
and satisfactory operation over a

period which includes two severe

winters. The line failures were
mainly in locations where the ini-

tial installation could be done only

in freezing weather with frozen

backfill. This demonstrates that a

system can be designed to operate

under sub-arctic temperatures and
the restrictions and limitations of

such a geographical location. This
includes laying water and sewer
mains and house connections at

moderate depths that may be

either above or below the boun-
dary between seasonal and perma-
frost. Available records show that,

within reasonable depths, the tem-
peratures in permafrost are only a

few degrees below 32 deg. F, with

small annual fluctuations.

Because of the time lag between
atmospheric and ground tempera-
tures at pipe depths, water return-

ed to the plant at higher than lake

temperatures well into the winter

and the period of water heating

was from late December until

June. The cost of fuel consumption
has been lower than estimated,

due, no doubt, to the effectiveness

of the moss insulation and to the

small number of consumers so far

connected.

The sewerage system has operat-

ed without incident in spite of the

small number of connections.

All water services are metered,

and all the connections are en-

tirely at the expense of the con-

sumer, but to a standard set out by I

the Department. i

The ultimate addition of a water
j|

tower was kept in mind, but it was -

decided to defer it until the sys-

tem had been in operation for a

time. A water tower would be a

hazard to a circulating system in

severe weather, but by restricting

it to summer use, the system
could be operated as a conventional

j

system with a saving in labour and

power that probably would carr

the fixed charges added by the

tower.

Personnel

This project was sponsored bj

and carried through to completioni

under the general approval of thcj

Federal Department of Mines and]

Resources, now the Department of

Resources and Development.

Initially, it was imder the im-J
mediate supervision of Mr. P. E.

Doncaster, m.e.i.c, district engi-i

neer of the Wiimipeg oflBce of thel

Department of Public Works. 1

Later it was transferred to the]

newly organized Edmonton office,
|

Mr. W. J. Johnston, m.e.i.c, dis-'

trict engineer. The resident engi-]

neer was Mr J. E. Kellett, m.e.i.c,

assisted by Mr. E. Lundman.j
jr.E.i.c, who has remained as oper-

ating manager following the trans-^

fer to the Department of Resources

and Development in 1950. The
contractor's superintendent w a s^

Mr. John McNeil of Vancouver.
The writer was consulting engi-1

neer. v/j
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P'ig. 6. Sewage system efBiient outfall into Niven Lake.
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Engineers

in

Civil Defence

by

W. J. Scott, K.C.

Ontario Fire Marshal.

An address deliTered before the Toronto Branch of The Engineering Institute of Canada, on February 1, 1951.

In this address I have been re-

quested to discuss with you how
engineers can fit into the civil de-

fence picture. The necessity for

civil defence is the ugly fact that

faces Canadians today. W h e ii

World War II ended, none of us

then anticipated that in less than
six years we would be girding our-

selves for defence against the stu-

pendous horrors of the atomic
bomb. The film you have just seen,

"The Tale of Two Cities", which
was produced by the United States

Army and recently declassified for

public showing, gives you a much
better idea of atomic warfare than
any words can describe. My pro-

blem is to indicate to you some
thoughts as to what you and I

can do to safeguard our own lives

and those of our families and fel-

low citizens, and to preserve our
democratic way of life.

Civil defence is national life in-

surance in these perilous times.

We, in our efforts and expenditures

for civil defence, are just paying
the premium on this life insurance.

Our hopes are that civil defence

will not be needed against war in

our times. Here we are in the same
position as the young husband who
hopes that an early death will not
cut him off from the support of

his family. Just as, if he is a pru-

dent man, he carries life insurance

to provide against a possible dis-

aster, so we in these days have to

participate in civil defence. Or to

take an example from the fire in-

surance field, it is probable that
every man in this audience carries

fire insurance on his home or pro-

perty, even though the statistics

for the Province show that only

about one building in 25,000 suffers

loss by fire in any year. In these

days of communist aggression it

would be a rare individual who
would say that the possibility of

In view of the wide interest in tlie 3ul)jeot of

civil defence today, the Journal considers this

paper important and timely. Engineers in all parts

of Canada have an important part to play in

civil defence. The references to other publications

on the subject will be of help to those seeking wider

information.

war is not one out of 25,000. If we
take the Canadian Prime Minis-

ter's figure as to the possibility of

war being not more than one

chance in 50, then civil defence to-

day is 50 times as necessary as fire

insurance.

Atom Bomb Obliterates Area

Five Square Miles

Those members of this audience

who saw France in World War I,

will vividly remember how a single

shell would demolish a house or

possibly even several houses.

World War II brought its greater

destructions through incendiary

bombs and through its block-bus-

ters and then the V-1 and the

V-2's. The characteristics of the

V-2 are particularly appropriate

for our study as to our possible

future in atomic warfare. This
missile travelled faster than sound,

so that the public had no knowl-

edge of its approach. The common
expression was "If you hear a V-2,

you are safe".

Similarly with an atomic bomb,
if anyone takes evasive measures,

or in other words "ducks" immed-
iately, there is a good chance of

survival even if he is out in the

open when he sees and hears an

atomic explosion. If he has advance
warning of a few minutes to seek

shelter, his chances are propor-

tionately better. The V-2 demolish-

ed almost a whole city block. The
single "nominal atomic bomb", as

it is called in the U.S. textbook,

virtually obliterates an area of five

square miles and causes damage
and secondary fires some two miles

from ground zero for a total area

of important damage of twelve to

fifteen square miles.

This tremendous destruction

from an atomic explosion is due to

the great release of energy from
the fission of uranium-235 or plu-

tonium. On page 13 of the U.S.

textbook "The Effects of Atomic
Weapons" the energy equivalent
of fission of one kilogram of U-235
is given as 2X10" calories, 2.3X10'
kilowatt hours, or 8.4X10-" ergs.

As engineers you will know that
this energy release comes from the

conversion of matter into energy
when the mass equivalents of the
resulting fission products are some-
what less than the mass equival-

ents of the original U-235. This is

the energy from fission which is

still in itself very much less than
the energy that would be released
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Fig. 1. Thicknesses of concrete required as function of distance from explosion
to reduce initial gamma radiation to various amounts.

if the whole kilogram were ^on-
verted into energy. That would-be
more than 1,000 times greater, for

using the famous Einstein formula

of E=mc^ the release energy from
the total destruction of one kilo-

gram would be

:

E— mc^
(in ergs) = (mass in grams) X (speed

of light in centimeters

per second)^
= (1000) X (3X101 0)2

= 9X102 3 ergs.

Where Ensineers Can Help

In the past history of the world,

whenever science has discovered a

new weapon to use against man-
kind, defensive measures have al-

ways been developed. The Can-
adian textbook "Organization for

Civil Defence" devotes Part V to

"Methods of Civil Defence". Next
I want to discuss with you briefly

some of the lines of endeavour
where it appears engineers can best

give their most effective help to the

people of Canada. In these com-
ments I am not announcing policies

for the Ontario Government, but

speaking solely as an individual.

Here I am drawing on my personal

experience as a member of the On-
tario Civilian Defence Committee
during World War II, and of the

new Ontario Civil Defence Com-
mittee. I speak from the back-

ground of the intensive study I

have made of civil defence activi-

ties in both the United Kingdom
and the United States during

World War II and since.

In this Canadian Government
publication the sub-headings and a

few brief comments on them are:

Worning

This section provides for civil

defence warning control centres in

target areas. A recent press an-

nouncement from Ottawa gives the

development of a new siren which

can be heard over a radius of two

miles. Engineers are certainly go-

ing to be needed where the differ-

ing power supplies available, even

in individual locations in a single

city, will provide the first com-
plexity. I well remember the

troubles we had in fitting the sirens

delivered to single and three phase
motors and 110 and 220 volt cir^H
cuits. All phases of the warning™
system will require engineering

skills for their maintenance and
operation. Similar problems arise

with general communications,
which in the immediate area of an
atomic explosion will probably be
exclusively by radio. While civil

defence services will have their

own short wave radio systems, un-

doubtedly public broadcasting sta-

tions will be used for messages to

the general populace. Indeed each

householder is advised to have a

battery-operated radio in his home,
so that he and his family can con-

tinue to receive directions even

though there be a general power
failure.

Dispersion

This is largely a field for town
planners and those who choose the

locations for individual industries,

which are followed inevitably by
the communities of their workmen
and those who provide service for

them. Dispersion is the best count-

er-method against atomic attack,

for an atom bomb is an expensive

device in man hours and needs a

substantial target to justify its ex-

penditure, although the size of the

target decreases as the Russian?'

stockpile of atom bombs growv
This is very much a long-term pro-

position, for obviously it is im-

possible to completeh^ disperse ou-

populations today without a com-

plete disruption of production. But

each factor}^ which is built in some
small town or on the outskirts of

a metropolitan centre, instead of in

the midst of a city, is another aid

towards dispersion.

Construction

The paragraph in the Canadiar.

manual says so much in a few line?

that it is worth quoting in full:

"The inclusion in building code?

and building practices of shock re-

sisting features, fire prevention re-

quirements and basements suitable

for shelters, would greatly increa?e

our defences at relatively little ad-

ditional cost and reduce fire risk in

peacetime."

]\Iuch research work is being

done in this regard, and shortly

formal recommendations will be

issued from Ottawa. In the mean-
time we do have considerable in-

formation from the United State-

I particularly draw your attentiev

to the fifteen pages starting ;r
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.age 372 of "The Effects of Atomic
Weapons". Here the very reason-

,ble prmciple is laid down, "It

eems that a distance of about half

, mile from ground zero (the point

lirectly under the bomb burst)

^fould be a reasonable compromise
or the planning of general protec-

ive measures". No one can fore-

iast just where an atom bomb will

;o off, and it is just not economi-
cally feasible to try to build pro-

ective structures that will with-

;tand a direct hit. There are fac-

tors entering into the Japanese ex-

)erience which form the basis for

.his advice. The table on page 376
ihows that the percentage mortal-

ty did not drop to 90 per cent un-

,il 2,000 feet from ground zero,

vith the downward curve becoming
iharp only after 3,000 feet where
he percentage mortality is 80 per

;ent.

The major reason for this loss of

ife and the property destruction is

he violence of the shock wave. The
nost destructive point from which
m atomic bomb can be used is an
lir burst about 2,000 feet above
;he ground. The major destruction

s within a radius of about 2,000

"eet from ground zero, and there-

ifter decreases with the cube of the

iistance. To non-technical people
;his use of the figure 2,000 feet

:rom ground zero seems as if the

scientists were being too definite

ibout atomic explosions. But if

>^ou read the thirty-five pages de-
i'oted to the mach effects, starting

m page 57 of "The Effects of Ato-
mic Weapons", it will be seen that

it is a simple matter of physics.

The bouncing of shock waves from
Lhe earth and their reflection by
the descending waves following,

taking into account the intensity of

these waves and their possible

angle of incidence, gives the great-

est mach effect at about 2,000
feet. There the combined intensi-

ties are about eight times as great

as a single shock wave. Beyond
that distance the angle of incidence

is too great, and the intensity of

the explosion decreases with the
cube of the distance.

Another factor in determining
this half mile is that in any atomic
explosion there is a great release

of neutrons which have a maxi-
mum range in air of about 2,100
feet. If the explosion is a low air

burst so the ball of fire touches the
ground, an hour after the explosion

the radioactivity at ground zero is

still 8,000 roentgens. The signifi-

cance of this is that the laboratory

DISTANCE (ff.)

Fig. 2. Total pressure-time-distance diagram for shock wave in infinite

homogeneous atmosphere.

tolerance for exposures is 0.3 roent-

gens per week and the text "The
Effects of Atomic Weapons" at

page 236 gives a dose of 400 roent-

gens received over the whole body
in the course of a few minutes as

the median lethal dose which would
be fatal to about 50 per cent of

human beings.

All radioactivity from an atomic

burst decreases with the square of

the distance, so that at just over

6,000 feet from ground zero there

is no prompt gamma radiation of

any kind, even for a person in the

open without any protection. Those
of this audience who are construc-

tion engineers will be interested in

the graph* showing the thicknesses

of concrete required as a function

of distance from an atomic explo-

sion, to reduce the initial gamma
radiation to various amounts. This

is on page 237 of the "The Effects".

For example at 2,000 feet it re-

quires 22 inches of concrete to re-

duce gamma radiation to an inten-

* Reproduced as Fig. 1 of this paper
on page 172.

sity of 400 roentgens, which is the

50 L.D. dosage, while 12 inches of

concrete will do the same at 3,000

feet. The usual measure for civil

protection is 100 roentgens to

which radiation is reduced at 3,000

feet by 22 inches of concrete and
at 5,000 feet by just two inches of

concrete. The Jap experience was
that only 15 per cent of the per-

sonal injuries were attributed to

nuclear radiation.

The Japanese experience in the

heat wave that accompanies an
atomic explosion was that this was
responsible for a high proportion

of the physical damage, with total

fire destruction being about 80 per

cent of the building damage. It is

hard to differentiate between the

fires which were caused by thermal
radiation and those which were
secondary fires, arising from ordin-

ary causes of buildings damaged
by the blast. Burns, from these

same two causes, accounted for

about a third of the Jap casualties.

The thermal radiation is caused by
the high temperature of the atomic
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explosion and the resulting "ball

of fire", which reaches about 900
feet in diameter. The intensity of

the thermal radiation is given at

page 180 of "The Effects" as

6.7X10^- calories. At page 201

there is a table showing that this

will give moderate burns on the

unprotected human skin at a dis-

tance of 10,000 feet from an atomic
explosion, will char white paper at

12,000 feet and char maple at 7,000

feet. It is possibly of some techni-

cal interest that while close up
there is some ultra violet radiation,

the most damaging effects at a dis-

tance are from radiation in the in-

frared range.

Fortunately the thermal radia-

tion travels in straight lines, so

that only direct exposure leads to

harmful consequences. Shelter be-

hind almost any object is effective

except quite close to ground zero,

and the ordinary building con-

struction principles for better fire

safety apply completely.

Tlie U.S. textbook "The Effects

of Atomic Weapons" states that

for blast, thermal radiation and
gamma radiation there is time for

the individual to take evasive meas-
ures which can reduce the casual-

ties by 50 per cent. On p. 125 it

is pointed out the duration of the

blast is in the order of one second

and at p. 29 that its shock wave
travels 12,000 ft. in 10 seconds.

On p. 207 it is stated that only

one-third of the thermal radiation

is received in the first second after

the explosion. Even for gamma
radiation, the semi-log graph on p.

238 shows 18 per cent of the total

dosage in the first one-tenth of a

second, just under 50 per cent in

the first second, and about 80 per

cent in the first two minutes.

These "ducking" times form the

basis for the detailed advice to

the public given in the U.S. pam-
phlet "Survival under Atomic
Attack".

Blackout Precaufions

The Canadian policy on black-

out precautions is not decided as

yet, and any instructions will

come from the Department of

National Defence. However, in

view of the physical limitations

against frequent air attacks on

Canada, it would seem ridiculous

to in.stitute any system of black-

outs such as were generally observ-

ed in the United Kingdom during

World War II. It is also a ques-

tion as to how effective any black-

out is against the use of radar.

There might have to be some type
of black-out however in coastal

cities, to avoid becoming too plain

targets for guided missiles from
submarines.

Shelters

The Canadian policy on shelters

as given in the manual is: "The
construction of heavy surface or

special underground shelters would
not be justified at present. In-

cidental shelters can be made at

little cost in money or materials

in many types of structures, par-

ticularly in basements. . . . En-
forcement of suitable building

codes incorporating shock and fire

resisting features, and other safety

requirements above and below
ground would help provide protec-

tion from A-bomb effects."

In the U.S. textbook "The
Effects of Atomic Weapons" there

are fifteen pages starting at page
372 that give principles of proper

construction in much more detail

than is possible here. For exam-
ple, the recommendation for multi-

storey, reinforced-concrete or steel-

frame buildings suggests the de-

sign should allow for a horizontal

wind component of 90 pounds per

square foot, with a vertical com-
ponent of 70 pounds per square
foot, to provide against structural

collapse at a distance of half a

mile from an atomic burst. For
underground structures, the design

for earthquake resistance is sug-

gested.

There are just two points in

building construction that should

be mentioned further. One is that

all load-bearing brick or concrete

block walls have poor resistance

to an atomic blast. Not only do

they collapse, but the bricks and
blocks become highly-dangerous

missiles. Further, if we are to live

in an age of possible atomic war-
fare, our engineers and architects

will have to reverse the present

trend towards the extensive use

of glass. The Jap experience was
that the casualties to personnel in

reinforced concrete buildings were
higher than in buildings of ordin-

ary construction, due to injuries

from glass splinters. This hazard

from glass splinters from an atomic

explosion is exceedingly severe,

and extends over a much greater

area than the danger zone for

structural damage, heat radiation

or gamma radiation.

For those who want to design

structures to resist an atomic blast,

there is a most instructive three-

dimensional graph* on page 51
of "The Effects of Atomic Wea-
pons". From this pressure-time-

distance diagram of the shock
wave, it will be seen that there is

a peak over-pressure of about ten

pounds per square inch at 2,000

feet which has a duration of 0.5

seconds. A lawyer like myself^

should probably hesitate to trai

late this to engineers. But fo

those who might be thinking
the family garage as a shelter, il

may be mentioned that my slid^

rule shows this means on a garage^

wall 8 feet high and 15 feet long

a total pressure of 86.4 tons for

duration of half a second.

Restoration of Public Utilities

The British and Japanese ex-^

perience with bombings are no^
comparable to Canadian condi-

tions, since our public utilities^

services are usually buried mucl
deeper in the ground in order to

below the frost line. Neverthele

these pu'bhc utilities would preH

sent major problems after

atomic attack. The expectation is

that except for an area close to]

ground zero, the mains for water,]

gas, sewers and any underground^
electric lines would not be dam-
aged, although above-ground con-

nections might be fractured. The
very obvious pre-planning is for

grid systems with frequent cut-

offs. The making of complete and
accurate maps of all public util-

ities is an obvious necessity, and
it should he remembered that these

should not be stored in the city

halls which are usually in the

centre of the target, but copies

should be at various points in the

perimeter of target areas.

What should the industrialists,

business man and private house-

holder do with respect to his pub-
lic utilities in the event of a few-

minutes advance warning of an

atomic attack? This is a debat-

able problem, on which the author-

ities so far have failed to agree.

Just a week ago today I sat in on

a civil defence meeting in Xew
York City where many eminent

engineers failed to reach unanim-
ity in a three-hour discussion on

such a question as to whether or

not the householder should trj'^ to

shut off his water, gas and elec-

tricity. The consensus of the U.S.

experts seems to be that for both

electricity and gas, only the ap-

pliances should be shut off. It was

* Reproduced as Fig. 2 of this paper
on page 173.
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elt that the hazards of pilot lights

i^hen the service is being turned on
igain would be greater than the

langer of leaving the main valve
pen on gas mains.

For electricity it is deemed high-

y desirable to pull the switch on
)il furnaces, but to leave the main
witch for lighting services on for

ighting, and also for the use of

adios for directions from the civil

lefence authorities. For water
nains it is felt these should be left

mtouched to provide an imme-
liate water supply for firefighting,

IS well as to maintain sprinkler

systems in operation. For those

rt'ho might worry about sprinkler

leakages, it is believed that at dis-

:ances of about 3,000 feet or more
1 sprinkler-head would not open
jnder even direct thermal radia-

;ion, although this is something on
tvhich there may be further infor-

nation available shortly.

~iv(7 Defence Engineering Section

On page 32 of the Canadian
nanual, further opportunities for

engineers are given in the organ-
sation of Civil Defence Engineer-
ing Section to handle decontam-
.nation, salvage, building repair

and pioneer groups to supply
labour for general use in clearing

iebris, etc. These are all special-

ized trades in normal peacetime
fields, where their very names de-

note the purposes.

What Ontario is Doing

All the above advice is not to

De deemed as entirely comprehen-
sive, but just designed to give to

yon members of the Engineering

Institute of Canada some lines of

hought to develop and expand.

But all this advice raises questions

as to what the Ontario Govern-
ment may be doing about civil

iefence. Therefore I shall refer

briefly to the progress we have
made in this Province.

Our direct interest in civil de-

fence for the present emergency
goes away back to 1948. It was
in that year that, as an unofficial

Canadian observer, I sat in on
the Washington meetings which
drafted the famous U.S. publica-

tion known as the "Hopley Re-
port". This textbook established

basic principles for a very elabor-

ate civil defence organization.

That publication has now been
replaced by the recent one referred

to earlier, "United States Civil

Defence" which contains the fol-

lowing chapters of real interest to

engineers; 9. Air Raid Warning
Service; 10. Shelter Protection; 18.

Engineering Service; 19. Rescue
Service; 20. Communications; 21.

Transportation; 22. Plant Protec-
tion; and 23. Supply Service.

Later, since a Canadian Civil

Defence Co-ordinator has been
appointed at Ottawa, we in this

Province have worked in very

close co-operation with him and
his staff. To obtain the most
authoritative information possible

on the new hazards of atomic war-
fare, the Ontario Government,
through co-operation from Ottawa,
sent me to take the U.S. Army's
course in radiological defence,

which I completed last May. Dr.
R. G. Struthers of the Ontario
Department of Health has also

just returned from taking the

medical radiological course at

Washington, D.C.

Since last September, the Can-
adian Army have been running a

series of three-week courses in

atomic - bacteriological - chemical
warfare at Camp Borden, where
Ontario has filled every vacancy
offered to us. For instance, the

seventh member from my own
staff goes up to the ABCW course
opening next week. The first Civil

Defence Forum to discuss national

planning for training and opera-
tions opened at Hull, Quebec, on
Monday of this week, and there

are seven representatives from
Ontario at this, including one from
the Fire Marshal's Office. We will

have another large delegation at

the second national forum opening
February 15.

Last year the Ontario Civil De-
fence Committee was formally
organized, with Col. the Honour-
able G. Arthur Welsh, Provincial

Secretary, as its Chairman. It is

impossible to establish a full-scale

civil defence system until the basic

problem is settled of finances as

between the federal-provincial-

municipal governments. Neverthe-
less much progress has been made.
The pattern for organization in

this Province is that there are five

semi-autonomous divisions of po-

lice, fire, health, welfare and civil

defence divisions, all closely co-

ordinated and working together.

The health and welfare organ-
izations are already established on

a county basis, and it is decided

as a matter of provincial policy

that fire departments for target

areas should also be co-ordinated

on a county basis. It is probable

that the police will follow the same
pattern. With the example of Tor-

onto and York County in the

action they took last week to

establish a county basis, it may
well be that the general civil de-

fence activities throughout the

Province will be co-ordinated on

the county level like the four

other services just mentioned.

Organizins Well Underway

Ottawa has designated certain

areas in this Province as potential

targets, where detailed surveys

have been made or are underway
as to existing hazards and protec-

tive facilities. In all instances,

the municipalities concerned have
been notified as to Ottawa's direc-

tions, but for obvious reasons

these names cannot be made pub-
lic. However, in all of them initial

steps for organization have been
taken. Dealing with my own
sphere of the fire services, I can
say that the organization which
has been initiated is for the fire

chief for the largest city in each
county to be responsible for co-

ordination and standardized train-

ing of all fire departments in his

county.

These fire chiefs are now work-
ing on mutual aid running-cards
which would provide immediate
help to any target centre from all

fire departments in an area of 50
to 100 miles away. All these fire

departments are listed in detail in

our own F.M.O. publication men-
tioned earlier, where in the latter

pages these are all tabulated by
counties throughout the Province.
In the 43 aeroplanes owned by
the Ontario Department of Lands
and Forests we have a highly-

mobile fire department, with small
fire pumps in the hundreds and
fire hose by the ;nillions of feet,

available for immediate dispatch
to any point in central Canada or

for mutual aid to the United
States. For obvious reasons I can-
not give details, but I can assure
you that you would be surprised

at the extent to which existing

resources have been organized.

Similarly on the provincial level

for other services, the Province
through its short-wave radio net-
works of the Department of Lands
and Forests and the Ontario Pro-
vincial Police carii now blanket the
entire Province, for the purpose of

getting aid for any stricken area
or calling for aid from any district
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able to help. Before starting any re-

cruiting or training programme, it

is obvious that instructors on both

the provincial and local level must
be provided first. This is one of

the reasons mentioned for the at-

tendance of people at the various

Canadian and U.S. courses. In

order to supplement this training

of instructors, we have had very

extensive distribution of educa-

tional literature. For instance, all

the publications mentioned in the

Bibliography have been sent to

municipal fire departments through-

out Ontario and to other munici-

pal authorities and officials. There
have been quite a number of others

sent out too, including all available

British manuals.

Further, Col. Welsh has specially

authorized me to make two an-

nouncements which will be of spe-

cial interest to this gathering. The
first is that the importance of the

engineering profession is recognized

in the fact that he has arranged to

include an official representative

from the professional engineers of

Ontario, among the Ontario delega-

tion to the current national civil

defence forums at Ottawa. Second-

ly, the first general distribution of

educational literature is in the

hands of the printers from whom
deliveries will start in a few days
of 280,000 copies of the U.S. pam-

phlet "Survival Under Atomic
Attack", which will be distributed

first throughout the high schools

of this Province.

Incendiary Bombs Less Likely

In all these discussions you may
have noted that my references

have all been to "atomic attack".

Under present world conditions,

our only possible enemy is Russia
and her satellites. Fortunately for

us in Canada, these are all far re-

moved from the settled portions

of our country and particularly

from the Province of Ontario. Un-
less or until the unlikely event

happens of Russia capturing land

bases on this continent or in New-
foundland, it is a physical impos-
sibility to have saturation raids

against us like the raids in Europe
during World War II, and which
Great Britain would undoubtedly
suffer in any future war.

As to the type of attack we
would most likely receive here,

just look at the fact that it would
take 2,000 Russian bombers with

10,000 aircrew reaching Toronto
to drop high explosive and incen-

diary bombs, to give an equal

effect to one "nominal atomic
bomb." Consideration of the en-

gineering tests of "efforts and re-

sults" readily show the type of

attack for which we need to pre-

pare. In any event, preparations

against atomic attack would auto-

matically take care of any lesser

attacks by high explosives and in-

cendiaries. But I need hardly re-

assure you, in conclusion, that all

of us hope none of our civil de-

fence eft'orts will ever be called

upon for actual experience in war
during our lifetimes. We are sim-

ply paying our life insurance

premiums in this troubled world.
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Maj.-Gen. G. B. Howard, Industrial Preparedness Associa-

lion, Montreal.

• The First Five Years of Prufessional Development

A. C. Montieth, J. C. McKeon, Westinghouse Electric

Corp., Pittsburgh; H. K. Breckenridge, West Penn Power
Co., Pittsburgh; K. B. McEachron, Jr., General Electric

Co., Schenectady.

• Quebec Titanium Developments

M. J. O'Shaughnessy, Quebec Iron & Titanium Co., Havre
St. Pierre, Que.

• British Electric Power Transmission

C. W. Marshall, British Electricity Authority, London, Eng.

• Electro-thermal Aircraft De-icing

J. L. Orr, National Research Council, Ottawa.

• Field Welded Digesters for Columbia Cellulose Corp.

P. E. Savage, Dominion Bridge Co., Montreal.

• Air Sanitation

E. A. Allcut, University of Toronto.

• The St. Lawrence Waterway

J. G. G. Kerry, Port Hope, Ont.

• Instrumentation for Chemical Processes

J. A. Rice, Fischer & Porter, Toronto; J. ^ . Quinn, Canadian
Industries Ltd., Montreal.

• Ontario Hydro Steam Plants

R. L. Hearn, H.E.P.C, Toronto.

• Oil and Gas Development in Alberta

J. R. Donald, J. T. Donald & Co., Montreal.

PLA^ NOW TO ATTEND
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Airborne Magnetometer

by

T. O'MaUey
President

Canadian Aero Service Corporation, Ottawa.

An addresB preeeuted to the Ottawa Branch of The Engineering Institute of Canada.

Magnetic measurements have
been used in prospecting since the

17th century. Ground magneto-
meters are still used extensively to

measure variations in the field of

the earth, in search of oil and min-
erals, but the newest and most
economical geophysical prospect-

ing tool is the airborne magneto-
meter. This instrument brings a

significant improvement to the

quality of magnetic measurements,
because it provides high sensitiv-

itj" and stability, continuity of

record, and escape from serious

error due to daily magnetic varia-

tion. It avoids measuring near-

surface accidentals which often

obscure ground measurements,
and finally the instrumentation
and survey technique produce
highly dependable records. The
sum of these improvements is a

new and economical exploratory

tool for oil and minerals, particu-

larly useful in large areas in those

of difficult access. In the past four

years the total miles of traverse

covered with the airborne mag-
netometer alone exceed the tra-

verses covered by all other metJi-

ods of geophysical prospecting
combined.

The high-sensitivity airborne

magnetometer has an interesting

history. It w'as developed and
first flown by the Gulf Research &
Development Co. in February,
1941. Then, since the instrument
had possibilities as a submarine
detector, it was further developed
and modified for this use, during
the recent war, then development
reverted to its use as a geophysi-
cal prospecting tool. Its commer-
cial history began in January,

1947, when the first commercial
airborne magnetometer survey
ever made in search of minerals

was made in Canada.

Modern magnetometer aircraft

are equipped with the continuous-

ly recording Gulf magnetometer,
with the detector either towed
below the aircraft on a cable or

mounted in the tail of the aircraft,

depending on the design of the

plane and the accuracy of mea-
surement required. The next piece

of equipment is a stabilized con-

tinuous strip camera, the Sonne
camera, to take continuous pic-

tures 35 nmi. wide, and incorpor-

ating a stabilized mirror to mini-

mize side tilt and thus reduce

movement, increasing photograph
quality and position orientation.

The third instrument used is a re-

cording radio altimeter to give a

continuous picture of ground
clearance. Since the magnetic sig-

nals weaken as the airborne mag-
netometer is moved from the mag-
netic source, this altitude recorded

is important. An optional piece of

equipment is Shoran, used for

flight guidance, depending on the

circumstances of the survey.

Now that the instrumentation

has been explained, an. outline of

the survey routine will show the

importance of the mapping phase
of airborne magnetometer surveys.

If suitable aerial maps exist

they may be used, otherwise new
ones must be made at 1 mile to the

inch, with the photographic flight-

lines running parallel to the mag-
netometer traverses. These tra-

verses are now plotted on the

aerial photographs as parallel

lines a quarter-mile apart, or per-

haps less, since this is a mineral
survey. The pilot then flies along
each of these quarter mile separ-

ated lines at an altitude of about
500 feet. Seven or eight days of

this tedious flying makes a pilot

wish he were on a "milk run" for

T.C.A.

During the flight the magneto-
meter records variations in the

earth's field as a profile on a ten-

inch tape. The magnetometer op-
erator also monitors the radar
altimeter. At the same time the
camera photographs the path the
aircraft is flying. These three rec-

ords— the magnetometer profile,

tlie altimeter record and the pho-
tographic record^—are marked and
numbered simultaneously, so that
all three are co-ordinated in time.

To control the effects of daily
magnetic variation, which in

Southern Canada is severe and
can invalidate a survey, the fol-

lowing procedure is used. A series

of overlapping closed loops, each
taking less than 20 minutes, is

flown around 30 by 50 mile sec-

tions of the area. In addition, tie

lines are flown every six miles
across the traverse lines. The tra-

verse lines are anchored to these
control loops and tie lines with
the result that no magnetic read-
ing is more than a minute and a
half from a control point. This
control pattern is used in oil sur-

veys; mineral surveys require less

control because the gradient is

usually steep. One more precau-
tion is observed: a magnetometer
identical with the airborne unit
operates on the ground to observe
variations in the magnetic field

directly. This information is
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Fig. 1. The flight survey personnel check over the flight strip before take-off.
The pilot follows the flight lines indicated on the strip of aerial photos. The
survey plane is seen at the left.

radioed to the survey plane per-

iodically. If the variations are not
linear within a period of a few
minutes the flight is stopped.

When the flight is completed,

some five hours and 500 miles of

recorded traverse later, the film is

developed. The co-ordinating

marks— "fiducials"— are spotted

from the Sonne film back to the

flight strip used by the pilot. Then
these points are transferred from
the flight strip to the base map
used to compile the data for the

survey. Following this, the mag-
netic profile is read in units called

"gammas". These readings are

plotted on the base map between
the fiducials, which also appear on

the magnetometer profile. This
plotting procedure is repeated for

each profile. Then the base map is

contoured by drawing smooth lines

between corresponding values. The
result is a map, which reflects

accurately all the subtle changes

in gradient which are important to

proper interpretation.

What information does this map
provide to aid mineral prospect-

ing? What are the general geologic

problems to which the airborne

Fig. 2. The magnetometer with aircraft and crew.

magnetometer may be economical
ly applied? Here are some; more
may appear as the full use of its

qualities begins to be made.

Survey target masnetic

The fields of survey in whic
the magnetometer has been us

so far are primarily those wher
the ore being sought is itself magi
netic. Two obvious examples art

magnetite and ilmenite. Successfi

surveys for both of these mineral
have been made with the airbor

magnetometer. Aside from area

still under investigation, commer^^
cial magnetite bodies have beei

found by the airborne magnetc
meter in Ontario. The world'd

largest known ilmenite bodies wer
delineated in Quebec with the air-^

borne magnetometer.

Target non-masnetic, but in intimate

association with magnetic material

Some mineralization processes

produce or segregate magnetite
along with the mineral being

sought. jNIany placer deposits seg-

regate magnetite with the econo-

mic minerals being sought. Hence,
rutile, uranium, gold, and tin offer

possible exploration targets in the

placer category, and surveys for

asbestos are possible because of

the magnetite associated with the

asbestos mineralization.

Target non-magnetic, but magnetic

horizon associated

Some of the earliest surveys

with the airborne magnetometer
were made in northern Michigan,

where the host rock is highly mag-
netic, but the mineralized areas

are oxidized to hematite and hence

are non-magnetic. At first glance

it would appear that the hea\'y

magnetic signals of the host rock

and the small magnetic indications

of the ore would make the mag-
netometer useless as an explora-"

tory tool. However, convolutions

of the beds are extremely well in-

dicated on magnetic maps and can

be traced bj' reference to related

magnetic horizons, even though

overlain by hundreds of feet of

glacial drift.

Structural geologic indications

The ability to make maps of

great precision opens up the possi-

bility of using the airborne mag-
netometer in general structural

l^roblems which have heretofore

not been explored by magnetic

methods. It is obvious that a one-

gamma map will show up dykes

f
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ind intrusions however small. It is

ilso obvious that if there are mag-
netic beds in the near-surface

structures, they can be mapped
\v i t h considerable confidence.

Faults and folding will become ob-

\ious in the magnetic record.

Conclusive examination of a geologically

favourable area

A good example of a survey

ii<ed to find all possible ore bodies

within a given domain is given by
I )r. Weston Bourret in the Journal
.'/ Economic Geology, referring to

the survey at Mingan, Quebec.
Here the boundaries of the an-

nrthosite were first established by
widely spaced magnetic flights;

tlien within the established bound-

;iries, a precise and closely spaced

-urvey was made, to locate all

ihncnite deposits within the area.

?so other exploratory method
would have given conclusive an-

-wers of this nature within a reas-

onable length of time.

So far this paper applies to a

-urvey in which the pilot flew

contact". (3ver undifferentiated

ciuuitry or over water the use of

I lie Sonne camera to record the

lli<^ht path is impracticable. In

Mich circumstances Shoran has

l)een used to guide the aircraft.

liecording Shoran co-ordinates

((intinuously during the survey

liights makes plotting the position

nf the aircraft a simple routine

and provides the horizontal refer-

nce for the magnetic data.

In all magnetometer surveys it

1- necessaiy to evaluate the type
ni base map on which to plot the

|i:itli that «\'ill serve most ade-

i|uately and economically. In

iieas of low relief a carefully con-

Mi ucted photographic index will

Miffice for most mineral surveys,

where only relative and not geo-

'jraphic orientations are needed.

(Ml the other hand, in oil prospect-

ing surveys the areas covered are

large and the anomalies broad, so

the mapping must be of a higher

order of accuracy.

This can be illustrated by de-

scribing the routine of producing

an oil survey. A 16,000,000-acre

area near Peace River, Alberta,

will serve as an example. In this

survey small inflections on the

magnetometer profile are import-

ant. Inconsistent and erroneous

horizontal positions can create

spurious anomalies of the order of

these small inflections.

In this survey the area was

photographed at one mile to the
inch from 34,000 feet altitude. A
slotted template radial control

plot of this photography was then
prepared. On this plot the posi-

tions for each fiducial recorded by
the Sonne Camera were plotted,

and then the profiles were fitted

into their approximate positions.

Thereafter, the same routine as

described for mineral surveys was
followed.

The utility of such maps in oil

prospecting can be described by
quoting from L. L. Nettleton, who
is a recognized authority in mag-

graphic map or a precise, con-

trolled mosaic. Each serves the

need for base maps for other work.

Since the aerial magnetometer
survey is not an end in itself, but

rather a rapid reconnaissance tool,

further ground exploration is al-

ways necessary, and by-product
maps speed up such programmes.

An example of how the fields

dovetail is the Allard Lake titan-

ium survey, an ideal application

of the airborne magnetometer.
Since the results of the magnetic
survey were positive, the aerial

photographs taken incidental to

Fig. .3. Airborne magnetometer in flight during a mining survey over the
muskeg of eastern Canada. These surveys, which have helped to uncover im-
portant finds, are flown at an altitude of a few hundred feet. First such com-
mercial survey ever made was flown in January, 1947, in the Province ofOntario,
in spite of temperatures of 20 and 30 below.

netic interpretation: "As a first

look at broad areas, its most use-

ful result may be in showing the

general configuration of the base-

ment, the location of synclinal

axes and broad swells of the base-

ment surface and the correspond-

ing variations in the thickness of

the sedimentary section. This, in

turn, can indicate the probable

diilling depth required to reach

particular horizons in the section

and possibly point to zones where
pinch-outs, reefs or other irregu-

larities may be more probable."

Other useful information is also

obtained.

Magnetometer surveys often
promote the use of aerial photo-

graphs as an aid to prospecting

and development. A by-product of

these surveys may be a topo-

the survey were also used to make
a topographic map for a prelim-

inary railway location. In another
survey, the photographs for the

magnetometer survey were com-
piled in precise, controlled mosaics
on which were plotted the tra-

verses and the stations for the

subsequent gravity and seismic

surveys. Thus the necessity of

plane table work was eliminated.

In addition, the photographs were
used for photo-geologic interpre-

tation.

Aerial mapping and this new
geophysical exploration tool work
hand in hand to speed the search
for oil and mineral resources in

the Dominion. More than 100,000
miles of traverse have been flown
already, and the method is still

growing in usefulness. V
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Chemical Control of Vegetation

by

A. Brodie

A paper reprinted from the February 15, 1950, isBue of "New Zealand Engineering".

Vegetable growth is to the local

authority engineer an annoyance,

to the railway engineer a prob-

lem, to the power authority engi-

neer a hazard, and to the drainage

engineer a nightmare. Soil conser-

\ation and forestry associations

may be greatly embarrassed by

tlie wrong kind of growth in the

wrong place, and not even the

harbour board engineer is alto-

gether free of this worry, as en-

clowed lands and undeveloped fore-

shores can and do breed noxious

weeds.

The hoe, the axe, the sickle and
the scythe now have limited value.

High labour rates result in rising

costs of $90 or so an acre for grub-

bing thick gorse, ,and the problem

is then only partly solved, be-

cause regrowth is rapid and ex-

tensive. But 80 per cent to 100

per cent effective control of these

pests can be obtained with a vast

saving of manpower and at a falling

overall cost of $25 to $35 an acre

by chemical means.

Intermediate between hand and
chemical treatment comes me-
c h a n i c a 1 operation. Irrigation

ditches are cleaned by a trenching

machine, a drag-line or a grab, or

by hauling a loop of heavy chain

along the channel. In Australia

two 120-hp. caterpillar tractors,

joined by a 400 ft. steel cable,

have been tearing swaths 250 ft.

wide out of scrub. In the South

Island, the New Zealand Railways

use drags to work the ballast on

the track and so smother the

growth of vegetation. In Tangan-
yika a fleet of bulldozers, rooters

and tractors is clearing the jungle

itself.

An older method than these is

that of fire, which is often effi-

cacious but also hazardous. Sci-

ence has developed a good system

in the flamethrower whereby con-

trolled burning can clean off the

weeds between row crops for the

farmer—or for the engineer, the

growth on the railway permanent
way and the vegetation on the

banks of irrigation and drainage
channels. In the main, however,
the flame is a retardant only, and,

if growth is rank, has to be used
twice—the first time to dry off the

vegetation, the second to burn off.

Vegetation growth is a problem of major or

minor concern to almost every engineer, and labour

conditions have l)rought the problem into defini-

tion just when very effective and revolutionary

means of chemical control have been discovered.

This paper describes the latest developments and

trends, in New Zealand. Costs given are, of course,

for New Zealand; they would probably be lower

in Canada.

The danger from lush growth

surrounding oil installations and
the like is most effectively re-

moved by yet another method,
that of establishing lawns, or else

pasture cropped by tethered sheep.

The chemical control of vege-

tation is by no means new. The
Romans gave the final seal to the

fate of Carthage by a simple and
effective sterilization of the soil

through sprinkling a liberal dose

of common salt over the site. This

would call for 4 to 8 tons of salt

to the acre. The genesis of chemi-

cal control, however, really be-

longs to the year 1899, when Jones

and Orton studied the application

of sodium chloride, copper sul-

phate, several of the arsenicals,

and other salts. Soon sodium
arsenite was the standard weed-
killer in Europe and America, par-

ticularly for railway work. The
succeeding years showed unspec-

tacular progress until the efficacy

of sodium chlorate, borax and
carbon bisulphide as plant-killers

was discovered. Continued desul-

tory development revealed a lim-

ited use for petroleum oils, coal-

tar distillates and other products.

In the 1930's some research was
under way in England and Am-
erica on plant hormones. These
are organic chemicals generated in

very minute quantities in the

plants themselves, and were first

noted in 1905 bj^ an English scien-

tist, Starling. Their present name
is derived from a Greek word
meaning "that which stimulates".

Before the last war some of the

hormones were isolated, analysed

and then synthesized. Later Brit-

ain and America pooled their

knowledge, and the U.S.A. carried

out intense research on hormones
as another possible war weapon.
It was known that the metabolism
of plants could be disrupted by
unbalanced dosages of these hor-

mones in a way not dissimilar to

the effects of erratic glandular

secretions in the animal world.

though scientists do not yet know
preciselj^ how these important
chemicals operate in either flora

or fauna. But the effects can be

truly astonishing. The merest trace

of one type of hormone will give

an impetus to the grow^i of seeds,

seedlings and cuttings. Another
hormone will set fruit and give

seedless tomatoes. Others prevent

potatoes from shrivelling or

sprouting, stop pre-harvest drop
of tree fruits, or regulate the

growth and ripening of pine-

apples at will so that the canning
season can extend over six months
instead of three. Hence the name
"growth regulators" sometimes
used. From chemical curiosities

in 1944 these hormones had risen

by 1948 to astounding fame and
have given an impetus to bio-

chemical research that will with-

out doubt show spectacular results

within the next few years.

The two plant hormones of in-

terest to engineers are 2, 4-D (2,

4-dichlorophenoxyacetic acid) and
2, 4. 5-T (2, 4, 5-trichlorophen-

oxyacetic acid) . These are less
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innevolent than those hormones
iicntioned above except when used
vith care and exactitude. For in-

cance, one part in a million will

Icill a tomato plant in active

\rowth. Herein lay their war
intential. A sufficient dose at tho

iglit time is capable of dealing

Icstruction to almost any crop, be

t grain or vegetable, let alone

nost fruit and ornamental trees

iiul flowers. Their common virtue

1C3 in the fact that different

jiecies of plant life show varying

'agrees of susceptibility to these

wo hormones, and in the fact that

xtremely small quantities of

iquid are needed for their appli-

I'ation.

^lost weeds, briars, scrub, bushes
iiid many trees can be killed with-

lut detriment to the grasses, as the

after, owing to their thin, upright,

\ axy-surfaced leaves, are tolerant

II these hormones to a fairly coii-

iderable degree. In this charac-

(listic lies the supreme virtue to

he highways engineers and the

rial conservation engineer, but it

^s a drawback in the eyes of the
ailway maintenance staff, who
liicify a clean sweep of all vege-

ation on the permanent way.

Before discussing the many
iacets of these growth regulators,

it is proposed to summarize briefly

Lhe whole useful range of chemical
iierbicides that have a place in

the engineers' references. It should
be noted that a combination of

two or more of the following

hemicals can be used, often with
enhanced effect. The pattern of

action suggests division into the
following groups:

Soil sterilants.

Soil fumigants.

Contact herbicides.

Translocated herbicides: (a)

Non-hormone-like; (b) hor-

mone-like.

Soil Sterilants

Chlorates

The commonly-used sodium
chlorate and certain proprietary
products are similar in action,

though the latter, owing to various
additions, are slightly less inflam-
mable. Both have been used ex-

tensively for the control of noxious
perennial weeds, and they are

good for small patches where quick
and complete eradication is de-
sired and where soil sterility for

one to three years is not objec-
tionable.

Chlorates are usually applied in

spray mixtures containing 1 to 2

Fig. 1. A patho fc Californian thistle after spraying with hormone weedkiller.
D.S.I.R. Photo

lb. per gallon of water at the rate

of 500 to 800 gal./acre, depending
upon the density of the vegetation.

The cost of material from $55 to

$110 per acre.

Enough should always be ap-
plied to wet the plant thoroughly
at or after full bloom for peren-

nials, or when annuals are 2 in.

to 3 jin. high. A fan jet, not a

cone type, should be used. In
some cases material may also be
used in the dry form with a me-
chanical spreader, in the spring.

Approximately 675 to 1,000 lb. per

acre are used. Usually more than
one, sometimes as many as three,

applications are required before

complete control of deep-rooted
perennials is obtained.

Chlorate materials are corrosive

to spraying equipment, and should
be applied in large gallonages of

water, at pressures ranging from
50 to 150 Ib./sq. in. Chlorates

form highly inflammable combin-
ations with organic matter and
are toxic to livestock. They ,are

mainly a by-product from surplus

electrical energy, so the world
supply tends to fluctuate inde-

pendent of market demand. Sev-
eral tragedies of recent years have
raised rather considerable trans-

port difficulties.

Ammafs

A m m a t e (ammonium sulpha-

mate) is used to control small

patches of some resistant weeds,
and for quick elimination of

woody shrubs." It is especially
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adapted to areas where toxic ma-
terials such as sodium chlorate are

likely to endanger roots of nearby
plants. Applied as a spray or dry

at 3 to 8 cwt. per acre, the ma-
terial costs $70 to ^160 per acre.

Ammate, dissolved in water at

the rate of 1 Ib./gal., should be

applied at pressures of 50 to 100
Ib./sq. in. if possible, the undesir-

able growth being thoroughly
wetted. Usually two applications

are necessary before complete con-
trol is accomplished. As a foliage

spray, it is recommended for con-
trol of woody plants that are not
affected, by 2, 4-D or 2, 4, 5-T, or

that are adjacent to sensitive

crops. I

The material has also proved
successful for killing tree stumps
and in the elimination of sprouts.
It is sprayed or applied dry on
freshly-cut stumps at the rate of

approximately 1 oz. per inch of

tree diameter. Used in this way,
it inhibits the growth of sprouts
and aids to some extent in rotting
out the stumps.

It, is showing some promise as a
control for perennial grasses.

Ammate is corrosive, and, after
using it, sprayers should be thor-
oughly washed. It is non-toxic
and non-inflammable.

fiorox

Borax is well adapted for the
control of herbaceous weeds and
grasses on areas round grain ele-
vators, timberyards, oil installa-
tions, arsenals, warehouses, tele-
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phoue poles and in parking areas,

tennis courts and driveways. The
niatorial is used mostly in the dry
form, but can be sprayed. It is

apjilied by a fertilizer spreader at

the rate of 2,300 to 3,400 lb. per

acre, costing $80 to $110 per acre

for material.

Borax is recommended for the

elimination of difficult perennials,

but its use on crop land will be

limited because the ground usually

becomes sterile for some years

after such heavy applications. On
non-crop land, soil sterility may
be desirable. It is not considered

poisonous, is non-infiammable and
is non-corrosive to ferrous metal.

Arsenicals

Those in most common use,

sodium arsenite, arsenic trioxide

and arsenic pentoxide, are water-

soluble and are usually sprayed at

the rate of 1,100 to 2,200 lb. of

the chemical per acre, costing $90
to $180 per acre for material. The
spray mixture is applied at 100 to

200 gal./acre. Leaching by rain

removes soluble arsenic from the

soil rather rapidly, so for maxi-
mum effect these chemicals should

be api)lied during dry periods.

Soil texture naturally affects the

degree of leaching, so must also

be considererl in determining the

dosage required. From one year
to five years' sterility of the soil

results, but, as they are highly

toxic to man and beast, the use

of arsenicals is very limited by
safety considerations.

Coal-gas Tar Disfillates

Coal-gas distillates and cut-back
residues at 60 to 100 gal./acre can
be very effective, but are costly,

dirty, and constitute a fire risk on

street walks and roadsides. A light-

ed match dropped on sprayed vege-
tation has been known to set off a

blaze.

Soil Fumigants

The three main soil fumigants are

(a) carbon bisulphide, (b) chloro-

picrin, (c) prochlor, which are

used by placing 2 fluid oz. in holes

18 in. apart and 6 in. to 8 in. deep.

At 1,100 lb. per acre, materials cost

$;)0 to $225 per acre. They have
been used for the control of deep-
rooted weeds on land of high value
and are mentioned in this paper
merely as being indicative of an
unusual direction of attack upon
vegetable growth.

Fig. 2. Compact engine and pulp as-
sembly. The pump has a huilt-in
pressure relief valve.

Contact Herbicides

Dini fro Compounds

The most effective of these t(j

date is ammonium dinitro-ortho

-

Fig. 3. Tractor power take-oif unit.

.secondary-bulylphenol when apn
plied in oil or oil-and-water emul-j

<ion, using one or two gallons ol|

the active ingi-edient per acre,

cost of materials ranges from |]
to $25 per acre. It is useful fc

the reduction of vegetation
"chemical mowing", so finds

place in gi\ing quick temporar_
elimination of grassy and broad^
Lafed weed growth along highwaj
tlitches, railroads and fence row-s

where mechanical mowing is im-
practical. The chemicals can
l)oisonous to stock and to humansj
and stain clothing and skin ser-

iously, but are not corrosive to the|

usual metals.

Chlorinated Phenols

Pentachlorophenol and o t h e i

clilorinated phenols are spraye
with an oil carrier at 20 to 40 lb.:

uf the active ingredient per acre for

destruction of above-ground
gi'owth. The total volume of spray^
liquid will usually be 50 to 150|
ial. acre according to density of

j

i -Ltation. As with all contact her-

Ijicides, any unwanted foliage musti
ije covered completely, leaving no]
above-ground growing point to de-J
\-elop again. Cost of materials isl

$10 to $35 per acre. The phenolsj
tan be poisonous taken internally]

in quantity, can irritate ej'es and

5

-kin, but are not corrosive.

Translocated Herbicides

(A) Non-Hormons-like

Trichloroacetic Acid (T.C.A.)
This is sprayed to control certain]

grasses and prickly pear cactus at<

a rate of 10 to 100 Ib./acre, and'
costs about $25 up to $180 per acre

for materials. The lesser dosage
will retard or stop gi-ass growth
without killing, and is therefore!

used instead of mechanical or handi
mowing to maintain vision of signsi

and guard rails on highways. Moist
conditions are required to transmit

it to the roots, and results vary ac-j

cording to the types of grasses. Soil

^terility lasts 60 days or so, de-

pending on rainfall. Cost of mater-
ials may be expected to fall on en-

tering large-scale production. It is'

non-toxic and non-corrosive.

IPC.—This material, known
chemically as isopropyl-n-phenyl

carbamate, is one of the newer
weed-killing chemicals which are

promising but which are still in the

experimental stages. It has given

results in tests conducted for the

control of perennial grasses, and at

present should be used only for ex-

perimental treatments. It is sprav-

ed at 4 to 10 lb. with 50 to 100 gal.
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if diesel oil to the acre. Cost of

material is $35 to $70 per aoro.

|B) Hormones or Growth Regulafors

'These products arc now obtain-

'e almost entirely from sterling

' iirces and are neither poisonous,

liiilammable nor corrosive.

?-Methyl-4-Chlorophevoxyaccti<'
id (M.C.P.A.).—This hormone

i- comparable with the sodium salt

nm of 2,4-D in its effect, and has

place in crop and pasture treat-

liicnt. However, the engineer will

1 1)0 primarily interested in the esters

2,4-D and 2,4,5-T discussed

\t. It has not yet proved possible

produce a workable formulation

an M.C.P.A. ester.

:2,4-Dichlorophenoxyacetic Acid
1 2,4-D).—Spraying or dusting 2,4-

D at 3 oz. to 4 lb. of acid per acre

costs $1 to $4 per acre for mater-
ials.

If properly applied, the 2,4-D or

its stimulus is translocated through

the entire system of susceptible

plants, thereby ensuring death of

tlie complete specimens. There are

three main groups commonly used,

(a) Sodium Salts (Powder
forms).—The salt forms include

the sodium salt of 2,4-D. This pow-
der is easily transported and stoi--

ed. Concentrations of 2,4-D acid

up to 97 per cent are on the mar-
ket. The mono-hydrate salt forms
are completely water-soluble, mix
with all types of water, but are not

yet readily available in this coun-

try. These salts are excellent forms

of 2,4-D for easy-to-kill weeds,

especially for lawns, parks and
cemeteries because of their stabil-

ity. Consequently, they are the

safest to use where desirable vege-

tation such as flowers and orna-

mentals are likely to be injured by
spray fumes.

The main disadvantage of the

2,4-D sodium salts is that they are

completely water-soluble, so that

rain which falls within a short time
following application tends to make
them less effective. Judicious spray-
ing with increased dosages and the

addition of wetting agents make
the salt forms more effective.

(b) Amine Salts (Liquids).

—

There are several forms of amine
salts of 2,4-D. The basic acid is in

this case dissolved in an organic

alkali and makes a liquid concen-

trate. The amine salts of 2,4-D are

water-soluble, making a clear solu-

tion. They are quite stable and are

best for easy-to-kill weeds. Since

these forms also are non-volatile,

Fig. 4. Spray machine and 17-ft. 10-in. articulated boom.

they are well adopted for spraying

in lawns, parks, cemeteries, etc.

Occasionally when used in ex-

tremely hard water, especially in

concentrated forms, some clogging

of the nozzles can occur, owing to

calcium and iron precipitates. The
compounds are being improved by
the addition of sequestring agents,

so that this condition will not be

troublesome in the future.

There are some disadvantages in

the amine forms. They are not

quite as effective on old or semi-re-

sistant weeds as are the esters. On
the other hand, they are not quite

as harmful to the plants among
which many weeds grow. Being
water-soluble, they should be ap-

plied when spraying conditions are

favourable, so that the material is

not washed off by rain. In this re-

spect they are less affected than

are the sodium salts.

(c) Esters (L i q u i d s).— The
esters of 2,4-D, sometimes referred

to as the oil-based forms of 2,4-D,

will usually prove the most effec-

tive of these weapons for the engi-

neer. The esters are made by com-
bining 2,4-D acid with methyl,

ethyl, isopropyl, butyl and amyl
alcohol.

They are recommended specially

for the control of weeds along road-

sides, ditch banks, fence rows, rail-

road embankments and pastures

where the primary under-cover is

grass.

The esters have given better con-

trol than the other forms on deep-
itjoted perennial weeds, on harder-

to-kill weeds, and on woody
growth. Experimental work has not
progressed far enough to show out-

standing difference between the

various esters.

As a group, the ester forms are

much more effective than are either

the salt or amine forms in midsum-
mer and midwinter. They make
emulsions in combinations with

water, or mix with oils and pene-

trate the leaves quickly, and so are

not washed off to any great extent

by rain. Since they are the most
potent of the 2,4-D compounds,
much smaller quantities are need-

ed. This very often makes them one

of the cheapest forms of 2, 4-D to

use.

The chief disadvantage of the

ester forms is that more damage
will result from over-dosage than
when either the amines or salts are

used. Sometimes, when extensive or

careless spraying is carried out,

drifting fumes will injure desirable

plants such as tomatoes and
legumes of various kinds at some
distance from the spraying site.

3,4,5-Trichlorophenoxyacetic Acid
(2,4,5-T).—This acid is a very
valuable adjunct to 2,4-D. It also

is not harmful to grasses at mod-
erate dosages, but will control

some growth that is resistant to

2,4-D. It appears from recent tests

that brambles, including black-

berry, are susceptible and that 80
per cent to 100 per cent control

can be obtained. In this case it is

most important that the stems be

treated rather than the leaves.

(31der bushes lend themselves best

to attack either by high-pressure

high-volume spray application to

drive past the leaves on to the

stems from above, or low-volume
medium-pressure internal applica-

tion by special appliances

—

e.g., the

blackberry spear. Up to 1 gallon of

the concentrate per acre, at a cost

of about $17, is needed. The 2,4,5-T
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should be mixed with water for

high-volume and with dieselene for

medium-A-olume treatment. The
cost of the material may be expect-

ed to fall as the scale of production
rises.

Another effective treatment
method is to mow the brambles,
leaving stumps about 9 in. above
ground level, and then to spray the

freshly-cut surfaces and the stems
right to the ground.

The time to treat uncut bushes
is summer and autumn; stump
treatment, according to overseas

experience, is effective at any time.

When to Spray with 2,4-D and 2,4,5-T.

Generally speaking, vegetation is

most susceptible to 2,4-D when the

plants are young and about 3 in. to

6 in. high. Late frost or a warm dry
spring may harden off many young
plants prematurely so that they are

more difficult to kill with ordinary

concentrations of 2,4-D.

If weeds in pasture, fence rows,

ditchbanks and roadsides are
sprayed when they are relatively

young, considerable material can
be conserved.

Perennial weeds should be spray-
ed not earlier than at the bud stage,

and regrowth appearing from per-

ennial roots should be sprayed
again when rosettes are from 3 to

8 in. high. On annual weeds, one
spraying is usually enough to kill

all existing plants; on perennial
weeds, several sprayings are usual-

ly required before complete con-
trol is accomplished. It has been
proved that the most tenacious
perennial can be exterminated by
six-monthly spraying over a period
of three years.

Brushwood should be allowed to

leaf out completely before it is

sprayed. If sprayed too soon, it is

often merely defoliated and not
killed.

Weeds and Their Reaction to 2,4-D and 2,4,5-T

The stage of growth at which
weeds are sprayed is very impor-
tant. Many weeds which are sensi-

tive to 2,4-D in the seedling or

early-growth stages become only
moderately sensitive and some even
semi-resistant as they become
older. Older weeds, which have
been hit by a late frost, weeds
which have been growing under
dry conditions, or weeds with a lot

of dust on the leaves are usually
harder to kill with 2,4-D than
when they are growing fast and
have plenty of moisture and
nutrients available. Results may
not be apparent even up to three

184

months after treatment; the reac-

tion can be very slow (particularly

in winter) , but none the less sure.

Application of 2,4-D and 2,4,5-T

For chlorates, arsenicals, ammate
and others, high-gallonage applica-

tion is still necessary

—

i.e., 200 to

500 gal./acre. For 2,4-D as little as

2V2 gal./acre can be used under
most favourable conditions, though
8 gal./acre is a general recommend-
ed rate. In spraying, it is the 2,4-D
which does the killing; the water
is only the carrier. The same
amount of 2,4-D in 100 gal. of

water per acre or in 5 gal. will give

equal results, but the concentrated
spray saves water hauling, size of

equipment and time. The acid

equivalent or pounds of 2,4-D acid

per gallon of mix is the measure of

concentration both by manufactur-
ers and users, whether of salts,

amines or esters. It should be not-

ed, however, that the relative

effectiveness of these three forms of

2,4-D is roughly 100, 120, 160.

Application of 2,4-D can be
made in two ways—as dust or as

spray. There are many dust-

spreading machines and hand ap-
pliances, but this form of treatment
is not recommended except in back
country because there is too much
danger of material drifting to sus-

ceptible plants. Sprays will settle

much more quickly, particularly

the oil-based types.

Knapsack Sprayers

Knapsack sprayers are inexpen-

sive, are easily handled and car-

ried, and can be taken to inacces-

sible areas. They are excellent for

small patches, and with concentrat-

ed sprays and low-volume nozzles,

extensive areas can be covered with

one fill of solution. With the low-

volume nozzles, one disadvantage
of an 8-gal. pressure-type sprayer,

that of frequent re-pumping, is

largely eliminated. There are

sprayers on the market which can

be carried and pumped at the same
time, eliminating the need for put-

ting down the sprayer to pump it

up, but they are tiresome for con-

tinued use. The knapsack sprayer

is inadequate for extensive areas,

but it is useful for spot spraying,

and for spraying in lawns, parks,

cemeteries, along fence rows and
round buildings.

Small Power Plants

Small power units, consisting of

an engine and a pump, are easily

made and transported. They can

be carried in a pickup^ sledge, trail-

)1^

er, tractor or truck along with the§
spray solution and booms or hanS
guns. Such units are relatively in-

expensive and they save much-.
time and labour in pumping.
The main disadvantage of the

small portable unit is that a vehicle
'

must be used for transportation

while spraying. However, portabli

units are often more conveniei

than tractor-mounted units becaus
they can very quickly be removed
from the convej'ance. These uni*-

can feed a number of hand ai

-

pliances.

Tractor Attachment Units

The main advantage of a tractor

attachment unit is that the tractor

furnishes both power and trau--

portation. Booms and hand gu:.<

are easily carried. With concen-

trated weed sprays such units-
carrying from 50 to 100 gal. of soJ:-

tion on the tractor—are able •<<

spray from 5 to 10 acres witho;*

refilling. For ease in moving, 15 "
>

20 ft. booms are usually best, a -

though in level areas additional ex-

tensions to cover wider reaclj(s

may be advisable. Several he-

lines with hand booms, wands :

guns can be served from the pumi-

Turbine Blowers

Spray mix injected into the a:-

stream from a turbo-blower gi^•• -

a cloud of fine spray that can be

directed into dense growth on puli-

lic utility rights-of-way, on road-

sides, on fire-breaks, or in forestry

plantations. This is a quick and
efficient method of application in

locations clear of sensitive crops,

shrubs and trees, but has the same
drawback as dust applicators

—

i.e

.

danger from wind drift.

Aircraft Units

Application by aircraft is a pro-

fessional job to be done bj' experts,

and has found favour in many
areas because it saves so much
time (60 to 100 acres treated per

hour) and permits spraying when
the ground cannot support heavy
spray machines or the country is

not readily accessible. Concentrat-

ed sprays are always used, prefer-

ably unified with oil.

Spraying must be done when air

currents are relatively still. There

is a great hazard to nearby crops,

gardens, shrubs and trees because

of drift and occasional failure 0:

valves to cut off the spray mixture

as the plane leaves the area. Ap-
plication by aircraft should pro-

perly be restricted to locations
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where there is a minimum of sen-

^itive crops in the vicinity, with

iimple allowance made for spray

fumes and drift. Flag-men or

smoke markers must be used to

auide the plane when flying to and
tro, and suitable landing places

must be within handy reach of the

working area. A helicopter is ideal

for treating brushwood and wil-

lows, as the down draught from the

|iropeller drives the spray in past

rfie leaves.

Woody Growth

Second only to the control of

annual and perennial weeds is the
' use of 2, 4-D and allied chemicals

mi woody growth. Extensive trials

and fairly wide testing of the use

of chemicals promise considerably

lower costs as well as more per-

manent eradication than where
scrub or tree growth is slashed or

handled mechanically.'

As with other plants, woody
growth varies considerably in sus-

ceptibility to 2, 4-D. Most species

of willows are very susceptible at

all stages of growth. Poplar shows
more resistance, especially as the

tree increases in size; poplar sap-

lings to a height of 4 ft., or there-

abouts, are more susceptible than
trees 12 to 20 ft. high. Most of

the hardwoods—oak and ash espe-

cially— are classed as resistant

;

likewise some of the shrubs such

as wild rose and brambles. These
latter, however, succumb to 2, 4,

5-T.

While many excellent "kills" of

willows, to a height of 20 to 40 ft.,

have been obtained with cover

sprays, treatment at a much
younger stage of growth is recom-

mended. This holds especially for

all less susceptible woody growth.

Best results will follow treating

woody growth up to three or four

years of age. "Cut-over" land is

best sprayed a year or two after

cutting and while regrowth is still

growing actively, and is sensitive

to the action of the chemical. A
solution of 2, 4-D ester (5 per cent

or stronger) applied to the sur-

faces of stumps and canes will kill

some trees and shrubs that are

tolerant to foliage sprays.

Owing to the dense and large

amount of leaf and stem surface

to be covered when treating trees,

considerably more water per acre

is desirable than for ordinary weed
spraying, and higher pressure facil-

itates penetration of dense foliage.

Three methods of applying

sprays to woody growth are avail-

able. The boom sprayer, as used

for flat lands, has not proved very
satisfactory for woody growth,

owing to limited coverage, vary-

ing heights of growth, the problem
of obstructions met with along

roads, etc. An adaptation of the

boom rig, employing an extended
flexible boom reaching well over

the ditch or roadside, is in quite

general use in Eastern Canada.

A power sprayer, employing two
hose lines and equipped with four-

nozzled hand booms, has given

fairly satisfactory results on lim-

ited-sized jobs. For any consider-

able mileage this method will be

found too slow and costly, as well

as giving "patchy" results.

The turbine-type machine, using

an air blast into which is fed the

chemical solution, is particularly

well adapted to treating roadways,
ditches, power and telephone
rights-of-way. A blast of spray •

can be directed upward, downward
or parallel to the machine as de-
sired, for a distance of 50 to 60
ft. The air blast will work away
fjom or sideways to, but not di-

rectly into the wind.

When considering the turbine

type of sprayer, two factors should

not be overlooked— the rapidity

with which the work can be cover-

ed and the cost of operation. Ten
or more miles of roadway can be
treated daily. Not including

chemicals, the cost of application

will be about $25 per day. It

would seem advisable for two or

more municipalities to co-operate

in the purchase and operation of

this type of machine. It is possible

that contract sprayers may be

ready to take on work of this

kind, whereby a large overhead
outlay could be avoided.

Approximately 1% to 4 lb. of

acid of 2, 4-D per acre are recom-

mended for mixed woody growth.

In the case of willows, satisfactory

results have followed the use of

lesser amounts. The addition of 5

per cent to 10 per cent diesel fuel

oil to the spraying speeds the kill,

and may result in more effective

eradiction. The ester form of 2,

4-D is recommended. Preliminary

trials indicate that the addition

of equal parts of 2, 4-D and 2, 4,

5-T may be advisable where woody
growth resistant to 2, 4-D is en-

countered. Gorse is a case in point.

Trials show that, where leaves

and foliage are completely cover-

ed with this spray, very good con-

trol may be expected. The prob-

lem of "old man" gorse is best

handled by first burning ofT in the

autumn, or, better still, felling

and burning. The burning cracks

the hard seed, which can remain
fertile 50 years in the ground be-

fore germinating. The dense re-

sultant regrowth in the following

late summer is then readily treat-

ed. The cost of materials should
not exceed .$15 an acre. Adult
standing gorse would reciuire much
greater quantities of liquid and rt

would be very difficult to ensure
complete coverage of all stem and
leaf surfaces. The dead stand of

trunks would still have to be dealt

with. If it were fired, the subse-
quent seedling growth would be
intense.

Information on how late in the
season woody growth can be
treated is rather limited. In gen-
eral, treatment may start any
time after the trees and shrubs
have leaved and while growth is

rapid. Where it is desired to de-
stroy weeds along with woody
growth, it may be necessary to
delay spraying until the weeds
have started to grow.

Except under ideal conditions

for treatment, complete coverage
followed by 100 per cent "kills"

can hardly be expected. Retreat

-

ment a year or two after initial

application, whereby misses and
re-growth are picked up, should
assure nearly complete eradication
of all growth susceptible to the
chemical. Surface sowing of grass
seed over treated areas will help
to establish competition which
will go far to prevent weed and
tree re-establishment.

Not much information is avail-

able on cost of treating woody
growth. The Manitoba Drainage
Maintenance Board reported to

the Second Western Canadian
Weed Control Conference as fol-

lows:

"Woody plant growth in drain-
age channels and roadsides can be
effectively and economically con-
trolled by treatment with 2, 4-D
formulations. Comparative costs

of chemical and mechanical con-
trol are as follows: Chemical
control, two applications, approxi-
mately $14 per acre — this in-

cludes cost of chemical. Mechani-
cal control (men with brush hooks
and axes) approximately $50
per acre. Chemical control, in

addition to the saving in cost, is

also more permanent, as it kill?

the roots of the plants."
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COVERAGE - Gallons per Acre (G.P.A.)

Fig. 5. Chart relating coverage and speed to nozzle output. Use scale A-A for
14-in. nozzle spacing, scale B-B for 12-in., and scale C-C for 16-in.

Ensineering Applications

Engineers will find their own
personal problem within one of the

main categories given below. It

should be remembered always that

chemical weed control, particularly

with the hormone-type products,

is no slapdash simple operation.

For best economy, careful experi-

ments, research and records are

vital and will pay handsome divi-

dends. Concentrations, times of

application and quantities of liquid

should be varied, and the weather,

temperature, humidity, soil type,

rainfall before and after, and even

time of day, should be noted. Not
only the quantitative infestation

of the dominant weed species and
the results thereon, but also the

same facts relating to incidental

weeds, should be recorded. If such

records are kept, in a year or two
the engineer will have determined
the minimum dosages and the best

times and circumstances for opti-

mum results under the particular

conditions of soil and species in

his own locality.

The Municipal Engineer

The chipping of grass and weeds
along gutters, roadsides, kerbs and
footpaths will soon be a thing of

the past. The consequent loading
and disposal of the spoil will no
longer be needed and the dust
nuisance will abate. T.C.A. and
I.P.C. both hold promise of safe,

economical control of grasses and
weeds in the near future. At pres-

ent, owing to the fire hazard allied

to chlorates, the danger of arseni-

cals, and the staining of walls and
apparel by tar products, the best

solution is a mixture of 2, 4-D and
pentachlorophenol in an aromatic
oil base. This costs about $17 per
acre for materials and will elim-

inate almost all low growth except
some perennial grasses which are

killed to the ground surface only.

A spring and autumn application,

however, will keep all growth well

under control if applied at the rate

of about 20 gal./acre. It should
be applied to damp the whole sur-

faces of the growth, using a knap-
sack sprayer, a roller sprayer, or

a power-operated hand wand.

A knapsack sprayer with low-
volume nozzle wand will control
fennel and hemlock, using 2, 4-DJ
gorse using a brushkiller of 2,

5-T plus 2, 4-D, blackberry usii

2, 4, 5-T alone.

Roadside embankments and cut
tings should be trimmed of bust
growth in the autumn then spray]
ed with brushkiller in the foUow-l
ing summer. Parks, cemeteries, gol

courses and sports grounds can
cleaned of most weeds by spray-?

ing with the roller sprayer or
power rig in the spring. Hospital;
school and institution grounds cat

be similarly treated.

County and Highway Engineers

Noxious weeds, such as ragwort^
should be spot-sprayed with 2. 4-D
through a knapsack sprayer. Weed
and brush can be controlled with
a tanker truck mounting an artic-

ulated boom on one side together
with two long hose leads for reach-
ing inaccessible places. A turbo
blower may be used when clear of

crop lands; a bushkiller mixture
(2, 4-D plus 2, 4, 5-T) is used.

Tests so far show it advisable to
spray blackberrj- with 2, 4, 5-T:
alone for economy. Grasses are^

not affected by normal dosages of

these hormones. Treated areas
should be sown and fertihzed if

necessary to establish a strong
turf which will inhibit seedling
growth of weeds.

Railways

Right-of-way treatment is sim-
ilar to that for highways. Track
treatment, however, seeks elimin-

ation of all weeds, and has in the
past been done with chlorates or

arsenicals. North American prac-
tice now favours 2, 4-D fortified

with pentachlorophenol in diese-

lene at the rate of 16 gal., acre.

This cuts down all vegetation on.

the permanent way. but will not
eliminate certain grasses, on which
T.C.A. is used where necessarj'.

For economic use of the chemicals.
the hoe should be used on erratic

"old man" growth.

Plant investment, maintenance
and operating costs of chemical
treatment as against hand or me-
chanical control on the permanent
ways of the New Zealand Rail-
ways are approximately in the
ratio of two to three. The figures

refer to the use of chlorates in

high gallonage spraying. The ap-
plication plant consists of an A.B.
engine, crew accommodation car-
riage, materials wagon, mixing
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\:igon, 6,000 gal. tank wagon, and
inally the pump and spray wagon.
j'sing chlorates, the 6,000 gal. of

|iray mix covers about 20 miles

it a speed of 25 m.p.h. The chlor-

jite at 1 Ib./gal. costs $28 per mile

[it the new dollar exchange rate.

[

Experiments using the 2, 4-D
II IX with this spray train have
iroved that the 6,000-gal. tank

i.vill serve for 200 miles of track at

I
he same speed of 25 m.p.h. with
([ual control at a cost for ma-
crials of under $17 per mile. It is

I s s i b 1 e that this low-volume
Ml atment will permit the use of

-ill a 11 district equipment giving

more flexibility of application in

Jkeeinng with local requirements.

°ub;ic UtiFify Rights-of-way

j

Noxious weed treatment is sim-
ilar to the county and highways
II medy. The bigger problem is to

koe]i ground growth from threat-

'rnmg overhead lines or smother-
ing above-ground pipe-lines, and
to keep the routes clear for in-

-] notion, maintenance and repair

patrols. The 2, 4-D plus 2, 4, 5-T
i>iu3hkiller is now widely used for

this abroad at about 100 gal. of

spray per acre. Truck or tractor-

mounted units operate in easy
country using turbo blowers,

spray guns or hand wands. Rough
country calls for knapsack or heli-

copter application.

Cofchmenf Boards

Willow control is the prime con-
cern in this case. The action of

2, 4-D in killing right to the roots
is nowhere more important than
in the elimination of resprouting
of treated willows. Various species
show differing degrees of suscep-
tibility. Foliage spray is economic
for growth up to 8 to 10 ft. high.
Old growth may be dealt with by
painting freshly-cut stumps or by
frilling (i.e., cutting and opening
back the bark to expose the cam-
bium layer all round) and pouring
in 2, 4-D concentrate. Intermed-
iate growth is often handled by
spray painting 2, 4-D concentrate
in a 2-ft. band around the trunk
just above ground level. Drilling
a hole in the trunk or stump and
pouring in concentrate is variable
in its results. Spraying from air-

craft has of late given very satis-

factory results abroad.

Influences peculiar to each dis-

trict require that each catchment
board conduct a wide range of ex-
periments itself if best economy
and effects are to result.

Drainage Boards

Irrigation channels and water-

ways are now threatened in parts

of this country with the deadly
water hyacinth, for which 2,4-D is

possibly the only answer, and a

very ready one. It is reported non-
toxic to fish in concentrations far

greater than likely to be encount-

ered in water-wheel control. Chlor-

inated benzenes and special emul-
sions of solvent naphthas have been
very successfully used for the con-

trol of submerged aquatic weeds, so

allowing for freer flow in the chan-

nel. These materials, however, are

slightly toxic to fish.

Forestry

Firebreaks must be kept clear of

rank vegetation, scrubland cleared

for planting, competitive growth
eradicated from amongst standing

timber. In some cases even grasses

must be eliminated from firebreaks.

2,4-D and 2,4,5-T in oil provide the

best answer to date.

Soil Conservation

2,4-D and 2,4,5-T enable the

eradication of undesirable growth
without detriment to the establish-

ment of a protective grass cover.

An abandoned field in Norfolk,

U.S.A., with an eight-year-old

brush cover of elder, birch, willow,

aspen, blueberry, maple and spirea

was cut over in the autumn and
the largest stumps painted immed-
iately with esters of 2,4-D and
2,4,5-T. Subsequent sprouting fol-

iage was sprayed in the spring and
the field converted to semi-natural

grassland in twelve months. The
quantity and duration of re-spray-

ing will relate directly to the

amount of hard-to-kill species that

may have been present in the

original cover.

Low-volume Nozzles

Were it not for the development
of delicately precise low-volume
nozzles, hormone-type weedkillers

would have doubtful virtue over

older chemical treatment methods.

The primary function of a nozzle

is to deliver a uniform coverage

with minimum fogging on a plane

area when working at a constant

pressure and travelling at a con-

stant speed. To this end, where
multiple nozzles are used, each noz-

zle of a specified size or output

must rate exactly as the others

over the whole range of working
pressures. This is where some years

of painstaking research and the

evolution of expensive machinery

have at last attained a measure of

perfection.

The first efforts were directed at

the solid and the hollow cone. It is

obvious that in translatory motion
neither of these jet shapes can give

tmiform coverage. The solid cone in

travelling concentrates too much
spray mix in the central area; the

hollow cone too much towards the

outer edges. This led naturally to

the more difficult manufacturing
proposition, the fan-shaped jet.

Three methods are adopted in

the production of the fan-type jet:

(1) Two impinging circular jets

as in the fishtail gas burners.

(2) A circular jet deflected from
a dead smooth inclined sur-

face.

(3) Partial penetration into the

sharp angle of a V-cut by a

conical hole from the rear.

This gives a lemniscate ori-

fice.

No. 1 is the principle of the Bray
gas jet. The fine orifices are too

easily blocked and difficult to clean.

The ''spread" is too uneven. No. 2

is adopted by the Kromer Co. in

U.S.A. and is not unsatisfactory.

No. 3 is the most favoured method
by the bigger nozzle manufacturers
in the U.S.A.

—

e.g., Spray Systems
Co., Spray Engineering Co., and
the Monarch Engineering Co. Earl-

ier efforts were partially frustrated

by a thick outer edge to the spray

jet from the lemniscate orifice, but

the above firms have now overcome
this problem to a greater or lesser

extent. The disadvantages of the

products of the two first companies
are:

(a) The feather edge of the orifice;

this results in wear and altera-

tion of capacity after a period

of use.

(b) A multiplicity of parts to the

nozzle, leading to possible

losses in the field when clear-

ing blockages, etc.

The Monarch Engineering Co.
claim that their orifice is a thicken-

ed edge product 12 times that of

the edges of other brands. There is

one invaluable feature, namely, the

one nozzle housing (body and cap)

will accommodate any one of a

whole range of interchangeable tips

(low-volume fan, hollow cone, solid

cone, and high-volume fan). It is

this nozzle that finds widespread
use in New Zealand, as tips alone

may be imported and the housings
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manufactured locally, thereby
eking out dollars.

The range of these Monarch in-

terchangeable tips runs from as low
as 0.84 gal./hr. output up to as high

as 300 gal./hr.

To relate nozzle size, speed of

travel and coverage in gallons per

acre there is a simple handy grapli

illustrated in Fig. 5, page 186.

There are three methods of

mounting nozzles on the spray
boom so as to reduce loss of spray
mixture after shutting off. (N.B.

—

It is not wise to attempt to screw
a nozzle directly into a boom. The
wall thickness of tubing is not

sufficient to give enough threads to

prevent leakage.)

Cl) Insert and weld the nozzle

holder well up into the boom
tube.

1 2) Use an inverted U to draw off

from the top of the boom.

These two methods trap any
loose scale or grit in the boom but
limit drip only partially. They are

of little effect in the latter respect

on sloping ground.

(.3) The best safeguard is to use a

ball check valve in combina-
tion with (1). It is inserted

above the nozzle and comprises

a spring-loaded valve that au-
tomatically closes when the

fluid pressure drops to 10
Ib./sq. in. Its use is essential

for aircraft spraying to pre-

vent spray falling on sensitive

crops, etc., when the plane is

manoeuvring between working
runs.

The Low-volume Fan Tip is gen-

erally to be preferred for weed con-

trol .spray booms. It gives better

penetration and less fogging than
tlie cone type.

The Lovj-volume Hollow Cone
Tip is preferred on hand wands by
many users. It gives better atomi-
zation than the others.

The Solid Cone Tip is useful for

spot spraying and for applying oil

sprays. It is best for drenching
work with hand appliances.

The High-gallonage Tip is use-

ful for all purposes requiring the
application of larger volumes of

liquid.

Always check nozzle output with

the pressure gauge readings on the

machine and do not rely on mak-
ers' rated capacities. Rated capaci-

ties are based on water spraying,

and the output with oils, for in-

stance, will be different. Again, all

pressure gauges are not always ac-

188

curate. Re-check output occasion-

ally according to severity of use.

In time, wear on nozzle tips will in-

crease output.

The orifice of these tips has a

delicate edge so do not use a needle

to free blockages. A toothpick or

toothbrush is suggested.

Before operating a new machine
in the field with hormone sprays,

I'un the liquid through the system
for, say, half an hour, collecting the
spray in containers under each noz-
zle. This will free any dirt, grit,

filings, etc., that may be in the
system and so will eliminate stop-

pages in the field itself.

Clean tips after each day's use

by boiling for half an hour in

"Basol 88" obtainable from most
dairy supply companies. Dust and
oil can build up round the orifice

and deform the shape of the jet.

Never lay the boom on the

ground; store it in a clean place.

For users having a "Holland" or

"Dragon" knapsack sprayer there

are available special nozzle hous-
ings designed with all the inter-

changeable tip features and for

direct fitment to the wands of

these sprayers.

It has been found that humidity
and plant and ground moisture as
well as plant physiology play a
part in determining the effective-

ness of hormone sprays. This ac-

counts for a large proportion of the
failures on some occasions when
applying spray mix at 214 to 5
gal./acre. The other prime factor is

time of day. Operations before

noon will generally be good; in the

afternoon, less so, particularly to-

wards evening. Hence the recom-
mendation for the general user i?

now to spray at not less than 8
gal./acre.

Some recommended tip sizes for

various purposes are given above.

Expert operators know under what
conditions the following liquid

rates can safely be reduced.

Crop and Pasture Weeds... 8 32]
Ragwort, not less than 20 46

j

Dinitro Products, not less

than 30 59

;

Gorse (with water) 80 67 i

Gorse (with dieselene) .... 30 59
Blackberry (with dieselene) 30 59
Blackberry (with water) ... 80 67

For blackberry work it is mc
important to spray the star

rather than the leaves. To facilitat

this a special blackberry spear hi

been developed. A triple nozzle hea

sprays a 180° fan, highly atomize

and of 3 ft. radius. It is hoped tha

working at 40 Ib./sq. in. pres.sur

or more, less liquid and less coii'^

centrate will give control equal
that obtained by the higher rat

listed above.

Finally, mention should be made
of z.i.p., comprising a zinc organic^

complex in polyethylene polysul-

phide (p.e.p.s.), a new chemicaf
which, applied to ground growth, or]

to trees, makes them repellant to]

destructive animals. Rabbits. opos-|

sums, deer or livestock will noti

touch grass, crops or trees so spray-

ed. The chemical is non-poisonoi
and the effect lasts up to thre

months, according to the rate of|

growth of the vegetation.

In conclusion, it must be remein-^^

bered that these growth regulator'

compounds are not magic chenii-

'

cals. There are still some shortcom-
ings, disappointments and pleasant|

surprises in their behaviour. Th
are -still very new and we rer?""

know very little about them. I

they are in the process of revolu-

tionizing the control of misplaced
growth. Thanks to the chemist, : :

prophecy that man would ulti-

mately succumb to the overpowe;-

ing progress of weeds and ins- :

pests is now confounded in the fi:
-'

as well as the second respect. \

Contemporary Trends in Building Design in Europe

The lieadquaitere librarj' has

recently received a number of

illustrated brochures from the In-

ternational Information Centre for

the Building Industry (Bouwcen-
trum) at Rotterdam, Holland. A
few representative examples have

been reproduced on the facing page

in response to suggestions that

Canadian engineers are interested

in what their contemporaries in

other cotmtries are doing.

The file which presently incluuf^

data sheets on 24 outstanding ex-

amples in European building pr:-.,-

tice may be obtained from *

library under the usual loan con-

ditions. For fm-ther informati

readers should write directly -

Bouwcentrum, Diergaardesingt .

,

Rotterdam, Holland.
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European Building Design

Fig. 1. (Top, left) Van Nelle's tea and coffee factory,
Rotterdam, Holland, completed in August, 1929.

Fig. 2. (Top, right) Exhibition building and restaurant at
the International Information Centre and permanent
exhibition for the building industry in Rotterdam, com-
pleted December, 1948.

Fig. 3. (Centre, left) Chemical factory of Messrs. May and

Baker, Dagenham, England, completed in July, 1948.

Fig. 4. (Centre, right) Shell-Nederland office building.
The Hague, Holland, completed in October, 1941.

Fig. 5. (Bottom, left) Main hall of the stock exchange in
Rotterdam, Holland, completed December, 1941.

Fig. 6. (Bottom, right) A powerhouse at Van Nelle's tea
and coffee factory, Rotterdam, Holland.
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From
n

Month
To

Month
Notes of the Institute and Other Societies, Comments
and Correspondence, Elections and Transfers

Manpower Controls

The creation by the Federal

Government of the National Ad-
visory Council on Manpower will

be of interest to all Canadians.
The terms of reference as reported

in the press are very general, but
it may be that the Council itself

or the officials of the Department
of La'bour have more specific ideas

as to what has to be done and
how it is to be done. According to

press and radio the Council is ''to

advise the government on how to

make the best use of Canada's
available labour resources in the

face of the developing shortage of

manpower, created by defence

production and militaiy require-

ments".

The Council is made up of four

representatives of labour and
four of employers, two each from
agriculture, women and the vet-

erans. The balance of fourteen

comes from the government ser-

vices. The joint chairmen are

Arthur McXamara, Deputy Min-
ister of Labour and Norman Rob-
ertson, clerk of the Privy Council.

It is reasonable to expect that

the word manpower includes the

professions, but the specific repre-

sentatives of the group, other than
for agriculture, are all officers of

trade unions. There is no refer-

ence to the professions or the uni-

versities but agriculture is singled

out to have two representatives.

Likewise the veterans have two
representatives although they can-

not possibly represent any speci-

fic division of labour as far as

occupation is concerned.

It is to be hoped that the pro-

fessions are not to be neglected or

that their interests are not to be

delegated to the trade unions. In

the professional groups tlie engi-

neers and the scientists are going

to be important and early con-

sideration as- to their disposal or

control is essential if in an emer-
gency the waste that was exper-

ienced in the last world war is to

be avoided.

One of the four members repre-

senting employers is Albert Des-
champs of Montreal, an engineer

Cover Picture

This month's cover photo shows a crew poui'ing steel ingots at

Sorel Industries Limited, Sorel, Quebec.

At left is a laboratory observer carrying an optical pyrometer.

Such men are all graduate metallurgists and their job is to check and

record accurately every step in the operation of making steel so that

at no time can there be any departure from specific procedures.

of distinction who many times ha

served his government in thef

need. Members of the professic

will be well pleased with his selecH

tion, and perhaps his presence on

the Council can be taken as som^
representation for them. Inciden-

tally Mr. Deschamps is the Treas

urer of the Institute.

There are three more engineer

on the Council representing gov-

ernment services. These are Mar
Boyer, m.e.i.c, Deputy Minist

of Klines and Technical Surveya

Hugh Young, Deputy Minis

of Resources and Development
and E. L. M. Bums, Deputy Mil
ister of Veterans Affairs. Althoi

the selection of these four gentle

men has been made without regar

to their professional status, it ^
of some comfort to know thev al

there.

In the writer's opinion it woul^

have been a better arrangemei

if the advisory group had
selected entirely from persons out

side of goveiTiment service. Wit
over 50% of the Council membeH
ship chosen from and at the deputj

minister's level, it seems a bit in^j

consistent that the tenns of refer-*

ence should say the Council "is tc

advise the government". In otherj

words, this is to say that the gov-|

ernment is to advise itself. If it isj

advice that is wanted it should!

be sought outside of governm-:

circles. Civil servants, even at ;

deputy minister level, are not

ordinarily thought of as adviser?

to the government. They are the

administrators who should bo

seeking outside advice to add to

the knowledge that is theirs bv

virtue of their ministerial dutio?

Including the joint chairmen the
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'ouncil consists of 30 members, 16

t whom are in the government
rxice. It does seem like an un-

|-iial arrangement.

j

The Institute has expressed its

aterest and concern in this matter
iv means of a letter addressed to

iir Hon. Milton F. Gregg, Minister

1 Labour. Mr. Gregg replied

iroinptly by telephone and ex-

in?sed appreciation of the Insti-

iiri's interest but did not indicate

I any change in the make-up of

Council was contemplated.

At the regional meeting of the

'uuncil of the Institute held on
February 17th at Shawinigan
trails, it was agreed that further

•onsideration of this matter would
)e assigned to the Committee on

Professional Interest with power
;o act.

Herewith is the letter to the

Minister:

Montreal, Feb. 6, 1951

The Hon. M. F. Gregg, v:.c.,

.Minister of Labour,

House of Commons,
Ottawa, Ont.

Dear Mr. Gregg:

Fill' newspaper announcement
of the creation of a National Ad-
visory Board on Manpower is of

more than usual intei'est to the

utficers of the Institute. It seems
ike a move in the right direction.

However there appears to be

one serious omission in the repre-

sentation. We can find nothing

relating to technical manpower. It

may be that this is included in the

Civil Service representation but

we feel that like labour, employers,

agriculture, women and veterans

this form of representation should

come from outside of the Civil

Service or the departmental repre-

sentation.

We are confident tliat no one

appreciates more than you do the

vitally important part which must
be played in the ominous future

by engineers and scientists. Per-

haps it is the most essential group
in the wdiole combination of heli)-

ful forces. It seems to us that the

Advisory Council should have a

clear representation for this group.

Personally I feel that an Ad-
visory Council would be most
effective if it were made up en-

tirely of representatives outside of

go\'ernment, with representatives

of certain governmental depart-

ments designated as assistants or

aids to the Council.

It may not be possible at this

late date to rearrange the Council

even though favourable consider-

ation were given to this proposal

and therefore we urge that imme-
diate attention be given to having
adequate representation on the

Council for engineers and scien-

tists.

Yours sincerely,

(Signed) L. Austin Wright,

General Secretary

The Tariff on Engineers' Plans

Back in June, 1946, the Federal

Government by means of Tariff

Item 180e removed the tariff on

several classifications of engineers'

plans. In response to the urgent re-

quest of several members, the In-

stitute protested this action both

promptly and emphatically. There
was a long exchange of telegrams

and letters with the Minister of

Finance but no real action took

place until January 30th, 1951. On
this date the Tariff Board held a

public hearing at Ottawa to con-

sider the method of valuing plans

for customs purposes, and to hear

argument for or against the 1946

changes.

The Institute's Committee on
Professional Interests prepared a

brief, and presented it at the hear-

ing. It is impossible to know what
the Board's recommendation will

be, at least not for some weeks,

and |)erhaps not then. However,
tlie hearing was an interesting

affair, and presented a good pic-

ture of democracy at work. It is

too bad that it had not taken place

before the tariff was removed in

1946.

On frequent occasions the Jour-

nal has reported on this matter. All

the arguments in favour of at least

a partial restoration have been

given. It has been discussed with

the executives of all the branches

and talked over at great length

with officers and members who had
a particular interest in it. There-

fore it is hardly necessary to re-

\'iew it in detail again, but it is

believed by the committee that the

brief itself should be presented to

the membership—and so it appears

herewith.

At the hearing certain points

were raised, upon which the Insti-

tue was asked for an expression of

opinion. These points were covered

verbally before the Board and were
confirmed later in writing. The let-

ter covering these points also is

presented herewith.

It is interesting to observe at

this late date that the block of in-

dustry (at least 30 companies)
which opposed the Institute's

stand before the Board, seemed not

to have a clear picture of what the

Institute was asking for. Even
after the brief had been presented,

some company representatives

failed to recognize that the Insti-

tute's plea was indeed reasonable,

and not harmful to them.

It is the opinion of many who
are familiar with it, that if the pro-

posal had been discussed back in

1946 as it was in 1951 there would
have been no difference of opinion

at all. Industry has a good case

and the Institute admits it, but

]80e went too far—even beyond
what certain industries had re-

quested. All this would have come
to light at that time and much
misunderstanding been avoided, if

the government had consulted the

engineers as well as the industries

concerned, back in 1946.

It is the Institute's hope, now
that everything had been brought

out in the open, that the interested

industries will no longer think that

the engineers were unreasonable oi'

thoughtless of the welfare of Can-
ada.

Another pleasing feature of the

whole experience was that it afford-

ed several engineering organiza-

tions an opportunity to demon-
strate their ability to get together

on a matter of common concern.

The Institute was pleased to be so

closely associated with the Cor-
poration of Professional Engineers
of Quebec and the Canadian Con-
struction Association, and with
other provincial associations which
had taken an interest in the sub-

ject.

Herewith are the documents pre-

sented by the Institute to the

Board :-

January 29, 1951.

The Tariff Board—Canada,
Connaught Building,

Ottawa, Ontario.

Reference No. Ill

Gentlemen :-

The Engineering Institute of

Canada appreciates this opportun-
ity to present to the Tariff Board
its views on tariff items 180 and
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180e, by which last mentioned item

the tariff on certain types of plans

or designs produced by engineers,

was removed in 1946.

In order to better understand

the Institute's wide interest in this

question, may we present the fol-

lowing information. The Institute

was established in 1887. It operates

through thirty-three branches

spreading from St. John's, N'fld. to

Victoria, B.C. Its membership of

over 14,500 is made up of profes-

sional engineers and students of

all branches of the profession such

as mechanical, electrical, civil,

chemical, mining and so on. It has

a broad interest in the affairs of

the profession and of Canada.
In asking for the restoration ot

this tariff in certain cases and a

change in the basis of evaluation,

the Institute is acting in the in-

terests of the profession, but be-

lieves that the .best interests of

other groups as well, will be pro-

vided for, if the recommended
changes are made. These groups in-

clude general contractors, manu-
facturers and architects. In study-

ing the problem the Institute has

been in close collaboration with

the Canadian Construction Asso-

ciation and the provincial associa-

tions of professional engineers;

particularly the Corporation of

Professional Engineers of Quebec.

In the four and a half years dur-

ing which the matter has been be-

fore the Council of the Institute,

it has been discussed with every

branch from coast to coast. There
has been an unanimous support for

the proposals which the Institute

now proposes to make.

In order to have a further and
final consultation with members,
the Committee on Professional In-

terests to which Council has re-

ferred this matter called a meeting

on Thursday, January 25th at the

Headquarters of the Institute in

Montreal to which were invited re-

presentatives from a wide variety

of interests including consulting

engineers, general contractors, in-

dustry, professional organizations

and the Canadian Manufacturers
Association. Tariff Item 180e was
discussed in considerable detail

and from many aspects. Eventu-
ally a completely unanimous con-

clusion was reached which conclu-

sion forms the ba.=is of the Insti-

tute's proposal with regard to this

Item.

There are several strong argu-

ments to support the proposal, but

it is believed they can be better

appreciated by the Board if the

proposal itself is presented at this

point. In this way there can be

no confusion or ambiguity as to the

purposes of the proposal or the

logic of the arguments.
The Institute proposes

—

That Tariff Item 180e be re-

vised by deleting the word
"Plant" which is the 9th word in

the first sentence, and substitut-

ing therefor the word "produc-
tion", so that the sentence will

read "Engineers' plans, drawings
or blue-prints of machines and
production equipment"; all

words after "equipment" to be

deleted.

The specific arguments to sup-

port this proposal are

—

As presently written 180e in-

cludes on the free list many types

of engineering work which are now
a commonplace to Canadian engi-

neers, such as "plant layouts,

foundations, structural supports,

dams, spillways and other hydro
construction". The Institute feels

there should be a tariff on draw-
ings for such work, in order to sug-

gest to Canadian organizations

that Canadians are competent to

do it, and to discourage the habit

of going outside of Canada for such

services.

The present wording is not clear.

"Wiring piping, platforms, ladders,

stairs, etc." seem too trival to be

included separately in a tariff item.

The Institute contends that nor-

mally such things may be asso-

ciated with or attached to mach-
ines. In such cases they are actu-

ally a part of the machine or

equipment and thus would be

exempt from duty, as is the mach-
ine.

It is recognized that a tariff en-

courages foreign industry to erect

plants in Canada for the Canadian
market. Isn't it reasonable there-

fore to expect that similarly for-

eign engineering firms can be en-

couraged to establish their "plants"

in Canada? The Institute argues

not only that the tariff should be

restored in many instances where
it has been removed but that the

rate should 'be high enough to

make it worth while for a foreign

engineering firm to open a design-

ing office here. Therefore

—

The Institute proposes that

the valuation of plans under
Tariff Item 180 should be based
on 3% of the cost instead of the

present 1% as described in the

J

Appraisers' Bulletin of June 20,

1939. This adjustment would
make the tariff more effective

and at the same time would
eliminate the inconsistency of

the present practice, whereby
architects' p'ans are valued on

the 3% basis and have been so

valued for many years.

The Institute's interest in the

tariff comes from the conviction

that as far as possible Canadian
work should be done by Canadian
engineers. It is admitted that in

some instances of a highly special-

ized nature it may be advantag-
eous to consult firms outside of

Canada, but in most cases Can-
adian firms are as competent or

more competent than firms any-
where else in the world to do Can-
adian work. The Institute's study

indicates that many orders are

placed elsewhere, simply because

some Canadians who employ such

services are ignorant of Canadian
engineers' competence and accom-
plishments. It seems unfair and
unwise to encourage this unneces

sary employment of foreign firm

by making tariff concessions.

It is natural that American engi-

neering firms should specify Ameri-
can made equipment (as they do)

because they are familiar with it.

For the same reason they are

likely to use in their designs ol

structures to be built in Canada
materials, parts and standards not

used, not suitable or not obtainable

in Canada. This creates delays and
unnecessary expense for the Can
adian customer. Also there are

noteworthy examples of American
engineers designing types of equip-

ment, plant layouts and founda

tions that are not suitable to Can-
adian weather, temperatures and
other conditions.

In those instances where Can-
adian firms or government agencies

feel that the specialized knowledge
of some one foreign firm is essen-

tial to them, it is contended that

such specialists should work
through a Canadian associate. In

this way a Canadian staff of engi-

neers will be employed on the de-

signing instead of Americans.

As an alternative it is contended

that the American specialist should

establish his own ofiice in Canada
to do Canadian work. Thus Can-
adians will become familiar with

the highly specialized fields, with-

out the necessity'' of moving across

the border to do so. It seems only

fair and reasonable that the monev
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arned in Canada should in large

loasure be spent in Canada. The
iliees referred to in this paragraph
•e much different from the sales

ffices now being operated here by
I veral American firms.

Another evil that follows the in-

a~ion of the Canadian engineer-

iii field by Americans is that fre-

uontly American contracting firms

10 given the contracts for the

|>ork because

—

1

a—They are subsidiaries or as-

sociated companies,

b—The engineering firm has

established the "habit" of

using a certain contracting

firm or firms.

lanada is fortunate in having
|nany large and highly competent
iiiitractiiig companies who can do
rartically all the work required in

anada. They should not be ex-

liiiled from their own natural field

iv the employment of American
liuineering firms to do the work
i' design.

There are many actual cases on
ile with the Institute that prove
he accuracy and the common sense
if the agreements advanced in this

'ii sentation. Most of them have
;)een submitted previously to the

[Minister of Finance but if the

Hiard desires copies for its records

he Institute will be pleased to

supply them. They prove that in

uost instances there was no need
if employing foreign engineers, and
hat in several instances better re-

ults could have been obtained if

!^anadians had been engaged. Un-
ier these circumstances it is ob-

nous there will be no hardship for

anadian users of engineering ser-

Hces, if a modest tariff is applied

—or restored—to discourage the
)abit of engaging the engineering

inns of other countries.

The Institute urges that the pro-

posed changes be instituted as

]uickly as possible, in order to

)ring to an end the injurious effects

m the engineers of the present
procedure.

All of which is submitted.

R. E. Heartz, m.e.i.c,,

Vice-President.

J. B. Stirling, m.e.i.c,

Chairman of

Committee on Professional

Interests.

L. Austin Wright, m.e.i.c,

General Secretary.

!050 Mansfield Street,

Montreal, January 29th, 1951.

February 9, 1951

The Tariff Board of Canada,
Ottawa, Ont.

Re: Item 180 and 180e

Gentlemen :-

May we have the privilege of

placing before the Board in writing

certain items which were discussed

during the recent hearing, but
which are not covered by our
brief?

In the first place we would like

to refer to the method of valuation
for engineers' plans. You will re-

call that this was discussed in some
detail before the Board last week.
Our position is that we are satis-

fied with the present system as

long as the rate is set at 3% in-

stead of the present 1%.
Judging from the terms of refer-

ence, it appears that the Minister
is interested in investigating the

present method in order to deter-

mine if a better method can be de-

vised. With this in mind we have
proposed that the valuation of

engineers' plans for customs pur-
poses be based on the actual fair

market value of the plans them-
selves rather than on the estimated

cost of the finished structure, as is

done at present.

To us this seems like a much
simpler method inasmuch as it

takes care of all the variables that

enter into the present method. Also
it would render unnecessary any
checking of the finished structure

which is necessary now, to com-
pare the estimated cost with the

actual cost.

From the observations of the

Board members, made at the re-

cent hearing, it appears that if

Section 35 (1) of the Act is ad-

ministered as it is written, the

basis of valuation will be precisely

that which we have proposed. In

those cases (if there are any) in

which the fair market value cannot

be determined and section 35 (2

or 3) are resorted to, we request

that the basis of valuation as de-

scribed in the Appraisers Bulletin

(Miscellaneous No. 6—Revised)
be changed from 1% to 3%. This
latter figure approximates the act-

ual cost (the engineers' charges)

much more closely than does the
former.

Secondly, you will recall that re-

presentatives of Canadian Indus-
tries Limited asked that process

layouts be added to the list of

duty-free plans which we had de-

scribed in our brief. To this we
agree fully. Thus the final proposal
of wording for duty-free plans
would be:

"Engineers' plans, drawings or
blue-prints of machines, produc-
tion equipment and process lay-
outs".

We are grateful to you for this

opportunity to expand our previous
presentation.

Yours sincerely,

L. Austin Wright, m.e.i.c,

General Secretary.

Thanks, Dr. Cleveland

Members of the Institute who
know or have heard of Past-Presi-

dent Dr. E. A. Cleveland of Van-
couver will agree heartily with the

sentiment of the following editorial

which appeared in the Vancouver
Province on February 2, 1951:-

"For years, whenever local muni-

cipalities have talked about amal-

gamating any of their activities,

they have remarked on the out-

standing success of one such mer-

ger—G r e a t e r Vancouver Water
Board and Vancouver and District

Sewerage and Drainage Board.

"Those boards are held up as

models of what can be accomplish-

ed by municipal co-operation. And
by common consent the credit is

given to Dr. E. A. Cleveland, ll.d.,

m.e.i.c, chief commissioner of the

Water Board and chairman of the
Sewerage Board.
"This week Dr. Cleveland marks

his 25th anniversary as chief com-
missioner of the Water Board. For
25 years his tact, diplomacy, in-
tegrity, force of character and engi-
neering skill have served the cities

and municipalities that belong to
the board.

"It is no accident that during Dr.
Cleveland's quarter-century the
water services of those cities and
municipalities have been adminis-
tered with the minimum of friction
and a maximum of efficiency. They
have been directed by a firm hand.

"Dr. Cleveland has kept above
politics and petty squabbles and
has adroitly discouraged both on
his boards. As an engineer, as an
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administrator and as a public ser-

vant he has set a great example of

service.

"A self-sacrificing m a n^ Dr.
Cle^•eland has always preferred to

remain in the background. After 25
j'ears we Vancouverites want to

record our appreciation and our
thanks."

N.S. Association and Halifax Branch Hold Joint

Annual Meeting

Engineers and

Automobiles

It is interesting to note that an
automobile insurance company
doing business both in the United
States and Canada recently re-

leased particulars of an extensive

survey of its experience with all

Torms of automobile insurance.

The figures indicated that en-

gineers stood seventh in order

of excellence as automobile in-

surance risks.

In the list of sixty-four differ-

ent categories of automobile users

commissioned military personnel

stood twenty-sixth, doctors thirty-

second, and the legal profession

fifty -first.

Pre-stressed Concrete

Committee

The Institute is advised that the

Institution of Civil Engineers has
recently established a pre-stressed

concrete development committee to

co-ordinate research work leading

to a basis of assessing the ulti-

mate strength of pre-stressed con-

crete.

A rational approach to the as-

sessment of ultimate strength has
been put forward by Prof. A. L. L.

Baker in the Institution of Civil

Engineers Structural and Building
Engineering paper No. 26 entitled

"Recent Research in Reinforced
Concrete and its Application to

Design". The method is basically

dependent on the knowledge of the
.stress-stz-ain characteristics of the

concrete and steel used and the
limiting strains at failure of a
beam. It is desirable that, in any
future tests, measurements of

strain should be made, so that the
validity of Profe.ssor Baker's
method may be checked.
The committee hopes to co-or-

dinate test work on beams and ob-
tain the data required to verify
Prof. Baker's method.

Some 300 engineers from Halifax

and various centres in Nova Scotia

attended the joint annual meeting
of the Halifax Branch of the E.I.C.

and Association of Professional

Engineers of Nova Scotia on Jan-
uary 30th last. The meeting took

the form of a banquet in the main
ballroom of the Lord Nelson Hotel.

Joint chairmen were A. R. Har-
rington, chairman of the Halifax
Branch and J. D. Eraser, president

of the Association. The principal

speaker was Air Vice-Marshal C.

R. Slemon, Air Officer Command-
ing R.C.A.F. Training Command,
Trenton, Ont.

Among the guests at head table

were:- Mr. Harrington, Mr. Eraser,

I. P. Macnab, president-elect of

the Institute; Angus Macdonald,

Premier, and Hon. J. A. D. M«_
Curdy, Lieut.-Govemor of Nov^
Scotia; Mayor G. S. Kinley
Halifax, Air Vice-Marshal Slemon;^
AV/M R. C. Gordon, A.O.C.
Maritime Group R.C.A.F.; Dr. A.
E. Cameron, president, Nov a^

Scotia Technical College; Brigad-
ier E. C. Plow, General Officer

Commanding, Eastern Command.
The following new members of;

the Association executive were]

elected at the meeting: president,'

J. Douglas Eraser, m.e.i.c, Hali-

fax; vice-president. Dr. D. J.

M a c N e i 1, m.e.i.c, Antigonish

;

councillors, Wm. A. Devereaux,
M.E.I.C, Halifax; Dr. M. Roy
Foran, m.e.i.c, Halifax;' Ch'de
Cameron, m.e.i.c, New Glasgow;
and R. P. Nicholson, m.e.i.c, Stel-

1 arton.

Ontario Association Honours General

McNaughton
Highlights of the annual meeting

of the Ontario Association of Pro-

fessional Engineers were the ad-

dress by General A. G. L. Mc-
Naughton on the work of the

has been awarded only twice b&l
fore — to the Honourable C.

Howe, Minister of Trade ai

Commerce and Dr. C. R. Young
dean emeritus of applied scienc

at the Universitv of Toronto.

International Joint

and the presentation

ciation's gold medal
eral by Lt. Col. L. F.

jjresident of The
Institute.

The medal, for

accomplishment to

Commission, The photograph above was tak-

of the Asso- en after the presentation ceremony.

to the Gen- It includes (1. to r.) E. V. Buch-

Grant, past- anan, retiring president of the

Engineering Association, Gen. ^McNaughton.
Col. Grant, and W. H. M. Laugh-

"outstanding lin, incoming president of the As-

the nation", sociation.
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Further Honours to E. V. Buchanan

! Last month the Journal report-

J on the recognition by Ontario

lydro of the outstanding contri-

Mition of E. V. Buchanan as gen-

ial manager of the Public Utilities

'ummission of London, Ontario. It

,\a6 a complete surprise to Mr.
Buchanan to be invited to par-

Kipate in the inauguration of

Hydro's great new transformer

;iiul frequency changer station at

jPond Mills and to find that the

|station was to be named the E. V.

jBuchanan Station.

The most recent honour was en-

tirely premeditated and Mr. Buch-
anan was given warning that he

was to be the honour guest at a

banquet in Port Stanley which
would commemorate his 40 years

of service as general manager of

the London and Port Stanley Rail-

way. Highlight of the festivities

was the conferring on Mr. Buch-
anan of an honorary citizenship

of the Town of Port Stanley. The
accompanying photo was taken at

the Stork Club at Port Stanley.

At the testimonial dinner for E. V. Buchanan, left to right, Yen. Archdeacon
W. A. Townshend; Mayor Allan ,J. Rush; .J. Bevan Hay, vice-chairman of the
P.U.C; Dr. J. J. Tallman, chief librarian, U.W.O.; R. W. D. Lewis, K.C., chair-
man of P.U.C. ;\Mr. Buchanan; George D. Y. Leacock, president, Maloney
Electric Co., Toronto, guest speaker; Elmo W. Curtis, past chairman of the
P.U.C; Alex G. Calder, commissioner, P.U.C; Vern McKillop, secretary,[^P.U.C

Engineering— Profession or Trade

From Engineering News Record,

September, 1950.

"New light is cast on the old

question as to whether engineer-

ing is a profession or trade by the

U.S. Supreme Court's decision in

a case relating to fees schedules

set up by real estate boards.

Because real estate operators

—

like engineers—sell services rather

than commodities, the first ques-

tion before the court was whether
supplying such services constituted

a trade, as that term is used in

the prohibitions against restraint?

on trade in the Sherman Act.

The Supreme Court concluded

that it did constitute a trade. And
in stating why it did, the court

made observations that may be

applicable to engineering services.

This decision of the Supreme
Court also is of importance to

engineers because it related to

schedules of minimum fees that

are set up by local real estate

boards and which members are

required to observe. The court

found that the system under which
the Washington Real Estate Board
issued its schedule constituted a

violation of the Sherman Act.

Since the high court handed
down its decision (May 8) the

U.S. Department of Justice has
announced that the decision will

be used as the basis for action

against organizations of architects

ind engineers that set up sched-

ules of fees. The charge will be
that the use of these schedules is

also a violation of the Sherman
Act (E.N.R., May 18, P. 23).

From a review of this decision

and of preceding legal dictum, it

appeared logical to conclude that,

from the purely legal point of

view, only a small part of what

engineers do falls into the profes-

sional classification. When a con-

sulting engineer is called in for

the sole purpose of rendering an
opinion based on his knowledge of

engineering, the courts could be

expected to hold that his work on
that engagement is professional.

But as soon as he undertakes to

render a service, to prepare de-

signs and specifications, his work
would be considered a trade—in

the eyes of the law.

The Supreme Court had before

it an appeal from a decision of the
United States District Court for

the District of Colimabia in THE
UNITED STATES OF AMER-
ICA V THE NATIONAL ASSO-
CIATION OF REAL ESTATE
BOARDS ET AL. In the district

court, the Department of Justice

had charged the National Asso-
ciation of Real Estate Boards, its

executive vice-president, the
Washington Real Estate Board
and 15 of its members with viola-

tion of the Sherman Act 'by con-
spiring to fix commission rates for

the members. (The national asso-

ciation had in its code of ethics a
provision that schedules of fees

set by local boards should 'be ob-
served, and the Washington board
had a provision in its code stating

that "brokers should maintain
the standard rates of commissions
adopted by the board, and no
busmess should be solicited at

lower rates.")

The national and local boards
as well as the ofiicers and mem-
bers covered by the indictment
were acquitted by the district court
in both the criminal and civil

action. Subsequently, the Depart-
ment of Justice appealed the dis-

trict court's decision in the civil

suit to the Supreme Court. The
high court concluded that there
was not sufficient evidence against
the national board and its execu-
tive ofiicer to warrant conviction,

so it let their acquittal stand; it

concluded, however, that the case
against the Washington board was
sufficient to warrant conviction.

A basic question in this case was
whether the 'business of a real
estate agent is a "trade" within
the meaning of the Sherman Act,
or whether it is a type of service
that is outside the provisions of
that act.

On that point Justice Douglas,
who delivered the opinion for the
Supreme Court, said:

"Members of the Washington

THE ENGINEERING JOURNAL March, 1951 195



board are entrepreneurs. Some are

individual proprietors; others are

banks or corporations. Some liave

no employees; others have large

staffs. But each is in a business

of his own. The fact that the busi-

ness involves the sale of personal

services rather than commodities
does not take it out of the cate-

gorj- of "trade" within the mean-
ing of Sect. 3 of the act. The act

was aimed at combinations organ-
ized and directed to control the

market by suppression of com-
petition "in the marketing of

goods and services."

The Supreme Court's statement
that members of the Washington
real estate board are entrepren-

eurs, each with a business of his

own, and its observation that "the

fact that this 'business involves

the sale of personal services rather

than commodities does not take
it out of the category of "trade"
within the meaning of the act

"would seem to indicate that the

court would reach a similar con-
clusion concerning the practice of

consulting engineers and architects,

if and w^hen the question is placed
before it."

Athlone

Fellowships

A recent visitor to Montreal was
Dr. William Abbott of the British

Ministry of Education who is

visiting Canada to assist commit-
tees in examining candidates for

the recently established Athlone
Fellowships for engineering train-

ing in the United Kingdom.
On February 7th last Council,

through Vice-President Heartz,

arranged a luncheon for Dr.

Abbott, at which the latter was
able to outline the purposes and
conditions for the award of the

fellowships. Dr. Abbott stated that

there are twenty-eight fellowships

to be offered in group A—for

undergraduates; and ten in group

B for engineers in industry. At
the time of the luncheon meeting
committees had on hand some
seventy applications.

The fellowships will provide for

travelling costs to and from the

United Kingdom and weekly allow-

ance of £6-10 shillings, which is

roughly equivalent to the wage of

a skilled mechanic. Dr. Abbott

admitted that while this income

might seem low to Canadians, the
Ministry of Education felt rather

strongly that the Canadian can-
didates should not be treated any
better than Britain's own appren-
tices or apprentices from other
parts of tlie Commonwealth

—

there are said to be approximately

a thousand of these visiting stu-

dents every year from other coun-
tries of the Commonwealth.

Dr. Abbott accompanied by Mr.
F. East of the United Kingdom^
High Commissioner's office iaj

Ottawa, is to visit the universities!

in Canada.

Correspondence

Overseas Members

Maracaibo, Venezuela,

January 24, 1951.

Dear Mr. Editor :-

I have for acknowledgement
your letter of the 31st October,

1950, and I would deem it a favour

if you would convey to the Council

my sincere appreciation of their

confidence in having approved my
transfer from Junior Member to

Member of the Institute.

It is regrettable that distance

prevents me from actively joining

into activities of the Institute. You
can rest assured, however, that

those of us who are living down
here are still very much interested

in the affairs of the Institute and

the strides in Canadian Engineer-

ing as evidenced by the Journal.

I hope that on my next trip to

the States and Canada I may have

the opportunity of personally visit-

ing your Headquarters.

F. S. Idenden, m.e.i.c.

Bordeaux, France,

January 31, 1951.

Dear Mr. Editor :-

I very recently received the De-
cember Copy of the Engineering

Journal and wish to take this op-

portunity to thank you for for-

warding them to me in France. I

find that the people here, particu-

larly the Engineers, are interested

in Canada, and the opportunities

that it has to offer. I find the Jour-

nal most interesting, particularly

from a technical point of view, and

its contents enable me to more ac-

curately discuss the present
methods of construction employed

at home and to confirm my state-

ments that Canada is the ideal

country to live in and the land of

opportunity for all its citizens.

As mentioned in my previous let-

ter, I expect to be back in Canada
in July, 1951, and will then no

doubt be in need of employment.
The Institute Employment Ser-

vice succeeded in finding suitable

employment for me last year, and
I would like to make use of its;

facilities again this year.

P. C. Barlow, s.e.i.c.

Civil Defence

Montreal, Que.,

January 29, 1951,

Circular Letter to Branch Secre-

taries of The Engineering Institute

of Canada.

Gentlemen :-

For some time consideration has

been given by the Council of the

Institute to the subject of civil de-

fence. Also there have been dis-

cussions between officers of the

branches and officers of the Insti-

tute. I have been instructed to

send a circular letter to the

branches informing them of Coun-
cil's policy.

JSIore than a year ago the presi-

dent of the Institute was invited to

see General F. F. Worthington, Co-
ordinator of Civil Defence, to dis-

cuss these matters. To the meeting
was also invited Mr. Allan Ross
who at that tune was chairman of

the Ottawa Branch of the Insti-

tute and president of the Can-
adian Construction Association.

The general secretary and Major-
General Guy Turner also w^ere

present.

The situation was discussed in

considerable detail and the out-

come was that in the opinion of all

it appeared there was nothing that

the Institute could or should do at

the moment. General Worthington
agreed to keep in touch with us and

to advise us just as soon as the

situation changed.

Recently some of the branches

have been asking for information

and the matter has been discussed

further by Council. Acting under
instructions from a recent meetino
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spoke again with General Worth-
iigton and in this conversation he

xplained that the situation as far

s we were concerned was precisely

- it had been at the time of the

iiterview in Ottawa.
General Worthington believed

hat there was still nothing which
\ e could do at the national level

nit he did point out that members
if the Institute could be of great

issistance in working with other

groups at the local level. He re-

•ommended that they be urged to

nterest themselves in the matter

rom that point of view. He stated

ilso that he would get in touch

ivith us just as soon as there ap-

peared to be anything that we
pould do as a national organiza-

tion.

Under these circumstances Coun-
m1 has agreed that no action will

be taken until instructions or re-

juests are received from the gov-

rnment. However, Council desires

to call attention to General Worth-
mgton's statement that members of

the Institute could help at the local

level. It is suggested that where

local affiliations have not taken

place already members of the

branches get in touch with others

who are interested in this subject

and lend their assistance to any
movement which may develop. In

this way it is believed that the

maximum assistance can be ren-

dered.

If any branch has observations

to make on this subject or sug-

gestions which they think would be

helpful please write Headquarters

so the matter may be considered

by Council.

Council would be interested in

knowing of any activities in this

field whether carried out by the

branch or by individuals. Such in-

formation might well be reported

through the columns of The Engi-

neering Journal.

L. Austin Wright, m.e.i.c,

General Secretary.

Co/ombo Plan

Ottawa, January 27, 1951

Room A133, No. 1 Building

Mr. L. Austin Wright, m.e.i.c,

General Secretary

Canadian newspapers recently

have given a generous amount of

pubhcity to the "Colombo Plan",

which is the Commonwealth's
counterpart of the United States

Point-Four Program, and the

United Nations Technical Assist-

ance Program. The Colombo Plan

involves South and South-East
Asia; the recipient countries at

present being Ceylon, India and
Pakistan, while the United King-
dom, Canada, Australia and New
Zealand are the sources from which
technical assistance will be sought.

The Technical Assistance Ser-

vice, of the Department of Trade
and Commerce, has been organ-
ized to administer Canada's part

in the Plan. The main functions

of this unit will be to secure Can-
adian technicians for long or short

term periods of service abroad,
and to place foreign trainees in

Canadian industry. In view of the
similarity of purpose and functions

of the United Nations Technical
Assistance Program and the
Colombo Plan, this Division has
been assigned the task of handling
the Canadian end of the United
Nations program.

The success of these programs
in Canada will depend on the sup-

port and co-operation given by
Canadians, particularly by Cana-
dian industry and the associations

and societies directly related to

industry. In view of the present

world situation, it is unnecessary

to emphasize the importance of

these technical assistance pro-

grams. It is realized that the pro-

vision of technicians for service

abroad and the placement of

trainees in our industry will en-

tail certain sacrifices and expen-

ditures, both by the Federal Gov-
ernment and by industry. This,

however, should be regarded as

part of Canada's effort to assist

the Asiatic countries in their

struggle to raise the standard of

living of their respective peoples,

and to eliminate outside influences

that might destroy their freedoms.

Your Institute, through its wide
membership, can be of very great

value in promoting these programs.
May we enlist your co-operation

in drawing to the attention of

your membership requests for

technical assistance received by
us, and in contacting certain in-

dustries we feel may hesitate to

accept trainees from Ceylon, India

and Pakistan.

There is a tremendous selling

job to be done, and we believe

you can help us to put the idea

across to your members. This in-

directly contributes to the national

defence of Canada. The cost of

such programs will be very small

in comparison with that of an all-

out war. Furthermore, the long

term results to be achieved will

be of mutual benefit.

Your comments on this subject

will be much appreciated.

T. J. BROOK,
Director,

Technical Assistance Service,

Department of Trade and
Commerce, Canada.

Montreal,

February 8, 1951

(diet. Feb. 6)

Department of Trade
and Commerce,
Ottawa, Ont.

Attention: T. J. Brook, Esq.,

In your letter of January 27th
you call our attention to the Tech-
nical Assistance Service of the
department which has been organ-
ized to render assistance of a
technical nature to the Asiatic
countries. This matter has been
brought to our attention before
through the department and also
through other officers of the gov-
ernment. However we're glad to
have your further communication
and in particular your suggestion
that we can be of assistance.

I can assure you that the offi-

cers and members of The Engi-
neering Institute of Canada have
a deep interest in these problems
which may well have an impor-
tant bearing on the world situa-
tion. It is impossible to commit
ourselves to any specific under-
takings at the moment because
the authority for such things lies

with our Council. However until
you have a specific proposal to
put to us I can tell you that we
are most interested and sympa-
thetic.

Would it be helpful to you if

we printed in 2'he Engineering
Journal the letter which you have
just sent to us? The Journal goes
to almost 16,000 people and many
of them are just the type that you
have in mind—both for services in

the Asiatic countries and as pros-
pective employers of the citizens

coming from both countries for

training in Canada.
If you could let me have word

on this promptly we could have
the letter in the March issue. I'm
sure that it would interest many
hundreds of our members. If you
would like to make any change in

the communication in the light of

the fact that we might publish

we'd be very glad to have you
revise the communication.
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If you have any specific ideas

in mind please do not hesitate to

send them to us. Our organization

caters to engineers in all branches

of the profession and it's made up

of the most senior men in the pro-

fession and in industry as well as

about 6,000 of the younger men

—

both students and junior engineers.

Surely within this large company
there would be some few that

would be of particular value to

you in the enterprises which you
will be promoting.

L. Austin Wright, m.e.i.c.,

General Secretary.

Elections and Transfers

At the meeting of Council held at

Headquarters in Montreal, Saturday,
January 20th, 1951, a number of applica-

tions were presented for consideration

and on the recommendation of the Ad-
missions Committee the following elec-

•tions and transfers were effected:

Members

:

J. B. M. Armstrong, Vancouver, B.C.
v. A. Bain, Montreal, Que.
R. R. Buckley, Ottawa, Ont.
C. H. Conroy, St. John's, Njld.

S. V. Donvito, Arvida, Que.
Ci. Ferris, Cornwall, Ont.
I. Ingenohl, Montreal, Que.
W. S. Korwin-Lopuszanski,
Montreal, Que.

P. R. McAdam, Sudbury, Ont.
A. Packevicius, Ottawa, Ont.
¥. R. Ross, Sudbury, Ont.
R. Saarits, Lethbridge, Alta.

P. E. Semler, Copper Cliff, Ont.
J. W. Smith, Sudbury, Ont.
L. E. Tarandi, Montreal, Que.
L. C. A. Walford,
Montreal West, Que.

Juniors :

S. Gaunt
R. S. Trusslei-

Transjeried from tlie class oj

Junior to that oj Member:
R. A. Begg, Montreal, Que.
N. W. Blakely, Hamilton, Ont.
J. T. Brennan,

Sle. Rose de Laval, Que.
W.'H. Craig, Beauharnois, Que.
C. Damecour, Montreal, Que.
D. L. Dickson, Montreal, Que.
P. E. Douville, Acton Vale, Que.
B. H. C. Downman, Belleville, Ont.
W. Hobson, Lachine, Que.
H. A. N. Holland,
Mount Royal, Que.

G. B. MacCoy, Sarnia, Ont.
D. K. Macdougall, Chatham, N.B.
S. D. MacKinnon, Calgary, Alta.

G. R. McLean, Edmonton, Alta.

G. E. Ransom, Beauharnois, Que.
A. G. Rochon, Sorel, Que.
F. F. Woods, Montreal, Que.
J. M. Woods, Campbellton, N.B.

Transferred from the class of
Student to that of Junior:

H. A. Templeton, Guelph, Ont.

The following Students were admitted:
B. W. Allen
E. E. Anderson
J. C. Apps
J. R. Arnold
N. Baker
F. Baril
J. L. R. Beaudet
J. R. G. Belanger
E. S. Bengston

D. D. Lambert
R. Lamontagne
N. J. Lapierre
P. LaRochelle
A. J. Lemoine
P. L. J. Llmbert
E. T. Linney
E. J. Loen
D. G. Loomls

C. D. Carter
J. K. Cavers
A. Chabot
J. A. J. L. ChoUet
J. Coblenz
R. D. Connor
J. P. Cote
R. B. Cote
T. Covello
A. Crepin
F. G. Crofton
A. dec
de La Chevrotiere

J. L. R. R. Demers
J. M. Dessureault
A. W. Dewhurst
J. P. Dick
P. Y. Dionne
J. Dudra
A. Filion
P. H. Fillion
R. G. K. Findlay
J. I. Fisher
y. Forgues
J. H. A. Forrester
D. D. Forsythe
J. G. Forth
J. E. G. Fortin
R. Fortin
K. W. Fraser
W. L. Fraser
Y. Fraser
M. Gauthier
J. N. L. Gauvin
J. P. Gauvreau
M. Gendron
R. Gilbert
J. C. Gilley
M. Glotman
J. W. Godin
L. Gosselin
R. Guerin
G. P. Harley
D. D. Haun
N. D. Heaslip
R. G. Heitshii
P. M. Hendrie
D. A. Hicks
D. R. Holbrook
H. Hornstein
L. A. J. Irrubeau
A. E. Insley
G. F. Jacobs
J. K. Jamison
W. N. Jeffrey
W. A. R. Johnston
T. E. Jones
K. C. Kavanagh
J. S. Keeler
A. C. Kenny
K. W. Kolthammer
R. Labrie
J. A. L. Lachance
P. Lacourniere
B. M. Laliberte
J. W. McDearmid

J. D. McDougall
E. J. Macfarlane
W. G. McGaughey
E. G. Maclnnis
J. R. M. McKay
J. K. McMillan
V. V. Neis
A. I. Newfeld
I. N. Nicholson
D. C. O'Donnell
C. F. Olive
A. Ouellet
D. F. Page
O. L. Pearce
W. Pellan
Y. Pelletier
S. W. E. Pepler
J. H. Perdue
B. J. Peters
J. G. Pike
H. G. Pinder
W. J. Plank
E. G. Poole
P. R. Poulin
A. Premont
G. A. Pritchard
D. E. Reid
E. S. Reid
M. E. Reid
T. J. Rhydd'erch
R. Roberge
L. D. Roberts
F. J. Robinson
S. M. Ross
K. A. Rutt
E. Ryll
J. M. Samson
G. Santerre
P. A. Savard
J. H. Scott
A. C. Schwenger
J. W. Shipman
H. O. Simola
G. D. Stephen
M. A. R. Stewart
R. K. Swartman
J. H. Taylor
R. P. H. Therrien
H. E. Thiessen
A. E. Thomson
W. C. Thomson
H. Toda
J. E. Umiker
R. Vincent
V. Visnevskis
M. S. Wakulchik
J. O. Ward
J. R. Waterston
A. G. White
R. A. White
R. S. Williams
J. I. B. Williamson
R. M. Withers
J. S. Wood
S. H. Woodend
F. C. Woodruff

C. W. Bermingham J. Malouin
A. Bertrand L. J. Marcon
I. J. Billington D. J. Matheson
P. M. Bilodeau M. K. Mathieson
J. P. L. Bois C. E. Mercier
B. A. Bowen R. A. Miller
M. Brassard G. G. Monkman
A. G. Breckenridge J. L. Murray
M. J. Butler R. R. Myers

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
Juniors:

R. W. Edgecombe, Edmonton, Alta.

M. A. Jackson, Edmonton, Alta.

Junior to Member:
D. A. Bennett, Medicine Hat, Alta.

Student to Junior:

J. G. Hutcheon, Calgary, Alta.

Saskatchewan
Member:
W. F. Gibbs, Maple Creek, Sask.

Juniors:

A. L. Court, Regina, Sask.
T. J. Mannmg, Hegina, Sask.

Students:

J. F. Acton, Saskatoon, Sask.
1). A. Drew, Saskatoon, Sask.
T. A. Kajewski, Saskatoon, Sask.
E. W. Mmogue, Saskatoon, Sask.

Junior to Member:
I. W. Twaddell, Saskatoon, Sask.

Nova Scotu

Junior to Member:

C. W. Johnston, Halifax, N.S.
W. P. Kerr, Rockingham, N£.

Student to Member:

J. H. Reeder, Kentville, NJi.

Quebec
Member:

J. A. Hayman, Montreal, Que.

At the meeting of Coimcil held in

Shawinigan Falls, Que., Saturday, Febru-
ary 17th, 1951, a number of applications
were presented for consideration and
on the recommendation of the Admi»-J
sions Committee the following elections

]

und transfers were effected:

Members

:

R. P. Allsop, Toronto, Ont.
E. C. Brisco, Chatham, Ont.

J. E. Campbell, Gatineau, Que.
T. M. Carscadden, Lethbridge, Alta.

J. V, Daniliauskas, Montrecd, Que.
G. B. Erlebach, Vancouver, B.C.
S. T. Reynolds, Sarnia, Ont.
A. R. Stanford, Comer Brook, N'fld.

A. S. Wright, Corner Brook, N'fld.

Juniors:

R. W. Brown, Shawinigan Falls, Que.
C. G. Fritz, Winnipeg, Man.
P. A. Gobeil, Cap de la Madeleine, Que.
D. L. Marr, Sudbury, Ont.
.W. D. McDonald, Toronto, Ont.

U. Raabe, Winnipeg, Alan.
A. D. Rae, Sarnia, Ont.
J. W. Waldron, Kingston, Ont.

Tran-sferred from the class of
Junior to that of Member:

J. M. Casault, Edmonton, Alta.

G. W. Clarke, Edmonton, Alta.

J. D. Cram, WaUaceburg, Ont.
H. L. Dahl, Winnipeg, Man.
P. S. Dewar, Windsor, Ont.
T. C. Elliott, Calgary, Alta.

G. G. Fisch, Montreal, Que.
C. M. Fung, Trinidad, B.WJ.
D. E. Guard, Winnipeg, Man.
G. S. Halter, Fort William, Ont.

R. A. Hemstock, Devon, Alta.
D. E. Hibbard, Leamington, Ont.
L. L. Langille, Montreal, Que.
G. B. Livingston, Toronto, Ont.

G. H. Loane, Toronto, Ont.
D. D. McLean, Toronto, Ont.
R. H. Morehouse, Halifax, N£.
W. V. Morris, Winnipeg, Man.
L. F. Morrison, No. Vancouver, B.C.
H. A. Norton, Shawinigan Falls, Que.
D. D. Oldreive, St. Thomas, Ont.
P. A. Pasquet. Niagara Falls, Ont.

J. F. Pink, Wilmington, Del. U£A.
R. A. Ritchie, Prince Rupert, B.C.
J. S. L. Shales, Toronto, Ont.
J. E. Stanners. Toronto, Ont.
M. J. Warren, Nor^l•ood. Man.
R. S. Willmot, St. Catharines, Ont.
J. P Woods, Grand'Mere, Que.
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Transjerred from the class of
Indent to that oj Junior:

W G. Dolman, Selkirk, Man.

The follomng Students were admitted:
J Allan F. Laronde
E W. Ankenman R. J. Long
R O. Auger D C. Longman
H D. Bagley T. G. Low
E N. Baker S. J. Lugos
•S R. Baldwin T. W. Lumsden
L. J. Bandiera R. B. N. McBurney
:r A. Batt S. McClements
M H. Bayne C, V. MacEachern
.1 S. Bean w . A. Mcintosh
J G. Belyea H. E. Maclnfyre
F. T, Booth W . R. McKay
G E, Bowie R. M. McKee
J H. Boyd L. J. MacKinnon
F F. Braithwalte P. Marko
B. W. Brooker A M. Marshall
R. E. Brooks D K. Marshall
M R. Browning M C. Matsubayashi
G R. Burns T J. Maxted
J. M. Burrows G A. Metcalfe
C. I. Cameron C. E. Miller
A J Campbell R. L. Montador
D S. Campbell D. A. Moore
R, G. Canning L. J. Moores
G U. Cekich J. P. Morgan
A J. Ceresino J. C. Morris
J. R. Challis S. E, Morton
R. D. Christie K. J. Murphy
J. R. Clarke D. A. Murchie
J R. G. Cocking- F. A. Neary
M G. Colvin L. A. M. Neil
R. D. L. Connell R. J. Newton
G. H. Cornish M C. Norris
E. J. Couchman M J. Nugent
K. R, Crean A. M. Parent
L. M. Cuddy R. J. Patchell
A. P. Cunningham A. W. Peterson
P. J. Dallien G. P. Phemister
J. M. Davidson E. L. Phillips
R. D. Davis K. L. Philp
W H. Davis M A. S. Pittman
J. A. Dawn J. J. Pomor
F. J. Dells E. M. Powell
F. De Maio P. A. Primeau
G. K. Dimock R. J. Primeau
J. W. Disher J. K. A. Quittner
O. Dodson J. T. J, Raleigh
D. C. Doherty H. D. Ramsay
R. A. Downing J. G. Reynolds
R. C. Drinkwater J. Re7ek
I. R. Dutton J. A. Rome
C. L. Eckert L. J. Rootham
G. G. Else T. T. Rose
N. M. Engelman L. J. Rubino
J. D. Fahey A. R. Ruggles
K. R. Fahey C. G. Ryan
D. A. Fenwick H. C. Rynard
C. V. Flanagan E. R. B. Saint
G. A. Flett E. K. Sauer
R. G. Foxall J. J. ?ebisty
A. Frame L. C. Sevick
R. H. Funk G. D. Sharon
A. Gater D. R. Sherk
F. Gill A. S. Simonsen
A. Gladstone G. M, Sinclair
R. A. Goodings L. W. Smith
W D. Goodings G. B. Sphikas
G. A. Gorman T. H. Stasiulis
D. D. Graham A. R. Stienstra
E. A. Greenberg B. C. Stonehill
R. Greenhalgh S. Takahashi
J. R. Gregory J. R. Tanner
A. M. Heisey F, D. Thompson
J. R. Hiley S, Timoshek
J. R. Hodgson J. H. Tims
E. F.. J. Homey H. G. Topliss
W K. Hushes W T. Tucker
J. H. B. Hyde D. K. Turner
W N. Isberg G. M. Tuttle
B. A. Jakowenko G. N. Unsworth
R. W. Jarvi P. C. Veinot
C. E. Jay P G. Vicary
I. E. Jensen W L. Wagner
D. L. Johnson A G. Westaway
I. Johnsson R. G. White
N J. Johnstone D. A. Weisand
F. S. Jones W R. Williams
A. Kapetsu w J. Willsie
A. Kazdan H. L. Wood
D. H. Keen C. M, Woodruff
J. R. Kemp P. P. Yeh
D J. L,. Kennedy T. F. Yellowlees
K. Kitchen S J. D, Yeo
H Laks Z. Zalepa
W . A. Landon V. Zvarlch

Applications throiigh 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. Bear, Edmonton, Alta.
J. A. Dunlap, Edmonton, Alta.

Juniors

:

N. G. Brown, Edmonton, Alta.

R. K. Dixon, Calgary, Alta.

K. C. Johnstone, Edmonton, Alta.

Junior to Member:
A. L. Berry, Edmonton, Alta.

W. M. Huddleston, Medicine Hat, Alta.

C. R. Neill, Calgary, Alta.

Student to Member:
R. H. Nicolson, Edmonton, Alta.

Saskatchewan
Junior

:

E. Y. Carlson, Regina, Sask.

Students

:

H. E. Dishaw, Saskatoon, Sask.

W. A. McLaughlin, Saskatoon, Sask.

Junior to Member:
G. S. Crawford, Regina, Sask.

W. C. Long, Saskatoon, Sask.

S. Ringheim, Saskatoon, Sask.

Student to Junior:

S. N. Bugaresti, Regina, Sask.

E. D. Ortloff, Regina, Sask.

T. C. Smith, Regina, Sask.

R. J. Tomlinson, Regina, Sask

Manitoba
Members:

C. L. Fisher, Winnipeg, Man.
C. S. Landon, Winnipeg, Man.

Nova Scotia
Members:

A. F. Copp, Halifax, N.S.
R. D. Fitzner, Halifax, N.S.

News of Other Societies

The Society for Advancement
of Management, Montreal chap-

ter (P.O. Box 164. Station B,

Montreal) announces the second
one-day Industrial Engineering
Conference, March 30, 1951, at the

Mount Royal Hotel.

W. B. Hewus of Dominion Rub-
ber Company Ltd., Montreal, is

secretary and co-ordinator of the

conference, the general theme of

which is "Engineering—a Profit

Path".

The Chemical Institute of
Canada (18 Rideau St., Ottawa,
Ont.) will hold its 34th annual con-

ference in Winnipeg, Man., June
18 to 20, 1951.

The American Institute of
Electrical Engineers (33 West
39tli Street, New York), schedules

district meetings as follows—the

southern district meeting April 11

to 13 at Miami Beach, Florida;

north eastern district meeting, May
2 to 4, at Syracuse, N.Y.; the

Great Lakes district meeting, May
17 to 19, at Madison, Wisconsin.

The three district meetings pre-

•cede the Summer General Meeting
of A.LE.E., which will take place

in Toronto, Canada, June 24 to 29.

at the Royal York Hotel.

June 11 to 15V 1951, are the dates

of the Toronto semi-annual meet-
ing of the American Society of
Mechanical Engineers (29 West
39th Street, New York 18). The
Royal York Hotel will be head-
quarters.

The American Society for Test-
ing Materials (1916 Race Street,

Philadelphia 3, Pa.) announces
that the annual meeting in 1951

will be at Atlantic City, N.J.,

Chalfonte-Haddon Hall, June 18

to 22.

The British Standards Institu-

tion (24/28 Victoria Street, West-
minster, London, S.W.I.) an-

nounces the appointment of Mr.
H. A. R. Binney, C.B., as the new
director and secretary of the In-

stitution.

He succeeds the late Mr. Percy
Good, C.B.E.

The Institution of Naval Ar-
chitects and the Institute of

Marine Engineers, in Association

with the Institution of Engineers
and Shipbuilders in Scotland and
the North East Coast Institution

of Engineers and Shipbuilders,

will hold the International Confer-

ence of Naval Architects and
Marine Engineers during the Festi-

val of Britain this year.

The dates for the international

conference are:- London, June 25

to 30, 1951; Glasgow, July 2 to 4,

1951; Newcastle, July 4 to 6, 1951.

The secretary of the Conference
is at 10 Upper Belgrave Street,

London, S.W.I.

The 1951 annual conference of

the Institution of Engineers
Australia (Science House, Glou-
cester & Essex Streets, Sydney,
N.S.W.) will be in session in Bris-

bane, April 2 to 7.

The International Welding Con-
ference will meet in London and
Oxford, England, from July 14 to

21, 1951. The congress will include

the annual meeting of the Inter-

national Institute of Welding,
and its various commissions, and
is being sponsored by the five
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British member societies, namely,
the Institute of Welding (2, Buck-
ingham Palace Gardens, Bucking-
ham Palace Road, London, S.W.I.)

,

the British Welding Research As-
sociation, the British Acetylene
Association, the Welding Sections

of the British Electrical and Allied

Manufacturers' Association and
the Sheet and Strip Metal Users'

Technical Association. The presi-

dent of the Reception Committee
is Sir William Larke, K.B.E.

The Measurements Section of the
Institution of Electrical Engi-
neers will hold a conference on
electrical instrument design in

London, England, from the 28th
to the 30th of May this year.

Members of the Engineering insti-

tute of Canada are invited to at-

tend.

Full details of the conference
may be obtained from the secre-

tary of the Institution, Savoy
Place, London, W.C. 2.

At the annual meeting in Jan-
uary of the Association of Pro-
fessional Engineers of N e w
Brunswick at the Admiral Beat-
tie Hotel in Saint John, N.B., Prof.

J. Harry Moore, m.e.i.c, was
elected president. He succeeds J.

P. Mooney, m.e.i.c, of Saint John,
who retains a seat on the council

as nast-president.

OtJier items on the agenda of the
meeting were a presentation t^ R.
A. Hughes of the first $200 schol-

arship of the Association; a report
from Dr. A. F. Baird, the Associa-
tion's representative on the E.I.C.

Council; the setting up of a pub-
lic relations committee; and a

change in the Association's by-laws
to permit the use of the designa-
tion of P. Eng., rather than
R P E.N.B.
Tbp principal sneaker was J. M.

H. Eraser, superintendent of the
Saint John Dry Dock Co. Ltd.

On the occasion of the Festival
of Britain, a Joint Ene'ineering
Conference will be held by the
Institutions of Civil, Electrical,

and Mechanical Engineers in Lon-
don from June 4 to L5. The pur-
pose is to record the contributions

of Britain's engineers and scientists

to the advance of civilization.

Members of the Institute are
cordially invited to attend and
participate in the discussions.

Further details may be obtained
from headquarters.
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News of the Personal Activities

of

Members of the Institute

J. A. McCrory, m.e.i.c, former president
of The Shawinigan Engineering Co. Ltd.,
has been elected chairman of the board.
He is succeeded as president by R. E.
Heartz, m.e.i.c, the former vice-presi-

dent and chief engineer of the company;
and A. L. Patterson, m.e.i.c, has been
appointed chief engineer.

J. A. McCrory, M.E.I.C.

Mr. McCrory joined the Company in

1916. Subsequent appointments in the
Company were as follows: office engi-

neer, 1918; vice-president and chief engi-

neer in 1935; and president in 1949.

In 1950 he was awarded The Julian C.
Smith medal of the Engineering Insti-

tute for achievement in the develop-
ment of Canada. The degree of D.Sc.
was conferred upon him by McGill Uni-
versity, Montreal, in 1950.

Mr. McCrory was chairman of the
Montreal Branch of the Institute in

1929; and represented that branch on
the council in 1930-1936; and he was
vice-president in 1937-38.

Mr. Heartz began his association with
the Company in 1920. He was resident

engineer on power developments at

Shawinigan Falls, La Gabelle, St. Nar-
cisse, and Paugan Falls, subsequently
being transferred to the head office in

Montreal. In 1935 he was appointed
assistant chief engineer and since then
has been associated with all phases of

the numerous Shawinigan Engineering
projects. Many innovations in methods
and equipment, which have led to in-

R. E. Heartz, M.E.I.C.

creased economies have been initiated

by him.
In 1941 he was loaned by the Shawini-

gan Company to Wartime Merchant
Shipping Limited where he acted in the

capacity of general manager until 1942.

This organization directed and co-

ordinated the efforts of fourteen ship-

yards and their associated suppliers in

carrying out the Canadian cargo vessel

programme.

k. L. Patterson, M.E.I.C.
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In January, 1947, Mr. Heartz was ap-
pointed vice-president and chief engi-

neer and was made a director of The
Shawinigan Engineering Company.
Mr. Heartz has been chairman of the

Montreal Branch of the Institute; a
I'ouncillor and a vice-president. He is

chairman of the Finance Committee of

the Institute.

Mr. Patterson, the new chief engineer,

joined the Company as a junior engi-

neer, subsequently becoming office en-
gineer, and assistant chief engineer.

He graduated from McGill University
in mechanical engineering in 1914. He
was overseas from 1914 to 1919 with the
R.C.A., and joined the Shawinigan or-

sanization on his return.

F. McCallum, m.e.i.c, regional engineer
for P.F.R.A. Kam.loops, B.C., has been
elected chairman of Central B.C.
Branch.
Mr. McCalluiti is from! Saskatoon and

is a graduate of the University of Sas-
katchewan, where he received a B.Sc.

degree in civil engineering in 1938. He
joined the Prairie Farm Rehabilitation
Administration in Regina that year. He
was appointed assistant engineer in Cal-
gary in 1941 and went to Regina as
assistant engineer a year later. He re-

ceived the anpointment as district engi-
neer of P.F.R.A. at Regina in 1944. He
was later district engineer at Saskatoon,
and in 1948 went to his nresent position

as regional engineer at Kamloops.

E. R. Sniallhorn, m.e.t.c, general man-
ager of Aerocrete Construction Co. Ltd.,

Montreal, has been elected chairman of
the Montreal Branch of the Institute.

A Montrealer, he graduated from
McGill University receiving a B.Sc. in

civil engineering in 1923. On graduation
he worked for the late H. G. Hunter,
consult'ng engineer in Montreal, on
water works and sewage work.
He left Mr. Hunter to accept a posi-

tion as as.sistant to Mr. Willis Chipman,
consulting engineer, Toronto, in connec-
tion with the design and construction of

E. R. Smallhoin, M.E.I.C.

a filter plant, reservoir and other addi-
tions to the water system of the City of

Welland, Ont. On the completion of this

job, he came back to Montreal to accept
a position with the firm of R. S. and
W. S. Lea for whom he acted as assist-

ant engineer in connection with exten-
sions to the water works systems at

Windsor, Ont., and Brantford, Ont., and
the power development on the Coati-
cook River for the Town of Coaticook,
Que.
In 1931, he left Mr. Lea's employ to

become associated with Aerocrete Mont-
real Limited. This firm later was ab-
sorbed or developed into the present
Aerocrete Construction Company Lim-
ited of which he is now general man-
ager.

F. McCallum, M.E.I.C.

George E. Humphies, m.e.i.c, has been
elected chairman of the London Branch
of the Institute.

Born at Wolverhampton, England, he
was educated at Wolverhampton and
Staffordshire Technical College, receiv-

ing a national certificate in mechanical
engineering from the Institution of mech-
anical engineers in 1927. He had been
associated with Foster Bros. Ltd., in

England as a draughtsman. In Canada
in 1928 he was with Hamilton Bridge
Company, and in 1929 he did structural

design for the Hydro-Electric Power
Commission of Ontario, after which he
worked for a time with McClintic Mar-
shall Construction in Pittsburgh. Pa. He
worked for the Department of Lands
and Forests in ]932, and for several

years after he was in the mining indus-

try. From 1935 to 1940, for Canadian
Comstock Co. Ltd., Toronto, he worked
on design and construction of metal-
lurgical and power plants in mines in

Ontario.
He was overseas with the R.C.E. in

the recent war. Since his return he has
been in private practice, in partnership
with M. M. D'llon & Company, con-
sulting mechanical engineers in London,
Ont.

H. W. Nickerson, m.e.i.c, chief engineer
of Canadian Cottons Ltd., Cornwall,
Ont., has been elected chairman of the
Cornwall Branch of the Engineering In-

stitute.

A graduate of the University of New
Brunswick. Mr. Nickerson received a
B.Sc. degree in electrical engineering in

1929 and in civil engineering in 1933.

During 1929 and 1930 he was with the
telephone engineering department of

Northern Electric Company Ltd., in

Montreal, and with the wire and cable

sales department. He joined Canadian
Cottons Ltd., at Milltown, N.B., in 1934,

during the construction of a I'einforced

concrete dam. He was made assistant

plant engineer of the Gibson Mill of

Canadian Cottons in Marysville, N.B.,

in 1939. He was appointed plant engi-

neer of the Canada Mill and the Dundas
Mill of the Company in Cornwall, Ont.,

in 1943. He received his appointment as

chief engineer of the Company in 1947.

F. F. Fulton, M.E.I.C, manager of the
Belleville Plant of the Northern Elec-

tric Company, has been elected chair-

man of the Belleville Branch of the
Institute.

Mr. Fulton has been with Northern
Electric since his graduation from
McGill University in 1928, and most of

his service with the company has been
in the field of electronics. He entered the

active forces m 1939, as a lieutenant.

F. F. Fulton, M.E.I.C.

and attained the rank of brigadier early

in 1945. He served overseas, and was
awarded the O.B.E. in 1943 for his con-
tribution to the technical services.

With Northern Electric he started as a
sales engineer and after occupying a
number of positions, became sales man-
ager of special products in 1937. Fol-

lowing his return from active service in

1946, Mr. Fulton was made chief engi-

neer of the electronics division and in

1949 was appointed manager of govern-
ment contracts. He went to his present
position in 1950.

C. D. Carruthers, m.e.i.c, of Wallace,
Carruthers & Associates Ltd., Toronto,
has been elected chairman of the Tor-
onto Branch of the Institute.

Born at Millbrook, Ont., Mr. Car-
ruthers studied at the University of

Toronto receiving the degree of B.A.Sc.
in 1927. After graduation he joined
Gordon L. Wallace, m.e.i.c, consulting
engineer, as desisner and draughtsman.
He remained with Gordon L. Wallace,

and received in 1931 an appointment as
chief designer. He was consulting struc-

tural engineer for the firm prior to his

appointment as associate and chief de-
signer in 1947. The firm became known
as Wallace, Carruthers & Associates Ltd.,

in 1951, and Mr. Can'uthers is general
manager and designing engineer.

E. T. W. Bailey, m.e.i.c, chief combus-
tion engineer for the Steel Company of

Canada, Ltd., at Hamilton, has been
elected chairman of the Hamilton
Branch of the Institute.

Mr. Bailey graduated from the Uni-
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versity of Toronto with a B.A.Sc. degree
in chemical engineering in 1926. In 1932
he received the professional degree of

chemical engineer from the same insti-

tution. He worked with Aluminum
Company of Canada Limited, Arvida,
Quebec, for two }-ears as assistant chief

chemist, before joining the Steel Com-
pany of Canada at Hamilton, in 1928.

He was later appointed head of the
combustion engineering department.
Mr. Bailey was the winner of the

Plummer Medal of the Engineering In-
stitute in 1948. He is a director of the
Association of Iron and Steel Engineers.

Julian Garrett, M.E.I.C., will discontinue
temporarily his practice as a natural gas
consultant in Edmonton, Alta., to ac-

cept a two year appointment by the
Government of Barbados as public utili-

ties commissioner and director of petro-
leum and natural gas. Before going into
private practice in 1948 he was vice-

president of Northwestern Utilities Lim-
ited, Edmonton.

T. R. McLagan, m.e.i.c, president and
general manager of Canadian Vickers
Ltd., Montreal, was elected to member-
ship of the American Bureau of Ship-
ping in New York, at the recent annual
meeting.
The Bureau which sets and main-

tains shipbuildinsc standards, required
extension of the foreign surveying staff,

with exclusive surveyors being stationed
in eisht foreign ports including Halifax
and Vancouver.

Richard A. Low, m.e.i.c, who was asso-
ciate professor of civil engineering, re-

signed some months ago from the staff

of Queen's University, Kingston, Ont..

to become chief executive engineer for

Trans-Canada Highway Division, Fed-
eral Department of Resources and De-
velopment.

Professor Low graduated from
Queen's University in 1928 with a B.Sc.
in civil engineering and joined the
teaching staff of that institution in 1930,

where he later became, successively,
assistant professor of civil engineering
and associate professor. He holds the
degree of master of civil engineering
from Cornell University.

Professor Low has worked on geo-
detic, railway and highway surveys, and
on construction jobs. He made the final

location of the Quebec Chibougamou
Railway, and located the south section
of the Isle MaliTne-Quebec transmission
line for the Shawinisan Water and
Power Company. Shortly after the out-
break of the recent war he joined the
gauge division, Departme^it of Muni-
tions and Supply, in Ottawa, and served
during its period of organization, re-

tumine to Queen's in the, autumn of
1942. He has long been interested in

community planning, doing graduate
work in this field and making several
traffic surveys. He has been active in

developing the work of the Kingston
Town Planning Commission. He has
ppFved a.s rhaimnan and secretary of the
Kines+on Branch and represented the
branch on the Council of the Engineer-
ing Institute in 194.5.

John T. Watson, m.e.i.c, has retired

from the DOst of city manager of Leth-
bridze, Alta.

Mr. Watson came from Scotland to

Canada in 1900. He was appointed, in

190(5, a.ssistant to the chief engineer of
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the City of Calgary power and light

plant. From 1906 to 1916 he was super-
intendent of the Western Electric Com-
pany's plant at Red Deer, Alberta, and
in the latter year was appointed chief

engineer of the City of Lethbridge
power and light and water plant. In 1929
he received the appointment as city

manager of Lethbridge.
Commenting on his retirement, Leth-

bridge newspapers recalled J. T. Wat-
son's able administration of the civic

financial situation as well as his work
in municipal utilities during his long
service.

A. L. Mieville, m.e.i.c, has been appoint-
ed managing director of the associated
companies throughout Asia of John
Blackwood Hodge Limited. He will re-

side in Calcutta, India. Previously he
was managing director of Bailimo Limit-
ed, London, England.

H. G. Michell, m.e.i.c, who was general
manager of the Bolivian Power Co.,
Ltd., at La Paz, is now with the Mont-
real Engineering Co. Ltd., Montreal.
Mr. Michell went to the Bolivian

Power Company in 1939 as manager of
Oruro division. He was manager of the
La Paz division in 1946 and 1947. He
was then appointed general manager of
the Company.

M. D. Stewart, m.e.i.c, who was for-

merly city engineer of Sudbury, Ont., is

affiliated with the Kilborn Engineering
Co. Limited, consulting engineers in

Toronto. He is concerned with the de-
sign and supervision of variou.s munici-
pal engineering works.

R. J. Askin, m.e.i.c, has been appointed
vice-president (manufacturing) of the
Abitibi Power and Paper Company
Limited, Toronto, Ont.
Mr. Askin started in the pulp and

paper business with the Fort William
Paper Company Limited in 1921. He
was appointed manager of this mill in

1930 shortly after its merger with Abi-
tibi operations and he was later appoint-
ed manager of the Thunder Bay Divi-
sion. In 1942 he moved to Toronto as
assistant manager of mills, becoming
manager in 1943. He is a graduate in

mechanical engineering of Queen's Uni-
versity. He is a past-councillor of the
Engineering Institute of Canada, and a
past-chairman of the technical section
of the Canadian Pulp and Paper Asso-
ciation.

Fred H. Ballon, m.e.i.c, of Vancouver,
has retired from the position of chief
engineer of the British Columbia Sugar
Refining Company, Limited. Mr. Bal-
lou was eligible for retirement two years
ago but postponed his departure from
the sugar company's services until after
the completion of the new beet sugar
factory at Taber, Alta. He was in com-
mand of the engineering and constnic-
tion of this large factoiy, and he also
was in charge of establishing the com-
pany's factory at Picture Butte, Alta.

W. R. Craig, m.e.i.c, is the new chief
engineer of the British Columbia Sugar
Refining Company, Limited, Vancouver,
B.C. and its subsidiary operations, in-

cluding the Canadian Sugar Factories,

'Ltd., in Southern Alberta.
Mr. Craig graduated in 1933 as an

electrical engineer from University of
Alberta. He worked at various positions

including a short period with the Leth-
bridge Northern Irrigation District, un-

il
til he joined the engineering staff of
Canadian Sugar Factories in 1935 aa

assistant construction engineer on the

company's factory at Picture Butte. On
completion of this project, Mr. Craig
held various posts with the sugar Com-
pany there and at Raymond, Alta. For
a short time he was master mechanic (rf

the Picture Butte plant.

In 1940 he was transferred to Vancoa-
ver and lias been at the sugar com-
pany's head offices ever since, except for

two years' service with the R.C.E.M.E.
On his discharge from the army with

the rank of lieutenant he returned to

the sugar company's engineering staff at

Vancouver.

Henrik Mngaas, m.e.i.c, is associated^
with the firm Hill-Clark-Francis Ltd,
New Liskeard, Ont.
Mr. Mugaas was with Lamaque Gold

Mines Limited, Bourlamaque, Que. for

many years, returning to his work there

after service in the R.C.A.F. in the re-

:

cent war. He was chief «?urveyor of the

Company.

E. K. Lewis, mx.j.c, of Imperial 03
Limited, has been transferred from
Montreal to Winnipeg, where he is sup-

erintendent of the manufacturing de-

partment. Mr. Lewis has been with the

Imperial Oil since 1934. He was at Dartr
moutli, N.S.. for several years, and in

the engineering and development sec-

tion of the Company at Sarnia, Ont. He
was production manager of the Polymer
Corporation in 1946. He came to Mont-
real as superintendent of the Imper'
Oil Refinery in 1948.

He graduated from N5. Technic
College in 1930.

W. J. McAdam, mji.i.c, the former chief

engineer of J. L. E. Price, Montreal,
Que., is now with Wood and Langston, fli

Montreal.
Mr. McAdam had joined J. L. E.

Price in 1947 as assistant to the chief

;

engineer with reference to the mechani-
cal and electrical trades. He was chief

engineer for Wartime Housing Ltd.,'

Toronto, in 1945 and 1947.

Dr. K. R. Rybka, mji.i.c. and John H.
Ross, M.E.I.C, both of Toronto, have
been appointed by the City of Toronto
to a Committee to study the applica-

tion for the increase in the price of gas.

made by the Consumers Gas Co. oi]

Canada.

Ewart M. Haacke, M.EJ.C., Toronto,
Ont.. is now associated with J. A. Wil-

;

son Lighting & Display Ltd., in Mont-
real, Que.
Mr. Haacke was editor, for the past i

6 years, of the Hugh C. MacLean pub-
lication "Electrical News and Engineer-
ing". He joined the publication as as-

sociate and technical editor in 1945

after service with the R.C.A.F. He grad-

uated from Queen's University in elec-

trical engineering in 1942.

.4. O. Drysdale, M.EJ.C., has been ap-

pointed assistant superintendent ofj

Plant No. 5 of Canada Cement Co.;

Ltd.. Belleville. Ont. He has been ae-

si.stant superintendent of the Company's
j

plant in Montreal for several years.

E. L. Miners, mj;.i.c., is working in 1

Ottawa, Ont.. as estimator for the De-j
fence Construction Co. Ltd.

Mr. Miners graduated from the Uni-
versity of Saskatchewan in civil engi-

neering in 1936. He was for several

vears the assistant general manager of

'
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jhe C. M. Miners Construction Co. Ltd.

n Saskatoon.

). L. McGillivray, M.E.I.C., of Imperial
,)ii Ltd., has been transferred from Sar-

!iia, Ont., to Toronto, Ont. During the

fecent war he was a technical advisor

m petroleum products to the Royal
^Janadian Navy, with the rank of lieu-

ienant commander in the R.C.N .V.R.

H;^ returned to his work with Imperial
^11 in 1946.

James M. Coiirtright, M.E.I.C., of Shell

j3il Co. of Canada Ltd., has been trans-

'feired from Vancouver, B.C., to Toronto,
liliit., where he will be general manager
111' the purchasing and stores department.
Mr. Courtright, has been associated

.vith the Company since his graduation

ifrom Queen's University in civil engi-

nopring in 1941.

E. H. Sinclair, m.b.i.c, who was branch
rnaiiager of the Quebec Division of

Canadian Ice Machine Company Lim-
.itt'd, Montreal, is now associated with
John Inglis Co. Ltd., refrigeration and
air conditioning division and has been
transfeiTed to the British Columbia
Branch.

Maj. I. M. McLaughlin, m.e.i.c, of the

Department of National Defence, has
returned to Ottawa following a course

at the Military College of Science,

Shrivenham, England.
Maj. McLaughlin went to England in

1948.

Gordon H. Mikkelborg, M.E.I.C, of the
Ontario Paper Co. Ltd., has moved to

Thorold, Ont., as materials handling and
transportation engineer. He was, earlier,

mechanical superintendent at Heron Bav
South. Ont.

J. E. Thoni, M.E.I.C, who has been
assistant superintendent of construction,

at the University of Toronto, is. now
associated with the firm of architects.

Page & Steel, of Toronto.

G. P. Dewar, M.E.I.C, of Imperial Oil

lAd.. has been transferred from Montreal
to the manufacturing department of the
Company in Winnipeg. Man.

B. D. McDermott, m.e.i.c, is a project
engineer with Foundation Co. of Canada,
Montreal. He was associated with J. L.

E. Price Company in 1947-1950, and,
earlier, with the Fraser-Brace Engineer-
ins Co. T-td.. at Montreal and in Sha-
winigan Falls.

John R. Michie, m.e.i.c, of Canadian
Ice Machinery Co. Ltd., has been trans-

ferred from Ottawa to Vancouver, B.C.

_
Mr. Michie graduated from Univer-

sity of Toronto in mechanical engineer-
ine in 1940. He has since been associated
with Canadian Ice Machinery Company
as designer of refrigeration systems, sales

engineer, assistant to the president on
plant expansion, or contract engineer,

and he was Ottawa Branch Manager
before going to Vancouver. He sensed
with the R.C.NV.R. in the recent war.

J. L. Dery, m.e.i.c. is associated with
fjabrador Construction Co. Montreal.
Previously he was vice-nresident of The
Key Construction, Ltd.. in Montreal,
Que.
Mr. Dery graduated from the Royal

Military College in 1934.

He worked in Montreal for the Fed-

eral Department of Public Works, before
going overseas in the recent war with
the R.C.A. He was a partner in the
consulting engineering firm of Lapointe
and Dery, in Montreal prior to joining
the Key Construction Company in 1949.

B. E. U. Gagnon, m.e.i.c, is with Bath-
hurst Power & Paper Co. Ltd., Bathurst,
N.B., as a senior designer. He was for-

merly with Stadler, Hurter & Co., Mont-
real.

Thomas J. Kew, m.e.i.c., is a design
engineer with Ford Motor Co. of Can-
ada, Windsor, Ont.
He graduated from Queen's Univer-

sity in 1948 receiving a B.Sc. degree in

civil engineering, and was thereafter
engineer in charge of testing materials
at the Department of Public Works
testing laboratory in Ottawa.

F. A. Hunt, MJJ.I.C, who was assistant
division engineer for the Canadian Na-
tional Railways at Belleville, Ont., has

been transferred to Capreol, Ont., as

division engineer.
Mr. Hunt joined C.N.R. at Brantford,

Ont., after graduating from Queen's
University in 1940. He served overseas

in the recent war as a lieutenant in the

R.C.E. He has, since returning to C.N.R.,

been located at Toronto, at St. Cathar-
ines, and at Belleville.

Stuart S. Gilmour, M.E.I.C., has been
appointed by the British Columbia Elec-

tric Company to the position of resident

engineer on the reconstruction of the

number one Hydro-Electric plant situat-

ed at Lake Buntzen near Vancouver,
B.C.
Mr. Gilmour had been, for several

years previously, chief field engineer for

the Columbia Cellulose Co. Ltd., at

Prince Rupert, B.C.

Kenneth R. Shipley, m.e.i.c, who is

with Imperial Oil Limited, has been
transferred from the Montreal East Re-
finery, to Winnipeg, Man.
Mr. Shipley was the .^ipervisor of

Chairmen of E.I.C. Branches whose elections were,announced

in the February issue

W. R. Godfrey, M.E.I.C.

Saint John Branch
F. H. MacKay, M.E.I.C.

Sault Ste. Marie Branch

H. D. Keil, M.E.I.C.

Border Cities Branch
G. P. Sturdee, M.E.I.C.

Sarnia Branch
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Plant No. 2, of Imperial Oil in Sarnia
in 194-t. and he was with the Tropical
Oil Company in Columbia, S.A., as
assistant refineiy superintendent for
several years, before returning to Im-
perial Oil in Montreal.

D. A. Welsh, jr.E.i.c. is district engineer
at Prince George. B.C., for the British
Columbia Department of Public Works.
Mr. Welsh graduated from University

of British Columbia in civil engineering
in 1949.

E. Ross Welsh, jr.E.i.c, has been ap-
pointed Quebec district engineer of
.Alcliem Limited with headquarters in
Montreal. His new territory will include
all of Quebec excent the northern mining
regions.

Mr. Welsh graduated from the Uni-
versity of Saskatchewan with a B.Sc.
degree in mechanical engineering. Dur-
ing World War II he served for three
years with the Canadian Dental Corns
and one year as an air gunner with the
R.C.A.F. He joined Alchem Limited in
1948 and was in charge of the company's
Calgai-y office for the past two vears.
He is a member of the Canadian In-

stitute of Mining and Metallursy and
of the Association of Professional Engi-
neers of Alberta.

R. K. Nicholson, jr.E.i.c. formerly of
Montreal is a sales ensrineer in the
anparatus department with Canadian
General Electric Co. Ltd., in Toronto,
Ont.
Mr. Nicholson received a degree of

B.Eng. fn electrical eneineering from
McGill University in 1949.

Louis A. Zalkinrl. jr.E.i.c. is a design
engineer for the Libbv Air Conditioning
Ltd., in Montreal Previously he was
sales engineer for Sheldons Ltd., Gait.,
Ont.

W. V. Tob'as, jr.E.i.c, is with Camdinn
Indu.stries Limited, in the construction
engineer'ng department at Kineston,
Ont. Formerly he was with Canadian
Hydrographic Service at Ottawa, Ont.

.T. M. Tho»rias. jr.E.ir.. is now emploved
bv the Electrical Mnnufnctur'ng Co.
Ltd.. at Montma-^ny, Que. He was nrev-
iously with the D-nartment of Coloni-
zation in Quebec City.

H. H. L. Pratlev. jr.E.i.c. h^s gone to
New Glasgow. N.S.. to work for the
Maritime Steel & Foundry. Previon.sly
he was des'trner with P. T,. Pratley,
M.E.T.C., consulting engineer, Montreal.

H. .T. T. Pa»fer«on, jrEi.c. is wo'-king
with the Domin'on Structural Steel
Timitpd. Montreal. He Graduated from
McOill University in civil engineering
in 1948.

Prev'ou.^ly he was emnloved bv Shaw-
inip-an Engineerins Co. Ltd., working on
hydro-electric construction.

Guy Petit, Jr.E.i.c. is with Fraser-Brace
Ensineering Co. Ltd., working at St.
.loseph d'AIma. Que., as field engineer on
dam construction.

Prpviou.sIy he was with The Shawini-
fan Engineering Co. Ltd., at Trenche,
Que.
Mr. Petit graduated from Ecole Poly-

techn'que in civil engineering in 1949.

Stan Nowski, jr.E.i.c, of Trenton. Ont..

i.s an assistant construction engineer for

Donald Inspection Ltd., Toronto, Ont.
He graduated from the University of

Toronto in 1949 in civil engineering.
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D. P. Howell, Jr.E.i.c, who was pre-

viously with the Civil Service Commis-
sion, Department of Resources & Devel-
opment at Banff, Alta., is now working
at the Royal Canadian Mint, in Ot-
tawa, Ont., as an assayer.

Mr. Howell graduated from the Uni-
versity of Alberta in 1949, receiving a
B.Sc. in chemical engineering.

Andre Moncel, jr.L.i.c, who had been
district developrnent engineer with Can-
adian Liquid Air Co. Ltd. at Dorval,
Que., is sales engineer with Watson Jack
& Company Ltd., Montreal.

G. L. Lackman, jr.E.i.c, is a mechanical
engineer with Canadair Ltd. He was
previously employed as industrial de-
sign eneineer, with Design Services
Reg'd., Montreal.
Mr. Lackman graduated from Queen's

University in mechanical engineering in

1948.

C R. Eaton, jr.E.i.c, is emploved in

the design department for A. V. Eoe
(Canada) Ltd., at Malton. Ont. He
graduated from University of Saskatche-
wan in mechanical engineering in 1949.

T. W. Dohson, jr.E.i c, is assistant

chemist at Donnacona Paper Co., Ltd.,

at Donnacona. Que. He was previously
the assistant chemist for Price Bros &
Comparv Ltd. at Kenogam'. Que.
Mr. Dobson received a B.Sc. degree

from Queen's University in 1948.

V. R. Cox. jr.E.i.c, is an instrument-
i^an with Canadian National Railways,
Edmonton. Alberta. He graduated from
t^p Univers'tv of Alberta obtaining a
B.Sc. degree in 1949.

R. H. Garro''. jr.E.i.c. is now e^inlnved
<^'ith Rotor Electric Company Lim'ted,
Toronto. Ont. He was nrev'ouslv work-
in<T on dpsi"n for Do-^'n'on Electrohome
Industries Ltd.. at Kitchener, Ont.
Mr. Carroll graduated from Queen's

TTn-versity in electrical engineering in

1946.

Paul Bris<«ette, jrE.i.c. is a p^ant enei-

neer for Sorel Industries Ltd., at Sorel,

Que.
After graduatin-T in 1948 from Ecole

Polvtochnioue. Montreal, he worked
with Cnp-^dian Fairbanks Morse Com-
pany in Montreal.

J. G. Belzi'e, jr.E.i.c. is a mechanical
assistant with Canada Packers Ltd.,

Montreal. Que. Prev'ous'v he ws chief

draughtsman for E. J. Wright Utilities

Ltd. at Strathroy, Ont.

R. G. Barbour, jr.E.i.c, of Frede'icton,
N.B.. is in Montreal, working for South-
ern Canada Power Company. He is a
1949 graduate of the University of New
Brunswick with a degree of B.Sc. in

electrical engineering.

Lt. Albert J. Aroand, jr e.i.c. who was
at Chilliwack. B.C., with the R.C.S.M.E.
is now stationed at the No. 4 Works
Gov., R.C.E., in Montreal.
He graduated from University of Sas-

katchewan in agricultural engineering in

1949.

Bernard Abugov, jr.E.i.c, is an inspec-

tor of electricity and gas in Montreal for

the Dominion Civil Service.

He graduated from McGill University

in electrical engineering in 1949.

D. R. Abbey, jr.E.i.c, is field ofSce man-
ager, in the resident engineer's office at

Senneterre, Que., for Surveyer, Nennigei
and Chenevert, Montreal.

Mr. Abbey graduated from UniverHity

of Sa.skatchewan in 1945, and did post-

graduate work at McGill University.

D. I. Ourom, jr.E.i.c, of Ottawa, ha*

left Canada for a period of two years

during which time he will be associated

with the Demerara Bauxite Co., Mac-
Kenzie, British Guiana.

W. A. Doherty, jr.E.i.c, is company
engineer with the K. J. Beamish Con-
struction Co. Ltd., Toronto. During 1950

he obtained the degree of M.A.Sc. from
the University of Toronto.

F. S. Yano, s.E.i.c, (University of Mani-
toba, 19.50, I3.Sc., mechanical engineering)

is on a training course with Massey
Harris Co. Ltd. in Toronto, Ont.

R. C. Wannop, S.E.I.C., (U.B.C., 1950,

B.A.Sc., civil engineering) is on the

.staff of Swan, Rhodes & Wooster, con-

sulting engineers, Vancouver, B.C.

Harley Stewart, S.E.I.C, (University of

Manitoba, 1950, B.Sc, mechanical engi-

neering) is now in Windsor, Ont., work-

ing for the Ford Motor Co. of Canada
Previously he was assistant sunervisor

in the forming department of FiberglaaiPj

Canada Ltd., Sarnia, Ont. I

Joseph IVorinan Stevens, S.E.I.C, (Uni-

versity of Manitoba, 1950. B.Sc. civil

engineering) is with the Department of

Public Works of Canada in Winnipeg,
Man.

C. W. Pidgeon, s.E.i.c, (Queen's Un
versity. 1948, B.Sc, mechanical engineer^

ing) who was doing post-graduate wod
at Queen's is now with the Capital WL
Cloth & Manufacturing Company, Ott
wa. Ontario.

Michael C. Nadas, S.E.I.C. (University

of Toronto, 1950, B.A.Sc. chemical eng
neerinsc) is a paint chemist for Scarf^

& Co. Ltd., Brantford, Ont.

M. W. McDermid, s.E i.e., (McGill Un
versity, 1950, B.Eng., mechanical eng

neering) is in Quebec Citv with Anglo
Canadian Pulp & Paper Mills.

James S. MacDonald, sj:.i.c. (Nov
Scotia Technical College, 1950. B.E,
mechanical engineering) is with Cana-
dian Vickers Ltd., Montreal, working as

an industrial engineer.

C. A. Marteinson, s.Ej.c, (University of

Manitoba, 1950, B.Sc., mechanical engi-

neering) is now employed by Com-
bustion Engineering Corporation in

Montreal.

P. A. Lanigan, SJ;.i.c, (McGill Univer-

sity, 1950. B.Eng., civil engineering) is

with Southern Canada Power, in Mont-
real.

C. J. Kielland, S.E.I.C., (McGill Univer-

sity, 1950, B.Eng.. civil engineering) has

joined the staff of C. J. Jeffrej-s, con-

sulting engineers. Montreal, as a struc-

tural engineer. He was previously in

Lake St. John, Que., working for A. F.

Byers Construction Co. Ltd.

A. Robert Jackson, s.ej.c. (L^niversity

of Manitoba, 1950, B.Sc, electrical engi-

neer) is now an engineer-in-training with

the Toronto Hydro-Electric Sj-stem.

Charles H. Hood, sj:.i.c.. (Nova Scotia

Technical College. 1950. B.E., naechanical

engineering) is a sales engineer with

Austen Bros. Ltd.. in Halifax, N.S. Pre-

viously he was a student engineer with

the Nova Scotia Light and Power Co
Ltd.. Halifax.
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A. S. Hicklin, s.e.i.c, (University of

Toronto, 1950, B.A.Sc, engineering
liysics) is working with Polymer Cor-

i nation, Sarnia, Ontario.

j'fohn W. Crainge, s.E.i.c, (University of
Alberta, 1950, B.Sc, civil engineering)
s a sanitary engineer for the Depart-
iient of National Health and Welfare
if Edmonton, Alta.

fl. F. Gladish, s.e.i.c, (University of
Foionto, 1950, B.A.Sc, mechanical engi-
iii^ering) is working as a junior engineer
r.r E. B. Eddy, Company Ltd., Hull,

C. Cameron Johnson, s.e.i.c. (Univer-
'^ity of New Brunswick, 1950, B.Sc, civil

jpntiineering) is with the Federal
Department of Resources and Develop-
Iment as a park engineer in the national
iPniks Branch. He is stationed at the
'Fundy National Park at Alma, N.B.

Gerald J. Foley, S.e.i.c. (University of
Saskatchewan, 1950, B.Ens., civil engi-
neering) is employed by Central Hous-
1112 & Mortgase at Ottawa. Ont.. in the
Defence Construction Branch working as
a building estimator.

.folin S. FflwarHs, s "R.t.c. (University of
British Columbia, B.A.Sc. mechanical
encineerins 1949. metallurgical eniineer-
ins, 1950) is in the sales office of DoiTiin-
ion Oxygen Co. Ltd., in Winnipeg, Can-
ada.

W. A. Corbett, s.e.i.c. CUniversity of
Manitoba. 1950. B Sc. civil enTineoring)
is working for Underwood & McLellan,
consulting municipal engineers.

EHward Chow, s.E.T.c. CUnive'-sitv of
British Columbia. 1950. B.A.Sc. civil en-
p'ineering) is with Swan. Rhodes &
Wooster. consulting engineers. Van-
couver, B.C., as a designing engineer.

Rruoe Brow»i, s v. t.c, (University of
Manitoba. 19."0. B.Sc. mechanical en<ri-

neer'UT) is with A. V. Roe Canada Ltd.,
at Malton, Ont.

L. M. Bluteau, s.e.i.c, (McGill Univer-
sity, 1950, B. Eng., mechanical engineer-
ing) is on a training course as a mech-
anical assistant with the Canadian Paci-
fic Railway. Before starting the course
be spent three months with the Royal
Canadian Navy (Reserve).

J. Baumholz, s.E.T.c, is executive direc-
tor of the Canadian Palestine Trading
Co. Ltd. Previously he was secretary-
treasurer and manager for Victoi-v
Equipment & Supply Co. Ltd., Mont-
real.

T. J. Anderson, s.e.i.c. (University of
Saskatchewan, 1950. B.Eng., mechanical
engineering) is engineering drawing in-
structor at the University of Toronto.

J. A. Aitkcn, S.E.I.C, (University of
Manitoba, 1950. B.Sc, mechanical engi-
neering) is a sales and service engineer
with Combustion Engineering Corpora-
tion, Montreal, Que.

C. W. Dumka, s.e.i.c, of Edmonton, is

working for Northern Electric Co. Ltd.,
in Montreal, as a design engineer.

J. F. Butterworth, s.e.i.c, (McGill Uni-
versity, 1950, B.Eng., metallurgical en-
gineering) is employed with Light Al-
loys Limited, at Renfrew, Ontario.

H. F. Burns, s.e.i.c, (University of
Manitoba, 1950, B.Sc, civil engineering)
is in the engineering department of the
City of Winnipeg.

Visitors to Headquarters

E. V. Buchanan, m.e.i.c, London, Ont.,
January 19, 1951.

J. G. G. Kerry, m.e.i.c.. Port Hope, Ont.,
Jan. 23.

Drumntond Giles, m.e.i.c, Cornwall,
Ont., Jan. 25.

R. E. Kirkpatrick, m.e.i.c, Grand'Mere,
Que., Jan. 25.

E. R. Eaton, m.e.i.c, Sudbury, Ont.,
Jan. 25.

V. C. Blacken, m.e.i.c, Moncton, N.B.,
Feb. 2.

Mrs. Blacken, Moncton, N.B., Feb. 2.

Viggo Jepsen, m.e.i.c, Grand'Mere,
Que., Feb. 2.

Alan E. Cameron, m.e.i.c, Halifax, N.S.,

Feb. 6.

Allan Tubby, m.e.i.c. Saskatoon, Sask.,

Feb. 8.

G. R. McMeekin, m.e.i.c. Trail, B.C.,

Feb. 12.

T. C. Main, m.e.i.c, Edmonton, Alta.,

Feb. 12.

G. F. Bennen, m.e.i.c, Hahfax, N.S.,

Feb. 12.

V. G. Kosnar, m.e.i.c, Ottawa, Ont.,

Feb. 23.

#t)ituarieg

The sympathy of the Institute is extended to the

relatives of those whose passing is recorded here.

Guy C. Dunn, m.e.i.c, who was assistant

to chief engineer for the Canadian Na-
tional Railway lines, and a resident of

Perth, Ont., died on December 31, 1950.

Mr. Dunn was born in Quebec City in

1S62, and was educated in Lennoxville,

Que. In 1881 he went to work for the

Atlantic and Northwest Railway (now
C.P.R.). He was chief engineer of the

Ottawa, Northern and Western System
of railways for eight years, and manager
of construction. During this time he
built the Royal Alexandra Bridge at

Hull, Que., which went into use in 1901.

In 1904 Mr. Dunn was appointed dis-

trict engineer for the New Brunswick
section of the National Transcontinental
Railway. He resigned from that position

in 1908 and was appointed a district

engineer of Grand Trunk Pacific Rail-

way in New Brunswick. From there he
was transferred to Winnipeg as divisio.'i

engineer in charge of engineering work
on main line and branches, and from
there to Fort William, and to Edmonton.

In 1921 he was appointed assistant to

chief engineer of Canadian National
Railways, a position which he held until

his retirement in 1928.

He .joined the Institute as an Assoc-
iate Member in 1887, transferring tc

Member 1897. He was associated also

with the Professional Engineering As-
sociations in Manitoba and Ontario.

Frederick R. Wilford, m.e.i.c, railway
and government engineer and contrac-
tor. Lindsay, Ont., died on January 16,

1951.

A native of Cookshire, Que., Mr.
Wilford was born in 1866. From 1886
to 1890 lie was engaged on the survey
and construction of the Cape Breton
Railway under the Dominion Govern-
ment, after which he worked on main-
tenance of way for the International
Coal and Railway Companv. He was
with the Canadian Pacific Railways from
1892 to 1895 on survey and construction.

From 1895 to 1897 he was engineer for

the Royal Pulp and Paper Mills Co. of

East Angus, Que., in charge of river

improvement, sidings and yards, a sys-

tem 01 waterworks. In 1897 he was ap-
pointed assistant engineer on the St.

f./avvrence Canals by the old department
of railways and canals of the DominioJi
Government. In this work he was in

charge of various works in connection
with the enlargement and deepening of

the Iroquois Section of the Galops
Canal.

A resident of Lmdsay, Ont., for the
[last 40 years, he formed the firm of

F. R. Wilford and Company with his

two sons.

He built power dams at Bobcaygeon,
Lakeficid and Young's Point, a power
station at Lindsay, and part of the
C.P.R. lines from Lindsay to Bethany,
as well as schools and hospitals in

Helleville and Lindsay.

The company ceased to operate two
years ago.
Mr. Wilford joined the Institute as

an A.ssociate Member in 1894, becoming
a Member in 1903.

John Chalmers, m.e.i.c, of Vancouver,
pioneer engineer, who surveyed western
territory in building one of Canada's
main rail lines, died at Vancouver, B.C..
on December 20, 1950. Mr. Chalmers
had gone to Vancouver from Montreal
on his letiremeut in 1937.

He was born in Scotland in 1867, but
he was educated in Canada and gradu-
ated from University of Toronto in

1894. He did railway work in Ontario
first, and municipal engineering at
Guelph, Ontario. In 1896 he was resi-

dent engineer for the Toronto, Hamilton
and Buffalo Railway. From 1899 to 1906
he did right of way surveys for track
laying and bridging for Canadian North-
ern Railway in Western Canada. From
1906 to 1912 he was structural engineer
for the Department of Public Works of
the Province of Alberta, in charge of
construction of buildings and bridges,
during which time the Parliament Build-
ings in Edmonton were built. He then
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worked tor the City of Edmonton for

several years, and he was with the Im-
perial Munitions Board during the first

World War. at Ottawa and Winnipeg.
He then joined John Quinlan Company,
contractors, in ]Montreal and he was
engineer and manager of the firm until

his retirement in 1937. He resided in

Vancouver after his retirement, devot-
ing iiis lime to gardening and the mak-
ing of fine furniture.

He joined the Institute in 1899 as an
.\ssociate Member, tran.'^ferring to Mem-
ber in 1910.

L. N. Jenssen, M.E.i.c, died on May 21,

1950, in Norway.
Mr. Jenssen was born in Hommelvick,

Xorwaj^ in 1S71. He graduated from the
School of Technology, of Trondhjem,
Norway in 1891, and took a postgradu-
ate course in hydraulics and structural

engineering at the Pob^technicum, Mun-
ich. Germany. He was employed for 10
years in Norway oh sTirvey and con-
struction work principally dambuilding
and mill-erections, and in 1902 he came
to Canada to work for Price Bros, at
Quebec City. He was occupied on rail-

way construction for several years in

Quebec, Ontario and British Columbia
His later engineering work took him
to Norw-ay, to Brazil, and to the United
States where he was associated with G.
D. Jenssen and Company in New York
City around 1920. He was resident engi-
neer in 1922 for Alexander Potter of
New York in connection with work in

Warren. Idaho, for the Unity Goldmin-
ing Company. He was later a construc-
tion engineer with the Cherry River
Paper Company at Richmond, We'^t
Virginia.

In 1925 he joined the staff of the
Duke-Price Power Company at Isle

Maligne, Que., as a designing engineer.
He joined Fra.ser Brace Ltd.. in Mont-
real in 1926.

Mr. Jenssen retired from engineering
work in 1939 and returned to Norway.
where he resided at the time of his

death.
He joined the Institute as an Assoc-

iate Member in 1904. becoming a Mem-
ber in 1911. and a Life Member in 1947.

John B. Parham, m.e.i.c, who was in-
specting engineer for B.C. E'ectric Rail-
way Co., in Vancouver, B.C., died on
January 4, 1951, at his home in Van-
couver.

Mr. Parham was born at Valleyfield,
Que., in 1882, and was a graduate of
McGill University from which he re-
ceived the degree of B.Sc. in 1908.
He had served with the 5th Royal

Scots of Canada in 1900, and had gone
to South Africa with the 4th Canadian
Mounted Rifles.

After graduation he worked with the
Interprovincial Pacific Railway at
Moncton, N.B., and with the North
Pacific; Lumber Company. He was em-
ployed for twenty years by the Cana-
dian Fairbanks-Morse Co. Ltd., in
charge of the electric and hydraulic de-
partment. His work included pump in-

stallations at Copper Mountain and
Coldstream. B.C.; installations at the
Dominion Experimental Farm at Sum-
raerland. B.C.; at the Esquimalt dr»'

dock. He al.so worked for Canadian
Fairbank.s-Mor.se. after leaving their
regular employ on an installation at
Premier Gold Mining Company. He was
later associated with the Greater Van-
couver Water Board; and with the Pub-
lic Utilties Commi.ssion of Vancouver.
He joined the Seaforth Highlanders of
Canadi in 1927, being appointed genera!
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staff oificei- with the rank of captain
in 1940. Retiring from active service in

1944 he rejoined the Greater Vancouver
Water Board. He later a.«sisted the B.C.
Electric Company in the installation of

the high-head penstocks of the Bridge
River Development, acting as repre-

sentative for the Shawinigan Engineer-
ing Co. Ltd. He was an inspecting

engineer for B.C. Electric Company
during recent years.

On the reserve of the Seaforth High-
landers, he acted as staff officer in Van-
couver and Victoria during the Second
World War.
He joined the Institute as a Student

in 1907, becoming an Associate Member
in 1913, and transferring to Member in

1936. He was also a member of the

Associt'ition of Professional Engineers of

British Columbia.

D. M. Eraser, m.e.i.c, president and
general manager of D. M. Fraser Limit-
ed, Toronto, died on January 20, 1951.

Mr. Fraser was born at Edinburgh,
Scotland, in 1879. He studied electrical

engineermg at the Heriot Watt College,

Edinburgh. From 1908 to Mav 1910 he
worked in Scotland on electrification of

steel and cotton mills.

In 1912 he came to Canadian Gen-
eral Electric Co., as an estimating engi-

neer. For C.G.E. he was responsible for

the design, layout and complete in-

stallation of the electrical plant at the
shipyard of the Canadian Allis-Chalmers
Company. He inspected electrical work
at Halifax Shipyards. He also prepared
complete electrical proposition for tli3

Prince Rupert floating dry dock and
was responsible for the complete electri-

cal distribution sj'stem for Lauzon Dry
Dock, Levis. One.
He formed the Dominion Engineering

Agency Limited, in 1922, and was presi-

dent and managing director of the firm.

In 1927 he founded the firm D. M.
Fraser Limited, and was president' and
general manager of this firm of agents
for industrial electrical equipment, until

his death.
Mr. Fraser joined the Institute in

1920 as a Member, receiving Life Mem-
bership in 1951. He was a fellow of the

American Institute of Electrical Engi-
neers, and a member of the A.ssociation

of Professional Engineers of Ontario
and the Toronto Electrical Club.

John H. Dj-er, m.e.i.c, electrical
draughtsman for R. A. Hanright, con-

sulting engineer in St. Catharines; Ont.,

died on January 8, 1951.

Mr. Dyer, was born in Halifax, Nova
Scotia, in 1906. He graduated from
Nova Scotia Technical College in 1928
receiving a B.Sc. degree in electrical

engineering.
In 1928 and 1929 he followed the

student apprentice course at Canadian
Westinghouse Company at Hamilton.
Ont.. after which he was appointed a

junior switchboard engineer. In 1933 he
was in the testing laboratory of Im-
perial Oil Company at Dartmouth, N.S.

He joined the staff of St. Mary's Col-

lege. Halifax. N.S. in 1935 and was
assistant professor of engineering for

two years, working during vacations for

the Milton Hersev Company. Sydney
N.S. In 1937 he joined the English Elec-

tric Company of Canada Ltd., St. Cath-
arines, Ont., working with the Company
on .iwitchgear design until 1945. That
year he went to Sutcliffe Company,
Limited, in New Liskeard. Ont. In 1949

he became associated with R. A. Han-
right, consulting engineer in St. Cathar-
ines, Ont., as an electrical draughtsman.

He joined the Institute as a Stude
in 1928, becoming a Junior in 1937,
a member in 1942. He was also a men
ber of the As.sociation of Professional"
Engineers of Ontario.

Leon S. Dixon, M.E.I.C., of BangO
Maine, passed away in December, 19

Mr. Dixon was bom in Medfo
Center, Maine, in 1886. He graduat
from Higgins Cla.ssical Institute
from the University of Maine
bachelor of science and master
science degrees in mechanical engine
ing. For the past twenty-five j'ears,

Dixon held executive engineering, pp
auction and construction assignme
with firms in Canada and the Unit
States.

His early engineering work in
New England States, consisted of
struction work for Industrial Gene
Contractois; engineering for Cape
Constniction Company; survey er

neering foi G.N. Paper Company^
Bangor, Maine ; design engineering fo

General Electric Company, LjTin. Mass.^
and mechanical engineering for Easten
Mfg. Co., Bangor, Maine. He did won
for the U.S. Army, in 1918. returning
Eastern Mfg. Co, as a mechanical en
neer until 1920.

He worked in Canada in 1920-21 wit
the Riordon Company, Montreal, afte

which he was manager of engineer
for the Eddy Paper Corporation, Thre
Rivers, Que., in 1923-24. As consultii

engineer he was again associated wit
the Riordon Corporation for a time,
was general superintendent of operation
l.roduction and process revisions
1924-25. for the Bogalusa Paper Co.,

Louisiana, after which he returned
Canada as chief engineer and construe
tion manager for Canadian IntematioD
al Paper Co., Montreal. He sen'ed
consulting engineer and constructio
manager for the Eddv Company,
tawa, in 1931-32, and was associat

with pulo and paper and allied indu

tries and utilities and water supply
a consulting engineer from 1933 to 1£

He was the pulp and paper consultantj
for Stone and Webster Engineering]
Corp., Boston. Mass., from 1945 toj

1948: and for two years after was a coi

sultant with Ne\yport News Shipbuild

ing and Drydock Company. In 1950 ha
was a consultant working with Madi-
gan-Hyland. engineers, of New York"
City, on a proposed new pulp and paper
mill in Labrador. His headqtiarters were

in Toronto during that time.

He joined the Institute in 1921 as .in

.\ssociate Member. transferring to

Member in 1923. He held membership
also in the American Society of Ci^^!

Engineers. American Society* of Mech-
anical Engineers, the Royal Engineer-
ing Society, the American ^lilitary

Engineers, and the Technical Associa-

tion of the Pulp and Paper Industry.

Allan Kenneth Hayes, sx.i.c, of Har-
vey Station. N.B,. died in a motor acci-

dent in Chatham, NJB., Janu.ary 4. 1951

Mr. Hayes was employed by Diamond
Construction Company as a junior engi-

neer after graduating from the Uni-
A^ersity of New Bnmswick as a ci^nl

engineer in 1950. He had worked with

the company previously as an under-
graduate. He had also done summer
work during his first three years at the

uni\"ei-5ity, with the Department of

Highways of N.B., as a chainman and
instrumentman.
He was born in 1926 in Woodstock,

N,B.. where he received his high school

education.
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News
of the

Branches

Activities of the Thirty-three Branches

of the Institute and abstracts

of papers presented at their meetings

Belleville

S. SiLLITOE, M.E.I.C.,

Se eretary-Treasurer

The 3rd Meeting of the Engineering
itute of Canada, Belleville Branch,
held February 8th at the Kiwanis

LULer with 40 members in attendance.
\lx. F. F. Fulton was in the chair. The
.pecretary read the minutes of the pre-
'ious meeting and gave a short report
)f the membership status, showing that

t had reached a total of 84, and ex-

plained that this was due in part to an
nerease in territory which is still sub-
ect to change. He reported that Mr.
Fulton had attended the Toronto annual
neeting and that Mr. F. C. Adsett had
ittended the Peterborough annual meet-
ing, representing Belleville.

Mr. J. H. Legate introduced the
speaker of the evening, Mr. I. I. Syl-

vester, who took as his subject Diesel
Electric Locomotives take their place
in Canadian Railroading.
Mr. Sylvester began his address with

a, brief outline of the development of

the Diesel electric locomotive over a
period of the last 25 years and touched
upon early experiences with experimen-
tal cars produced by the C.N.R. for

service on its newly acquired branch
lines. He gave an interesting descrip-
tion of the operation of the Diesel en-
gine and explained the principles with
the aid of slides, showing the difference

between 2 cycle and 4 cycle engines. He
pointed out that an experimental Diesel
electric car, which was run from coast
to coast over the C.N.R. lines in 1927,
still holds the speed record for the trip,

and was instrumental in establishing the
possibilities for the Diesel locomotive.
The first practical applications were
made in smaller units used as shunters
and switchers. With improvement in

the power plant and the development of
higher powers, these engines have grad-
ually become applicable to freight haul-
ing.^

With the aid of films he showed the
improvements in construction of the
Diesel electric locomotive from the
early developments to the modem
stream-liner in which the frame work
has been changed from a platform type

of construction to a truss structure in

which the major strength of the unit is

built mto the side walls of the loco-

motive. This structure is then covered
with a streamlined skin. The major im-
provements in the Diesel locomotive,

as compared to its steam predecessor,

stem from the fact that the controls are

electrical and therefore smooth acting.

The tractive effort is therefore smooth
rather than pulsating, which results in

very much less tendency towards driver

slippage and makes it possible for a

locomotive of the same weight to start

and pull a very much heavier load than
the equivalent steam locomotive. In
addition the smoother power makes it

possible to operate at higher speeds over
the same track. The efficiency of the
Diesel locomotive is double the effi-

ciency of equivalent engines using gaso-
line or high petroleum derivatives as

fuel and in comparison with steam the

advantage is graphically represented by
the fact that one tank car of fuel oU
is equivalent to 12 car-loads of coal. It

is thus possible for the Diesel locomo-
tive to run much greater distances with-
out servicing and provided the human
element and scheduling of runs can be
managed, a modern locomotive may be
run as much as 900 miles a day. At the
present time Diesel locomotives have
not been applied extensively to passen-
ger service because the greater financial

return on investment can be derived by
applying the efficient Diesel to freight

and shunting operations. One problem
remains in connection with passenger
application, namely the development of
boilers for heating with sufficient capac-
ity to cope with the extremely cold
winter weather encountered in the
Prairies and in the mountains. Continual
development is proceeding on this im-
portant phase of the work and at the
present time locomotives with a power
of 4,500 horse-power are equipped with
a boiler for heating with a capacity of
4,000 lb. per hour and are used on some
of the shorter passenger runs. Mr. Syl-
vester closed his talk with an interest-

ing colour film entitled "Railroading on
the Maybrook".
After an interesting discussion period

the speaker was thanked by Mr. J.

Buchan.

Cape Breton

G. W. Ross, M.EJ.C,

Secretary-Treasurer

S. G. NaISH, M.E.I.C.,

Branch News Editor

Ou P'ebruary 20, the Cape Breton

Branch heard an interesting address by
Mr. Peter J. Power, superintendent of

mdustrial relations for Dosco, on Human
Engineering. The speaker pointed out

that modern statistics showed that most
prominent men owed their success to

their knowledge of how to get on with

other people, rather than to their tech-

nical skill. In particular, the need is

great for those in e.xecutive positions to

be able to secure co-operation from
those around them.
The address was preceded by a colour

film "No Man is an Island" showing
the operations of the Consolidated Min-
ing and Smelting Company, which the

members considered outstanding. This
film was obtained by courtesy of Prof.

D. J. McNeil, Department of Geology,
St. Francis Xavier University, to whom
a vote of thanks was proposed by Bill

McDonald, seconded by J. H. Fraser.

The .speaker was introduced by Branch
Chairman Cliff Murray, and congratulat-

ed by Mark W. Booth. A vote of thanks
to the speaker was moved by Alec Miller
and seconded by M. R. Chappell.

Central British Columbia
M. L. ZiRUL, M.E.I.C.,

Secretary- Treasurer

The regular general dinner and meet-
ing was held at the Allison Hotel, at

Vernon, on January 26. Notices had
been sent to all members and to all

others connected with engineering in

the district. Twenty-seven were in at-

tendance. The guest speaker was H. N.
Macpherson, regional vice oresident of

the Institute.

Mr. M. L. Zirul, secretary treasurer,

took the chair temporarily, in place of
Mr. M. L. Wade, who was to install the
newly elected executive. The new offi-

cers were presented and A. F. Paget,
vice-chairman, assumed the chair in

place of Mr. F. McCallum, chairman,
who was unable to attend.
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President Vance

Counterclockwise around this page are photos of the pre
dent's western trip.

At top left. Enjoying the scenery near Kamloops are W. M.
Ramsay, past chairman, and F. McCallum, chairman of the
C.B.C. Branch; with Mrs. Vance and H. N. Macpherson of
Vancouver, who accompanied the presidential party through
most of the trip.

In the next two photos the president is shown as he presentc
certificates of student prizes to R. H. Assaly and
Mohammed at the Universities of Saskatchewan and]
Manitoba.

A group of student engineers at Saskatoon were J. B. Mott
R. R. Carley, O. Sawula, L. E. Timlin, W. G. Kostvshn and
M. E. Stadnyk.

Buffet luncheon at Prince Albert with R. R.
Vance and Mrs. W. Christie.

Keith, Mr

The Prince Albert section executive in session with the
president. W. F. Hayes, R. R. Keith, J. Jonsson, R. T. HoUies
(Calgary), W. Waters, E. R. Smith, Mr. Macpherson (Vancou^'
ver), W. D. Smith, Mr. Vance.

Others of the group who met the president in Prince Albertl
were Mrs. J. Jonsson. W. S. Paine, Maurice Pardoe and]
Mrs. W. D. Smith.

The C.B.C. Branch executive at Kamloops — back row-. L. EJ
Willis, M. L. Wade, R. A. Barton, A. F. Paget, M. L. ZirulJ

Front row, W. M. Ramsay, Mr. Vance, Air. Macpherson and
F. McCallum.

The president was greatly impressed by the great St. Mary
dam near Lethbridge. Pictured here are two of the senior
engineers on the project — Ben Russell, M.E.I.C., Alberta,
director of water resources, and W. L. Foss, resident engineer.

Wm. Jamieson (centre) was host to the presidential partv at

Powell River, B.C. With him are G. W. Allen, W. N. Killy.

H. N. Macpherson, all of Vancouver, and the president.



Visits the Branches

Clockwise on this page are further scenes from presidential
jvisits throughout Canada.

At top left are Dean McLeod of the Faculty of Applied Science,
University of British Columbia; J. P. Fraser, assistant chief
engineer, B. C. Electric Company; with Mr. Vance at the
Vancouver Branch meeting.

Mr. and Mrs. Vance, with Mrs. H. N. Macpherson in Stanley
Park, Vancouver.

Past-president E. P. Fetherstonhaugh, the president, J. C
Trueman and H. N. Macpherson at Winnipeg.

Another group at the Saskatoon meeting included 1. M.
Fraser, V. DaHin, J. B. Mantle, A. Tubby and E. K. Phillips.

The next picture was taken during the luncheon meeting
with the executive of the Winnipeg Branch. It includes
(1. to r.) A. E. MacDonald, Mr. Vance, J. C. Trueman, G. W.
Moule, S. H. Eggertson, L. A. Bateman, R. T. Harland. In
the foreground is J. W. Greenlaw.

The head table at the Ottawa Branch luncheon meeting
included, Mrs. D. B. Rees; R. S. Eadie (Montreal); Mrs. L. M.
Christmas, past president, Ottawa Engineers' Wives Associa-
tion; Dr. P. E. Gishler, chairman, Ottawa Branch, C.I.C.; Mrs.
K. M. Cameron, Mr. Vance, and Branch Chairman Allan Ross.

Left to right. Norman Marr, D. M. Stephens (Winnipeg),
B. B. Hogarth (Winnipeg), T. M. Patterson, at the Ottawa
Branch luncheon.

Professors D. S. Nicol and M. L. Baker (foreground) and
G. C. Reid and W. E. Jefferson (behind the table) listen

intently to the president's message at Halifax. (The gentle-
man in the far background was not identified.)

The president and Mrs. Vance with Mr, and Mrs. Eric Hinton
at Corner Brook, Nfld.

Presidents at Halifax. Left to right are president-elect I. P.

Macnab, past -president J. B. Hayes, and president Vance.



Top left. A feature of the HaniUtou Ball
was the presentation of certificates for
the best papers presented to the Branch
by Students and Juniors. The winners R.
B. Kerr and B. A. Warren are shown here,
receiving the president 's congratulations. >

Top right. The receiving line at the]
Engineers' Ball of the Hamilton Branch:
Branch chairman L. C. Sentance, Mrs. 1

Buchanan, Mr. > ance, Mrs. \ ance, E. V.
Buchanan, president at that time of the]
Ontario Association, and Mrs. Sentance.

Upper left. Back to the west again for this photo of Mr. \ ancel
with the Lethbridge branch executive. They are (back row)
W. L. Foss, R. D. Livingstone, R. S. Lawrence, P. E. kirk-
patrick, D. Cramer and (front row) A. L. H. Somerville, the
president, M. S. Mitchell, A. G. Donaldson.

Lower left. When he visited the University of Alberta, Mr
Vance presented the certificate of the 1950 Student Prize
to G. W. Jull.

Bottom left. During his visit to Ottawa Branch the president-
spoke to the students at Carlton College. He is shown here
at the College with branch secretary W. R. Meredith, Air \ ice-
Marshal E. W. Stedman, assistant professor of engineering,
and Branch Chairman A. C. Ross.

Bottom right. At the head table in Edmonton were: (1. to r. 1

R. E. Heartz (Montreal), T. W. Dalkin, Mr. Vance, Branch
Chairman E. H. Wright, H. N, Macpherson (Vancouver!
and Dean R. M. Hardy.



iop left. A reception was tendered the presi-
llent in New York during the annual meeting
if A.S.C.E. Some of those who attended were:
{. J. G. Schofield, Mr. Vance, (unidentified),
1. B. Oatley, R. E. Heartz, C. Davis, A. G.
'hristie, E. Vinet and C. E. Davies.

Top right. En route from Saskatoon to Prince
Vibert the president was a guest of J. L.
pharles, M.E.I.C., chief engineer, Western
[legion, C.N.R. He is shown here with P. C.
'erry, M.E.I.C., district engineer (left) and
Mr. Charles, right, in the business car.

L pper right. During the annual meeting of the
Military Engineers' Association, the president
placed a wreath on the cenotaph at Chilliwack.

Lower right. Principals at the Military Engi-
Ineers' meeting in Chilliwack: Maj.-Gen.
McKenzie, Mr. Vance, Mr. T. Ingledow,
Maj.-Gen. G. R. Turner, who was elected
president of the Association.

Bottom left. The president was the
principal speaker at the banquet of the
Military Engineers' Association at Chilli-
wack. Here he is flanked by Lt.-Col. H. H.
Minshall, Vancouver, and Maj.-Gen.
HertzbuFg.

Bottom right. This photo taken at the
Hamilton Engineers Ball includes Branch
secretary-treasurer G. L. Schneider,
Mrs. Schneider, Mrs. J. B. Carruthers
and Mr. Carruthers.



Mr. Macyhersou, m.e.i.c, president
.lud manager of Permanent Timber Pro-
ducts Ltd., \'ancouver, was introduced
by AI. L. Zirul. In liis Comments on
the Preservation of Timber Products,
he dealt witli tlie history and develop-
ment of wood preservation, the various

types of rot and the treatments devel-

oped to combat them in the uses to

which the timber is put. He described
in detail the creosote treatments and
ihe uses for which the treatments are

suited.

Mr. Kamsa.\- expressed the thanks of

his audience to Mr. Macpherson.
A veiy interesting note was added to

I he meeting, by the presentation to Mr.
A. G. Hatton, by members of the Water
Rights Branch and by personal friends

outside the Branch, some of whom were
present, of a Hardy fly-fishing outfit to

commemorate his retirement as dis-

trict engineer from the Water Rights
Branch.

Mr. Macpherson was called upon to

lead a discussion on the possibility of

forming a Central Branch of the British

Cokunbia Engineering Association and
of holding joint meetings of the E.I.C.,

and that body. A resolution was moved
and seconded, and recorded and passed,

that if such a branch of the Association

is formed, its meetings would be held
jointly with tho.se of the C.B.C. Branch
of the Institute. A committee consisting

of Messrs. H. R. Hatfield, D. McMynn,
and L. E. Willis, would give the matter
further study.

Cornwall

John S. S.mueant, jr.E.i.c.

Secretary-Treasurer

A. A. B. McMath, m.e.i.c.

Branch News Editor

On January 26, the Cornwall branch
met in Courtaulds' assembly room. This
meeting was open to ladies and a total

of 35 people attended.

The guest speaker on this occasion

was Mr. Drummond Giles, president of

Courtaulds (Canada) Limited. In his

opening remarks, chairman G. G. M.
Eastwood pointed out that besides being

a local bi'anch member, Mr. Giles was
also a vice president of the Engineering

In.stitute. Mr. Giles prefaced his address

with a reference to Mr. Eastwood's im-

pending departure to Kapuskasing. He
expressed regret that the branch was
losing a valued member who had ren-

dered considerable service since the

branch's inaugural in 1946 and wished
him .succe.ss in his new venture. Mr.
Eastwood then handed over the branch
charter to Mr. Giles, who passed it on
to the new chairman, H. W. Nickerson.

Mr. Giles then described to his audi-

ence, some of the highlights of his recent

vi.sit to the Ottawa branch. After that, a

2o minute film was shown through the

courtesy of Courtaulds. This film,

"Threads of Science", told the story of

rayon, in technicclour, from the time
Robeit Hooke first hoped in 1664 that

such an artificial composition might
some day be made. Georges Audemars'
research in Switzerland in the 1850's and
Count de Chardonnet's first rayon plant

in France (1S91) were mentioned. Court-
aulds started operations in England in

1&04. Their Cornwall plant opened in

1925 and produced the first rayon in

Canada. After adding to this plant

through the years, Courtaulds can now

fabricate some 30,000,000 pounds oi

raj'on annuallj'.

The speaker was thanked by H. \V.

Nickerson. Then the latter called on
Donald Ross-Ross to make a presenta-
tion to G. G. M. Eastwood on behalf of

the niembers, m appreciation of his ser-

vices to the branch.

Hamilton

G. L. SCHNEIDEK, jr.E.l.C.

Secretary-Treasurer

John H. Miichell, mjs.i.c.

Brarixh News Editor

At the Annual Meeting of the Hannl-
ton Branch of the Institute ot Canada,
Mr. L. C. Sentance presided at the head
table of a luncneon at the Scottish Kite
Club.
Mr. Sentance introduced the head

table as follows;—E. R. Graydon, chair-

man, Toi-onto Branch, E.l.C; Wm
Stewart, chairman, Hamilton Branch,
The Chemical Institute of Canada; E.

T. W. Bailey, \'ice-uhairman, Hamilton
Branch E.l.C; J. A. Vance, president,

of the Engineering Institute; H. A.

Cooch, chairman ol the Board, Cana-
dian Westinghouse ; Dr. G. P. Gilmore,

president, McMaster University; W. E.

Brown, M.E.I.C. Councillar ot the In-

stitute; R. A. McLean, president, Hamil-
ton Construction Assoc; G. L. Schnei-

der, secretary treasm'er of the Hamilton
Branch.
At the conclusion of the dinner. Chair-

man L. C. Sentance called the meeting
to order and asked the secretaiy-treas-

urer to read the minutes of the last an-

nual meeting. In his annual report, the

secretary-treasurer stated that member-
ship stood at 272 plus 64 non-resident

members. Mr. Schneider read the nomin-
ating committee's proposed executive

committee for 1951. This slate was put

to the members and approved. The
executives are as follows: chairman, E.

T. W. Bailey; \ice-chainnan, W. L.

Hutchison; secretary treasurer, G. L.

Schneider; executne committee. F. J.

McMulkin, J. H. Mitchell, m.e.i.c; W.
R. McColl, m.e.i.c; H. H. Walkeiyr.E.i.c.

The nominating committee for 1952

was nominated from the floor and in-

cluded;—L. C. Sentance, H. A. Lumsden,
A. Love, A. E. Tuck, G. L. T. Vollmer.

Mr. Neil Metcalf offered thanks to

McMaster University through Dr. Gil-

more for the thoughtful cooperation with
Hamilton Branch m arranging the sched-

ule of their lecture theatres for the

monthly meetings.
Mr. H. A. Cooch introduced Mr. J. M.

Breen, president of Canada Cement Ltd.

Mr. Breen said ''Engineering as a pro-

fession tries to help humanity and in-

terests itself in all phases of civilization

except those of art. literature and
medicine". In solving many of life's

jiroblems an engineering background is

a great help. Engineering is a man's job

and does not attract "namby-pambies".
Today there is a great demand for en-

gineers and those taking up the profes-

sion should obtain a broad education
first and not specialize too early. Some-
times an engineer finds himself a sjiecil-

ist in a field for which there is no
demand.
A four year course 's not enough to

make an engineer; graduation is not the

end of the study but the beginning. Mr.
Breen said "In. the engineering ctirri-

culum gi'eater attention should be given

to two subjects, economics and public

speaKing." Of the firsi, sutiicient

needed to give encouragement lor stud
in later years. The second is importan
as engineers generally are often unabj
to expre.ss their ideas in words.
The speaker was thanked bj' Mr. J.

.

Brown.
I'he chairman introduced Preside

J. A. Vance who said a few worda
commendation for the work of th
Branch o\ev the past year.
The chairman reviewed the gear's pro

gress of the Branch, thanked the execu
live for their .support, and handed th<

gavel to E. T. W. Bailey, chairman elec

for the 3'ear 1951.

Mr. A. R. Hannaford thanked la

year's executive for their fine servii

to the Branch.
Mr. Bailey stated that the next meet

ing would be at McMa.ster Univers:ty
Science Theater Februan- 15 when Dean
K. F. Tupper, University- of Toronto^
would speak on "Heat Energ>- an<

Man; then on March 22nd at Convoca.
tion Hall, McMaster University, thi

Hamilton Branch would invite all uient
bers of the Association of Professiona
Engineers, Chemical Institute, and GUI'

ly.ng branches of the E.l.C. to hear Gei
A. G. L. McXaughton, u.eix:.

The chainnan adjourned the meet

Lethbridge

D. Cr.\mer, Mi.I.C.

Secretary-Treasurer

J. T. DoKKEX, jrx.i.c.

Branch News Editor

The monthly dinner of the Lethbridg*
Branch was held on Saturday, Januar
20, in the Marquis Hotel witn 75 mem
bers, guests and their wives attending,

Chairman H. S. Mit<;hell presided.
Dinner music was supplied bj- the

Browns' Musical Trio. Community
singing led bj- R. S. Lawrence, a guitai

duet bj' Jerry and Nick De\os5 and
vocal selection b}' Miss Jackie Boyle
accompanied bj' Mrs. Katherine Brown
were enjo3-ed bj' all.

Mr. R. Hadlington of the Lethbridge
Chamber of Commerce showed three i

fine films of varied geographic interest.]

"The Pearlers," a film showing a pearling

ship ofif the coast of Northern Australia

depicted the method of obtaining
mother-of-pearl, with emphasis on the

work of the diver. The film stressed the^

high note of co-operation required be-

tween the diver and his ""tender" on deck
who is responsible for the diver's safety

while under water.

The second film, ""Across L'ngava
Peninsula", followed the journey of foui

scientists and four Indian guides across

Xoi"thei"n Quebec's hitherto unexplored
Ungava Peninsula. The party started by
canoe on July loth from the east coast

of Hudson's Bay, moving upstream ovei

a series of lakes with shallow rapids be-

tween each. This first part of the joumej
was barren of animal and bird life bul

1500 new varieties of arctic flora were
found and taken back. Twenty-seven
water falls wore encountered on this up-

stream trek indicating a great powei
notential, A new type of sextant was
used on this trip for mapping.

After a four-day portage of ov<

twenty miles through numerous lakei

and rivere, the headwaters of the PajTie

Ri\"er were reached on August 20th
Thick clouds of mosquitoes were en-

I'ountered in this area against which high

212 March, 1951 THE ENGINEERING JOl RNAI



ludi were the only defence. Perina-
D-t was found to be 20 to 24 inches

low ground surface. Bird, animal and
-li life was very extensive over tin's

It of the journey.
Alter a difficult journey of 325 miles

le party arrived at Ungava Bay having
illected a great deal of valuable data
itaining to this unexplored part of

aiiada.

i lie third film, "A Winter Carnival",

>.ved the highlights of winter sports

Canada's various centres.

lleorge Brown extended a hearty vote
I hanks on behalf of the members and

n'sts to Mr. Hadlington of the

li;imber of Commerce for showing these

,it resting and educational films.

London

1. D. P.ATTEKSON, .M.E.I.C,

Sec re tary-Treas u re r

Robert G. Code, m.e.i.c,

Branch News Editor

At the a-nnual meeting of the London
lii.mch of the Institute, Branch officers

iMie elected as follows: G. E. Hum-
hriL'S, chairman: D. C. McGeachy, vice-

liainnan; I. D. Patterson, secretary-

ui usurer; Robert G. Code, D. N. Cooke,
R, G. Newell, S. G. Chipman, and
I iijiiald Campbell. G. N. Scroggie is the

^t -chairman.
riie guest speaker at the dinner was

-Mr, W. J. W. Reid of Hamilton, presi-

Itut of the Otis Elevator Company,
.'.united. Mr. Reid defined an engineer
I- one "who has been trained in engi-
:ii . ling thinking".

riiosp so trained are becoming the

II liH directing influences of modern life.

This .-^hift of influence, said Mr. Reid,
.- not new and not novel. It has been
/iiurring for some time. More and more
usiiieers are receiving key positions in

iinlustry, business and finance. This
11 nd will continue and increa.se, he

,•" tiicted.

File shift in influence began when the
\\ uild changed from an agricultural

economy to an industrial economy . . .

more and more pleople gravitated to

industry for their livelihood. In turn
the control of industiy came more into

the hands of the engineers who planned
and built it.

Who then are influencing the major-
ily of the people? If the majority are
in industry, then one of the great in-

fluences in their li\es is from industry

—

controlled bj' engineers.
For some time now. said Mr. Reid,

we ha\'e been li\ing in a 'materialistic

world.' Xot a world of materialistic
ideology, but a world of actual materials.
We want more cars, more highways,
more plants, more power stations, he
.*aid, and these had been obtained by
the 'engineering thinker'.

That the solution of the world's econ-
omic and social problems should become
the work of engineers is natural, Mr.
Reid said. As engineers are moving into
all levels of finance and industry the
social and economic problems are of
necessity ccming into their hands.
Their solution, he thinks, will be

found as solution to production problems
has been found. The 'engineering mind'
is trained in logic and precision think-
ing. Once the problem has been analyzed
the .solution will not be long in coming.
However, he said, some engineers have

adjustments to make in their new posi-
tijns. Their precision - trained minds

need some adjustment. Social problems
aren't precise, he said, often they are
intangibles. To this extent engineers
must adjust themselves. Some have done
so, others have yet to do so.

Members of the Military Engineers
Asjociation and the Association of Pro-
fessional Engineers (Ontario) were in-

\-ited to the meeting.

Montreal

R. B. WOTHERSPOON,

Secretary- Treasurer

There were over 100 present at the
dance on February 2nd, at the Windsor
Hotel, which was a great success and
enjoyed by everyone. We were very

At the Montreal Branch Danee

Upper (clockwise around the table from left foreground) Tom Stafford,
.Mrs. Phaneuf, Leo Phaneuf, Mrs. Henne, Larry llenne, Mrs. Cholette, Pierre
Cholette, Mrs. Mullins, George Ferrier, Harry Mullins, John Hillen, Mrs.
Ferrier, Mrs. Perley, .\llan Perley and Mrs. Stafford.

Centre (clockwise around the table from left) Unidentifie*!, Mrs. Pragnell,
Herb Pragnell, H. C. Link, Mrs. Link, K. R. Mills, Mrs. Mills, Mrs. Eldridge,
T. Eldridge, Mrs. Hall, Per Hall and Miss J. Milne. Standing at right are Mr.
and Mrs. E. G. Patterson.

Lower (left to right) Mrs. Croft, Archie Benjamin, Mrs. Fraser, Phil Croft,
Mrs. Benjamin and E. G. Fraser.
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sorry that the President and Mrs. Vance
were unable to attend. Members and
guests were received bj- Mr. and Mrs.
R. E. Heartz. under whose patronage
the dance was held, the Branch Chair-
man and Mrs. Smallhom and the Vice-
Chairman and Mrs. Lawton.

It can now be said that the Montreal
Branch has five active Technical Sec-
tions with a sixth bemg organized. Meet-
ings have been arranged by the Section
Committees as follows: Civil Section, 6

meetings on Tuesday nights; Chemical
Section, 3 meetings on Tuesday nights;

Electrical Section. 5 meetings on Wed-
nesday nights; Mechanical Section, 6

meetings on ^Ionday nights; Transpor-
tation Section, 7 meetings on Tuesday
nights.

The Mechanical Section is holding its

meetings in the Ecole Polytechnique
Auditorium and the Transportation Sec-
tion meetings will take place in the
Windsor Station.

We are pleased to report that Coun-
cil has approved the use of the audi-

torium bj' the Branch on Monday to

Thursdaj' of every week, commencing
1st October, 19-51. At this time it is

expected that the Industrial Manage-
ment Section will commence its activ-

ities.

Members not already registered with
the Section or Sections of their choice,

maj' do .<o in writing to the Secretary-
Treasurer.
Members will ha^e noticed that a high

proportion of the expenses of the Branch
ha^ gone to printing of notices. In order
to sustain the additional cost being in-

curred by the sections, your executive
has decided to change the method of
notif.ying members of meetings. In fu-

ture two cards will be sent out each
fortnight. One card will go to Members
onl}- and will give full details of 2 Gen-
eral (Thursday night) meetings with a

list of .section meetings, giving date,

subject, .speaker and place onlj'. The
other card will be .sent to Juniors and
Students with full details of a Junior
Section meeting and listing with date,

subject, speaker and place, the General
and Section meetings of the Branch.
Regi.stered members of sections will

receive notices of their section's activ-
ities.

Niagara Peninsula

J. J. Miller, Mft.i.c,

Secretary-Treasurer

J. E. Kennedy, jr.E.i.c.,

Branch News Editor

On Tue.sdaj', January- 16, the Niagara
Peninsula Branch held a dinner meet-
ing at the Esquire Hotel in St. Cathar-
ines. The speaker was Mr. W. J. W.
Reid, M.E.I.C., President of Otis Elevator
Co., and vice-pre.sident of the Engineer-
ing Institute of Canada. His subject
Modern High Speed Passenger Eleva-
tors, illustrated with s'ides and motion
pictures, was well received.

Mr. Reid traced the evolution of the
elevator from the early models driven
by .steam engines and line shafts, through
the age of hydraulic elevators to the
modem traction drive units with the
compact machinery in the penthouse
and very complicated control sy.stems.

The complications increase roughly with
the cube of the .speed, and so does the
cost of the installation. However, hiah
.speed elevators can handle more traffic

and therefore fewer elevators are re-

quired, and Mr. Reid pointed out that
in an office building of 8 stories, the

rental income from the space saved by
one less elevator shaft cculd amount to
a half a million dollars over a period of
fort3' years.

The modem '"Autotronic" control sys-
tems, which in effect means automatic
electronic, have gone a long way towards
making the modern high speed elevators
practical and foolproof. This '"brain"
of the elevator co-ordinates the move-
ments of elevators in banks to give the
most efficient service and can be set by
the supervisor to handle the varying
peaks that occur during a working day.
The next meeting was announced for

Februarj- 15, 1951, at the Esquire Hotel
in St. Catharines and will be a joint
meeting with the Niagara International
Section of the American Institute of
Electrical Engineers, and the Engineer-
ing Department of the Canadian Com-
stock Companj-, Frequency Conversion
Division. The speaker, arranged by the
Engineering Department of Canadian
Comstock Company, it was announced,
would be Dr. Otto Holden, assistant
general manager engineering of the
Hydro-Electric Power Commis.-ion of
Ontario, and his .subject would be The
New Hydro Developments at Queen-
ston and the Ottawa Valley Project.

Peterborough

J. p. \^'.VTTS, M.E.I.C.

Secretary-Treasurer

M. V. Powell, mj;j.c.

Branch Xews Editor

The annual meeting of the Peter-
borough Branch was held at the Kawar-
tha Golf and Couutiy Club on Januarj-
30, 1951. A recepuon was held at 6:3U
p.m. and the dinner with its traditional
hams carved at the table then lollowed.
Ihe chairman, J. M. Kmg presided at
the busmess meetmg and welcomed the
visitors alter expressing regret that our
President, Mr. J. A. Nance, could not
be present. The guests mcluded Mr.
Douglas Laird, assistant general secretary
of the Institute, Mr. Jack Morris of

Courtauld s Limited of Cornwall, and
Mr. Fred C. Adsett of the Belleville
Branch.

ihe business meeting was carried out
in a lighter vein to relieve the tension
under which manj* of the engmeers have
recently been work.ng. All reports ex-
cept that of the Secretary-Treasurer were
veroal and decidedly humorous, the
actual written reports, bemg filed lor
record. One item ol the secretary-treas-
urers report, the entertaminent account
caine in for ser.ous criticism by W. M.
Cruthers who demanded an itemized
accounting of the various expenditures.
J. L. McKeever, the chairman of the
Social and Enierta.nment Committee
then stated in no uncertain terms that
he would give no accounting. The guests
and most of the members did not realize

that this was part of the programme
until about 2 ounces of liquid in a tiny
bottle was passed over to Mr. Cruthers
as his share of the entertainment. He
then, was fully pacified after smelling,
sipping and pouring it into his glass.

Mr. Adsett the representative of the
infant Belleville Branch was wheeled in,

dres.sed in baby clothes including bonnet,
by Mr. Ross Dobbin, and conveyed
greetings from his Branch. Mr. Douglas
Laird gave a brief address on Institute

affairs. Frank Pope introduced Mr. Jack
Morris who outlined the "Trades Train-
ing Scheme" introduced in 1948 at

Courtauld's Limited. The Bcheme i

open to any employee from 20 to 4
years of age who is able to qualify
The traming period is two-and-.

years and is broken up into six-.

per.ods. In each period, the trainee .

a different phase of his chosen
under a qualified workman wL
structs eiglit tramees and receive.?

remuneration. The trainees are ai-

quired to take night classes at the '

wall Vocational School. Both sp-
entertained the meeting with ;_

superbly told stories.

The results of the election of Branc:
officers were as follows:—X^hairman, A
J. Bonney, Quaker Oats Company; eecrt
tarv-treasurer, J. P. Watts, C.G£. Coh;
pany; Members of executive, R. T
Bogie, G. S. Wade, J. L. McKeever, C
B. Muir, D. A. Drvnan.

Saguenay
F. E. Hogg, M£.i.c.

Secretary-Treasurer

W. A. Abmstbong, jrxj.c.

Branch Xews Editor

On Monday, Januarj- 22nd, !•

dinner meetmg of the Saguenay b
was addressed by Z\Ir. J. F. \\ icke
vice-president of the Institute, ^i
G. Barker, presided, and the speakT
introduced by G. 1 . Malby, mjc.i.c.

Mr. \\'ickenden reviewed the affairs c
the Institute and outlined a plan r-^-

convention of the branches m ins : -

The lengthy question period whic. ..-

lowed covered such topics as higner
membership fees and procedure for ob-
tainmg membership for new Canadians.
Mr. E. Pare brought greetings from

the Quebec Branch to the seventy-tive
guests present. Mr. Wickenden was wel-
comed to the district by Mr. L. C.
\\ ellington of the -Aluminum Company
of Canada, and by Mr. N. F. McC«ghey
of Pr.ce Brothers.

Junior Section

R. H. Singleton, mxxc.
Secretary

A technical meeting was held by the
Junior Section ol the Saguenaj' Branch,
ill the new Laboratories auditorium
Tuesday evening Februarj' 6. Mr. L. H.
Gavias, of the Aluminum Companj- of
Canaua s Slupshaw Power House, pres-
ented a verj- mteresting and instructive
la.k on Principles of Uesign and Test-
ing of E.ectricai Insulation. Ihe basic
fundamentals of the behaviour of insul-

at.ug materials when subjected to alter-

natmg voltages wa* first presented. This
was followed bj- descriptions of the
design of low and high tension pow»
cables, of transformers, and of bushings
(insulators at points where power c -

enter transformers), particular -

being placed on in.«ulating characteii^t.cs

and subsequent power factor values.

Finali}-, methods of testing insulation in

Ihe above equipment were described.

This is done bj- apph-ing an alternating
voltage across the insulation and meas-
uring the current and also the power that
escapes across it. The contact positions

for testing must be ingeniously chosen,
l^articularh' when checking the trans-

formers.

The address was presented in an effi-

cient and straightforward manner and so
as to be understood bj- those less ae-

qua'ntcd with electrical principles. The
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weaker was introduced by the chairman,

ir. H. V. Page and thanked by Mr. G.

. Kinnear.

Sarnia

G. R. McMlLLIX, M.E.I.C.

Secretary-Treasurer

R. Neil Paytox, jr.E.i.c.

Branch News Editor

On Tuesday, Januaiy 16, sixty mem-
lers of the Sarnia Branch attended a

inner meeting to hear an address bj"

It. Brad Hooper of the Refractories

)iv]sion. Babcock-Wilcox Company,
ew York. The speaker was introduced

)y P. C. Cochrane, and spoke on the

epic Refractories and Their Applica-
ions, i Oust rating his address with
oloured shdes showing the manufacture
)f refractories in the company plant at

Augusta. Ga.
Mr. Hooper described refractories

mder 4 major headings; scope of re-

ractories made, general types, prop-

jrties, and methods of control of prop-

rties. Refractories are defined as heat

esisting materials and are made in

standard brick shape, special shapes
nder 1,000 pounds, and refractory

mortars. Refractories are necessary as a

sart of the ''tooling-up"' programme for

man}' industries including the power,
;lass, iron and steel industries, the

peaker explained. Before metals can be
sroduced there must be blast furnaces

capable of resist in|j the particular tem-
perature and atmosphere present in the

process. Of the refractories made in the

[Jnited States, silica and aluminous
silica comprised 58 per cent, with lesser

percentages of more costly magnesitcs,

chromites and fused alumina. The later

types ma}' be used where resistance to

basic or acidic slags are required, also

for maximum resstance to abrasion.

High thermal conductivity is a property
common to these types. Much greater

quantities of the intermediate grades of

fireclay brick are used in steam boilers,

open hearth and bla.?t furnaces, which
may require a million brick or more per
furnace.

Other firebrick having special qualities

include a hea'V}' firebrick used for

"backing-up" furnace walls and a lisht-

weight insulating firebrick developed for

the U.S. Navy.' Weight of the latter

brick is as low as one pound, contain-

ing 90 per cent air space and can with-

stand furnace temperatures up to 2400

deg. F. without serious loss of strength,

shape or spalling. Thermal conductivity

is aporoximately one-fifth that of aver-

age firebrick, making this type of fire-

brick of great promise in jet engine and
atomic energ}' fields. Mr. G. Foucar on
behalf of the local section thanked the

speaker for his informative address.

Following the dinner, chairman of the

new committees were introduced by
President-elect C. P. Sturdee.

It was also announced that the IVes-

ident of the Institute would be guest of

honour at the Febniar}' and March
meetings.

Sudbury

D. McKlNTY. M.E.I.C..

Secretary-Treasurer

The Sudbury Branch of the Institute

held a general dinner meeting on Friday.
January 12, 1951. Fifty-eight attended.

most of whom were members, with some
from Sturgeon Falls and Espanola.
Mr. Rowatt, general sales manager of

the S.K.F. Company, presented two
films: "A Travelogue of Sweden's In-

dustry" and "The flaking of Bearings''.

The films were followed by a lively

discussion period which showed the keen
interest of the members in anti-friction

bearings.

The application of the branch for

membership in the Sudbur}' Chamber
of Commerce has been approved and a

branch member. P. R. McAdam. has
been elected to the board of directors.

The members have shown considerable
interest in Branch membership in the

Chamber and support of its functions
should be quite active.

The next general meeting was an-
nounced as a dinner held jointly with
the Professional Engineers, on February
9, 1951, Guest speakers would be E. V.
Buchanan and Tom Medland.

Toronto

F. E. 'Wellwoob, mjjj.c,

Secretary-Treasurer

I. S. WiDDIFIELD, M.E.I.C,

Branch Xews Editor

Mr. C. D. Carruthers was installed

as chairman of the Toronto Branch at

the annual meeting held in the Albany
Club on Tuesday, January 16, 1951.

More than 100 members sat down to

dinner and greeted President Vance on
his presidential visit. President Vance
discussed the engineering profession in

Canada and expressed concern at the

falling off of the enrolment of students
in the engineering faculties of the Cana-
dian Universities. He also felt that there

was a definite need for greater coopera-
tion between civilian and armv engineers

and suggested that army engineers in

this military- district be invited to take
part in our Branch meetings. He thought
it might be possible to have the army
engineers address one of the meetings
and tell the Branch members of their

needs and problems. He outlined in

some detail his trip across the Country
and his visits to the various branches
and closed by drawing attention to

some of the problems facing the In-
stitute in the near future.

The Leonard Medal was presented to

Mr. Cavanaugh, of the Ontario Research
Foundation, by President Vance.
The following societies were repre-

sented at the head table:

Class of 1951, University of Toronto.
Engineering Society of the Faculty of

Applied Science.

Ontario Chapter A.S.M.E,
Toronto Branch A.I.E.E.

Toronto Builders Exchange.
Association of Professional Engineers

of the Province of Ontario.
Toronto Chapter of the Ontario Archi-

tects.

Hamilton Branch E.I.C.

Belleville Branch E.I.C.

Past Presidents Dr. C. R. Young and
Colonel Grant were also at the head
table.

In addition to Chairman C. D. Car-
ruthers. the following executive mem-
bers were elected: W, H. Patterson,
vice-chairman; F. E. Wellwood. secre-

tar}--treasurer: committee members, H.
Cadario, McKenzie McMuiTay, Dean K.
Tupper. The following committee mem-
bers will carry on to complete their two
vear terms: R. Teagle, D. Beam, I.

Widdifield.

Vancouver

StC.\RT S. LeFE.WX. M.E.I.C,

Secretary-Treasurer

H. T. LiBBY, M.E.I.C.,

Branch Xews Editor

The February meeting of the Van-
couver Branch of the Institute was held

in the Medical Dental Building Audi-
torium on February 16. with J. E. Mac-
Donald in the chair and approximately
45 students and members present. The
featured speakers were Dave Wood, Al
Cronk and Emil Dubnie, whose papers
had been selected as the three best in

the competition recently conducted
among the engineering students of the

University of British Columbia. Don
Jamieson, chairman of the student
branch, was called upon to introduce
the speakers.

The first paper. Colour in Industry,
by Dave Wood dealt at some length
with the benefits that can be derived
by the careful study and application of

colour in the factory and office. He
showed how sound colour engineering
tends to reduce fatigue and increase em-
ployee morale.
Al Cronk's paper on Blanking Dies,

ex-jDlained how the aircraft industry made
cheap and effective blanking dies, suited
more particularlv for use on light guage
and soft metals, at considerably less cost

than conventional dies. He illustrated

his paper with clear blackboard illus-

trations.

The final paper. Copper Mountain
Mine, by Emil Dubnie, explained the
geology of the area surrotmding the
Cooper Mountain Mine near Princeton.
B.C.. and told of the high degree of
mechanization and careful engineering
plannine: required to make the removal
of ore from this area economically feas-
ible. Mr. Dubnie's paper was illustrated

with a prepared maT and much use was
made of the blackboard during his talk.

The board of judges, comprised of W.
Tindale, D. Denham and E. B. Webster,
awarded the nrizes to Emil Dubnie, Al
Cronk and Dave Wood in that order.
Dr. H. ,T. McLeod, dean of the Faculty
of Applied Science of the University of
British Columbia, in presenting the
prizes, remarked that he was .mre that
the judges must have had great difficulty

in selecting the best paper and thanked
the Institute for the interest that it

takes in the engineering students.
Mr. S. H. de Jons:, chairman of the

Programme Committee, outlined the
tentative programme for the summer
and fall season and stated that members
would be formally notified as soon as
the dates were established.
Mr. H. N. ''Dutch" Macpherson re-

ported on his recent visit to a Kamloops
meeting and conveyed the best wishes
of that grouD to the Vancouver Branch.
The regular monthly meeting of the

Vancouver Branch of the Engineering
Institute of Canada was held in the
Auditorium of the Medical Dental
Building at 8:00 p.m. on the evening of
January 17th with members of the Van-
couver Branch of the B.C. Engineering
Society as guests. A record attendance of
approximately 190 were present to hear
a very fine talk by Mr, J. C. Oliver,

Vancouver city engineer, on some of the
problems of a city engineering depart-
ment.
Mr. Oliver opened his address with a

brief rev'ew of the services that were
required in order that large cities could
exist, such as sewers, water supplies.
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nuhvay. interurban and urban transporta"
tion, airports, electric and gas eervices

:md comuuinieations such as telephones
and telegraphs. He pointed out that,

even though most of these services were
carried on by private companies, the
City plays an important part in the

o\'cr-all planning.

In reviewing briefly the history of the

City for the last 10 years he showed how
dm-ing the war years a tremendous back-
log of maintenance work was built up
owing to the shortage of men and
materials. By briefly reviewing, also, the
tremendous growth in the population
during the last decade he showed how a

great expansion of existing facilities be-
came necessary.

Mr. Oliver reviewed briefly the pro-
gress made todate. He explained that
instead of the population remaining ap-
proximatelj' static or even possibly de-
clining after 1945, as had been antici-

pated, it has actually increased approx-
imately 23 per cent. The City has also

been affected by the rising costs of

wages and materials so that the ap-
proved 50 million dollar 10-year pro-
gramme has not been able to achieve
what was expected of it. To-date 72

miles of streets have been paved or re-

surfaced, 55% miles of sewers have been
installed and 60 miles of water main
laid. Besides this, 100 miles of gravel

roads have been treated. All this, on top
of the normal maintenance work that is

required to the 1,000 miles of streets in

Vancouver. The extent to which these
repairs can go was emphasized by the
fact that the cold spell of last w'nter
cost the City $310,000 for snow clear-

ing, sanding and extra maintenance on
the light type of roads.

Mr. Oliver stated that traffic planning
and traffic control was by no means the
least important of the City's services. He
mentioned the fact that the taxes paid
by the ordinary domestic esablishment
by no means pav for its share of the
City's services. The difference is made
up largely by the higher taxes paid by
the down-town shopping area and by
businesses and industries. He pointed
uut that in order to protect property
values in the down-town area, and
thereby maintain that source of revenue,
it was necessary to provide for free

flowing traffic in and out of the City
and to encourage short-time parkers. He
further explained that it would be vir-

t.>j»lly impossible to provide sufficient

"treet capacity to permit everybody to
'ise their private cars and drive into the
heart of the City in the ni,sh hours with-
out some congestion, but as long as the
transit .system can oDerate freely by far

the greatest majority of the people
would be .sensed.

Mr. Oliver touched briefly on traffic

problems rieculiar to Vancouver brought
about by False Creek and mentioned the
plans under consideration to overcome
this difficulty. The first is. of course, the
erection of the new Granville Street
.Span. In answer to a que.stion Mr. Oliver
replied that to the best of his present
knowledge the bridge was eoing ahead
ae planned.

When questioned regarding the pos-
sibility of earlv completion of the Van-
couver-New Westminster expre.ssway,

Mr. Oliver explained that it will be a
very exnensive pro'ect, costing at least
SlO million per mile, and more in the
cities. He said that at present the time
lost and the volume of traffic does not
merit such an expenditure although the

time will undoubtedly come when it

will. He explained that the stand that

the City is taking is that the route should
be established, building lines planned,
the necessary properties purchased while
they are comparatively cheap, rather
than be faced at a later date with the
problem of purchasing a route through
hilly built-up districts.

On behalf of the meeting Mr. R. A.
McLachlan thanked the spreaker for

an extremely informative and interest-

ing talk, and mentioned that he was
?ure that many other civic-minded bodies
would welcome such a talk.

Victoria

W. A. Bowman, jr.E.i.c.

Secretary-Treasurer

Gordon J. A. Kidd, s.e.i.c.

Branch News Editor

The annual meeting of the Victoria
Branch was held in the Prince
Rupert House on Friday evening,
January 19, 1931. Chairman H. F.

Bourne carried on the bus"ness meeting.
Mr. G. W. C. Lake, councillor, re-

ported for the nominating committee
:ind the following slate of branch officials

were elected: chairman. T. A. J. Leach;
\-ice-chairman, A. S. G. Musgrave; secre-

tary-treasurer, W. A. Bowman; branch
news ed'tors. G. J. A. Kidd; executive
committee, A. W. Lash and W. G. Mc-
intosh; and D. A. MacLean. G^ W. C.

Lake and J. A. W. Izard, by virtue of

their election for a two-year term at the

last annual election.

D, A. MacLean, J. A. W. Izard, and
G. Simmons, were nominated and elect-

ed to the programme committee. Colonel
^liei-wood was elected as auditor for the
Branch.
Mr. Leach introduced Mr. G. F.

Greene, litht and power super'ntendent
of the B.C. Electr'C Railway Company,
who save a most interesting address en-

titled. Electronics Enter the Power
Fie'd,

Mr. Green pointed out how the power
engineer is accustomed to dealing with

large things; huge dams, generators,

thousands of amperes of current. His

electronic brother engineer, aa he
juggles with vacuum tubes and tiny

fractions of an ampere, which seem so
puny by comparison, for years has been
o\erlooked. Howe\ er, it has gradually
dawned upon the power engineer that
the electronic engineer held the answer
to problems that had gone unan.swered
for years. The electronic engineer haj"

done much to keep the cost of electricity

from rising when everj'thing that goes
into its operation and production has
nearly doubled in the past few years.

This has been done by reducing oper-
ation costs and much of this reduction
has been brought about by u.se of elec-

tronic devices.

Mr. Greene then went on to explain

some of the.se devices and how they are

used. They are a.s follows: .^upervisorj-

control by which the operation of num-
erous devices can be effected from a

remote point over a .single control chan-
nel ; telemetering, where meter readingi;

of temperature, water level, or any
measurement that can be translated into

electrical impulses can be transmitted
over great distances: fault location for

transmission lines whidi locates a fault

in the line within a few hundred feet

and eliminates costly patrolina; space
radio which is mostly useful for com-
munication with mobile units; carrier

current radio bv means of which the
same wire that carries the power can
be used to carrv intelligence : load con-
trol .sy,stem, which is a combination of

some of the above; automatic s>-nchro-

.•:cope which relieves the operator of the
responsibilitv for bringing systems to-

sether at precisely the correct moment;
microwave radio with its promise for

increased transmission channels at less

capital cost than telephone lines; the
mercury arc rectifier which is imiortant
in the metallurgical fields: and the pre-
cise control of timing functions with
the electronic timer.
As a result, during the short time thai

electronics have been in the power field.

it has accomplished remarkable result.*

with large savings in operating costs.

Mr. Greene concluded his address bv
exiiressing the belief that electronic*
ha\"e been accepted as a very necessari-
part of an increasingly complex oper.'i-

tion.

British Gas Turbine Developments

Most important news in this

Held during 1950 wa.s the release of

figure? giving the power output of

the Arm.strong Siddeley "Sapphire"

said to be the most powerful air-

craft engine in the world. Static

thrust is 7,200 -lb. which, at a

sjjeed of 600 miles an hour, is

'quivalent to over 10,000 horse-

|iower—more than the whole power

output of all four engines of a

normal present-day airliner.

Another development witnessed

during 1950 was the propulsion of

a small passenger car by a gas tur-

bine of 120 horsepower developed

by the Rover Company in Britain.

Two of these turbines were used to

power a motor launch which was
demon.'^trated on the River Thames.
Key to successful turbine prac-

tice is the metal of which turbine

blades are made. This has been a

m a j r problem for designers

throughout the world. In August.

1950. some details were released of

the alloy known as "Ximonic 90".

which has been in use on aircraft

turbine engines for some time. It

is claimed for it that, at 750 De-
grees Centigrade, it is ten per cem
better than the alloy used for-

merly (Ximonic 80 A) and th.nt

even at 870 degrees Centigrade it

shows a high load-carrying capa-

city for long periods.
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Einployment Service

Situations Vacant
CHEMICAL

CHEMICAL ENGINEER to act as econo-
mic analyst. Applicant should have post
graduate training in finance and com-
merce or business administration with
2 years experience in chemical indus-
try. Duties include market analysis and
research. Location Ontario. Apply to
File No. 2036-V.

rWO CHEMICAL ENGINEERS required
in Central Ontario with about 2 to 5
years experience in the chemical indus-
try, for processing work in rubber
plant. Apply to File No. 2036-V.

YOUNG CHEMICAL ENGINEER required
in plant located in Province of Quebec.
Applicant would be obliged after com-
pleting training period to take charge
of analytical laboratory and to co-or-
dinate production with control both in
alcohol distillery and in magnesia in-
sulation plants. Preferably under 30
years of age with 1 or more years in-
dustrial experience. Apply to File No.
20o4-V.

CHEMICAL ENGINEERS with production
ability, to operate chemical equipment
such as filter presses, evaporators,
vacuum jets, solvent recovery, etc.
Location Valleyfield, Quebec. Excellent
opportunity offered. Salary ooen. Apply
to File No. 2053-V.

CHEMICAL ENGINEER 1949 or 1950 grad-
uate required by large pulp and paper
industry located in Province of Quebec.
Apply to File No. 2059-V.

CIVIL
CIVIL ENGINEER required by large con-
struction company in Montreal. Appli-
cant should have 3 or 4 years exper-
ience in the design of reinforced con-
crete. Apply to File No. 2033-V.

CIVIL ENGINEERS required by large
construction company in Montreal. Ap-
plicants should have 2 or 3 years ex-

perience in field and general construc-
tion. Apply to File No. 2034-V.

CIVIL, ELECTRICAL AND

MECHANICAL ENGINEERS

Required by Vancouver, B.C.,

firm for office design on large
hydro-electric development. De-
sirt only working engineers with
three or more years hydro or re-

lated experience.
Applications should include

complete record of experience,
salaries received, salary expected,
and time required to make a
transfer to Vancouver. Salaries

commensurate with qualifications.

Apply to File No. 2065-V.

xHIS SERVICE is operated for the benefit of members of tlie

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.

Personal interviews with the Institute Employment Service, 2050

Mansfield Street, Montreal—Telephone PLateau 5078—may be

arranged by appointment.

YOUNG CIVIL ENGINEER with knowl-
edge of reinforced concrete structures.
Duties include supervision of concrete
construction in Quebec, measurements
on the work, drawings, reports and pro-
cess estimates. Applicant must be bil-
ingual. Reply in writing, giving full
particulars as to experience, qualifica-
tions and salary expected to File No.
20SO-V.

CIVIL ENGINEER required by engineer-
ing department of construction com-
pany. Duties include estimating, laying
out construction work and engineering
supervision. Salary dependent upon
ability. Reply giving complete details
of background and experience. Apply
to File No. 2064-V.

ELECTRICAL
ELECTRICAL ENGINEER required by
large power company in Eastern Can-
ada. Some experience preferable but
mot essential. Good opportunity for ad-
vancement. Excellent working condi-
tions. Apply to File No. 2031-V.

ELECTRICAL ENGINEER 1947 or 1948
graduate with broad experience in sel-
ection installation and "maintenance of
electrical equipment in either indus-
trial plant or public utility. Location
Ontario. Apply to File No. 2044-V.

ELECTRICAL ENGINEERS required by
large public utility in Montreal. Appli-
cants with or without experience de-
sired'. Apply to File No. 2046-V.

MECHANICAL
MECHANICAL ENGINEER wanted, with
designing experience and mechanical
ability, plus a desire to beco^me sales
engineer, by manufacturer of road
building machinery located in the Pro-
vince of Quebec. Good speaking knowl-
edge of French is neces"sary. Apply to
File No. 2037-V.

MECHANICAL ENGINEER with 3 to 5
years experience in maintenance engi-
neering. An asset if bilingual but not
necessary. Location: Valleyfield, Que-
bec. Excellent opportunity offered. Sal-
ary open. Apply to File No. 2053-V.

MECHANICAL ENGINEER, recent grad-
uate, to act as plant superintendent in
large bakery in Montreal. Apply to File
No. 2055-V.

MECHANICAL ENGINEER of about 35
to lO- years of age to assist mechanical
superintendent of plant located in East-
ern Canada. Work will involve assist-
ing supervision of construction, instal-
lation and maintenance of plant equip-
ment including pumps, boilers, refri-
geration air-conditioning equipment,
etc. Salary about $5,000.00. Apply to
File No. 2056-V.

MECHANICAL ENGINEER required for
large construction quarry and concrete
company. Must have some experience
in layout and design of plants. Salary
commensurate with ability. Reply giv-
ing complete details of background and
experience. Apply to File No. 2064-V.

METALLURGICAL
METALLURGIST, recent graduate requir-
ed for cast iron foundry located in Pro-
vince of Quebec. Apply to File No.
2050-V.

MISCELLANEOUS

-

TOP FLIGHT MAN for methods and time
study work on all operations incidental
to manufacturing of light and heavy
sheet metal products. Excellent oppor-
tunity for man of proven ability and
experience to establish himself with a
sound company employing 200 people.
Salary open. Applicants to apply in
writing givirig complete facts on edu-
cation, experience and personal history.
Enclose recent photograph. Apply to
File No. 2029-V.

HYDRAULICS ENGINEER for the water
rights branch, department; of lands,
B.C. Provincial Government. Salaries;
hydraulic engineer Victoria and assis-
tant district engineer, Kamloops $3,696.00
to $4,298.00 assistant hydraulic engineer,
Victoria $3,336.00 to $3,576.00. Positions
permanent; superannuation plan. Can-
didates must be British subjects, pre-
ferably under 45 years of age; grad-
uates in civil engineering or equival-
ent; eligible for full registration in As-
sociation of Professional Engineers of
B.C. (in case of the last position, eligi-
ble for registration as engineer in train-
ing), knowledge of survey methods,
photogrammetry hydraulics and hydro-
logy of river discharge, dam design.
soil mechanics and samplings; field and
office experience on engineering work
in hydro electricity, or irrigation and
water supply or hydrology. Apply to
File No. 2032-V.

ENGINEERING PHYSICIST required" in
Ontario for laboratory control work on
routine analysis, calibration and de-
velopment of testing and measuring
equipment. Applicant should have about
1 year experience. Apply to File No.
2036-V.

HYDRAULIC ENGINEER fully qualified
required by large industrial organiza-
tion in Montreal. Applicant should be
familiar with the design of hydro-elec-
tric power stations and water storage.
Apply to File No. 2038-V.

PROFESSIONAL ENGINEERS of 2 to 15
years experience required for a large
manufacturing firm in Southern On-
tario. Reply giving education, exper-
ience, etc., to File No. 2040-V.

TWO SALES ENGINEERS required by
firm in Montreal mianufacturing weld-
ing and cutting apparatus. Applicants
should be 1949 or 1950 gradautes in engi-
neering with definite sales ability. Ap-
ply to File No. 204 1-V.

GRADUATE ENGINEER required in the
development and engineering deipartment
of firm located in Montreal. Applicant
must have a minimum of 4 years ex-
perience in a steel manufacturing plant.
Position involves technical assistance to
the steel industry in use of our pro-
ducts and -work on problems -related to
this field. The territory will be mainly
in Quebec and Ontario with headquar-
ters in Montreal. This is an excellent
opportunity along technico adiministra-
tive lines for the suitable person. Ao-
ply to File No. 2042-V.

SALES ENGINEER, preferably mechani-
cal, required by organization in Mont-
real. Applicants should be around 33 to
37 years. Duties would include design-
ing and selling under supervision of
specialty machinery used in pulp and
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paper mills for handling pulp wood and
newsprint. Starting salary $4,000.00. Ap-
ply to File No. 2043-V.

CHEMICAL OR PETROLEUM ENGINEER
1940 to 1945 graduate capable of geo-
logical evaluation of petroleum and gas
producing areas and preferably with
experience in refinery or chemical pro-
duction. Location Ontario. Apply to File
No. 2044-V.

REPRESENTATIVE required by firm in
Toronto manufacturing tarred felt and
pitch used in roof construction, tar dis-
tillers, etc. Applicant would be obliged
to call on architects, consulting engi-
neers and general contractors. Apply to
File No. 2047-V,

MECHANICAL AND STRUCTURAL EN-
GINEERS to act as project engineers to
undertake the study and necessary de-
sign and drawing work in connection
with a combination bar and strip mill
located in Ontario. Salaries open. Ap-
ply to File No. 2048-V.

PROJECT ENGINEER graduate with at
least ten years experience in design, con-
struction and operation of petroleum
chemical plants on petroleum refineries,
required to supervise project division of
company engaged in engineering and
construction of gas processing plants
located in Montreal, Canada. Salary
commensurate with ability and exper-
ience. Apply to File No. 2051-V.

ENGINEER, age 35 to 45 years as main-
tenance superintendent and chief engi-
neer for large Montreal property, ap-
proximately 750 rooms. Must be certi-
fied for large boiler plant, and be ex-
perienced in controlling cost of main-
tenance trades, including plumbers,
carpenters, painters, etc. Bilingual pre-
ferred. Attractive opportunity to be-
come established in permanent congen-
ial situation. Apply to File No. 2057-V.

DESIGN AND DETAIL EiNGINEERS re-
quired by a package handling conveyer
concern located in Ontario. Promotion
to responsible positions is offered to
applicants having the necessary ability
and qualifications .Apply to File No.
2058-V.

MECHANICAL OR CHEMICAL ENGI-
NEER with two to three years' design
experience in the chemical or petroleum
industry located in Ontario. Excellent
opportunity offered for advancement in
a fast growing young company. Apply
to File No. 2061-V.

DRAUGHTSMAN, Senior layout man, re-
quired for the ensineering department
of new plant in Western Ontario. Must
be capable of making complicated lay-
outs from specifications, drawings,
sketches or notes furnished by engi-
neers and have considerable knowledge
of manufacturing processes and their
limitations. Should be capable of doing
some designing. Experience in struc-
tural work and piping. University de-
gree would be helpful but not necessar-
ily required. Apply to File No. 2062-V.

TWO RECENT GRADUATES required
immediately for new Canadian plant of
well known American Company. Pre-
fer men with interest in industrial pip-
ing for chemical and other industries.
Excellent opportunities for advance-
ment. Salary commensurate with ability
and experience. Comoany located in
Hamilton. Apply to File No. 2063-V.

WE REQUIRE QUALIFIED ENGINEERS
experienced in construction work on re-
inforced concrete, structural steel and
frame buildings, as well as incidental
services. Administrative ability and
technical knowledge are essential. Em-
ployee benefits include three weeks an-
nual vaction, sick leave allowance and
a liberal plan for life insurance, hos-
pitalization, and surgical benefits for
the employee and his family. Replies
are to contain details concerning educa-
tion, experience, salary requirements,
age, marital status and date available.
Apply to File No. 2066-V.

The folloiiinn advertisements are reprinted from
last month's Journal^ not having yet been filled.

Situations Vacant
CIVIL

CIVIL DRAUGHTSMAN required by
large well established Canadian com-
pany. Minimum of 10 years experience
in concrete. Location Toronto. Apply to
File No. 1687-V.

CIVIL ENGINEER, English speaking, pre-
ferably some surveying experience on
road or transmission line location or
other topographic work. For training

in photogrammetry and subsequent em-
plyment as ground surveyor and control
engineer for aerial mapping. Apply in
writing stating experience to File No.
1691-V.

CIVIL ENGINEER, French speaking for
training as operator of photogrammetric
plotting machines and subsequent em-
ployment as operator in Montreal office.
Good long term prospects for right man
with executive ability. Initial salary
during probationary and training period
$200.00 per month. Apply to File No.
1692-V.

YOUNG CIVIL ENGINEER about 35 years
of age with construction and adminis-
tration ability. Applicant should be bi-
lingual. Location Montreal. Excellent
opportunity offered. Salary open. Apply
to File No. 2009-V.

CIVIL ENGINEER required by large Can-
adian company with experience in
structural steel design, preferably on
hydro-electric structures such as gates
and outdoor switching yards. Apply to
File No. 2017-V.

CIVIL ENGINEER for design work on
hydro-electric structures. Prefer at
least four years' experience in this
field. A know'edge of power house and
dam foundations is desirable. Good
opportunity with large Canadian com-
pany. File No. 137. Apply to File No.
2017-V.

ELECTRICAL
THE PUBLIC SERVICE OF CANADA re-
quires Electrical Engineers (electronics
and communications). Apoointments at
Ottawa. Toronto and Montreal. Salaries
up to $4,740,000 per annum. Details and
application forms may be obtained by
writing Civil Service Commission, Otta-
wa. Competition No. 50-158-B. Apply to
File No. 2016-V.

FULLY EXPERIENCED ELECTRICAL
ENGINEER required by texti'e indus-
try located outside Montreal. Applicant
must have some real practical exper-
ience, ahout 15 years in a manufactur-
ing plant, preferably textile mill. Ex-
cellent ooDortunity offered. Apply to
Fi'e No. 1418-V.

FOUR ELECTRICAL ENGINEERS requir-
ed by a large w^ell established Canadian
company. C or D class. Minimum 1-3
years experience, preferably in power-
house electrical layout. Location "Tor-
onto. File No. 13651. Apply to File No.
1637-V.

FOUR ELECTRICAL ENGINEERS with
five years or more experience in de-
sign, specifications, estimates, layout,
inspection and testing, etc., for distri-
bution work. Location Toronto. Reply
stating age, education and details of
work actually carried out in previous
positions to File No. 1696-V.

ELETRICAL ENGINEER with a minimum
of two years industrial experience on
control devices and wiring, prefer test
course training. Location Southern On-
tario. Please auote File No. 13710. Apply
to File No. 2005-V.

WELL QUALIFIED ELECTRICAL ENGI-
NEER required by a large Canadian or-
ganization to act as supervisor of over-
head distribution for its overseas opera-
tions. Duties will include long range
planning of overhead distribution sys-
tems and allied substations; review of
present overhead distribution practices
with a view of improving and standard-
izing such practice and reducing operat-
ing costs. Quote File No. 137. Apply to
File No. 20O5-V.

ELECTRICAL ENGINEER required by
large Canadian organization for its
overseas operations to act as chief of
system planning. Duties will include
long range overall system planning of
generating, transmission and receiver-
station facilities in co-operation with
operating companies; the direction of
the activities of overhead and under-
ground distribution, relay-protection,
carrier-current, radio, special studies
and standards and researcdi depart-
ments, long range forecast of capital
expenditures for the necessary trans-
mission and distribution facilities and
general engineering problems. Quote
File No. 137. Apply to File No. 2005-V.

ELECTRICAL ENGINEER with two years
industrial experience on circuit break-
ers, disconnect switches and metalclad
switohgear, prefer test course back-
ground. Location Toronto. Quote File
No. 13711. Apply to File No. 20O5-V.

ELECTRICAL ENGINEER with a mini-
mum of two years industrial experience
on rotating electrical equipment, prefer

Managing

Engineer
For Canadian owned company
manufacturing electricol equip-

ment in Toronto. Professional en-

gineer with electrical-mechanical

background required, preferably

with experience in switch gear

cubicle and street lighting design.

This position requires both admin-

is^rative and engineering ability.

Age range—30 to 40. Excellent

future, good salary, plus bonus

and pension. Give full details of

education and experience. Our

employees know of this advertise-

ment. All replies will be held in

strictest confidence. Apply to File

No. 2067-V.

test course background, duties include
specification writing and general engi-
neering work with large Canadian firm
Location Toronto. Refer to File No.
13712. Apply to File No. 20O5-V.

YOUNG ELECTRICAL ENGINEER, 1949

or 1950 gradaute required by consult-
ing engineering firm in Montreal. Sal-

ary open. Apply to File No. 2008-V.

ELECTRONIC ENGINEERS required by
large Montreal firm for development
work on radio communication equip-
ment and radar. Applicants should have
three or more years of practical de-
sign experience in this field. Apply to

File No. 201-1-V.

ELECTRICAL ENGINEER required by
university in Montreal. Duties include
design and construction of electronic
equipment and finally extensive re-

search. Apply to File No. 2022-V.

ELECTRONIC ENGINEER required in

Montreal with some experience with
radar. Apply to File No. 2026-V.

MECHANICAL
MECHANICAL ENGINEER required by

large organization in Montreal. Appli-
cant should be between 30 to 35 years.
Duties include general machine shop
work and planning. Apply to File No.
1673-V.

MECHANICAL ENGINEER required fw
small manufacturing plant in Niagara
Peninsula. Duties will consist of gen-
eral draughting and machine design,
particularly valves. Some previous ex-
perience would be advantageous. Apply
to File No. 1681-V.

TWO MECHANICAL ENGINEERS for

mechanical inspection in the field. Ex-
perience necessary in Hydro-Electric
projects. Location overseas. Apply to

File No. 1687-V.

MECHANICAL ENGINEER to act as sales
engineer for large organization in

Montreal. Salary range $5,000.00. Apply
to Fi'e No. 1690-V.

MECHANICAL ENGINEER required by
firm located in the Maritimes with
some experience in steel design and
construction. Apply to File No. 1695-V.

MECHANICAL ENGINEER required by a
lar,ge manufacturer in Montreal of
heavy mechanical equipment. Appli-
cant should have several years indus-
trial experience which should include
a background of welding knowledge.
Apply to File No. 2001-V.

MECHANICAL ENGINEER wath several
years experience on design and layout
of mechanical equipment for hydro-
electric construction, location Southern
Ontario. When replying please quote
File No. 137-8. Apply to File No. 2005-V.
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ENGINEERS
for

Defence Construction

Work

We require qualified engineers

experienced in ,construction work

on reinforced concrehe, structural

steel and frames buildings, as

well as incidental services. Ad-
ministrative ability and technical

knowledge are essential. Em-
ployee benefits include three

weeks annual vacation, sick leave

allowance and liberal plan for life

insurance, hospitalization, and
surgical benefits for the employee

and his family. Replies ore to con-

toin details concerning educotion,

experience, salary requirements,

age, marital status and dote avail-

able. Apply to File No. 2066-V.

MECHANICAL ENGINEERING GRAD-
UATE or equivalent with three or more
years experience in design and manu-
facture of light alloy structures requir-
ed by large Montreal firm manufactur-
ing radio communication equipment and
radar. Apply to File No. 2011-V.

MECHANICAL ENGINEER recent grad-
uate up to three years employment in-
terested in obtaining drawing office
experience in plant production of heavy
armament work. Forty minutes by tram-
ways from Phillips Square, Montreal.
Apply to File No. 2014-V.

MINING
TWO MINING ENGINEERS required by
large firm in Province of Quebec to
take charge of surveying work under-
ground. Reply giving full details of ex-
perience and salary required. Apply to
File No. 2015-V.

MISCELLANEOUS
TWO SALES ENGINEERS required to act

as (representatives in Montreal and Tor-
onto "by young progressive industry, in-
terested in the sale of British made
products and having some experience
in pulp and paper industry. Apply to
File No. 1674-V.

SENIOR PETROLEUM ENGINEER re-
quired by independent Canadian Oil
Company with headqaurters in Calgary.
Applicant should be particularly ex-
perienced in reservoir engineering and
production practices. No one with less
than 7 years experience in the industry
need apply. Give synopsis of education,
training and experience and supply re-
cent photo. Apply to File No. 1675-V.

MECHANICAL OR ELECTRICAL ENGI-
NEER for supply inspection department
of a large organization in Toronto. Ap-
plicant should have at least 12 to 15
years extensive practical shop and
office experience in the manufacture of
heavy mechanical and electrical mach-
inery and equipment. Reply stating age
education and details of experience to
File No. 1678-V.

SENIOR BUYER with 7 to 10 years diver-
sified purchasing experience. Electrical
engineering or engineering training de-
sirable; also administrative or super-
visory ability. Location Toronto. Apply
to File No. 1679-V.

TWO MECHANICAL OR ELECTRICAL
ENGINEERS for the design and de-
velopment of meters and clocks, requir-
ed for large electrical organization in
Quebec City. Apply to File No. 1682-V.

INSTRUMENT ENGINEER (electrical or
mechanical preferred) required for

• large oil refinery in Montreal east. Ap-
plicant should have not less than three
years exp>erience as instrument engineer

or not less than 5 years general elec-
trical engineering experience. Would be
expected to take charge of instrument
department under general supervision
of power engineer. Salary open. Appli-
cations will be treated confidentally and
should include full particulars as to
qualifications. together with recent
photograph. Apply to File No. 1.684-V.

RESIDENT ENGINEER wanted, for con-
struction of proposed Granville bridge
in a Vancouver. B.C. Duration of work
approximately two years, starting about
March 1, 1951. Applications should be
made by letter giving full details of ex-
perience, professional qualifications,
age, etc., and salary expected. Apply to
File No, 1685-V.

SALES ENGINEER or contact man re-
quired by a firm of inspection en;gineers
in Montreal. Must have considerable
experience and be between 30 and 40
years of age. Apply to File No. 168S-V.

RESIDENT ENGINEER required by large
well established Canadian comoany,
minimum 10 years experience in Hydro
Electric construction, competent in de-
sign, construction experience in field.

Age approximately 40 years. Location
overseas. Apply to File No. 1687-V.

BRITISH ADVERTISER seeks Canadian
engineering firm with reputation, will-

ing to ,ioin with long established Eng-
lish counterpart. Enquirer to provide
capital, select tools and supervise pro-
jects directed to both government
equipment and rearmament programs.
Also industrial manufacturer of small
engines, motorcycles, etc. Apply to File
No. 1688-V.

DESIGN ENGINEER preferably mechani-
cal required by large organization in

Montreal. Applicant must have admis-
istrative ability. Salary range i«5.O00,OO.

Ace 30 to 40 years. Apply to File No.
1690-V.

GRADUATE ENGINEER for design work
on buses, required by large organiza-
tion in Montreal. Apply to File No,
ie90-V.

GRADTTAT'E ENGINEERS AND
DRAUGHTSMEN, mechanical, civil,

e'ectrical required for pro.1ects in On-
tario and Quebec. Preference to tho-^e

with 3 year; n-RCtical experience. Apply
to Ffe No. 1697-V.

MECHANICAL (practical) Production
Engineer, with thoroueh knowledge of
mp'tal working machinery, plant lay-
out, processing, tool'ng and die making,
ni'cdi'jct'on control for Western Canada
Manufacturer selling all across Canada
to other manufacturers and to whole-
salers. Prefer man of 40 or older. Per-
manent and good future for a good
practical factory manager and pro-
ducer. Apply to File No. 1704-V.

AIRCRAFT HYDRAULIC DESIGNER re-
quired by ]a'"ge Montreal aircraft manu-
facturing firm. Must have 4-5 years
experience and sound overall knowl-
edee of svstem layout, flow calculations
and dfta'l component design. Apply to
File No. 1703-V.

TECHNICAL REPRESENTATIVE requir-
ed in Montreal by Canadian Branch of
British textile firm, manufacturing tex-
tile and cable machinery. ApoM^ant
must have executive ability as position
offers except'ona' opportunity. Apply
to Fi'e No. 17fl6-V.

SCIENTIFIC OFFICERS wanted. Appli-
cants should be Canadian citizens who
are graudates in science, preferably
with post gradU9te training. Research
or general experience in some particu-
lar scientific field is desirable in certain
positions. War service will be consider-
ed an additional qualification in some
positions and a requirement in others.
The main duties will pertain to the
co-ordination, control and dessemina-
tion of scientific information in most
pf the maior fields of science and tech-
nology. Salary $2,700.00 - $3,800.00 de-
pending upon qualifications and exper-
ience. Apply to Box 1274, Station B,
Ottawa, (Dntario. Apply to File No.
1707-V.

DESIGN ENGINEER approximately ten
years experience in structural material
handling and mechanical design. Boiler
design experience an asset but not
essential. Location Western Canada.
Apply to File No. 2000-V.

CITY ENGINEER required in Western
Canada. Applicants should state age,
qualifications, salary required and de-
tails of previous experience. Preference
will be given to applicants possessing
municipal engineering experience.
Apply to File No. 20O3-V.

HYDRAULIC ENGINEER with several
.years' experience on reinforced con-
crete design nad hydraulic structures,
location Southern Ontario. Please quote
File No 13709. Apply to File No. 2O05-V,

GRADUATE ENGINEER required by
firm located in Western Canada, to
handle all packasing equipment and
installations throughout Canada, as well
as all machines and equipment in plant
Headquarters in Winnipeg. Recent grad-
uate required. Apply to File No. 20tl6-V,

RADIO TECHNICIANS required by small
manufacturer located in the Maritimes,
for aircraft e'ectronic equipment main-
tenance. Applicants should have some
experience. Apply to File No. 2007-V.

PRODUCTION MANAGER for small light
engineering unit located in the Mari-
times, employing approximately 60
people. Duties include production
m.ethods and layouts, produce own cost
estimates on .iobbing basis and be
wholly responsible for operation of
plant production facilities and person-
ne". App.y to File No. 2007-V.

CHIEF DRAUGHTSMAN required to
establish small drawing office in elec-
tronics plant, located in the Maritimes.
Mechanical design experience of elec-
tronic equipment, small mechanisms
and structures. To be responsible for
meclianical design, drawing system and
draughting personnel. Mechanical
draughtsmen also required. Apply to
Fi!e No. 2O07-V.

SENIOR ENGINEERS required by small
manufacturer located in the Maritimes.
Age 25 or over. University degree in
engineering or physics. Three or more
years experience in electronics in a
senior capacity. Preferably with exper-
ience in radar problems. Salary $4,0(30.00
to SS.DOO.ori. Junior Engineers also re-
QUied with same type of background,
App.y to File No. 2C07-V.

FULLY QUALIFIED TEXTILE TECHNO-
LOGIST, graduate of textile institute,
required in Montreal by industrial con-
sultant. Applicant shO'Uld have indus-
trial engineering experience. Give full
details as to experience and education
to File No. 2012-V.

SALES ENGINEER, excellent opportunity
for right man. Ontario sales and ser-
vice for power house chemicals with
established and growing firm. Degree
in chemical engineering and knowledge
of power plants and water treatment
desirable but not essential. Prefer ages
25 to 35. Apply to File No. 2013-V.

MECHANICAL DRAUGHTSMEN, detail-
ers, checkers, all grades from 2 years
experience and up for plant in produc-
tion of heavy armament work. Forty
minutes by tramways from Phillips
Square, Montreal. Apply to File No.
2014-V.

TWO INDUSTRIAL ENGINEERS, grad-
uates in minin<?, required by large or-
ganization in Province of Quebec. Ap-
plicants should have some experience
underground to do time study work,
eventually leading to senior positions in
methods and layout work. Reply giving
fu'l detqils of previous experience and
salary desired. Apply to File No. 2015-V.

CIVIL OR MECHANICAL ENGINEER re-
quired by large mining organization in
Province of Quebec for design and lay-
out of buildings and equipment for as-
bestos milling operations. Reply giving
full details of previous experience and
salary desired. Anply to File No. 2015-V.

SUPERVISOR OF UNDERGROUND DIS-
TRIBUTION. Large Canadian organiza-
tion requires well qualified electrical
engineer for its Brazilian operations,
duties will include long range planning
of all underground distribution systems
and of allied substations, review of the
present underground distribution prac-
tices and' reducing operating cost, mak-
ing such studies as required by the
chief of system planning or the chief
electrical engineer. Apply to File No,
2017-V.

ASSISTANT PRODUCTION SUPERIN-
TENDENT required by large firm of
long standing manufacturing men's
shirts, pajamas, etc., for plant near
Three Rivers, Quebec, Experience in
manufacturing these lines or similar
necessary. Applicant would be required
to plan for high production, improve
methods, lower costs, etc. Good posi-
tion to right party. Apply to File No
2018-V.

RESEARCH CHEMIST required by chemi-
cal firm in Ontario for laboratory re-
search under supervision. Minimum age
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;3 years, bachelor's or master's degree
in chemistry or chemical engineering.
Two or three years technical exper-
ience or Ph.D. in lieu of experience.
Apply to File No. 2019-V.

CHEMIST required by chemical firm in

Ontario for the development of textile

chemicals. Minimum age 27 years. De-
gree in chemistry or chemical engineer-
Tng with 5-10 years technical (labora-
tory or production) and sales exper-
ience. Position reqiures both research
and sales abilities combi-.ed with prac-
tical knowledge of textile industry. Ap-
ply to File No. 2019-V.

ASSISTANT WORKS MANAGER requir-
ed by chemical firm in Ontario. Age
30 to 35 years. Degree in chemical,
mechanical or civil engineering, mini-
mum of 5 vears experience in industry.
Re.-ponsible for overall supervision of

p'ant ooerations, capable of maintaining
discio'lhe and assuming responsibility.

.\pply to File No. 2019-V.

SALES ENGINEER, recent graduate, pre-
ferably mechanical or electrical requir-
ed by well established supply house
wi!h nation wide representation. Ex-
perience in equipment sales, of value
but not essential. Training period
to be spent in Montreal. Good oppor-
tunity for advancement to party inter-
estea in making career of this work.
Aoplv to File No. 2020-V.

ARCHITECTURAL DRAUGHTSMAN re-
qu'red bv large pulp and paper manu-
facturer in Eastern Canada for general
architectural designs covering building
changes on existing buildings and new
bui'dings, etc. Apply to Fi!e No. 2021-V.

ENGINEERING DRAUGHTSMAN requir-
ed by paper industry located in Mont-
re?.]. Must be fullv qualified. Apply to

F'le No. 2023-V.

THREE FULLY QUALIFIED ENGINEERS
required by a firm of management con-
.=;ultants located in Montreal. Salary
open. Apply to File No. 2024-V.

.VIECHANICAL OR CIVIL ENGINEER re-
quired by national beverage company to

act as plant suoerintendent in plant
situated outside of Montreal. Applicant
should be between 25 to 35 years ol
age. Salary open. Apply to File No,
2C25-V.

Situations Wanted
GRADUATE CIVIL ENGINEER AND
LAND SURVEYOR with proven ability

to carry out responsibilities. Available
on short notice. Over 23 years of wide
experience on four continents. Exper-
ience includes design layout and field

supervision of: roads, dams, buildings,
d:airage, irrigation works. Veteran
C.R.E. and E.A.E., married, bilingual.
Situations held in Canada; Chief of sur-
vey parties, resident engineer. Abroad:
as' district and assistant chief engineer
for over 19 years in the British, Turk-
ish, Iraqi, Government Services. Apply
to File No. 489-W.

MECHANICAL ENGINEER, S.E.I.C. 1950
graduate. University of Toronto. Age
24, single. Experience in machine shop
and repair and maintenance work.
Presently employed in structural ste&i.

foundry and machine tool industry as
p'ant layout and maintenance engineer.
Interested in permanent position lead-
ing to responsibility. Willing to work
and learn. Availabie on short notice.
Apply to File No. 5C5-W.

GRADUATE MECHANICAL ENGINEER,
M.E.I.C, P.Eng., (Ontario), age 31, mar-
ried. Pre-sently employed in Toronto.
Desires responsible position with manu-
facturing firm. Nine years experience
in mechanical and structural design, in-
spection, shop liaison, and sales and
service. Apply to File No. 2586-W.

MECHANICAL ENGINEER, Jr.E.I.C. (Mc-
Gill. 1947). Age 25, married and family
of two. Experience consists of four
.years of summer work as instrument-
man on highway construction; several
months as sales engineer in pumps and
allied electrical equipment; one year
incljding specialized training in fire
inspection work for United States fire
insurance company. For the past two
years have been a fu'l partner in a
road building outfit in Western Canada.
Desires permanent position where re-
sponsibility, organization and sales abil-
ity are important qualifications. Sta.'t-

ing salar.v and location are secondary
factors. Available immediately. Apply
to File No. 2858-W.

GRADUATE DRAUGHTSMAN, designer,
Jr.E.I.C, E.Eng. Desires a positioin in
the structural design field, preferably
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reinforced concrete and design. Age
24, McGill (Civil) graduate 1948. Two
.years experience in structural steel and
reinforced concrete detailing and de-
sign. Prefer employment in Montreal
area, will consider good position else-
where. Presently employed. Availabie
on short notice. Apply to Fiie No,
3026-W.

MECHANICAL ENGINEER, B.Sc. 1941,

single, veteran of R.C.A.F. Experience
in laboratory work, aircraft mainten-
ance, design of heavy machinery with
emphasis on welding and applied stress
analysis. Desires work of research na-
ture. Willing to work outside Canada
Apply to File No. 3C58-W.

MECHANICAL ENGINEER, 1947, Jr.E.I.C.
age 23, two years' of experience in

maintenance and one and one-half
years of experience in design and in-
''tallation in industrial plants. Desires
quality control or industrial engineer-
ing work in Montreal. Apply to File
No. 3208-W.

ELECTRICAL ENGINEER, M.E.I.C.
P.Eng. Six years experience in design,
manufacturing, sales and application
engineering, including electronic test
equipment design, manufacture of pub-
lic address equipment, preparation of
sales information and technical writing,
application of motors, controls, trans-
formers, switchgear, etc. Desires per-
manent position in power field, in de-
sign, operating or application engineer-
ing, not sales. Aims to advance into
management or advisory engineering.
Location preferred. Southern Ontario or
British Columbia. Apply to File No.
3326-W.

CIVIL ENGINEER, B.Sc. 1947, Jr.E.I.C,
P.Eng. (Quebec), age 23, married, with
car, 3Vj years varied structural exper-
ience with archite?t-, fabricators and
contractors, covering de-.ign, detailing
and estimating of structural steel and
concrete as well a? liaison work, desires
position with responsibility. Must in-
clude outside work in design and super-
vision, and/or liaison work, or sales
promotion. Available on one months'
notice to present employer. Ontario or
Alberta preferred. Apply to File No.
3240-W.

GRADUATE ENGINEER, M.E.I.C, mar-
ried. Approximately 14 years industrial
plant and construction experience in-
cluding positions as resident construc-
tion engineer and plant engineer. A*
present employed and would consider
changing only if offered a similar or
better position with suitable cpoortun-
ity for advancement. Apply to File No.
33ti7-W.

SENIOR PRODUCTION ENGINEER,
M.E.I.C, of internationally famous engi-
neering concern would like to assist
small or medium size engineering firm
in Montreal area in auickly clearing up
design, production, or estimating diffi-
culties. Available Saturdays or evenings.
Temporary assignments considered. 10
years wide experience, fully qualified.
Apply to File No. 3392-W.
MECHANICAL ENGINEER, S.E.I.C.
Graduated with honours from U.B.C
in May, 1950. Age 24, single and in good
health. At present employed in non
technical work in Ontario receiving
supervisory training. Would like d'esign
development on research work any-
where in Canada. Available on short
notice. Apply to File No. 3395-W.

ELECTRICAL ENGINEER, honours de-
gree. A.M.I.E.E., M.A.I.E.E. 10 years ex-
perience world famous electrical manu-
facturing company wishes permanent
position anywhere in Canada. Very
adaptable having broad range of in-
terests. At present in Great Britain.
Available early 1951. Apply to File No.
339S-W.

ELECTRICAL ENGINEER, S.E.I.C. Grad-
uated University of Alberta. 1950. Vet-
eran, age 29: married, no children, de-
sires permanent position anywhere in
Canada. Have Naval electrical exper-
ience and training (E.A. 3rd Class), ailso

experienced in electrical servicing.
Have good technical background and
excellent personality records. Available
immediately. Apply to File No. 3403-W.

CIVIL ENGINEER. Jr.E.I.C, 31 years.
B.A.Sc. Toronto '43. 7 years experience
in industrial and housing construction
both in field engineering and .iob sup-
ervision. Desires position in Southern
Ontario in construction or related in-
dustry. Apply to File No. 3404-W.

WELDING ENGINEER, M.E.I.C, P.Eng.
B.A., B.Sc. Queen's 1941. Age 34. mar-
ried. 7 years production and develop-

1
ment experience in the fabrication oi
heavy industrial equipment with parti-
cular reference to welded pressure ves^
-els. Desires continued experience
this or related fields. AvailaDle on shoi
notice. Apply to File No. 3407-W

MECHANICAL ENGINEER, M.E.I.C,
graduate McGlll 1843, veteran, age 30,

seeks position as project or plant engi-
neer. Broad experience in plant lay-
out, design, construction, alteration and
maintenance work. Employed during
past 3 years on design and construction
of large mill now nearing completion.
Would consider alternative position as
executive assistant or sales engineer.
Apply to File No. 3405-W.

CONSTRUCTION COST ENGINEER.
Queen's 1948, R.C.A.F. Veteran, with ex-
perience in all phases of estinnating,
scheduling, cost control, material re-
quisitioning and expediting, for both
large and small industrial projects, de-
sires an executive or sujjervisory posi-
tion where hard work and initiative
will lead to advancement. Other assets
include wife, two children and own
car. Location unimportant. Apply to
File No. 3408-W.

GRADUATE CIVIL ENGINEER, M.E.I.C.
P.Eng. (Ont.). Age 38. married, family
2. Experience includes 10 years mining
and 6 years pulp and paper covering-
construction, plant engineering and de-
sign. Presently employed as assistant
resident engineer. Ontario or Quebec
province preferred. Available on rea-
sonable notice. Apply to File No.
3409-W.

CIVIL ENGINEER. M.E.I.C. P.Eng., age
25, five years experience in highway
and bridge construction. Presently em-
ployed but desires position with" more
varied experience. Am interested in any
type of engineering and will w'ork any-
where. Available in three weeks. Applv
to File No. 3411-W.

1950 GRADUATE University of Saskat-
chewan, distinction in Engineering
Physics, 23 years, family of 2. Currentiy
mastering in physics. Have background
as resident engineer on municipal engi-
neering project; ex-navigation instruc-
tor in R.C.A.F. Desire work in applied
research or in general engineering.
Available May 1951. Apply to File No.
3414-W.

MECHANICAL ENGINEER, Jr.E.I.C..
P.Eng.. McGill 1949. Age 28. Single.
Good health. Experience: tw-o summers
as junior draughtsman in pulp and
paper mill, two summers as helper in
foundry and boiler shop of firm manu-
facturing heavy machinery, spring 1949
to date as engineer with major oil com-
pany. Desires to obtain plant engineer-
ing experience with a firm located in
the Toronto area, Applv to File No.
3415-W.

TWO PROFESSIONAL ELECTRICAL
ENGINEERS, Jr.E.I.C, Honours grad-
uates of Canadian Universities, ha\'ing
completed two years training with a
leading Canadian Electrical Manufactur-
er, seek to better their positions. iPrc-
fessional employment w'ith any progres-
sive Canadian company will be con-
sidered. Apply to File No. 3416-W.

ELECTRICAL ENGINiEER. S.E.I.C.
B.A.Sc, U.B.C. 1950. Age 27. single. iELx-

oerience: Radar mechanic R.C.A.F. One
summer each as coal mine car repairer,
tipple machinery operator, and electri-
cians' helper in coal mine. Will work
anywhere. Available immediately. Ap-
ply to File No. 3417-W.

MECHANICAL ENGINEER, S.E.I.C. grad-
uate University of Saskatchewan 19:0
Age 31. married. 4 years overseas with
R.C.A.F. as wireless mechanic. Some
boi:er shop and pipe fitting experience.
Would like to specialize in heating and
air conditioning or in power house
work. Willing to undertake any requir-
ed training. Apply to File No. 3422-W.

ELECTRICAL ENGINEER, Jr.E.I.C. Assoc.
A.I.E.E.. B.Sc. University of iNew Bruns-
wick 1949. Age 25 .single. One year's ex-
perience in the manufacture and design
of polyphase and single phase motors.
Seeks position in design or production
engineering in power field preferably
in Montreal area. Available immediate-
ly. Apply to File No. 3423-W.

CHEMICAL ENGINEER. Laval 1949

single, bilingual, with summer exper-
ience in shiobuilding. galvanizing oi

steel and making of aluminium. Nearly
two years experience in food industry
in Montreal. Desires a position in in-

dustrisl, sales or plant engineering with
opportunity for advancement. Available
on short notice. .Apoly to File No.
3432-W.
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CIVIL ENGINEER, S.E.I.C. Will graduate
from N.S.T.C. May 1051. Age 31. Mar-
ried. Experience on the following pro-
.jects. 1 summer, rodman on municipal
street layout. 1 summer, instrument
man on topographic survey. 1 summer,
nstrument man with Department of
lighways. 1 summer, resident engineer
in marshland reclaimation proiect. De-
nes position preferably in municipal
ingineering or in Maritimes with con-
struction company. Apply to File No.
.i-138-W.

GRADUATE MECHANICAL ENGINEER,
J-.E.I.C. Sask., 1950. At present taking
masters degree at University of Tor-
onto. R.C.A.F. veteran, 5 years practi-
cal engineering experience. Willing to

work hard and accept responsibility.
References and detailed experience on
request. Available May 1951. Apply to

File No. 3;39-W.

MECHANICAL ENGINEER, Sask. 1949

(With distinction), Jr.E.I.C, P.Eng., age
32, married, veteran, desires position in

Hamilton area. Since graduation exper-
ience includes employment with con-
tractor in refrigeration, air condition-
ing and ventilation, including design of

svstems and installation. Desires a

rliange with a firm which will give
more chances of using my engineering
qualifications as present position does
not allow a large enough scope for engi-
neering work. Available on one month's
notice to present employer. Apply to

File No. 3442-W.
ELECTRICAL ENGINEER, Higher Na-

tional Diploma 1949 (Power Course),
Dundee Technical College, Scotland.
P.Eng., Ont. One year experience as

field engineer on design and recon-
struction transmission and distribution
lines in Scotland. Six years as tech-
nical officer in R.E.M.E. Four years as
apprentice technician with power com-
pany in P61and. Experience in diesel-
electric and hydro-electric plants in

planning office and line surveying.
Wishes to find employment in power
field or design, would like to learn
from the start the Canadian way of
work. Apply to File No. 3443-W.

CHEMICAL ENGINEER. Jr.E.I.C. (B.Sc,
Queen's 1948). Age 29, married, one
child Two years experience production
supervision and development engineer-
ing in chlcrine-alkali industry. Some
experience in coal tar refining. At pres-
ent emploved. Desires position in On-
tario or Quebec. Apply to File No.
3452-W.

SALES AND TECHNICAL SERVICE en-
gineering employment desired by young
engineer (24 years, single) expecting to
graduate in Metallurgical Engineering
(McGill) in May, 1951, S.E.I.C. Many
summer months experience in the mak-
ing, shaping and inspection of steel
Location is practically immaterial and
applicant is willing to travel. Willing
to start on training program if neces-
-arv. Available J'Une 1st, 1951. Apply
to File No. 3453-W.

CHEMICAL ENGINEER, S.E.I.C. Alberta,
1946. Age 29, married, one child. Back-
ground of successful experience in pro-
duction control, cost reduction studies
and process design in petroleum refin-
ing and synthetic rubber manufacturing
fields. Capable of assuming responsibil-
ity. Available after graduation in busi-
ness administration (U.W.O.) in May.
Apply to File No. 3456-W.

METALLURGICAL ENGINEER, Jr.E.I.C,
.Toronto. 1948. Business Administration.
University of Western Ontario, 1951.
Desires position in production engineer-
ing or as technical salesman for a
manufacturer of durable producers' and
consumers' goods. Age 28, married.
Naval Veteran. Over two years' exper-
ience with a large Canadian manufac-
turing firm chiefly as a production
supervisor. Conversant with French.
Available in Mav. Apply to File No.
3457-W.

CIVIL ENGINEER, Jr.E.I.C, P.Eng,
(Ont.) B.Sc, University of Alberta,
1945, age 27, married. 1 year in high-
way location, design, estimates and con-
struction; 5 years fie'd and office ex-
perience in surveys, design, layout and
construction supervision in transmission
lines, tower footings, reinf. cone, and
pile foundations, also some knowledge
of municipal engineering. Presently
employed in Ontario. Desire position
in Alberta with consulting engineers,
construciion company, or other com-
pany with own engineering staff. Avail-
able after September, 1951. Apply to
File No. 3458-W.

WANTED

RADIO ENGINEERS
THE ROYAL CANADIAN NAVY offers a limited number of short

service and permanent commissions in the Special Branch for Supple-
mentary Radio duties to engineers and other university graduates with
a degree in any of the following subjects: Physics, Mathematics and
Physics, Engineering-Physics, Radio-Physics, Radio-Engineering, or

Electrical Engineering with Communications or Electronics option.

SHORT SERVICE APPOINTMENTS

(three years) require the minimum qualifications shown above. Rank
and seniority will be determined by age and professional expetience.

PERMANENT APPOINTMENTS

require the following qualifications:

(a) Service in any of the Canadian Armed Forces during the
Second World War, or
Service at any time in the Pernnanent or Reserve Naval
Forces, including the University Naval Training Division ard
the Canadian Services Colleges.

(b) A university degree in one of the subjects mentioned above.

Rank and seniority on entry will be determined by previous service

and professional qualifications. Those entered as Acting Sub-Lieutenant
will serve with that rank during their Naval indoctrination and trainmg
courses, after which they will be promoted to Lieutenant. Seniority

and pay as Lieutenant will be back-dated at that time, depending on
success in the courses.

DUTIES

The development, engineering, installation, maintenance and oper-
ational supervision of radio equipment, in shore stations, and of radio
countermeasures equipment at sea; and administration of Supplement-
ary Radio Activities.

MONTHLY SALARY

SUB-LIEUTENANT Acting Confirmed
Basic Pay $162 $195
Subsistence 61 79
Marriage Allowance 40 40

On
LIEUTENANT Appointment Maximum

Basic Pay $234 $264
Subsistence 79 79
Marriage Allowance 40 40

OTHER ADVANTAGES
Free medical care; free transportation, including that of families and

household effects to permanent appointments; married quarters in the
majority of appointments; pension for officers holding permanent
commissions; gratuity for officers holding short service commissions
on completion of their terms.

There is no specific age limit for short service commissions. It will be
dependent upon professional experience. The age limit for permanent
commissions is up to 25 'o years for non-veterans and up to 30 years of

age for veterans, on 1st June, 1951.

ENQUIRIES will be welcomed. A preliminary opinion on the rank
and seniority which may be expected, together with any other required
details, may be obtained by writing to:

THE NAVAL SECRETARY,

DEPARTMENT OF NATIONAL DEFENCE,

"A" BUILDING, OTTAWA, ONTARIO.

Royal Canadian Navy
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Additions to the Institute Library

Reviews — Book Notes — Abstracts

ABSTRACTS
DOCK AND HARBOUR AUTHORITY
Winter Navigation on the St. Law-
rence:

/. G. G. Kerry. London, Dock and Har-
bour Authority, issues of November and
December, 1950.

In this paper the author draws the con-
clusion that the Great Lakes and particu-
larly Lake Ontario are large scale natural
accumulators of heat energy, with tem-
peratures in the mass of their waters never
as low as the freezing point. This warm
water, he believes, should be utilized to
keep the river free of ice as far downstream
as He aux Coudres opposite Bale St. Paul.
Ice conditions in the Gulf of St. Lawrence
are also discussed, and suggestions made
for reducing the flow of heavy ice and low
temperature water into this basin, thus
making po.ssible winter navigation on
the St. Lawrence River.
A deep narrow channel is proposed at

the lower end of Lake Ontario between
-Main Duck Island and Cape St. Vincent,
1500 feet wide and perhaps 50 to 100 feet

in depth. The; flow through this channel
would be regulated at four points on the
Seaway, namely Barnhart Island, Beau-
harnois, Montreal, and by a propo.sed
barrage at He aux Coudres below Quebec.
The channel would be so designed that
velocities would be nearly constant in

winter. Parallel levees would be built

for cutting off the back waters from the
channel and for holding the ice in the
backwater areas until it melts in the
spring. .Joint control of the St. Lawrence
and Ottawa Rivers would minimize varia-
tions in the flow below Montreal.
Turning to the problem of keeping the

Gulf of St. Lawrence open for winter
navigation, the author points out that
ice from the Bay of Chaleur and the Bight
of Prince Edward Island does not usually
move out along lines such that it would
block the ship track. On the other hand,
ice from the Strait of Belle Isle, though
limited in quantity, may include heavy
and dangerous blocks of ice from the
Labrador coast. The closing of the Strait of

Belle Isle by a dam would be very costly.

but if done, not only would this heavy ice

he kept out of the Gulf, but waters along
the north shore of the Gulf would also

be warmer and the formation of ice there
would be checked.

Pointing out that waters are generally
clear of ice all winter along the north
shore from Murray Bay and the mouth
of the Saguenay to Sept lies opposite
Anticosti, belief is expressed that a bar-
rage at He aux Coudres would cut off

up-river ice and permit navigation with-
out danger between all up river ports and
Sept lies. Between Anticosti and Port
aux Basques in Newfoundland an ice pack
may always be expected to form in

February and March but it will become
much more open if the preventive measures
suggested in the paper are taken. From
Port aux Basques to the ocean there is

always an open ship track.

Mr. Kerry reminds his readers that
more than two decades ago a paper pub-
lished by the Department of Marine and
Fisheries predicted that closure of the
Strait of Belle Isle would free the .ship

channel from ice obstruction in winter.

He feels that further official study and
action are long overdue.

SELECTED ADDITIONS TO
THE LIBRARY

TECHNICAL BOOKS, ETC.

Alternating Current Circuits, 3rd ed.:

R. M . Kerchner and G. F. Corcoran. New
York, Wiley, 1951. 598 pp., illus., S5.50.

Applied Nuclear Physics, 2nd ed.:

E. Pollard and W. L. Davidson. New
York, Wiley, 1951. 352 pp., illus., $5.00.

Basic Refractories: Their Chemistry
and Their Performance:

J. R. Rait. London, Ilife, 1950. 410 pp.,
illus., 60s.

Canadian Official Railway Guide with
.\irline8, January, 1951:

Montreal, International Railway Publish-
ing Co., 1951. Monthly. Specimen copy:
$4.00. Year subscription: $10.00.

Chimie Organique. Tome 3: Fonctiona
Complexes:

Albert Kirrmann. Paris, Armand Colin
1950. 184 pp., 180 fr.

Effects of Atomic Weapons:
U.S. Dept. of Defense and U.S. AUrniic
Energy Commission. New York, Mc-
Graw-Hill, 1.950. 456 pp., illus., iS.OO.

Explanatory Handbook on the British
Standard Code of Practice for Rein-
forced Concrete:

W. L. Scott and others. London, Concrete
publications, 1950. 119 pp., illus., 9s.

Finishing Handbook and Directory,
1951

:

London, Sawell productions, 1950. 246
pp., illus., 15/-.

Heaviside Centenary Volume:
London, Lnstitution of Electrical Engi-
neers, 1.9.50. 98 pp., illus., $1.10.

Indium:
Maria Thompson Ludwick. New York,
Indium Corporation of America, 1.950.

276 pp., illus., $7.50.

Industrial Solvents, 2nd ed.:

Ibert Mellon. New York, Reinhold, 1950.

758 pp., illus., $12.00.

Institution of Mining and Metallurgj-,
Transactions 1946-1947; v. 56:

London, The Institution, 1950. 644 pp.

Mathematical Engineering Analysis:

Rufus Oldenburger. Toronto, Ma.cmillan,

1950. 426 pp., illus., $6.00.

Measuring Diagram for Daylight Illu-

mination:
P. S. W' Id am London B. T. Batsford
1950. 51:

Mechanical World Yearbook, 1951

:

Manchester, Emmott, 1951. 268 pp.,

illus., 3/6.

Nuclear Physics:

Francis Bitter. Cambridge, Mass., Addi-
son-Wesley, 1950. 216 pp., illus.. $5.50.

Oil Field Exploration and Develop-
ment:

.4. Beeby Thompson. London, Technical
Press, 1950. v.l. 577 pp., t: 2. 630 pp.,
illus., $10.50 per volume.

Properties of Lubricating Oils and
Engine Deposits:

C. A. Bouman. Toronto, Macmillan,
1950. 170 pp., illus., $2.85.

Tables for Conversion of X-Ray Dif-
fraction .\ngles to Interplanar Spacing

:

Washington, U.S. Dept. of Commerce,
1950. 159 pp., $1.75 (Naiional Bureau
of Standards, Applied Maihetnatics series,

A'o. 10).

Theorie, fonctionnement et ralcul

des machines electriques. Tome I:

Circuit niagnetique. Machines a cour-
ant continu

:

.4. Guilbert. Paris, Dunod, 1951. 608 pp.,

illus., 2760 fr.

United Nations Scientific Conference
on the Conservation and Utilization of
Resources. Volume I, Plenary Meet-
ings:

Lake Success, United Nations, 1950. 431

pp., $4.50.

Urban Mapping:
Ottawa, Central Mortgage and Housing
Corp., 1950. 15 sheets.

Welded Deck Highway Bridges:

James G. Clark ed. Cleveland, Jame^ F.

Lincoln Arc welding foundation. 1951.

247 pp.. illus., $2.50.
'
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CRANE VALVES
do MORE than safegucrd public health...

{Above) New Supply Line

from reservoir of large

city,showing installation of

Crane 48-iiich GateValves,
bevel gear operated.

(Right) Raw Water Inlet

to high service pumps in

suburban water plant,

equipped witb Crane low

pressure gate valves

They gjso reduce maintenance, repair and replacement costs!

In the waterworks and sewage disposal

plants of Canadian mimicipalities. Crane

valves are serving as dependable public

servants. They provide the sine flow

control that is essential to safeguard

pubUc health.

They do more . . . because of their sturdy

construction and unusually long life,they

reduce maintenance, repair and replace-

ment costs to a minimum.

Officials and engineers responsible for

pubUc water supply and sewage disposal

systems demand the highest standards of

performance from theirequipment.Crane

Quahty valves and fittings meet them.

(Right) No 465}^, Outside Screw and Yoke, Flanged

—Brass Seats, Brass Stem—one of the sturdy well-

proportioned Iron Body Wedge Gate Valves from the

Crane line which are providing long and dependable

service to Canadian industry. See Crane 41 Catalogue

literature.

For complete information—ask your Crane Branch—or write direct to

;RANE LIMITED: GENERAL OFFICE: 1170 BEAVER HALL SQUARE, MONTREAL • 18 BRANCHES IN 10 CANADIAN PROVINCES

CRANE VALVES • FITTINGS • PIPING
PLUMBING • HEATING

lATION-WIDE SERVICE THROUGH BRANCHES, WHOLESALERS and PLUMBING AND HEATING CONTRACTORS
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LIBRARY REGULATIONS
Hours

Mon., Tues., Wed., Fri. . 9 a.m. - 6 p.m.

Thursdays 9 a.m. - 8 p.m.

(For Montreal branch meetings)

Saturdays 9 a.m. to 12 noon

Suininer Hours

9 a.m. - 5 p.m. Closed all day Saturdays.

Bibliographies and Literary

Searches

Short subject bibliographies are compiled

on request.

Extensive searches will be made at a

charge of $3.00 per hour to members, and

.S5.00 per hour to non-members.

Please give as much detail as possible when
requesting information of either type.

Borrowing and Purchasing

Books, periodicals, photostats, translation,

etc. may be borrowed for two weeks at a

time. A fine of 25c. per day will be
charged for each day borrowed items

are retained beyond this period.

A library deposit of $5.00 at pai- in Mont-
real is required before items may be

borrowed. Books, periodicals, etc. may be

ordered by members through the library.

All carrying charges are payable by the

individual concerned. Except in the case

of library deposits, please make no pay-

ments in advance.

Non-members may consult the library,

but may not borrow material.

TECHNICAL BULLETINS, ETC.

.\merican Society for Testing Materi-
als. Progress Reports:

Electron microstructure of steel; first pro-

gress report subcommittee XI on electron

microstructure of steel. A.S.T.M. Com-
mittee E-4 on metallography.

...Reprints from ASTM Bulletin:

Exposure test site programme of the

American Societtj for Testing Materials;
reprint from ASTM Bulletin No. 169,

Oct., 1950.

American Water Works Association.
Tentative Standard Specifications;

No. 5W1.31-T 1950~-Ferrous sulphate.

No. 5W1.90-T 1950—Sodium fluoride.

Association of Consulting Engineers
of Canada. Tariff of Fees:

Tariff offees and general conditions, cl950.

British Electrical and Allied Industries
Research Association Technical Re-
ports:

No. G/T2Jil 1950—An experimental
synchronous contactor for repeated auto-

matic operation, by H. W. Baxter. No.
G/T2Jt4 I960—Flameproof electrical ap-
paratus. Flange gup protection and con-

tainer pressure with a fcmrth series of
industrial atmospheres, by A. F. Faton.
No. L/T191 1949-^The breakdown of di-

electrics by electric discharges, by A.
Morris Thomas. No. L/T222 1950—

A

review and discussion of dielectric con-

stants of ionic crystals, by B. Szigeti.

.Xo. L/'T229 1950—Corona and break-

down at frequencies up to 12 megacycles

per second, by A. W. Bright. No. L/T230
1950—The determination of the tempera-
tures of an electrical discharge in a gas,

critical resume of published information,
by H. Edels. No. L/T2Jf2 1950—The
mechanical properties of dielectrics at

high temperatures by W . Lethersich. No.
.\I/T107 1949—The measurement of the

time constant of a critically damped meter,

by S. F. Fearce. No. 0/T5 1949—Cur-
rent-carrying capacity of bare stranded
conductors, second report, by E. E.
Hatchings and R. 0. Parr. No. S/TSS
1950—The collection of lightning fault

statistics an overhead lines, by K. tl.

Golde. No. Z/T80 1950—The A.C. arg&n
arc process for welding aiurniniurn. The
oscillographic analysis of the application

of a commercial high frequency spark in-

jector unit, by L. H. Orton and others.

224

British Electricity Authority. Reports:

Second report and statement of accounts

for the year ended 31st March' 1950.

British Society for Research in Agri-
cultural Engineering. Reports on
Tests:

No. RT 32/50044—Fergusson Hole dig-

ger. No. RT 33/33/50056—Fergusson
tractor Model TE-H running on lamp oil.

No. RT 34/50048—Roerslev beet topping
and lifting units.

Canada. Department of Trade and
Commerce. Publications:

Vol. 5 No. 9, Sept. 1950—Refined
petroleum products.

Canada. National Research Council.
Radio and Electrical Engineering
Division. Progress Reports:

No. ERA-189, July-September 1950.

Canadian Chamber of Commerce.
Bulletins:

Duties of a chairman.

Canadian Standards
Committee Lists:

.4s at 31 March. 1950.

Association.

Institute of Metals. Reprints:

No. 1262—On the phases occurring in

alloys of aluminium with copper, mag-
nesium, manganese, iron, and silicon, by

Gosta Phragmen. No. 1263—The con-

stitution of uranium-molybdenum alloys,

by P. C. L. Pfeil. No. 1264—The
uranium-iron system, by J. D. Grogan;
with an appendix on an x-ray examina-
tion of uranium-iron alloys, by C. J. B.

Clews. No. 1265—Deformation texture

of drawn face-centred cubic metal wires,

by Walter'R. Hibbard. No. 1266—Lattice
parameters of binary nickel-cobalt alloys,

by A. Taylor. No. 1267—Communications
metallurgy, by Earle E. Schumacher.
No. 1268—The solubility relationships

in the aluminium-sodium and alumini-
um-silicon-sodium systems, by C. E.

Ransley and H. Neufeld. No. 1269—
"White rust" formation on zinc, by P. T.

Gilbert and S. E. Hadden. No. 1270—
Rolling and mechanical properties of

magnesium alloy sheet containing 0-9.5%
aluminium, by A. E. L. Tate. No. 1271^
The surface condition of polished alum-
nium, with a note on the effects of surface

scratches, by E. A. Owen and. Y. H. Liu.

No. 1272—Cast structures in super-pure

and commercially pure aluminium, by
V. Kondic and D. Shutt.

Iowa Engineering Experiment Statioii
Bulletin:

No. 170—Field measurements of
settlement ratios of various hight
culverts, by M. G. Spongier.

Quebec Province. Department
Mines. Geological Reports:

.Xo. 20—Geology of Quebec, Vol. ,

Economic geology, by John A. Dress
and T. C. Denis.

PAMPHLETS, ETC.

Conversion of Casey Jones:

Article on the application of diesel-eUctr

locomotives to railroad use. Published
Frnperial Oil Review, Nov. 1950, pp. 2%

Difficult Construction; a Corporal
Biography in Terms of Structure
\chievement

:

The Arthur A. Johnson Corporati
.Xew York, cl950.

Electric Power Supply

:

T. H. Carr. Bradford, Cyril Willian

1948.

Etancheite par I'asphalte:

Office des asphaltes, Paris, 1950.

Examples of Structural Steel Desi§
(Part 2) to Conform \»-ith the Require
ments of British Standard 449: 19481

V. H. Lawton. London. British Construe
tional Steelwork Association. 1950. {Br
tish Constructional Sieehcork Associatio

publication No. 2)

Fatigue Tests of Spot-welded Stc
Sheets:

George Welter. Reprint from The Weldit
Journal Research Supplement, Sept^
1949).

Fire Prevention Education. The Pril

mary and Secondary School Pro-
gramme for Fire Prevention and Fire
Protection. A Canadian Teachers'
Standard Manual:

Ottawa, King's Printer, 1950.

Report on a System of Water Supph
for Curling, Corner Brook West, Cor-
ner Brook East and Hunibermouth,
Newfoundland

:

R. de L. French. Montreal, 1950.

BOOK NOTES

Prepared by the Library of

The Engineering Institute of Canada

BRITISH STANDARDS:
British Standards Institution, 24/ ~8
Victoria St., London, S.W.I. British

Standards are availablefrom the Canadian
Standards Association, National Re-

search Building, Ottawa, Canada.

B.S. 1589: 1950—Thermal Insulating
Materials. Plastic Composition Flex-

ible and Loose-fill, 2/-

This standard relates to plastic com-
position, flexible, and loose-fill insulating

materials for central heating and hot and
cold water supply installations inside a

building, which may be extended to

short out-door runs of piping.

B.S. 1655: 1950—Flanged .\utomatic
Control Valves for the Petroleum In-

dustry (Face-to-face Dimensions), 2/6

The primary purpose of this standard is

to ensure that valves of the conventional

pneumatic diaphragm operated single or

double beat type, of given sizes and stan-

dard flange ratings, will be interchange-
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ble in a pipe line system irrespective of the
lesign of the valve and by whom it is

iiaimfactured.

i.S. 1657 : 1950—Buttress Threads, 3/-.

The present work provides for a stan-

dard form of thread and gives formulae
III calculating suitable allowances and
olerances. A recommended system of

;auging is also included. Preferred series

or the diameters and numbers of threads
lei inch-of butti'ess are given. Xo attempt
las been maile to introduce a rigid pitch/
lianieter relationship.

U.S. 1669: 1950—Industrial Perforated
IMates, 2/-.

This standard has been designed to

j/iiver industi'ial perforated plates having
lound and square apertures in the sizes

iinii arrangements which are most com-
nionly used, and tolerances on aperture
i^izes and pitch of apeitures have been

I lit induced. No attempt has been made to

-taiidardize othei- shapes of aperture such
:i> slots.

BKITISH STANDARDS CODES OK
I'KACTICE FOR BUILDING:

Hiitiah Standards Institutiou, 24/^8
Victoria St., London, S.W.I.

Draft Code No. 305—Sanitary Appli-
ances and their Installation, 3/-.

The present work deals with materials,

appliances, design considerations, work off

site, work on site, inspection and testing,

maintenance. It is part of gi'oup of codes
300-309: "Building drainage, .sanitary

.services and refuse disposal".

Draft Sub-Code No. 231.302—The
Painting of Non-ferrous Metals, 3/-.

This code deals with the painting of non-
ferrous metals in the form.s in which they
are more freQuently used in buildings,

e.g. metal claddings, linings, pipes, cast

or extruded sections and fittings. The code
also includes recommendations for the
painting of these metals when they are

deposited as coatings on iron or steel,

e.g. galvanized iron.

CANADIAN STANDARDS:
Canadian Standards Association, Room
SOW, National Research Bldg., Ottawa,
Ontario.

No. B79, 1950—List of Standard Sizes
for Cast-iron Radiators, 50c.

This list of standard sizes is intended to

further large scale production of radiators
of a few standardized sizes.

No. C22.2. No. 0, 1911—Revision of
.\ppendix C Flexible Cords and Fix-
ture Wires, 50c.

The following Tables give details on the
various types of fle.\ible cord and fixture

wire and specify the minimum grades of

flexible cords that may be used on poitable
electrical appliances of many kinds.

No. C22.2. No. 2.5, 1950—Construction
and Test of Enclosures for Use in
Class II, Groups F and G Hazardous
Locations, .50c.

This specification is primarily intended
to be used only as a basis for the prepara-
tion of approval reports on ecjuipment of

a type and capacity for which there are
no testing facilities.

No. C22.2. No. 41, 1950 Construction
and Test of Grounding and Bonding
Equipment, 50c.

This specification applies to ground
clamps, bonding devices, grounding and
bonding bushings, water-meter shunts,
armouied grounding wire, ground rods,
and the like.

No. (; 40.1, 1950 General Require-
ments for Delivery of Rolled Steel
Plates, Shapes and Bars for Structural
Use, 50c.

This specification covers a group of

common retjuirements which, unless other-

wise specified in the pui'chase order or in

an individual specification, shall apply to

rolled steel plates, shapes and bars undei'

specifications G40.2,3, 4, 5, 6.

No. G40.2, 19.50—Structural Rivet
Steel, 20c.

This specification covers carbon steel

for rivets for structural purposes. The
stetl shall be made by eithei- oi' both of

the following processes: open hearth,

electric furnace.

No. G.40.3, 19.50—Mild Structural
Steel, 20c.

This specification applies to rolled steel

shapes, plates and bars of sti'uctural

quality. It does not apply to slay bolts of

rivet steel. Steel made by either or l)oth

open hearth, electric furnace processes.

No. G40.4, 19.50—Medium Structural
Steel, 20c.

This specification applies to rolled car-

bon steel plates, shapes and bars of struc-

tural quality. It does not include rivet

steel. Steel making processes, as per Speci-

fication G40.3.

No. G40.5, 1950—Carbon Steel Plates
of Structural Quality; Plates 2 inches
and under in thickness, 20c.

This specification applies to four grades
of carbon steel plates of structural (iuality

in thicknesses up to 2 inches incl. Chemi-
cal composition and physical properties

of these steel plates are given in detail.

No. G40.6, 1950—Structural Silicon
Steel, 2Cc.

This specification applies to special high
strength structural steel plates, shapes
and bars. It does not apply to eyebars or
rivet steel.

No. 015.1, 1950—Physical Properties
and Preservative Treatment of Eastern
White Cedar Poles, 50c.

The general purpose of this work, has
been the adoption of dimensions permitting
different species of poles to be considered
on an equivalent basis for engineering or

purchasing requirements.

No. 015.2, 1950—Physical Properties
and Preservative Treatment of West-
ern Red Cedar Poles, .50c.

Same purpose and set-up as Specifica-

tion No. 015.1.

No. SI, 1950—Steel Railway Bridges,
$1.25.

This specification applies primarily to

fixed railway bridge spans of 400 ft. or

less in length and to viaducts. It is also

applicable to simple spans of greater
length and to cantilever bridges, con-
tinuous bridges, arch bridges, etc.

No. W55.1, 19.50—Resistance Welding
Equipment, .$1.00.

This specification is intended to cover
the primary electrical and mechanical
features pertaining to certain reconmien-
ded standard sizes of the various types of

resistance welders.

No. Z76.1, 1950—Methods of Deter-
mining Weight of Coating (Stripping
Test) of Galvanized Iron and Steel
Articles.

These methods cover the procedure for

determining the weight of coating of gal-

vanized iron and steel sheets of wire, and

describe a stripping procedure suitable for

other galvanized articles.

No. Z76.2, 1950 Method of Deter-
mining Uniformity of Coating (Preeoe
Test) of Galvanized Iron and Steel
Articles. Prices. Price of Standards
Z.76.1 and Z76.2 under same cover, is

.50c.

The Preece test covers the procedure for

determining the uniformity of coating by
the u.se of a solution of cop])er sulphate on
galvanized iron and steel articles such as

wire, electrical metallic tubing and rigid

conduit pipe, castings, forgings, struc-

tuial steel, special hardware, bolts, screws,

etc.

No. Z93.1. 1950—Fire Hazards Specifi-
cation for the Construction and Test
of Domestic Oil Burning Equipment,
Vapourizing Sleeve Type, 2iid ed.,

7.5c.

This specification states the minimum
re quiiements for domestic oil burning
aijpliances of the vapourizing sleeve type,

with a burning rate not greater than one
Imperial gallon per houi'. Such appliances
are considei'ed as using a toppetl or dis-

tilled fuel oil, having a flash point of not
less than 100°F. closed cujj, and having a

specific gravity of 28 to 40 degrees Baume.

No. Z93.2, 1950—Fire Hazards Specifi-
cation for the Construction and Test
of Domestic Oil Burning Equipment,
Vapourizing Pot Type, 2nd ed., 75c.

The purpose and scope of this specifi-

cation are similai' to those of specification

Z93.1.

No. Z102.1, 19.50—Moisture Vapour
Barriers, 50c.

This specification covers the limits for

moistuie vapour transmission rate of

flexible moisture vapour byrriers. Mois-
ture vapour barriers are flexible packaging
materials which have the ability to resist

the transmission of water vapour.

ARCHITECTS' AND BUILDERS' SIZE
BOOK:

H. M. Tansley. London, Newnes, 1950.

206 pp., illus.', 17/8.

The architect and his assistants on the
drawing-board, the builder and his men,
and all who are concerned with building,

constantly need to know the sizes of com-
ponents and fittings. The purpose of this

book is to answer concisely and factually

questions as to the size of a building
element, other sizes available, types that

will fit, etc. A number of firms are named
and some trade names given.

AUSTRALIA 1950; THE HERALD
YEARBOOK:

J. A. Alexander ed. Melbourne, Herald
and Weekly Times, 1950. 800 pp., illus.,

$3.25.

A cunsory glance through "Special
Articles" in this volume reveals such
titles as "Soil P]rosion Problem in Aus-
tralia"; "Aircraft Production in Aus-
tralia"; "Nuclear Physics, Atomic Num-
ber and Isotopes"; "Development of the
Leigh Creek Coalfield," and a host of

others, comprising a total of 75 pages.
All of these are signed articles.

The othei- 725 pages consieti of regulai'

yearbook information, but of a particu-
larly broad scope, in some cases, world
statistics being given. An informative
article on the U.N. is included, and the
book carries both a table of contents and
an index. End paper bearing flags of the
U.N. in colour add to the phvsical attrac-

tiveness of AUSTRALIA 1950.
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CHEMISTRY OF INDUSTRIAL TOXI-
COLOGY:

Heireij B. Elkins. Neiv York, Wiley,
1950. 406 pp., illus., $5.50.

In this book an attempt is made to

treat industrial poisons primarily from
the point of view of the chemist and en-
gineer. This means that the harmful
substances themselves will be emphasized,
and the industrial processes in which they
are used, rather than the symptomology
and pathology of their effects on the
human body. Emphasis is placed on the
probable seriousness of injuries, rather

than their complete physiological charac-

terization.

ELECTRON MICROSCOPY. PRO-
CEEDINGS OF THE CONFERENCE
ON ELECTRON MICROSCOPY,
DELFT, July 4-8, 1949:

The Hague, Martinus Nijhoff, 1950.

188 pp., illus., $2.25.

These proceedings are printed as an
answer to a general demand for a book
containing all the papers read at the Con-
ference. .\bout fifty papers are presented,

on the origins of microscopy and of the
electron microscope, constructional de-

tails, image formation and contrast,

resolving power and apparatus, specimen
techniques, and medical, biological, chemi-
cal and industrial applications. The book
is well illustrated with drawings, photo-
graphs of equipment and reproductions of

micrographic prints.

ELEMENT.4RY THEORY OF STRUC-
TURES:
J . C. Giassie. Toronto, Longmans, Green,

1950. 392 pp., illus., $5.00.

This book covers the fundamental
principles of mechanics, as applied to the

theory of structures. Its scope is confined

entirely to determinate structures, and,

in consequence, the book is suitable for

all engineering students who require an
elementary knowledge of structures.

Enough typical examples have been work-
ed out, to form an important feature of

this book. Problems with answers are

given at the end of each chapter.

HORIZONTAL DIESEL ENGINES:
R. A. CoUacott. London, Temple Press,

1950. 122 pp., illus., 8/6.

This book has been written primarily

for students and for users who have little

technical knowledge or experience of

Diesel engines. Operations, fuels, main-
tenance and selection are covered thor-

oughly, while specifications are given for

all types up to 300 b.h.p. Chapters cover

principles, engine details, fuel injection,

cooling, lubrication, installation, opera-

tion, running and maintenance

INDUSTRIAL AND SAFETY PROB-
LEMS OF NUCLEAR TECHNOLOGY:
M. H. Sharrios. New York, Harper, 1950.

368 pp., illus., $4.00.

This work contains the most important
contributions prepared for 1950's Con-
ference on industrial and safety problems
of nuclear technology. Gordon Dean,
chairman of the U.S. Atomic Energy Com-
mission, leads with an article on the tech-

nological problems and dangers peculiar to

the industrial develojjment of atomic
power. Eighteen other contributors, lead-

ers in the fields of industrial development,
nuclear re.search, radiation medicine, and
casualty insurance, combine to make this

the first practical discus.sion of problems
linked with industrial uses of fissionable

material.

KINE.MATICS OF MACIHNR;S,5thed.

:

G. L. Guillet and A. H. Church, New
York, Wiley, 1950. 299 pp., illus., paper.
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Professor Church has retained and
extended the Guillet approach that made
earlier editions of this book so popular.
This approach was characterized by an
emphasis on practical applications and
by fre'(Uent illustrations of these appli-
cations. The mechanisms with which this

work deals at length are slider-crank
mechanisms, cams, rolling contacts, gears,

gear trains, flexible connectors, etc.

LIFE OF AN AMERICAN WORKMAN:
Walter P. Chrysler. New York, Dodd,
Mead, cl950. 219 pp., $3.00.

This informal biography is the story of

the head of one of America's greatest
industries. It tells how Chrysler was al-

ready making his own tools when he
became an apprentice in a railroad

machine shop. The automobile industry
was young and raw when he went into

it, and he studied and improved every
detail of its operation. He tells of his

half-a-million-a-year job as head of the
Buick division of General Motors, of the
building and exhibition of the first Chrys-
ler car in 1923-24, of the deal that gave
him Dodge, and of his gradual building

up of Chrysler Corporation to what it

is today.

MOTOR SHIP REFERENCE BOOK,
19th ed.:

Compiled by the staff of "The Motor
Ship." London, Temple Press, 1950.

187 pp., illus., 15s.

This book treats the new designs of

Diesel propelling and auxiliary engines
for ships. It contains chapters on the his-

tory of shipbuilding, engines (four-stroke,

two-stroke, or double-acting), engine
rooms, centrifugal separators, gas tur-

bines, etc. This publication is very well

illustrated with photographs and diagrams
of eiiuipment. It includes Lloyd's rules for

the construction of heavy oil engines, as

well as a list of builders of marine Diesel

engines.

PHENOLIC RESINS—THEIR CHEM-
ISTRY AND TECHNOLOGY:

P. Robitschek and A . Lewin. London,
Rife, 1950. 261 pp., illus., $6.75.

The authors' purpose in writing this

book, has been to integrate theoretical

knowledge and industrial practice, thus
providing a link between the science

and technics of phenolic resins. Included
and discussed are the more fundamental
modern trends and developments: parti-

cularly physics and kinetics on the theore-

tical side and pulp resin preformas on the
teclinological side. There are 121 diagrams,
16 photographs, 49 tables and a meticu-
lously complete index.

PLUMBERS' POCKET BOOK OF
ROUGHING-IN DIMENSIONS FOR
PLUMBING FIXTURES:
A consolidated service by Canadian Pot-

teries Ltd., and other companies. 134 PP-
illus., paper.

This new pocket-book contains rough-
ing-in measui'ements on all fixtures manu-
factured in the four combined Canadian
factories of the following companies:
Canadian Potteries, Crane Steehvare,

Port Hope Sanitary, Alliance Ware.
Drawings were produced from accurate

physical measurements taken of every
fixture. This is a useful "on-the-job"
reference work for fixtures made of

vitreous china, porcelain, enameled cast

iron, or porcelain on steel.

PROBLEMS IN ENGINEERING
DRAWING, 3rd ed.:

J. M. Arnold and others. New York,

Prentice-Hall, 1950. $4-85.

This is an unbound volume of work-
sheets. Most of these sheets are partial

layouts, making possible the pre.sentation

of a maximum amount of subject matter
within a limited time: with such layouts,

the student need not copy those portions
with which he is already familiar. In con-
formity with modern industrial practice,

many of these layouts are printed on
tracing vellum; the others are printed on
light and heavy drawing papers. The
problems are gi-ouped under several
commonly used headings: lettering, multi-
view drawing and sketching, dimensioning,
etc.

RECEIVING TUBE SUBSTITUTION
GUIDE BOOK:
H. A. Middleton. New York, Rider, 1950.
215 pp., illus., $2.40.

This is a greatly enlarged and revised
edition of the book WARTIME RADIO
SERVICE publi-shed in 1944. This new
book lists about 750 receiving tube types
and their bases, including all of the follow-

ing series: 4, 5, 6, 7, and 7L old-style

base .series, octal base series, loctal base
series, 7-pin miniature series, 9-pin noval
series, subminiature series. All substitu-

tions listed here describe in detail the
necessary data for changing or rewiring
the sockets.

SECRETARY'S HANDBOOK. A MAN-
UAL OF CORRECT USAGE, "th ed.:

Sarah Augusta Taintor and Kale M.
Monro. Toronto, Macmillan, 1950. 573

pp., $4.00.

Our chief observation on this book would
be to remark on its misleading title or

sub-title. We would suggest that a future

edition be sub-titled "A MANUAL OF
AMERICAN USAGE".

Misspelled and confusing words, rules

of grammar, forms of address and sample
letters, all are considered. But prospec-
tive buyers would be well advised to

consider the purchase of this volume only

if the individual involved has access to

an English or Canadian volume of similar

content.

SMALL PLANT MANAGEMENT; A
GUIDE TO PRACTICAL, KNOW-
HOW M.\NAGEMENT:

Ed. by Edward H. Hempel, Chairman
Small Plant Committee of ASME. Neve
York, McGraw-Hill, 1950. 548 pp..

illus., $7.80.

This study pro%4des a wealth of infor-

mation on small plant management. It

progresses in logical order through four

sections: small plants as economic fac-

tors, management tasks, how to solve the

important problems of small plant man-
agement, and small plant future. Among
the pertinent topics discussed in these

sections are financing and banking. The
chapters are each written by an expert

on the subject being studied.

WALLS .\ND WALL FACINGS:
Denzil Nield. London, Spon, 1949. 276

pp., illus., 18s.

This book is an attempt to bridge the

gap between the educational textbooks
for this subject and recent research infor-

mation. It describes and discusses, against

the background of a detailed analysis of

requirements, traditional techniques modi-
fied to suit present conditions, and recent

developments which to some extent have
been proved. Part one is theory, and
deals with strength, stability, durability,

insulation, etc., while part two is prac-

tice, and deals with types of materials

and walls.
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ISTRIBUTIO
TRANSFORMERS

TYPE D
SINGLE OR THREE PHASE

TYPE D RS

TO C.S.A. SPEC. C-2-1944

TYPE DRS

A GROUP OF SINGLE PHASE 60 CYCLE TRANSFORMERS

RATED AS FOLLOWS

10 KVA 15 KVA and 25 KVA

2300-115/230 VOLTS

MANUFACTURED BY

TYPE DRS

BULLETIN No. D-10

Supreme Power Supplies
—• LIMITED

MIMICO, ONTARIO, CANADA
Telephones - LYndhurst 5488-9 New Toronto 3866
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'^SmoatU-a-Swi^" DISTRIBUTION TRANSFORMERS

SINGLE OR THREE PHASE

TYPE DRS

75 KVA SINGLE PHASE

2300-115/230 VOLTS

60 CYCLE

PLATFORM MOUNTING

MANUFACTURED BY

TYPE DOT

300 KVA SINGLE PHASE

2400 - 600 VOLTS 25 CYCLE

Supreme Power Supplies
LIMITED

MIMICO, ONTARIO, CANADA
Telephones - LYndhurst 5488-9 New Toronto 3866



'^B*ptoxUU-a-Su^(^" DISTRIBUTION TRANSFORMERS

TYPE DOT

CORE AND COIL ELEMENTS FOR
KVA SINGLE PHASE 2400 - 600 VOLTS 25 CYCLE

Will Help You Solve

Any Distribution

Transformer

Problems

TYPE DRS TYPE DRS

CORE AND COIL ELEMENTS FOR

100 KVA SINGLE PHASE 60 CYCLE TRANSFORMERS

MANUFACTURED BY

Supreme Power Supplies
LIMITED

MIAAICO, ONTARIO, CANADA
Telephones - LYndhurst 5488-9 New Toronto 3866



^^SmMik-a-Swufe" RURAL TRANSFORMERS i
^^SHuooiU-a-Bii/iae

rr
TRANSFORMERS

YOUR CHOICE FOR
RURAL DEVELOPMENT AREAS
Canodian Patent

Numbers
440845
440846

The first

major

advance of

the century

in simplified

rural trans-

former

design

Available in Three Types

Type R O 1 Single Bushing, Round Case

Type R O 2 Two Bushings, Round Case

Type D R S Two Bushings, Rectangular Case

TYPE ROl

Single HV
Bushing Installation

Write for our Bulletin

"Electricity for the Farm"

TYPE R02

3 KVA SINGLE PHASE

60 CYCLE

4600/2300-115/230 VOLTS TYPE D RS

MANUFACTURED BY

Supreme Power Supplies
LIMITED

MIMICO, ONTARIO, CANADA
Telephones - LYndhurst 5488-9 New Toronto 3866

J. J. MARSHALL LTD.,

656 West Broadway,

VANCOUVER, B.C.

ELECTRICAL INDUSTRIES LTD.,

10105- 106th Street,

EDMONTON, ALTA.

REPRESENTED BY

MACKAY-MORTON LTD.,

183 James Avenue East,

WINNIPEG, MAN.

PARTS & EQUIPMENT LTD.,

9500 St. Lawrence Blvd.,

MONTREAL, QUE.

CROWDIS & LEWIS ENG
61 Inglis Street,

TRURO, N.S.
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No matter whether your supply is 138 K.V. or 600 V., whether
your system requires a rupturing capacity of 2,500,000 K.V.A.
or 2 5,000 K.V.A. , or your load is 3000 amps, or 30 amps., there

are BEPCO "Tested" circuit breakers to suit. Many breakers are

carried in stock, and can be quickly incorporated into any type

of switchboard assembly, such as open frameworks, vault assem-
blies, flat-backs, fixed cubicles, withdrawable trucks, outdoor
switch-houses, or unit sub-stations. All BEPCO assemblies are

ruggedly built to C.S.A. standards with safety precautions and
interlocks to meet local requirements.

Bepco engineers will be glad to help you in your switchgear
problems — contact our nearest office or representative.

BEPCO CANADA LIMITED

TORONTO WINNIPEG VANCOUVER

REPRESENTATIVES:

Saint John, Halifax & Sydney St. Catharines, Ont.

E. S. Stephenson & Company Limited J. Frank Hill
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TRANSFORMERS
EXTRA overload capacity is assured by low temperature

gradients and the elimination of excessive hot spots

. . . Sound mechanical design and solid clamping structures

prevent movement of windings under short-circuit condi-

tions . . . Extra insulation on all end turns, as well as where
the taps are brought out, gives greater protection against

switching and lighting surges.

Over six decades of manufacturing and engineering "Know-
how", plus skilled craftsmen using the highest grade

materials, combine to give you a transformer of service-

proved design, that will give unfailing service for many
years.

Let us quote on your transformer requirements

Illustrated: One of the 5000 kv-a. 3 phase, 60 cycle,

44000-2300 volt Ferronti Power Transformer supplied

to the Canada Cement Company Limited.

(44) 2.32

Hortham Ehctrk
COMPANY LIMITED

26 Distributing Houses Across Canada
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you need
a special alloy

for

a special use
'X///^/,

CONSIDER the valuable combination of qualities that Monel offers:

Strength and toughness of structural steel . . . inherent resistance to corrosion

and rust . . . good performance under conditions of abrasion and erosion . . .

and easy fabrication. This unique combination of properties assures long,

economical life to Monel equipment even under "problem" conditions . . .

trims operating costs . . . accounts for the wide use of iVIonel throughout

industry.

Today, manufacturers and users of a wide variety of equipment—from valve

trim and turbine blades to pump rods and impellers—regard Monel as

sound investment. Its combination of properties deserves careful study.

During the current period of metal shortages, when nickel alloys are not

available for all applications, our technical staff is ready to help you with

your metallurgical problems.
'Trade Marks

DEVELOPMENT & RESEARCH SECTION
THE INTERNATIONAL NICKEL COMPANY OF CANADA, LIMITED

25 KING STREET WEST • TORONTO, ONTARIO

TRADE MARK

>NEL NICKEL *INCONEL "K"*MONEL "KR""mONEL "S" MONEL DURANICKEL



15,000 p.sJ«
Hydraulic

Pressure

From Your Air Line . .

.

with the

AIRHYDROPUMP
The Airhydropump can produce up to

15,000 p.s.i. hydraulic pressure by

means of a small volume of compressed air. It will

operate on air pressures as low as 10 p.s.i. and as

high as 100 p.s.i.

The Airhydropump is the economical answer to practically

all testing applications requiring static hydraulic

pressure. It is also widely used to operate

hydraulic jacks, rams, presses, etc.

Portable, compact and fully automatic in operation,

the Airhydropump has the advantages of easy adjustment

to the required pressure and the certainty of

maintaining that pressure indefinitely.

Both single-acting and double-acting models are

manufactured in a wide range of air-to-hydraulic pressure

ratios. One of these is bound to meet your requirements.

Satisfied Airhydropump users are numbered
in the hundreds the world over.

There's no time like the present . . . send today for descriptive literature.

Peacock Brothers Limited

FOR HYDRAULIC
PRESSURE TESTING:

CASTINGS

VALVES

PIPING

TANKS
Also to operate

Hydraulic Jacks,

Rams and Presses.

TORONTO

M
NORANDA

N

WINNIPEG VANCOUVER
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e shape

WATER TURBfNE SCROLL CASE

^^
WIND TUNNEL

• hese heavy duty rolls

have seen the beginning of

many notable engineering jobs

ranging from refinery tow^ers and

pulp digesters to hot metal mixers

and wind tunnels.

From rolling the plate to stress relieving

and X-Ray, Dominion Bridge are equipped

and staffed to handle any kind of platev^^ork with

the skill which comes only from long experience

backed by constant research and modern fabricating

technique. For reliable service—contact your nearest

Dominion Bridge branch.

^.-9/-^.
* Other Divisions:

MECHANICAL •

STRUCTURAL •

^G
««f-

BOILER

WAREHOUSE

^>>fe

3fc ?^^o^

Plants at: VANCOUVER, CALGARY, WINNIPEG, TORONTO, OTTAWA, MONTREAL,

Assoc. Companies at: EDMONTON, SAULT STE-MARIE, QUEBEC, AMHERST.
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Bring On Your Tough Jobs..
THESE LOADERS ARE WELDED WITH

W
ELECTROD" No. 604

A.W.S.-E-6012

Overhead loaders have to stand constant stress and strain. That's

why their welding is so important— why the sturdy pair shown
here has been welded with STELCO "Electrod" No. 604.

Experienced welders know what Stelco "Electrod" means in

the way of dependability, of quicker, smoother work with cleaner

beads every time. They know that "604" spatters less, that it

takes less time to remove slag from 604 deposit. They know
that STELCO "Electrod" 604 assures a uniform weld for

uniform service.

Made from Stelco steel. Coatings develof>ed by
Stelco chemists, extruded and cured by Stelco's

own special processes.

These overhead
loaders, used as

attachments on

standard built

tractors, are welded
throughout with

Stelco "Electrod"

604.

Steel Company of Canada, LIMITED

EXECUTIVE OFFICES

HAMILTON MONTREAL
HALIFAX, SAINT JOHN. MONTREAL. OTTAWA. TORONTO.

HAMILTON. LONDON. WINDSOR. WINNIPEG. VANCOUVER

J. C. PRATT i CO LIMITEb. ST JOHN'S. NEWFOUNDLAND
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New, larger LINK-BELT facilities

to serve you better in Montreal
Now it can be told. Yes, after months of planning and building

—

Link-Belt proudly announces a new sales office and factory branch

store ready to serve you at 945 Beaumont Avenue. The phone num-

ber is GRavelle 8271.

In this convenient, central location—nothing has been over-

looked to better facilitate Link-Belt service. For instance, wider,

far roomier stock shelves have been installed—warehouse storage

space has been multiplied. All this means we can offer you far

greater variety of Link-Belt products and, most of the time, fill

your order right from stock.

Make it a point to visit our new Montreal home soon. And if you

have a materials handling or power transmission problem—let our

engineering department help you come up with the right answer.

New Link-Belt building in Montreal will serve

customers in Quebec, Eastern Ontario, the

Maritime provinces and Newfoundland.

Engineering department tias been en-

larged to accommodate the experi-

enced staff. A. W. Williams will

continue as Montreal manager.

Better warehouse facilities permit larger stocks

of chains, sprockets, bearings, couplings

screw conveyors.

Other stock items include variable

speed, enclosed gear and V-belt

drives, collars, pulleys.

LINKie-BELT
LINK-BELT LIMITED: Plant and Factory Branch Store—731 Eastern Ave., Toronto 8 • Factory Branch
Stores—Montreal 15: 945 Beaumont • Vancouver: 550 Beatty St. • Swastika, Ont.: 8 Boisvert

St. • Winnipeg: 820 Portage Ave. • Halifax: Austen Bros. Ltd., 118 HoUis St. •

District Sales Office—Hamilton: 75 James St., S. • Foundry at Elmira, Ont.. 19 Church St., E.

M

&.
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AMB
SYMBOL OF
PROTECTION
TO MAN...
TO PLANT...TO

MACHINERY...

BY YOKES FILTRATION

The cross in various colours has through the years become a well-known symbol of protection.

So it was that the Amber Cross came to be adopted by the YOKES organisation as the symbol
of protection to man and machinery PROTECTION BY YOKES FILTRATION. This

shield of protection covers all Canadian industry, increasing the life of automobile, truck

and diesel engines . . . ensuring that men and machines may work in a cleaner atmosphere . . .

protecting aircraft . . . safeguarding tractors against the dust menace . . . suppressing dust

nuisance and recovering precious products in a wide range of industries. On the right are

illustrated but a few of the 3,000 Yokes filters in production.

REMEMBER ! ! YOKES is a world-wide organisation with unrivalled experience, offering

the largest range of filtration equipment to meet your every need. Ensure maximum efficiency

—fit YOKES filters.

YOKES also offer a wide range of mufflers and the extro lines they carry can meet many of

your requirements for new plant and machinery. VYrite us to-day!

YOKES (CANADA) LTD. 3801 Dundas street West,

Toronto Tel. Murray 7569 Cables: Vokescan, Toronto

iUft to right) VOKES Lubricating Oil, Fuel ana
Air Intake Filters. VOKES 99.9% efficiency rating

covers all particle sizes which can cause damage
and deterioration.

VOKES Five-Ply Air Intake and E.l 1 Lubricafing

Oil Filters are fitted as Standard to this diesel

engine.

YOKES Dust Recovery Filter—setting completely

new standards for efficiency and compactness—
serving o wide variety of industries in unlimited

capacities.

I

I

I
I KEITH BLACKMAM

Worlds leading

Manufacturers of

FAN EMCINEEWMC
EQUIPMENT

I

One of a number of "Tornado", three-stage, 36" turbo super-

chargers, driven by 150 h.p. electric motor through fluid

couplings, giving smooth and economical speed control.

The "Tornado" range includes centrifugal, high eflScienc)', axial

and propeller type fans, air heaters, air washers, dust and fume
removal plants; and industrial gas equipment.

by KEITH BLACKMAN LTD., of London, England

SEND FOR LITERATURE AND FULL DETAILS TO SOLE AGENTS IN
CANADA

:

VOKES (CANADA) LTD.,

3801 Dundas St. West, Toronto

Tel.: Murray 7569 Cables: Vokescan, Toronto
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fPhis Column, fabricated by Harveys, was lowered into

the Thames near their London works, towed across
the North Sea, lifted from the water at Pernis, near
Rotterdam, and soon became an active part of the

Royal Dutch Shell Group's New Oil Refinery. Harveys
undertake all forms of heavy constructional work
for the Oil and many othef Industries.

Send for Catalogue CEJ 750

fi.A.Hflfvcy & Co, ilondon) ltd. Wootwich Road, London. S.C
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Who says I'm

hrowing gravel away ?

IChloride Cal sa/s;

This picture says so —
that is, if your gravel

surfaces look like this,

you're losing gravel for

sure, in the form of dust.

New gravel and the cost

of labour multiply

maintenance costs

without achieving more

than a temporary

improvement in the

road surface.

^ere's the way +o stretch

maintenance dollars

CHLORIDE CAL also says:

Calcium Chloride where you travel

Costs no more than losing gravel.

There are benefits to you
In smoother roads, and less dust too.

BRUNNER, MOND CANADA SALES,
LIMITED

MONTREAL • TORONTO
rHK KNGINEERING JOURNAL March, 1951

^

^^\J^ 1^"^ hard, smooth, dustless roads

like this actually cost no more than normal

maintenance, if you use Calcium Chloride

for consolidation. The Calcium anchors the

gravel, holds it in place so it can't be

scattered and ground into dust by traffic.

Savings in material and labour and less

frequent maintenance pay for the cost of the

Calcium Chloride. Hundreds of case histories

prove it. It will pay you to discuss with our

Sales Engineers Calcium Chloride consolidation

of your gravel road mileage.

Qi

Consolidate Roads^With
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THE FIRST CANADIAN MADE
DIE-CAST ALUMINUM TRAFFIC SIGNAL

* Completely flexible and adaptable

to rapidly changing trofflt con-

ditions.

* Sectionally-built ... all parti inter-

changeable without special fittings.

"k Keeps replacement parts inventory

to a minimum.

"k Retains exceptional brilliance of

former types.

HorttfQrtt Ehctric
COMPANY LIMITED

'A' Easy to maintain.

'k Light weight with strength and

durability.

"k Low cost.

* A product of Northern Electric's

advanced Traffic Engineering.

Long-range, high-intensity lens pro-

vides clear and unmistakable atten-

tion-demand signals in all kinds of

weather . . . Special super-brilliant

parabolic reflector of silver-coated

clear pot glass . . . Exceeds standards

of Institute of Traffic Engineers.

REPRESENTED THROUGHOUT CANADA

WRITE TODAY FOR A COPY OF NOR-LECTRIC BULLETIN E.3-6.2
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INVADE BUILDING MATERIALS

INDUSTRY

This terrazzo

strip sliape costs

less in magnesium than

in any other light metal

Previously using other materials, Canadian

terrazzo suppliers turned to magnesium

extrusions for their terrazzo strip used in

the construction of terrazzo floors. Ex-

truded magnesium strip not only saved

them money but was unbelievably easy to

handle, initial die cost was low and

delivery almost immediate.

Possibly you can save money by using

low cost magnesium extrusions. All stand-

ard shapes are readily available, special

shapes to order. For more information

contact Sales Department.

DOMINIONmi LIMITED
320 BAY STREET

HE ENGINEERING JOURNAL Marclu 1951

TORONTO, CANADA

243 (55)



For fast, efficient

production

United Steel specializes in the design,

supply and installation of both

standard and custom-built mechanical

equipment for industry. We have a

large stock of merchandise items —

available quickly!

Call upon United Steel engineers,

without obligation, for expert assistance

when you have problems concerning

the design and installation of

mechanical parts and equipment.

Write for catalogue and information

Mining Machinery • Grain Elevator and Mill Equipment •

V Belt Drive • Pulpwood Handling Equipment • Sewage
and Sanitation Systems • Pulleys of all types •

Belt Conveyors • Screw Conveyors • Contractor's

Equipment • Excavating Buckets • Bucket Elevators •

Trippers • Idlers • Steel Rolling Mill Equipment •

Gears • Sprockets • Chains • Hoists • Elevators,

Hoppers and many other types of mechanical equipment

lor industry.

OODGE'TIMKEN

ANTI fRKIION

CONVENOR IDLER
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A grommet is not a cable

Sew B.F. Goodrich grommet V belts cut costs 20 to 50%

\ GROMMET is made by winding
^^ heavy cord upon itself to form

in endless loop. Don't confuse it

vith an ordinary cable, which is

nerely a twisted cord, the ends of

vhich must overlap to make a loop.

The B.F. Goodrich grommet V belt

onibines all of the load-carrying

ord into twin endless grommets,

iaves belt costs by working better,

asting longer.

Sromtnet belts are more flexible —
rhey have no splice, no stiff section

where cords overlap (85% of fail-

ares of ordinary belts occur in over-

lapped sections). B.F.G. belts have

twin grommets, no fabric or plies

in the middle of the belt that stiffen

it and generate heat. They have

more elasticity, less permanent
stretch than any other belt.

Stand shocks better — Actual run-

ning tests in field and laboratory

show that B.F.G. grommet V belts

have a higher safety factor, much
greater ability to withstand shock

load than do ordinary V belts —
actually lasted 20 to 50% longer!

No "lost" cords — In an ordinary V
belt much of the cord strength is

lost — wasted in the centre of the

belt where the cords don't pull their

share of the load. In a grommet belt

all the cords work all the time.

There are no centre cords.

Only B.F.G. has the grommet beK
— Twin grommet construction is an
exclusive, patented B.F. Goodrich
development. To make sure you get

genuine grommet V belts see your
local distributor or B.F.G. branch.
The B.F. Goodrich Rubber Co. of
Canada, Ltd., Kitchener, Ont.
Branches and Distributors

across Canada.
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MANUFACTURE
OF SPUN

IRON PIPES

No.6

-I

STANTON

CARRIAGE.— We have followed the pro-

cesses involved in the manufacture of Stanton

Spun Iron Pipes through their various stagei,

and we now approach the conclusion of our

narrative.

Prior to the preparation for despatch, each

pipe is stencilled with the name STANTON,
together with any other markings that may be

required.

Those destined for shipment overseas are pro-

tected at their ends by Hessian caps or bag;

filled with wood wool.

Pipes are finally transported from the Gdid-

pany's own loading bays by road, rail and sea

A large fleet of lorries, together with railw»

wagons having direct access to the main lines

is continually employed in carrying Stantor

Pipes for use all over the world.

CONCLUSION. —The end of the story o

manufacture of Stanton Spun Iron Pipes has no«

been reached; for the pipes themselves, despatcl

from the Works and delivery to site is onl;

the beginning of a lifetime's unfailing service.

Stanton Pipes are as dependable in Nicaragu:

as they are in Norway, as long-lasting in lra<

as in Iceland, for the process of their manufac

ture ensures that adequate allowance is mad

for conditions prevailing at their destination.

The lower of the two photographs on tb

left shows Stanton Pipes being laid in a stree

in the City of Victoria, capital of British Col

umbia, and Canada's second port.

SPUN IRON PIPES
AND FLEXIBLE JOINTS

THE STANTON IRONWORKS

COMPANY LIMITED,

NEAR NOTTINGHAM. ENGLAND
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ARGE SPEED REDUCER
Built for Ontario Mine • • •

ii.p. 312 • • r.p.m. 720 • • ratio 27:1

Predominantly the Choice

of Canadian Machinery Builders

This unit was in use eight years without need

to even look inside

Choose the Right Bearing Today for Right Performance Tomorrow

CANADIAN SKP COMPANY LIMITED
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BM POWER CABLES

X&88£it lltSlftAT£D

rOf! Mining Cables • Portable Cables

Aerial Cables • Submarine Cables

Low Voltage Network • Feeder Cables

Low Voltage Distribution Cables

Parkway Cables

• ruggedness, moisture resistance and

ease of handling

• braided, neoprene, lead covered or armoured

• single and multi-conductor

• 0-5000 volts or higher

VMMISHBD CAMBRIC

rOft Power House Feeders

Indoor Transformer

and Switchboard Connections

Low Cost Installations

• ease of installation and jointing

• non-metallic covered, lead covered or armoured

• belted or shielded up to 15,000 volts

PAPeif

for: High Dielectric Strength

Low Power Factor

High Operating Temperature

Long Life Under Normal Operation

Higher current carrying Capacity

• belted or shielded, solid type

• single or multi-conductor

• to 69 Kv.

60 YEARS SERVING CANADIAN CUSTOMERS
Ifl GENERAL DISTRIBUTORS |

AUTOMATIC ELECTRII
nai (CANADA) LIMITE~

HEAD OFFICE 284 KING STREET WEST, TORONTO



Suswess & iHDusnm Bmrs

The editor

Appointments and Transfers

Powell River Appointments. — The
Powell River Co. announce the follow-

ing appointments. Dr. Ralph Patterson

has been named technical director. Dr.

John Keays is now superintendent of

research and development, and Don
Blake has been named projects engineer.

C. R. Hogan has succeeded Mr. Blake

as assistant mechanical .superintendent.

J. M. Courtright.—The Shell Oil Com-
pany of Canada Ltd. has appointed J.

M. Courtright as manager of the pur-

chasing-stores department. He will make
his headquarters in the Toronto office of

the Company.
In his new position Mr. Courtright

will be in charge of Shell's extensive

buying organization throughout Canada.
Before his present appointment he was
sales manager of the Company's British

Columbia operations.

Alchein Limited.—J. G. Hutcheon has

been appointed ser\-ice engineer for the

Western Canadian district of Alchem
Limited. A native of Calgary, Mr.
Hutcheon graduated last year from the

University of Alberta. His territory will

extend from Swift Current, Sa.skatche-

wan to the Pacific coast. He will make
his headquarters in Calgary. Mr. Hut-
cheon replaces E. Ross Welsh who has

been placed in charge of the company's
Montreal office.

A. E. Cooper.—Arthur E. Cooper has

been appointed chief engineer of the

heating controls and conimercial di-

visions of the Minneapolis-Honeywell

Regulator Co. Ltd., Leaside, Ont. Mr.
Cooper is a graduate of Queen's Univer-
sity in Mechanical Engineering Before
joining Minneapolis-Honeywell he was
production manager of the appliance and
metal products division of Dominion
Electrohome Industries at Kitchener.

Northern Electric Division.—Northern
Electric Co. Ltd. has established a

seventh .sales district w'hich includes the

Company's branches at Edmonton. Cal-

gary and Lethbridge. J. E. Milburn.

250

manager at Edmonton since 1947, lias

been placed in charge of the new dis-

trict, which was formed out of the east-

ern side of the former Alberba-B.C. dis-

trict, while Edmonton has been raised

to the status of a district headquarters.

In announcing the split of the former
Alberta-B.C. district, A. L. Brown, man-
ager of the general sales division, ex-

plained that the Company distributing

houses and sales offices in British Colum-
bia will now be known as "Pacific Dis-

trict." The headquarters of the district

will l>e at Vancouver.

H. G. DeYoung.—H. Geoige DeYoung
has been appointed works manager of

Atlas Steels Limited according to an
announcement made by Edward P.

Geary, executive vice-president of the

Company. Mr. DeYoung comes to Atlas

Steels from Treadwell Engineering Com-
pany, Easton, Pa., where he was assistant

to the pre.sident,

•
Hall's Barton Ropes.—.\ntonv Gibbs
A Co. (Canada) Limited, 230 Bay Street,

Toronto, have been appointed Ontario
and Quebec Agents for the Hall's Barton
Ropery Co. Limited, of Hull. England.

Hall's Barton, who have been in busi-

ness for over 150 years manufacture all

types of wire and manila rope.

General Electric Sarnia District.—S.

E. Tripp has been appointed to take
charge of Canadian General Electric

"Supply" sales in the Sarnia district. He
will serve the expanding industrial life

of the area, specializing in construction
equipment, industrial heating, chemical
materials, and related products.

H. K. Impey.—Herbert H. Gee, vice-]

president in charge of sales of Jenkins
Bros. Ltd. has announced the appoint-

ment of Han'v K. Impej- as Alberta
J

sales representative. Mr. Impey will i

make his headquarters at 107 Clarke i

Building, 10160-102nd Street. Edmonton.

H. K. Impey

Thompson Electrical Works.—Philip

A. Wait has been named president and
Henry J. Waldorf has been named vice-

president and chief engineer of Thomson
Electrical Works. Montreal. Formerly
known as Fred Thomson Company, the

firm was founded in 1893. It is still under
the same independent ownership and is

the largest plant devoted to the repair

of electrical equipment in Canada.

{Continued on page 254)
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,
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Special attention to en-

gineering of electrical

equipment and com-

fort of operator.

Welded trolley frame,

pioneered by Dominion Bridge.

Design provides positive loca-

tion of bearing housings

—

permanent alignment.

,N more than fifty years of crane

building. Dominion Bridge has maintained

a pre-eminent position by adhering

rigidly to these basic principles:

1 . Every crane receives special

engineering study and is designed and
built to suit the application exactly.

2. Every component is built to the

well-known Dominion Bridge

standards of quality.

1000 cranes operating satisfactorily in

Canada and many other parts of the world
bear witness to the soundness of

these principles.

*OTHiR DIVISIONSi Plalawork,

B«il«r, Worahouta, Struclurol.

Matdt ah Vanceuvar, Calgary, WInnI

Oltawo, Menlraal

Aifoc. CompoAfat a>: Cdmenlon, Satill Sla. Maria. Quabac, Amhard
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Get the INGIIRPIilNTS"

of
unseen
process

vari^ion

• . . with Foxboro Recorders

for temperature,

pressure, flow

Off-standard processing leaves its telltale finger-

prints, clearly and unfailingly, when Foxboro
Recorders are on the job. Only at neglected

points can it go undetected. To reduce the

chances of off-quality batches in yoiir operation,

cover all the critical process variables, now . . .

by installing additional recorders.

For the highest accuracy and dependability

under day-in, day-out service, be sure to specify

Foxboro Recorders— for temperature, pressure,

and flow. Precision engineering, plus skillful

manufacture result in instruments of the highest

Inadequate steam pressure
here croduced off-quality
batch that could have gone un-
detected. "Fingerprints" on the
Foxboro record gave timely
warning for quick correction.

quality. Their ultra-sensitive mechanism re-

sponds instantly to the slightest variations —
writes them down, continuously, and without

attention except routine changing of charts.

Now is the time to bring your process instru-

mentation up to date. A small investment in

instruments today can repay you every day
for years to come. Write for Bulletin 198-2.

PEACOCK BROTHERS LIMITED, 412 St. Patrick

Street, Montreal, P.Q. Also Calgary, Noranda,
Sudbury, Sydney, Toronto, Vancouver and
Winnipeg.

OXBOR RECORDERS

A CANADIAN PRODUCT BY THE FOXBORO CO., LTD.
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MODERN BREAKERS
for Mighty Power Systems
Now! A Complete Range

of Air Blast Breakers

by Brown, Boveri: Ty pe DB, 1 2 KV, 4000 A, 800 MVA.

fype DB, 69 KV, 1000 A, 1200 MVA.

""proximately 3 cycles; arcing time J^
cycle. Single and 3 phase high speed
reclosure with dead interval adjustable
from 6 cycles up.

Actual field tests on largest networks
prove conclusively that this breaker will

easily interrupt short circuits up to full

rating even under extreme conditions of

phase opposition with twice service voltage

across breaker interruptors. It will also

break charging currents of long transmis-

sion lines without re-arcing, thus avoiding

heavy voltage surges.

Unique design permits complete inter-

changeability of individual breaker parts

between breakers of different ratings.

Investigate now the many advan-
tages of using Brown Boveri
air blast breakers on your
system. Complete tech-
nical and service facil-

ities at your disposal
in Canada.

After 12 years of exhaustive tests and experience in the field,

Brown Boveri now offers a complete range of standard-

ized designs capable of fulfilling every service requirement in

the largest power system. The Brown Boveri air-blast

breaker gives extremely fast, effective protection; is free from
fire hazard and requires a minimum of maintenance. It is of
simple, robust construction and is easy to install and operate.

Many successful installations prove its suitability under
Canadian operating conditions.

Indoor types DB are available for open or cubicle mounting
in the following ranges: 4-69 KV service voltage; 400-4000
A.; rated symmetrical rupturing capacity, 200-1000 MVA.
Main characteristics (based on 60 c/ps) — total interrupting

time, 3 cycles; arcing time, )/2 cycle. Reclosure with adjust-

able dead interval from 12 cycles up.

Outdoor types DCF from 69-390 KV service voltage,

800/1200 A.; rated symmetrical rupturing capacity 1500-5000
MVA. Main characteristics— total interrupting time, ap-

BROWN

BOVERI

POWER & MINE SUPPLY CO. LTD.

WINNIPEG

MINE EQUIPMENT CO. LTD.
KIRKLAND LAKE, ONTARIO

Type DCF, 138 KV, 800 A, 2500 MVA.

R. L. BREWS & SON
CALGARY

GORDON RUSSELL LTD,

VANCOUVER

BROVJH, BOVERI (CANADA) LIMITED
1111 BEAVER HALL HILL, MONTREAL
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REFIRE HIGH CARBOH DUST
circulating fly-ash

...iK4t«Ui

TUBULAR DUST
COLLECTORS

wvieutaed lo^i

DECANTATION

H\QH CARBON . . . COARSE DUST

W CARBON . . . FINE DUST

In a single phase P-D tubular collector,

designed for decantation and requiring

no additional pressure drop, it is now
possible to separate the large particles of high carbon content from
the non-combustible finer particles.

Fly-ash from spreader stoker-fired units, consisting of up to

40
'^'c<

high carbon particles, can effect considerable savings when
re-injected. It is necessary to effect separation, however, since the

non-combustible smaller particles remaining in the system in-

crease in concentration, causing erosion and possible poor com-
bustion due to spotting.

Space requirements for the decantation design are not as

great in area and only slightly higher than a standard tubular

. . . and, collection eflBciency is high. Superimposed
sketch shows comparative size.

Why waste fuel? Investigate this collector today,

it will soon pay for itself. Write our Sales

and Project Engineers for Bulletin 260 D.

UNIT RESPONSIBILITY
Prat-Daniel, through its sales and project engineers, The Thermix
Corp., offer a complete complement for handling the air gas stream:

Forced Draft Fans, Air Pre-heaters, Tubular Dust Collectors, Induced
Draft Fans and Fan Stacks. This unit responsibility, by a well known
firm, relieves the engineer of the responsibility for one of the most
important functions in a steam generating plant.

Sales and Project Engineers

THE THERMIX CORPORATION
GREENWICH, CONN.

Canadian AfFiliafes: T. C. CHOWN, LTD.

1440 Sf. Catherine St. W., Montreal 25, Quebec
50 Abell St., Toronto 3, Ontario

Datignws and Manufacfuran

PRAT-DANIEL CORPORATION
SOUTH NORWALK, CONN.

BUSINESS AND INDUSTRIAL
BRIEFS

{Continued from page 250)

Internationa] Nickel.—Dr. .lohn 1

Thompson, President of the Interna-
tional Nickel Comyjany of Canada Lim-
ited, was elected to the additional office

of Chairman of the Board of Director-,

according to a recent announcement hv
fche Compan3^ Dr. Paul D. Merica, ex-

ecutive vice-president and a director,

was elected a member of both the ex-

ecutive committee and the advisori-

committee of the Company.
Dr. Thompson ha.s been with the

Company since 1906. He was elected

assistant to the president in 1928 and
was made a director and member of thp

executive committee in 19.31. He wa-
appointed vice-president in 19.32, execu-

tive vice-president in 1936, and a mem-
ber of the advisory committee in 1937.

He succeeded the late Robert C. .Stanley

as president in February. 1949.

Dr. Merica has been executive vice-

president of the Company since Fd)ru-
ary, 1949. He first became associated

with International Nickel in 1919, be-
coming a director of research and subse-

quently associate manager of the devel-

opment and research department. He
was elected assistant to the president in

1931, a director in 1934 and a vice-pre-i-

dent in 1936.

Festival of Britain.—Resident engineer
in charge of the whole of the South
Bank site of the Festival of Britain is a

Torontonian. Colonel Leonard Adlard.

New Equipment

and

Developments

Magnifying Device.—A device — half

microscope, half television receiver—
that magnifies living tissues up to 2.5,000

times life size, has been invented by a

British scientist. An ordinar^^ microscope
magnifies only up to 5,000 times, and
the electron microscope works only on
dead tissues.

Ontario Hydro Operations.—In the

current annual report of the Hydro Elec-

tric Power Commission of Ontario, the

following information is given.

Expenditures for capital construction

in 1950 for the total SA'stem were S142,-

000,000. For 1950, the Ontario Hydro
supplied 309 individual municipalities

with power. The report states that the

Commission supplied power to the mu-
nicipalities at cost.

$593,000,000 is given as the cost of the

post war construction and development
programme of the Commission. This in-

cludes nine hydro electric projects, two
steam electric stations and one steam
electric source of purchased power. The
total of some one million four hundred
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housand horsepower of new capacity Is

o be in service bv 1952.

The Commission states that it will

ress for the develooment of power on
he St. Lawrence River, which, it is

laimed, is indispensable to Ontario's fu-

iiiie expansion in e\'ery field.

The total investment of the Commis-
si on and the municipalities distributing;

-\>tem in power undertakings, at Octo-
jhtr 31st, 1950, amounted to $869,95.5,.377.

Re^-enue for the vear amounted to
'<(i2.007,799.

•
Marine Gas Turbine.—According to
information released by the British gov-
ernment the first <jas turbine ever made
I'oi- driving ocean-going ships has been
built by British engineers and has suc-
cessfully completed rigorous tests.

Concrete Testing.— Redesigned to sep-
arate the loading and weighing units, a
new concrete testing machine of 100,000 lb.

capacity is announced by Baldwin-Lima-
Hamilton Corporation of Pittsburgh,
Pa. A two-unit de.siign prevents trans-
mission of load shocks to the indicator
and keeps the operator out of range of
flying or falling particles from breaking
specimens. Welded construction of the
loading unit and simple structural lines
of both units give a good appearance to
the machine.

^
The new machine is similar in opera-

tion to the 90,000-lb. machine which it

replaces. It is designed primarily for
testing 2-in. cubes and 3-in. by 6-in.

cylinders but the stroke and dimensions
of the working space are large enough
to permit many other uses. Complete
information may be obtained from the
manufacturer.

•
British Industries Fair.—For details
regarding the British Industries Fair
communicate with : United Kingdom
Trade Commissioners in the following
cities: Ottawa, 5(3 Sparks Street (Tele-
phone 3-4085) ; Montreal, 1111 Beaver
Hall Hill (Telephone UNiversity 3381)

;

Toronto, 67 Yonge Street (Telephone
ADelaide 2174) ; Winnipeg, 403 Royal
Bank Building (Telephone 92-3153)

;

Edmonton, 10053 Jasper Avenue (Tele-

"Business & Industrial

Briefs"

This section of the Journal

is intended to keep readers

informed on developments

and changes in those busi-

ness and industrial enter-

prises, and on new products,

which affect the engineer.

If you write with respect

to any of the items in this,

or other sections, please

mention

THE ENGINEERING
JOURNAL

The above photograph shows only-

one of the many jobs assigned to

Vitrified Clay Pipe.

It must be good to stand up under

the operating conditions of a modern

sanitary sewer.

YITRIFIEI> CLmUPE INDUSTRY
13xn'UU,d /3v ^*^

jihone 4-2417) ; Vancouver, 850 West
Hastings Street (Telephone PAcific

8381).

Mine Diesel-Locomotive.—Ruston &
Homsby, Ltd., of Lincoln, England have
developed a new .series of flameproof
locomotives for underground use. The
new locomotive is powered by a 75

horse power Diesel engine. It is a 10-

ton machine and it incori)orates several

unique features.

Close attention has been paid to those
points which are of great importance to

the mining industry—maximum visibil-

ity for the driver, compactness combined
with accessibility, simplicity of control,

reasonable fir.st cost, and reliability.

It is claimed that the locomotive can
be used in either gassy or naked flame

mines. It is the first machine of British

design to have a driving position at

each end and adequate protection has
been afforded for the driver.

To effect simplicity of control, only
two levers are used, one for gear chang-
ing and the other for applying the air

brakes. When wishing to change driving
stations both these levers are detached
and carried by the driver to the other
end of the machine. From either con-
trol point the driver is enabled to en-
gage each of the four forward gears and,
in addition, has one reverse position to
enable him to back up to trains without
the necessity of changing ends.

The locomotive is of unit construc-
tion throughout each unit—engine, radia-
tor, gearbo.x, etc., being easily detachable
without affecting adjacent units. All

parts of the locomotive, other than the
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PICK THE FAN
ffiaf

FITS THE JOB!
Easier said than done ! The selec-

tion of industrial fan equipment
that will provide maximum effi-

ciency involves many factors —
nature of job, capacity, pressure,

installation requirements—to men-
tion a few. These determine the

type, size and arrangement needed
for best results.

The "Canadian Buffalo" line of

fans includes centrifugal, axial flow

and pi'opeller types. All are made
in a complete size range for a wide
variety of applications. To deter-

mine which is best suited to solve

your air problem, you would be

wise to call in a "Canadian Buf-

falo" engineer. He is a fully quali-

fied air specialist. Back of him is an
organization whose research, en-

gineering and manufacturing faci-

lities have enabled it to solve the

air handling problems of all types

of business for many years.

I Direct-connected "Canadian BufFalo"

Type "L" Fan.

2 Belted Type "U" Fan with Silent

Floating Base.

2 Direct-connected Vane-axial Fan for con-

venient duct mounting.

M The new "Canadian Buffalo" Axial Flow

Fan provides bee-line air-flow.

A letter will bring you by return

mail a copy of our interesting bul-

letins, containing illustrations, en-

gineering data and other useful

information.

FAN EQUIPMENT FOR
VENTILATING - HEATING
COMFORT COOLING
PROCESS COOLING

AIR TEMPERING -AIR WASHING
EXHAUSTING - BLOWING

FORCED DRAFT - INDUCED DRAFT
PRESSURE BLOWING
CLEANING- DRYING

CANADIAN BLOWER
& FORGE

COMPANY LIMITED

HEAD OFFICE: KITCHENER, ONTARIO

ENGINEERING SALES

WINNIPEG
OFFICES: MONTREAL TORONTO HAMILTON SAINT JOHN

REGINA CALGARY EDMONTON VANCOUVER

main frame, axles and jacKsbafts, are
completel3' interchangeable from r;no

machine to another of the same tv;.f-.

irrespective of the gauge of the locomo-
tive.

Complete information on thi^
equipment may be obtained from Rvj
& Hornsb_v Ltd.. .'W Lombard St.

onto 1. Ont.

Pressurized Buildings.— "Tomoriowli
buildings may be pressurized as well
being scientifically heated and cooled, -_
progre.?s in indoor climate control coaj
tinues at its present pace." This was
statement made recently by \V. I
Evans, vice-president of Minneapoli
Honeywell Regulator Co. Ltd.
Mr. Evans made his statement whe™

describing an electronic control systeinl
which, he said "is one hundred timeBJ
more sensitive than ordinarj' heat regu-f
lating setups". The systern being de-|
scribed by Mr. Evans is believed to be]
the first practical means of controlling]
radiant fJoor panel heating. Basically.
this sensitive control is attached to a,
three-way thermostatic s3-stem, including,
an anticipating outdoor thermostat, a

'

room thermostat and a sensing element:
in the water line. The sj-stem was de-j
veloped during three years of researchj
and experimentation at the Honeywell'
laboratories, where the personnel workedj
in cooperation with the universities of
Minnesota and Purdue. Complete de-|
tails may be obtained from Minneapolis^
Honeywell Regulator Co. Ltd.. Le.isadeJ
Ont.

Tungsten Reserves.—On February 22]
the Right Hon. C. D. Howe announced,
in the House of Commons that thel
Canadian government has taken steps!
to purchase for $328,000.00 the known]
tungsten ore reserves of the Emerald)
property in British Columbia. The pur-.
chase was made from Canadian Explor-i
aticn Ltd.
Equipment has been ordered to build]

a mill of 250 tons daily cap.^citv andi
the mine, which has been closed' down
for some years, is being rehabilitated. It i

is expected that initial production oM
tungsten concentrates will be obtained
by next fall.

Oxygen Equipment.—Dominion O.xv-I
gen Co. Ltd.. 159 Bay St.. Toronto "l.

!

announce the new '"Linde" L-26 Ox-^-geni
Therapy Liter-Flow Adaptor which!
makes it possible to administer oxygen
from an industrial type or\-gen regulator
and a cylinder of oxygen. The new

]

adaptor converts pounds per square
inch pressure to "liters-per-minute"

,

flow.'
I

In emergencies, the L-26 Adaptor eanj
be especially useful to disaster and;
rescue crews in industrial olants. .ind
to civilian defence organizations in aug-
menting available hospital-t^Tse therapv
regulators.

The Adaptor is approximately 4 inches!
long. It contains no moving or fragile

i

parts. It can be carried in the glove
J

compartment of an automobile or in a i

small satchel.

Rubber-Metal Bonding.—.\i'cording to
"Trade Topics '. Messrs. Aero Research
Ltd., Duxford, Cambridge, England, have
developed a new simple and cheap
method of bonding rubber to metals so
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Siainless steel tableware . . . handsome and durable . . . will never

tarnish, chip or break, adds grace and beauty to any table setting.

Stainless steel jewelry retains its gleaming lustre without polishing

. . . cannot stain even the most delicate skin.

PRODUCTS TO CAPTURE THE FEMININE FANCY...

TOOLS TO SERVE CANADIAN INDUSTRY...

steels used in mining drills which bite into

ielding rock must have special qualities of

dness, shock resistance and ability to meet
leptional stresses. Atlas Mining Steels have
;n specially developed for all types of

ling applications.

made from

Atlas Special Alloy Steels

Creative imagination and the practical advantages of

indestructible, permanently beautiful stainless steel

combine to produce things women can't resist. More
and more Canadian fabricators ai'e using Atlas stainless

steel to increase product appeal ... to add strength

without excess weight, polished appearance without
polishing, complete resistance to tarnishing, weathering
and corrosion.

In every major Canadian industry, too, other Atlas

specialty steels are used in the really iongh spots ... in

mining drills, in key components of countless machines,
in tools of close to diamond haidness which cut, saw,
punch and shape other metals to a million uses.

Hundreds of industrial operations depend upon
the efficiency of cutting tools made from
specially compounded heat-resistant Atlas High
Speed Steels.

The fine tool and alloy steels produced by Atlas for Canadian
industry include

—

ATLAS HIGH SPEED STEELS

Office ai

Designed for cutling and machine tools which must have high resistance to deformation

and wear even when cutling edges become heated to a visible red in operation.

ATLAS NIPIGON -ATLAS SPARTAN-7 - ATLAS POWHATAN - ATLAS A.C.X.

ATLAS TROJAN -ATLAS SIXIX

Write for Atlas Technical Bulletin No. 8, which gives complete metallurgical data

and handling instructions for Atlas High Speed Steels. Address your request to:

ATLAS STEELS LIMITED Welland, Ontario

d warehouses at: MONTREAL • TORONTO • HAMILTON • WINDSOR • WINNIPEG • VANCOUVER
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STEEL
in all of its forms is in

SHORT SUPPLY

CONCRETE REINFORCING BARS

The demand for Concrete Reinforcing Bars originates with the

designing engineer. It is he alone who determines whether our

limited supply is to be used economically or wastefully. He

alone^ by eliminating all over conservative practices, can stretch

the available tonnage to do all the necessary jobs.

It is good practice to safeguard our national resources by uti-

lizing the full strength of each bar used. In the design of load

bearing concrete structures the use of High Elastic Limit Steel

Bars having ASTM A305 deformations will help greatly to

alleviate shortages in much needed engineering materials.

Maximum efficiency and real economy (with consequent

Conservation of Steel and of Man Hours) will be attained by

designing steel, where possible, up to 30,000 psi in tension and

by omitting all obsolete hooks.

RAIL STEEL BARS
(ASTM A16 and A30S)

BURLINGTON STEEL CO.
LIMITED

HAMILTON
(70) 2.i8

ONTARIO

lastingly and firmly that the iw,
terials can bfi congidered a part of

other. As a result the use of rublx-: a-

an engineering material in redu.iji;

vibrations and absorbing impacts may
b( greatly increased.

The new method is known as the

"Redux" process. Tlie secret is to treat

the lubber surface with sulphuric acid,

thus hardening it a little and covering
it with fine cracks which gives it better

adhesive properties. After simple treat-

ment with Redux Liquid resin and pow-
der, the rubber and metal are clamp
together under iire.s.sure. To effect a

]

manent bond the metal and rubber
be baked in an oven or pressed in

sieara-heated hydiaulic jiress. The i

of these adhesives is not restricted
,

metaLs only, but with them rtibber r>a

be satisfactorily bonded to b;i

tufnol. delaron. etc. For further
communicate with the Company.

Feeding Coiled Strip.—George F. Ck-l
& Sons Ltd., Cobham Mill Road, Wes;
Drayton. Middlesex, England have re-

cently de.signed a new type of stock

reel for feeding coiled strip metal to

inesses. Unlike other reels it is turned
by the natural spring of the coiled strii

niaterial and snatching is thereby elin.-

inat-ed. The reel is recommended fo:

use with presses having automatic feed-

as the supply of strip adjusts itself auto-

matically to the pull of the feeding
device.

The reel lies in a horizontal plane-
its axis is vertical and it is free to re-

volve on a stand. The coil of strip ma-
terial lies in the reel and is drawn fro:,

the centre of the coil, instead of Iron.

the outside as with other reels.

The strip is taken over a simple sup-
port to the feeding mechanism of the

press and, as the inner layer of the coil

reduces in diameter when rhe strip is

withdrawn, its natural .spring is induced
to turn the reel. Standard reels will

accommodate coils up to 24 in. in dia-

meter and 6 in. in width, while a smaller
size of reel 12 in. in diameter is made
for small coils. The manufacturer will

be pleased to supply further details.

Swiss Industrial Fair.—The Swiss In-

dustries Fair, Basle, to be held from
.\pril 7 to 17, 19.51 will again this .year

gi\'e an imposing sun-ej- of the latest

acliie\eiuents of Swiss textile machinen*
industry covering a wide range of ma-
chines of the highest efficiency.

Among the textile machines on dispL-i>

will be the latest spinning mill machine-
ring-spinning frames, with high-draft ai-

rangements—which simplify and shorteu

the working cj-cle—and ring-spinning
frames with moving spindle rails which
are available for worsted spinning pro-

cesses and with which cops of substan-

tiallj- increased lengths can be built ii;

Other automatic high-efficiency inv-

paratory machines will also be shown.
These include wrap-tying, reeding and
reaching-in machines and a unique dro]v

per-pinuing machine. The exhibits will

also include various automatic wefl

winders for silk, rayon, crepe, cotton,

staple fibre, etc.

\\\ addition to the extensive texii.

exhibit, special sections will be devotto
to the display of electric clocks for in-

dustrial and public buildings, tools,

equipment for the chemical, iiharmaceu-

tical. and cosmetic industries, electric:\'

appliances and special machinery- for th
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I safety switch

> A three year research and

eld testing period preceded

reduction ofthis new safety

mtch by Amalgamated

^lectric's engineers. Here

; a switch tailor-made to

our requirements, with all

tie features you asked for

nclosed in a streamlined

ase. Ask your wholesaler

3r full information, or write

o: Amalgamated Electric

'orporation Limited, 384

*ape Ave., Toronto.

AEC-D-51-33

MALGAMATED

TORONTO AND MONTREAL

graphic arts, food trade, leather, and
metal working plants, paper mills, and
woodworking industries. Engine and
plants and machinery for a great variety

of industrial processes will be exhibited

in a special section.

For more detailed information apply

to the Swiss Legation. 5 Marlborough
Ave., Ottawa, or to the Svvi.ss Consulates

at: 1572 McGregor St.. Montreal: 159

Bay St.. Toronto; 402 West Pender St.,

Vancouver; 416 Mam St. (Mclntyre
Block). Winnipeg.

Hoist Over-loading.—W. C. Dillon Jk

Co. Inc.. 1421 South Circle Ave.. Forest

Park, Chicago. 111. ha\e announced an

overload warning signal designed to iiro-

tect hoists and cranes as well as the life

of the operator.

The original version of this device

served only as a cut-off for the hoist

motor. Now the new unit combines this

feature with a self-contained warning
klaxon, light, and batteries.

The unit can be set to operate at any
one point between 500 and 10,000 i^ounds

and it is claimed that accuracy is within

V2 of 1 per cent. To change the switch

cut-out, point in the field, if is neces-

sary only to lift a weight of desire<l

capacity and turn adjustment screw imtil

the switch operates. If load exceeds the

safe limit, the motor automatically (aits

out. The operator must then press a re-

verse switch to return the load to 1he

floor. Surplus weight must be rmioNi-d
before a pickup can be complelod.

Wax As Lubricant.—S. C. Johnson &
Son, Limited, Brantford, Ontario, have
developed new uses for certain types of

wax as a metal working lubricant.

Recent tests, conducted in a variety

of metal working manufacturing plants.

show that special blends of waxes u.sed

in place of conventional lubricants

permit the drawing of stainless steel far

beyond its theoretical capacity. This also

serves as a replacement for the copper
flashing on .stainless steel wire used for

cold heading. Wax blends, it is claimed.

are also proving useful in the drawing of

aluminum. Metal fabricators, too, find

that the use of wax as a lubricant ex-

tends the life of tools and dies and in

some cases completely eliminates de-

greasing.

For additional details of these new
developments communicate with the
Johnson Company at Brantford, Ont.

D.C. Power Supplies.—Canadian Gen-
eral Electric Co., Limited, 212 King St.

We.st, Toronto, have announced a new
line of metal-enclosed d-c power supplies.

These new products utilize selenium rec-

tifier stacks, and are applicable wherever
d-c power is required.

The new conversion equipment may
be used for excitation of synchronous
motors; operation of d-c elevators,

cranes, and machine tools; and for con-

version of a-c feeders to d-c.

Designed for indoor installation, the
rectifier units are mounted in a metal
casing consisting of one to four separate

sections, mounted vertically, one on top
of the other, and bolted together. A
removable front panel permits easy ac-

cess to all component parts.

The new units can be furnished to

supply either 125 or 250 volts d-c from a
208-, 230- or 4l3'0-volt, three phase, 60

High Precision

Surveying Instruments

TRANSITS
AND

LEVELS

for all purposes

Instruments that are precise, sturdy,

simple to handle and quickly set have

been manufactured For the past 188
years by F. W. Breithaupt & Son,

Kassel, in the best optical tradition of

Western Germany. Their Instruments

have taken the highest prizes at many
international Exhibitions. Now they

are available For the First time in

Canada, Fully adapted to Canadian

requirements.

Approval terms gladly granted. No
charge or conditions. You will be
thoroughly satisfied aFter inspection.

Apply for literature and prices to:

PAN-AMERICAN
TRADING COMPANY LTD.

Distributors in Canada

1465 YONGE ST., TORONTO 12

Tel. : Midway 4444
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HOUGH

PAYLOADER
pnopucTioM Boosnn
sndTROFITiAHNEn

OF ALL

COMBINATION EXCAVATINGMATERIALS HANDLING MACHINERY

^^snts
^\^'ST*'"!,oe« ^

BIGS '^^Vjp-^

SlHtTm CATALOGUES

on any of the four sizes of Pay-

loaders: the 101/2 cu. ft. Model

HA; the Va yd. Model HF; the 1 '^

yd. Model HL; the 1 V2 yd. 4-wheel

drive Model HM.

Saie OFf/CIAL OISTRIBUTOR fOR PKOy.Of QUIBEC

284 ONTARIO ST. WEST MONTREAL 18

101 St. Roch St.

QUEBEC CITY

1126 Seventh St.

VAL D'OR

cycle a-c supply. Convection cooled units
are available in ratings of 0.7.5, 1.5, 3 and
.5 kw. Fan-cooled units are rated at

7.5, 10, 12.5, 15, 18.5, 20 and 25 kw. When
larfier ratings are required, two or more
rectifier units may be connected in

•erin.'-- and/or parallel to increase the cur-
rent or voltage rating of the installation.

Built without moving part.s, except for
the fan in the higher-rated units, the
power supplies need little maintenance.
The fan requires greasing approximatelj'
twice a year.

British Oil Refineries.—Britain's out-
|)Ut of refined oil jiroducts last yeai-

totalled 9.4 million tons compared with
2J5 million ton.s in 19.38. New refineries

under construction will bring the output
to 25 million tons by 1953—more than
eight times the 193S rate of production.

Water Hampering Manitoba Oil Well.
—An official of the California Standard
Company said that an abundance of

water is making Manitoba's first pro-
ducing oil well difficult to control.

The well is 8V2 miles west of Virdeu
in southwestern Manitoba. Originally
tested at about 72 barrels daily, the ex-
cess of water has cut oil i)roduction to

a net of 15 barrels daily.

.Tolm Orr, resident geologist for Cali-
fornia Standard, said : "While we have
never thought it was a really terrific

well, it has shown that there is oil in

Manitoba and we intend to produce it."

The well now i,? throwing up about
t>0-per-cent water.
The company is drilling a secoii.j w.ll

.1 quarter-mile south of >s"o. ].

Canadian Trade Fair. -The Biiligjj

machine-tool group has booked about
iO.OOO sq. ft.. .5000 more than last year,
at the 1951 Canadian Interna tionul
Trade Fair. Seven separate British trade
associations and a number of private
firms have also taken blocks of space to
p.xhibit a wide range of machine took,
mechanical handling equipment, print-
ing machinery, scientific in.strument.s. anil

related products. In the eight capital

goods cla.s.sificatious. 40.000 sq. ffet ha'
already been booked.

Lincoln Electric Expansion.—The Lin-
coln Electric Co. of Canada Limited, hag
announced plans for an addition to its

factory. The new wing, covering 45.000
square feet of floor space, will more than
double existing manufacturing facilities.

The new buildmg will have an all-

welded steel frame and will include
many other modern developments for
efficient and low cost production. Two
70-foot spans over the entire length of

the building will give unobstructed floor

and overhead space, thus allowing com-
plete freedom in planning the mo.«t econ-
omical assembly lines and use of modern
and economical handling equipment.
An electrical grid system in the floo

will permit connection of machines any-
where in the plant, thus eliminaMng
overhead wiring. The paved courtyard
will be radiant heated to keep it free of

snow. The flat roof will carr3' a four-
inch water bnth for summer insulation.

•
Cobalt Production.—Tt w- .mnonnfed
recently, by the Rt. Hon. C. D. Howe.
Minister of Trade and Commerce, that
to stimulate further production of cobalt
to meet future defence and e.^sential re-

onirements for the metal, the Canadian
Cioyernment will ptnchase Northern On-
tario concentrates for a period of three
>-p.'"* on the followins basis:
"For ores and concentrates contiininc

10-11.99% coK-M_?l.3o per lb. of cohn'

"H<^te f

Annual

Meeting

9'fO-ft
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f^tac0H<&i CO-OPERATES WITH INDUSTRY

Anaconda copper is extensively used in the manufacture of sink
faucets shown being assembled.

hi thii t.r.ik coHplin" n'it> .ir /'- -''i ' k! ' ' ^ fiper, nickel and
jiuulh {.jioiiitiim plating.

Brass rods are fed to an automatic screw machine which
transforms them into parts for home appliance manufacturers Of

plumbing supplies.

Photographs courtesy Wallaceburg Brass Limited.

Ansv^ers

Industry's

Needs
pORTY-SIX years ago—in 1905—a young

Canadian started a business which was

destined to become one of the largest of its

kind in the country. His name, H. W.
Burgess, the company, Wallaceburg Brass

Limited.

Today, Wallaceburg Brass Limited, still

guided by its original founder, is nationally

known for the manufacture of plumbing

fixtures, automobile parts and home appli-

ance units. One of the basic ingredients of

these products is brass supplied in increas-

ing quantity by Anaconda.

Here, then, is another of the many
industries which depend on the unique

combination of characteristics found in

copper and its alloys—malleability, tensile

strength, and resistance to corrosion. Such

properties have proved the answer to

hundreds of production problems. Perhaps

they can solve your needs, too. Write

Anaconda American Brass Limited, Main

Office and Plant: New Toronto, Ontario.

Montreal Office: 939 Dominion Square

Building. Anaconda— since 1922 Head-

quarters in Canada for Copper and Brass.

AnacondA
Copper «nd Briss

3r copper and its alloys. ..consultANACONDA
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GREEN'S EGONOMISERS
BRITISH MADE FOR ALL TYPES OF BOILERS

A modern Economiser constructed wholly or partly in

high-duty corrosion-resisting cast-iron, is the cheapest
means of obtaining the efficiencies demanded by mod-
ern practice—and the most reliable.

The GREEN'S Premier Diamond ECONOMISER
illustrated below is for the highest operating pressures.

Special features include streamlined high-transmission

sleeves over steel tubes, seal-ring pressure joints

(without studs, expanding joints or hand-hole plugs),

stout removable casings, air-tight supporting flanges.

There is a low-pressure Premier Diamond Economiser
offering similar advantages but without the necessity

of steel tubes.

A FULL TECHNICAL SERVICE IS AVAILABLE
IN CANADA.

for literature, technical service

and quotations write the

Sole agents in Canada
TYPE 12

PEACOCK
BROTHERS LIMITED

P.O. BOX 6070

MONTREAL

contained; 12-i;>.99% cobalt—$1.40 per
lb. of cobalt contained; 14% or over
cobalt—Sl.4o per lb. of cobalt contained.
The Deloro Smelting and Refinins

Company, will act a,s buying agents for

the Governni(-nt, and that Companj'V
smelter faciliti(>s will be used to convert
.such ores and concentrates into metal to

establish a Canadian emergency stock-

pile.

The new price schedule represents an
increase of appioxiniateiy 50c per lb. of

metal. The ores and concentrates will be
purchased by the Deloro Company on
the basis of assay determinations by the

Terni.skaming Testing Laboratory at

Cobalt, Ontario. Minimum shipments ac-

ceptable will be "j-ton lots. The nilver

content of such shipments will be paid

for on the basis of Deloi-o's customary-

tariff. (There has been some criticism of

these prices—Editor.)

Trade Fair Opening.—Sir Robert Sin-

clair, K.C.B., K.B.E., immediate past

pre.sident of the Federation of British

Industries, and chairman of the Imperial

Tobacco Company, Bristol, England,
will open the Fourtli Canadian Interna-

tional Trade Fair, to be held in Tor-
onto May 28 to June 8.

Tree Height Calculator.—Forest en-

gineers of the federal Resources and De-
velopment Department have designed a

shadow-height calculator to determine
tree heights ob.-iorved on aerial photo-

graphs. This technique replaces the

lengthy calculations required by old'

methods.
9

Gift to British Children. — Bepco
Canada Liu.ii-.'d, Canadian repre-tnta-

ti\es of a numljer of well-known BmLsL
concerns, recently jjrovided nearly COO

packages ot candie.- for distribution ai

the annual inn-iy ior children of Lan-
cashire D3'naino A Ci-jpio Company 'is

employees, 'ihe paily was held a' the

Company's social and athletic ciulj at

tlie Trafford Park works.

British Tractors.—Fergu.siiu iracio

ha\e already earned $20 million for Bn
ain. Seventy machmes were recently dfc-

li\ered to Nova Scotia and New Bruns-
wick.

Clay Product Testing.—Untd quiu lu-

ccntly there has been some doubt among
engineers that vitrified cla}' products are

truly elastic like other common struc-

tural materials. A relatively new method
of strain measurements for these mat-
erials has now proved that ceramic
materials are elastic. Stress-.<train dia-

grams have been plotted and accurate

moduli of elasticity ranging from 6.000,-

000 to 9,000,000 pounds per square inch

have been obtained from them at Ohio
State University's Engineering Experi-
mental Station.

Prof. J. 0. Everhart has applied the

results of his studies to the practical

problem of sewer pipe behavior under
load. He believes that the data he has

obtained can be used as a basis for re-

vision of national and local specifica-

tions for sewer pipes to remove present

inconsistencies. Details of the equipment
used for the tests and experiments con-

ducted bj' Prof. Everhart may be ob-

tained from the Baldwin Locomotive
Works of Pittsburgh, Pa.

New Brunswick Power.—A total of

257,267,035 kwh. were produced by plants

of the New Brunswick Electric Power
Commission and purchased from private

producers during the fiscal year ended
October 31, 1950, according to informa-
tion issued in the Commission's ;il-

-Annual Report.

This paper is a business paper— one

of 100 trade . . . technicol . . . service

. , . and management publications

covering every section of Canadian

business and industry.

WHEN YOU WANT TO
TALK BUSINESS

USE A BUSINESS PAPER

Business

Newspapers

Association
OF CANADA

1 37 WELLINGTON ST. W., TORONTO, CANADA
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»f this total, tlie Commissiou's owu
lities produced 242,31)2,735 kwh., tlie

k of wliich was bornt' by the three

iiii i)lants at Grand Lake, Saint John,
1 Cliathain. The renuumnj;: 14,964,280

I. were purchased from private pro-

ers and redistributed.

L new 27,000 hp. hydro-electric de-

opment on the Tobique River is now
lonstruction and an expansion at the

nd Lake steam plant is also inider

. Mileage of high voltage transmis-

line increased from 566 in 1949 to

in 1950. Most of this mileage is

)00-volt line.

'ersonnel at the present time total

)ut 1,150 of whom 104 are employed
the headipiarters in P'rodericton.

Itage Regulators.—A lomplete new
,' of three-phase, dry-type, induction
tage regulators to meet the ever-m-
asing industrial demand for regulated
ee-phase power at low voltages, is

lilable from Canadian General Elec-

;'s transformer division.

Phis new line includes both self-cooled

i forced-air-cooled regulators in stand-

I 10 per cent and 20 per cent (raise

1 lower) ranges of regulation.

Phe new standard line is being offered

ratings from 120 to 600 volts and from
to 85 kva. Three-phase, dry-type rat-

:s have been available in these sizes

the "Triplex" assembly, which con-

;s es.sentially of three single-phase I'eg-

tors on a single base. Howevei', the

V arrangements of the three-phase
iding on a single core makes possible

onsiderable saving for users of three-

Vertical Planfiles
Sive immediate access
to 3,000 drawings in a

dustproof, (ire-resistins,

moveable cabinet. Save
Floor Space and Draughts-

men's time.

Distributed in Canada by

TRAVERSY LIMITED
760 NOTRE DAME STREET WEST

MONTREAL, OUE.

n.a^tca^ HAXDLINC
by BMICO up to 500 tons

per hour

Breco Ropeway systems are constantly in use carrying materials for a

wide variety of industries quickly, economically and efficiently. From the

heart of great cities to tropical jungles Breco Ropeways are proving their

adaptability and versatility under the most adverse conditions. Breco

engineers have a broad experience in every type of application. They will

be pleased to offer specific information on any installation.

BRICO
You are invited to visit our exhibit at the Canadian Internationa

Trade Fair, Toronto May 28-June 8, 1951

BRITISH ROPEWAY ENGINEERING CO. LTD.

Plantation House, Mincing Lone
London, E.C. 3, England

Canadian Agents:

Vulcan Iron and Engineering Limited, Winnipeg

phase voltage regulators in the ratings

being offered.

The manufacturer emphasizes that the

new design is not intended to entirely-

reijlace the "Triplex" assemblies. Apply
to any CGE office for complete detail;^

of this new equipment.

Publications

For copies of the publications

mentioned below please apply

to the publishers at the ad-

dresses given in the items.

Please mention The Engineering

Journal when writing.

Industrial Shower Mixer.—Recom-
mended especially for hotels, hospitals,

clubs, schools and industrial plants.

Crane Limited offer descriptive literature

on a "Rada" Thermostatic Shower Valve.
It is claimed that this new valve holds
I he temperature of the shower steadj'

,ind prevents sudden changes in tem-
perature. To obtain the temperature
desired the user merely turns on the
"hot" and "cold" valve and sets the
legulator at the temperature required.

A special stop prevents too high a tem-
perature being inadvertently used. Com-
l)lete information may be obtained from

AUSTRALIA
Department of the Co-ordinator-

General of Public Works,

Queensland

Tully Falls Hydro-Electric

Project, Steel Pipeline and

Associated Works

Specification No. TF/5

Notice to Prospective Tenderers

Prospective Tenderers for the manu-
facture, supply, delivery and erection

of a steel pipeline and associated
works for the Tully Falls Hydro-Elec-
tric project are advised that, In addi-
tion to the Tender required for Pipe-
line No. 1 and associated works,
alternative Tenders are desired for the

construction of the Penstock System
complete, comprising Pipelines Nos.
1 and 2 and associated works.

Further particulars may be obtained
from the Secretary, Department of the

Co-ordinator-General of Public
Works, Box 185C G.P.O. Brisbane,

Queensland; the Chief Engineer,
Department of the Co-ordinator-
General of Public Works, Corner Mel-
bourne and Grey Streets, South
Brisbane, Queensland; The Queens-
land Government Liaison Officer,

Room 121, 82 Pitt Street, Sydney,
New South Wales; and The Queens-
land Government Liaison Officer,
485 Bourke Street, Melbourne, Vic-
toria.

C. E. Petersen, Secretary
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BURNDY
>-

I wt.: 9 lbs.
-

i
delivers

i 18,000 p.s.i.

:hypress
Z to install Hydent

3 Electrical Connectors
a
• Built to take rugged handling,

r" Provides automatically-con-

^ trolled depth of indentation.

m^ Cuts connection time.

For he/p on your connector problems

you can "connecf with BURNDY" at

TORONTO: GL. 7506

VICTORIA: EM. 9990

EDMONTON: 27418

RfGINA: 5235

MONTREAL: MA. 0995

VANCOUVER: HA. 7500

CALGARY: M. 7328

WINNIPEG: 922-566

f jt- •^>CC/*'

I Crane Limited, 1170 Beaver Hall Square.

I

Montreal or at any Crane branch.

Conveyor Chain.—S-815 Flat-Top Con-
vej-or Chain i.s the subject of a new 4-

page illustrated folder (No. 2344), pub-
lished by Link-Belt Limited, Eastern
Avenue at Leslie and Keating Street,
Toronto 8. The folder gives dimensions
and pertinent data on this light, durable,
efficient tyi)e of conveyor chain and its

cut tooth sprocket wheels—for the tian.s-

portation of small containers, bottles,
packages or parts through such opera-
tions as washing, bottling, packing, cap-
ping and labeling. Copies are available.

JVIultiple Punching.—Wales-Strippit of

Canada Limited, 344 Sherman Avenue
North. Hamilton, Ontario, have prod-
uced a new brochure which introduces,
illustrates, and describes the Wales Mul-
tiple Hole Punching System.
As stated in an earlier issue of the

Journal this system provides a simple,
fast, convenient and economical method
of punching holes m sheet metal parts
by permitting the entire set-up to be
made outside the stamping press or

press brake. In addition, the punch and
die units are interchangeable, permitting
the same units to be used and re-used

in an infinite number of set-ups.

Copies of the brochures are available.

Ask for "Brochure M" and apply to the
manufacturer at Hamilton.

Plant Housekeeping.—In the February
1951 issue of the C.I.L. Oval there is an
interesting article on "Good House-
keeping in Factories" entitled "Dirt and
Di.sorder". The author is Miss Winnie
Rowles, women's personnel sui^ervisor

at the C.I.L. Nylon Plant, Kmgston,
Ont. For copies of this number of the

"Oval" apply to the editor, the C.I.L.

Oval. Box 10, Montreal, Que.

Fluorescent Lighting.—Standard types
of fluorescent lighting are explained from
all angles in the new 32 page brochure
issued by J. A. Wilson Lighting & Dis-

play Limited, 281) Lakeshore Road, Tor-
onto 14, Ontario.
This publication carries a complete

description of fluorescent fixtures carried

by the manufacturer, and describes, in

detail, the installation, us;ige and other

technical data which is \-aluable to the

selection of coi'rect lighting.

Five full pages in the pubncation carr\-

general information and illumination

data which will be most useful to light-

ing engineers.

The publication is called "Standard
Fluorescent Lighting Equipment".
Copies may be obtained from the Com-
pany.

Embankment Stabilization.—An econ-
omical solution to embankment stabil-

ization is offered in a new manual pub-
lished by Armco Drainage & Metal Pro-
ducts, Inc.

The lO-imge illustrated booklet "Arm-
co Bin-Type Retaining Walls" not onh'
di'scribes how the walls are used but

shows how strength plus flexibility is in-

corporated in their design.

Photographs illustrate how the wall^

are simply and economically installed

with a minimum of excavation.
Illustrated case histories also show

where Armco bins have been used for

embankments along highways,
lakes, s-treams and city streets. Te
data on selection of design, and the"
required for various types of
as well as sketches showing typi
plications are included. For cop
this publication apply to Armco
age & Metal Products of Canada
ited, Guelph, Ontario.

•
Semi-Instantaneous Heaters.—A new 1

page bulletui on Whitlock-Darlin^: ly

"R" Semi-instantaneous Heaters ]

available to Journal readers. The
tin. No. 25, contains illustrationsj

diagrams showing typical installa

dIus other valuable information on
mestic, industrial, and commercial
ing and commercial heating boostrain
For copies of the publication ar.nlv tS

Darling Brothers Limited. 140 P:
Montreal, Que.

The Thirty.fifth

SWISS INDUSTRIES

FAIR - BASLE

April 7 to 17, 1951

with exhibition space of over

1 ,000,000 sq. Ft., attended last year

by 650,000 visitors, is showing
modern machinery, precision instru-

ments, watches, textiles, chemicals,

pharmaceuticals, sporting goods,
household appliances and novelties.

Information supplied by the Lega-

tion of Switzerland, 5 Marlborough
Avenue, Ottawa, Ont.; Consulate

General of Switzerland, 1572 Mc-
Gregor Street, Montreal, P.O.;

the Consulates of Switzerland in

Toronto, Ont., 159 Bay Street,- Win-
nipeg, Man., 416 Main Street; and
Vancouver, B.C., 402 Pender Street

West.

Heat Treating Furnaces.—Surface Co.

bustion Corporation, Toledo, Ohio, na^
just pubbshed an eight paee bulletin

heating and heat treating furnaces

tended primarily for defence product
The bulletin covers heating for for

as well as heat treatments to develfl

the required properties for the prodj

tion of all kinds of ordnance mate
"

.Among the items covered in the

tin are ammunition, guns, tanks,

craft, and ships. The production
engines, power transmission equipm^
as well as tools and special parts, is

covered.
Copies of the Bulletin may be obt

ed by writing to Surface Combus
Corporation. Toledo; Ohio. .\sk for

letin SC-150.
•

"Dominion Engineer".—No. 2 of Vol-'

ume 18 of the Dominion Engineer -

devoted to an article entitled "Econon
Implications of Korean Crisis". T
author is Professor Sumner H. Slich'

of Harvard University. After giving r^

sons why it is vitally import-ant to
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TOMORROW -
— will prove the quality w© are

building into our power cable today — quality

that is a pledge o£ trouble-free service.

This quality starts in the very heart of the

cable, with conductors that are bright and
clean.-No dirt to contaminate insulating oil,

impair electrical stability, or shorten cable li£e.

These unspecified extras make Northern

Electric power cable the cable that will do

your job best.

HorthQrti EhcMc
COMPANY tlMlTEO
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now to cut

VITAL VALVE
TROUBLE

STELLITE VALVE FACES
Because it's a rugged chromium-
cobalt-tungsten alloy, with a neglig-

able iron content, Stellite has high

resistance to corrosion of most acids

—sulphur, lactic, acetic, nitric,

vegetable, etc. Wear from high

temperature and pressure erosion is

reduced as much as 10 times with
Stellite. It does not scale in service

and it's hardness prevents wear
when handling fluids which contain
sands, silt or other abrasive mater-
ials. Deloro Stellite faced valves are
available from all leading valve
manufacturers. Specify it.

ELORO stellite"'
non-ferrous alloy of Cobalt, Chromium and Tungsten

DELORO SMELTING AND
REFINING CO. LTD. De/oro, Onr.

HARDfACING RODS AND ELECTRODEJ
CASTING UP TO 100 POUNDS
GRADE "lOr CUTTING TOOLS FOR HEAVT FEEDS
CUSTOM STELLITING BT EXPERTS

GAUGES. CENTRES, MACHINE COMPONENTS
PRECISION INVESTMENT CASTING IN MANT ALLOYS

crease productive capacity, Dr. Slichter

estimates that 33 billion of output a year
will be needed for replacing and ex-
panding this production. For copies of

the "Dominion Engineer" apply to the
Dominion Engineering Co. Limited, P.O.
Box 220, Montreal, Que.

Taylor Instriunent Quarterly.—Taylor
In.«trument Company of Canada Lim-
ited, 110 Church Street, Toronto, is

Canadian publisher and distributor of a
Quarterly publication called "Taylor
Technology". This magazine will be of

particular interest to engineers who wish
to obtain up to date information on the
application and u.ses of the control, reg-

istering, and metering equipment sold

in Canada by the Taylor Company.
Copies of the publication may be ob-
tained from the Company.

Johns-Manville "Power Specialist".

—

Canadian Johns-Manville Company.
Limited, 199 Bay St., Toronto, publish
l>rriodically a publication called "The
Power Specialist". In the issue under
review the following are the titles of

feature articles: "70 Years of Public Ser-
vice— Cleveland Electric Illuminating
Company helps to build a bigger and
better community"; "Old pipe lines

made new"; "Report from Italy";

"Weather-to-be"; "They drink the Pa-
cific"— this article describes new tech-
niques and materials for evaporating salt

water; "Cat cracker by Esso"; "New
.\.sbe.stos Find". To be placed on tJie

mailing list for this publication, plea*
communicate with the Company.

INickel News.—The International Nickd
Co. of Canada Limited, 25 Kmg .St.,

West, Toronto, publish a magazine
known as "Nickel News and Topics".
The publication contains articles on the
use and applications of nickel, and is

now in its 22nd volume.
The publishers will be pleased to place

the names of Journal readers on their

mailing list for regular receipt.

Chemical Digest.—The Chemical Di-
gest is the name of an interesting publi-
cation of Foster D. Snell Incorporated,
chemists and engineers, 29 West Fif-

teenth St., New York 11, N.Y.
No. 1 of Volume 17 contains articles

on the planning and direction of re-

search, the use of atomic energ>', iron

ore supplies, and an extract from the

Journal of Commerce headed "Lignin —
Problem or Profit?"

Industrial Preparedness.—The Cana-
dian Industrial Preparedness Association
is an organization which encourages
active participation in industrial pre-

paredness for the common defence of

Canada. The Association publishes from
time to time a leaflet known as "The
Bulletin". In a recent issue, the following
articles are presented:—"North Atlantic
Treaty Organization and Defence Pro-
duction Requirements", "Current De-
fence Contracts", "Concern Over Mater-
ial Shortages". For copies of this Bulle-

tin please apply to the Canadian Indusi-

trial Preparedness Association. 1410

Stanlev Street, Montreal.

Ontario Hydro Research.—Each quar-

ter the Hydro Electric Power Commis-
sion of Ontario publishes "Hydro Re-
search News" which should be of inter-

est to a number of Journal readers. To
obtain sample copies communicate with
— The Editor, Hydro Research News.
Hj'^dro Electric Power Commi^ion of

Ontario. University Avenue. Toronto.

Imperial Oil Review.—One of the most
widely distributed of Canadian Publica-
tions used in the interest of sharehold-
ers and employees is the Imperial Oil

Review. The publication is of a semi-
technical nature and it describes the

operations of the Company, the economic
asf)ects of oil production and distribu-

tion, and carries numerous news items

and feature articles on current activities

in the oil production field. The publica-

tion is recommended not only for the

nature of its contents but for the pleas-

ing manner in which the articles are

presented. For copies apply to The
Editor. Imperial Oil Review. 56 Church
.Street. Toronto. Ontario.

Power Notes.—The Diamond Power
Specialty Corporation, Windsor, Ontario.

are Canadian distributors of an inter-

esting publication known as "Power
Notes". Intended primarily for steam,

mechanical, and consulting engineers, it

is issued on a bi-monthly basis. In the

most recent issue there are papers on
"The Penetron" bv Andries C. deWilde.
of the Research Department of DeTroi^
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Consult our
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STEEL

for INDUSTRIAL EXPANSION
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THE Ofl^lY INTEGRAL FIN TUBE

[inWm tubing is formed by a process

by which part of the metal in the tube

wall is pressed out between rotating

discs to form the fins.

All the common difficulties with other

types of fin tubing are eliminated.

Thus Unifin is the ideal heat transfer

surface — the one and only integral

finned tube.

ADVANTAGES
^^^^^^^^ ! The integral fin feature of Unifin

*^ o . . JT~P

—

Z J assures uninterrupted flow of
^f^ Patented in Canada, and , , , . i . #•
9 patents pending. heat from tube to fins.

2s Fins are of tapered cross section, for uniform heat flux along
the whole fin length.

im The smooth external surface of Unifin minimizes dust accumulation.

4b in Unifin coils, damaged tubes can be replaced.

9b Unifin tubing stands up indefinitely under severe vibration.

Oa Unifin tubing can be formed readily into spiral coils or other shapes.

7m Unifin tubing can [be used in the assembly of any heat exchange
unit where the tubing is rolled, brazed or welded to the headers.

8a Materials available are one-piece aluminum, one-piece copper, alu-

minum with a copper liner, aluminum with a seamless steel liner.

9b Unifin is produced only by the Unifin Tube Company — an all-

Canadian company — under license from the Wolverine Tube
Division, Calumet and Hecia Consolidated Copper Company.

IZ

For further information, please write to—

rXIFIX TVBE COMPANY-
LONDON - CANADA

Edison Company, and "Water Column
Piping Gives Trouble" by H. D. Fisher.

This article describes an incident which
occurred during the starting up of a new
boiler installation, and the methods used
to correct the trouble. For copies apply
to the Company at Windsor, Ontario.

Building Research Congress.—Early
in Sfipternber of this year there will be
a building research congress in Great
Britain. The organizers of the Congress,
mo.-it of whom are rnembens of the vari-

ous British Professional Societies, have

recently issued a complete programme of

the meeting. Copies may be obtained by
applying to the organizing secretary,

Building Research Congress 1951, Build-
ing Research Station, Watford, Herts,
England.

Soil-Cement News.—The Portland Ce-
ment Association, Chicago 10, Illinois,

issue at regular intervals a bulletin

known as "Soil-Cement News" which
(overs developments and progress in

construction and research in the field of

soil-cement. To obtain copies of this

publication communicate with any Can
dian manufacturer of cement.

Centennial Brochure.—One of „

best-produced and most interesting pn
lications to come under review in th.

section during recent months is a bro,
chure issued by Fisher & Ludlow Lim.]
ited of Great Britain, to illu.strate th^
activities of the Company during the
past 100 years. The publication is pro-
duced on a high grade of paper and it

is filled with interesting text material
and four colour illustrations made from
paintings by eminent British artists. The
publication describes the plant of the
Company, the nroducts and expansion
throughout 100 years of operations. In
addition to the naintings there are nu-
merous beautifully produced photo-
graphs. For copies of the publication
write to Toon and Heath. Winfield
House, Poplar Road, Solihull, Birming-
ham, England.

Worm Gear Speed Reducers.—The
Cleveland Worm and Gear Company.
3249-59 Ea.st 80th Street, Cleveland 4,

Ohio, advise that current catalogues and
bulletins covering the full line of Cleve-
land Worm Gear Drives will be .supplied

to Journal readers on request.

Humidity Control.—The Surface Com-
bustion Corporation, Toledo 1, Ohio,
have recently inaugurated a new bulle-

tin "The Humidity Engineer", which
deals with interesting installations of the
Company's Kathabar Humidity Control
Systems.

•
Diesel Electric Sets.—Caterpillar Trac--

tor Company has just issued a new 16
page booklet dealing with "Caterpillar
Diesel Electric Sets". The booklet covers
leading particulars, specifications, and
performance data for units ranging from
the 314-kilowatt D397 to the 165-kilo-

watt D364. Copies may be obtained from
any Caterpillar dealer.

Steam Traps. — Velan Engineering
Company, 1216 Drummond Street.
Montreal, will supply on request, a data
sheet which gives the outstanding fea-

tures of the Company's universal steam
trap which was originally developed in

Europe and put into production in North
America last vear.

^^g/

ANNUAL
MEETING

9-w-tr
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Steam Generating Stations
of

The Hydro-Electric Power Commission

of Ontario

by

Richard L. Hearn, M.E.I.C.

General Manager and Chief Engineer,

Hydro-Electric Power Commission of Ontario,

Toronto, Ont.

A paper to be presented to the Sixty-fifth Annual General and Professional Meeting of The Engineering Institute of Canada, Montreal, May 11, 1951.

The purpose of this paper is to

give a general review of the rea-

sons why the Ontario Hydro is

constructing two large steam gen-

erating stations, one at Toronto

and one at Windsor. The main
features of each plant will be de-

scribed, and a brief outline given

of the events which led up to the

Ontario Hydro's decision to build

steam stations along with new
hvdraulic generating stations.

"During 1944 and 1945, the On-
tario Hydro's engineering staff

made a detailed analysis of their

existing power supply, together

with a study of possible future

demands up to 1965. Our huge

post-war expansion programme
has been largely based on those

studies. In December, 1945, power
for the supply of the Southern

Ontario system load was obtained

entirely from hydro-electric plants

situated on the Niagara and St.

Lawrence rivers, the Ottawa river

and its tributaries, the Trent Val-

ley system and rivers in the

Georgian Bay area. The depend-

able peak capacity totalled about

1,562,000 kilowatts.

The plants supplied by the

Niagara and St. Lawrence rivers

have a much more dependable

supply of water than any other

river .system in the province. The
dependable run-off and storage

from the Ottawa and its tribu-

taries, the Trent Valley and its

tributaries, and the rivers of the

Georgian Bay area, are subject to

a much greater extent to the

effects of high and low run-off as

controlled by precipitation and the

watersheds feeding these rivers.

Recalling plans made in 1944 for meeting anti-

cipated power demand for twenty yeiars ahead, the

author shows how sights had repeatedly to be

raised as loads grew beyond expectation. Delay in

ratifying the Seaway treaty made steam plants

necessary to increase the Hydro's proportion of

dependable high-load-factor power.

The main features of each of the two steam plants

now building are given, as well as a description of

their fuel supply. Looking ahead, the paper outlines

how demand will be met after plants now under

construction are fully loaded, and discusses future

plans for integration of the various systems and

interconnections with systems in neighbouring

provinces and states.

than either the Niagara or St.

Lawrence.
During the winter of 1946-1947

the Ontario Hydro had prepared

for its consideration a report on

the new developments w h i c h

would be needed to meet the ex-

pected Southern Ontario system
load requirements in the succeed-

ing years. Since that time the

programme recommended in the

report has been periodically re-

viewed in the light of information

becoming available after each

year's operation, and the pro-

gramme has been modified accord-

ingly.

Loads Increased Faster than Expected

Based on the studies made in

1947 of previous load conditions

and probable future trends, it wa
decided that plans for future pow>j

er supply should be based on as

estimated peak demand in De
cember, 1952 of 2,300.000 kik
watts. The estimate was based oi

a long-term gro-wth of about 60,-|

000 kilowatts per year for the

fifteen years starting in 1946. 0(
this basis, additional generating

capacity apart from the hydro'^

electric plants already being built

would be required by 1952.

Various plans were develope
for the accomplishment of our ol:

jective. After careful considera-]

tion, it was decided to proceed

with the plan which not only fur-j

thered the development of tm
natural resources of the Province
but was also the most economical
The plan we chose also had the

advantage of being capable of ex^

pansion or contraction as requirec

It envisaged the construction ol

hydro-electric plants on the Otta-j

wa river at La Cave. Chenaux and

Des Joachims and a steam plan^

in the western end of the Souther
Ontario system.

As you know, we proceeded witl:

development of the hydro-electric

sites, while for the steam plant w^
recommended the construction o|

a generating station having
capacity of 120,000 to 180.C

kw., on the basis of minimum an-i

nual cost and its flexibility ii

meeting the expected future load

growth. Thus approval was given

to proceed with the constructioii
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)f the J. Clark Keith generating

';tation at Windsor. This station

Aould have an initial capacity of

|,wo 60/66,000-kw. units, with pro-

Usion for future extension to per-

mit the installation of additional

anits.

During 1947 and 1948 the nev;

^I'lierating station at Stewartville,

jii the Madawaska river, came
into operation and a second unit

iwas installed at DeCew Falls.

These installations provided an

additional capacity of 120,000 kw.,

but the growth in load in 1948 in

the Southern Ontario system turn-

ed out to be nearly double our

long-term estimate of 60,000 kw.
iConsequently in January, 1949 the

lestimate of load for 1952 was in-

creased from 2,300,000 kw. to 2,-

.1(10,000 kw. We made plans for

further generating capacity, in-

eluding the second steam generat-

ing station to be located at Tor-

onto.

Delay on Seaway Called for More
Steam Power

With our then authorized pro-

I

gramme of hydro-electric expan-
! sion, the total system resources by
1952 would be about 2,330,000

kw. (exclusive of fuel-electric re-

sources, which will amount to ap-

proximately 350,000 kw.). Of this

total about 915,000 kw. would be

supplied by plants on the Niagara
and St. Lawrence rivers, where the

flow is dependable and of a high-

load factor. The remaining 1,415,-

000 kw. would be obtained from
hydro - electric plants on other

Fig. 1. Architect's drawing of the Richard L. Hearn Generating Station,
Toronto.

rivers, where the flow is dependent

on run-off and storage conditions

which can vary greatly.

From a comparison of these

figures, one will clearly see that

the percentage of dependable-flow

plants with high load-factor will

be only 40 per cent. In 1945, pre-

vious to the construction of plants

at La Cave, Des Joachims and
Chenaux, the percentage was 60

per cent. Another factor influenc-

ing the decision was that in 1949

there were no hydraulic sites of

sufficient capacity, or of a high-

load-factor nature, which could be

economically developed in the time

required.

Even had the St. Lawrence de-

velopment been approved in 1949,

power from it would not have be-

come available until some time in

1954 or 1955. The new steam plant

would still have been necessary to

provide for the deficiencies prior

to 1954, and after that time would
have provided a balance between
hydraulic and steam resources of

the Southern Ontario system. As
no agreement was reached on the

development of the St. Lawrence
site, it was considered prudent to

Fig. 2. Architect's drawing of the J. Clark Keith Generating Station, Windsor,
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proceed with a second steam-elec-

tric station to go into service late

in 1951 or early in 1952.

One of the important items that
influenced the location of the sec-

ond steam plant . in the Toronto
area was the favourable site con-
ditions, and the fact that it was
close to a veiy heavy concentra-
tion of load. The present load in

the Toronto area is approximately
651,000 kw., or some 30 per cent

of the total system load for South-
ern Ontario.

The Toronto Steam Plant

The Toronto plant is to be
known as the Richard L. Hearn
Generating Station, and will have
two units in service bv the end of

1951. The first unit will be a 25-

cycle, 88,000 kw. unit. It has been
so designed by the manufacturers,
at our request, that it can be
changed to 60-cycle operation by
changing the generator rotor. The

second unit will be a 60-cycle,

non - convertible unit having a

capacity of 100,000 kw. The first

unit was made a 25/60 cycle con-

vertible unit, in order to provide
initial supply at 25 cycles, because
of the very high rate of load
growth which is being experienced
at that frequency. We found that
the overall cost for a station with
a convertible unit was much less

than that for a station with a 60-

cycle unit needing frequency-
changers and associated equipment
to convert the output for use at

25 cycles.

In the Richard L. Hearn gener-

ating station tt Toronto, each
steam generator will produce 850,-

000 lb. steam per hour at 875 p.s.i.g.,

at 900 deg. F. at the superheater

outlet, with feed water at 365 deg.

F. and one per cent blow down.
Each unit is equipped with 16 pul-

verized-coal burners, which are

fed from four coal pulverizers. At

hou;

4i a?'

full load the quantity of coal burn
cd will be about 40 tons per hou:

per unit.

The turbines are directly

nected to the generators, and
the four units to be installed

Toronto, the first and third wii;

supply electrical energy at 25

cycles and the second and fourth

at 60 cycles. Later the first and
third units will be converted to GO

cycles, and their design is .^K-ii

that this conversion can be readily

done by taking out the rotor o:

each unit and substituting one de-

signed for 60-cycle operation.

The speed of the turbines, when
they are operating at 25 cycles

will be 1,500 revolutions per min-

ute, which will be increased to

1,800 revolutions per minute for

60-cycle operation. The capacity

of each unit on 25-cycle operation

will be about 88,000 kilwoatts, and

on 60-cycle operation, 100,000 kilo-

watts. The turbines are equipped

PRE-Mt*TtR
OCAtRATOR OVtOFLOK

fLASH TANK
OR 33 Ot

O^ftATlNC r\.OOR CO 709

BASCMCMT rtOOa 6R 2M0

P'ig. 3. Cross section of turbine r«)om of the Hearn Station, shoM'in^ machine locations.
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Fig. 5. Concrete stiuctiirc of the J. Clark Keith Generating Station.

with turning devices to turn the
rotors over slowly during the
warm-up period.

The generators, in accordance
with modem practice, will be
hydrogen-cooled, and will be oper-

ated normally at a hydrogen pres-

sure of % pound per square inch,

which may later be increased to 5

pounds per square inch if neces-

sary, when operating imder con-
ditions of overload. The exciter

and pilot exciter will be directly

driven from each generator. These
generators will produce electrical

energy at 11,000 volts on 25-cycle

operation, and at 13,800 volts on
60-cycle operation.

The condensers at Toronto will

be of the two-pass type. Each
turbine exhausts into a surface

condenser, which has two steam
nozzles connected to the turbine

exhausts by flexible rubber expan-
sion joints. Each condenser has a

maximum continuous capacity to

condense 620,000 pounds of steam
per hour. Cooling water for the

condenser.^ will be pumped from
the turning basin in the harbour
at the rate of 52,000 United States

gallons a minute.

The water will be drawn through
trash racks and travelling screens,

and handled by means of three

vertical axial-flow pumps, which
will serve two units. Each pump
is of sufficient capacity to serve

one unit, but the third has been
installed to act as a standby for

either of the units. The cooling

water will be chlorinated sufficient-

ly to prevent the formation of

slime in the condenser tubes. The
tube surface totals 60,000 square

feet and is made up of % inch

outside diameter Admiralty metal

tubes, each 26 feet long between
tube sheets. The axis of the con-

densers will be set at 90 degrees

to the axis of the turbines.

In addition to firming up with
Hydro plants in times of low flow

and low run-off, the steam station

at Toronto will protect the Tor-
onto area against serious interrup-

tions on transmission systems, just

as the station at Windsor will pro-

tect that area from similar inter-

ruptions. Thus the reliable power
supply to both Toronto and Wind-
sor will be materially improved.

Decision to Add Further Units

During the fall of 1950 Ontario

Hydro decided, in view of the tre-

mendous load growth in the South-

ern Ontario system caused by the

greatly increased demands of all

types of consumer and the defence

programme, that the preliminary

estimate of primary demand in

December, 1953 would be about

2,825,000 kilowatts and 50,500,000

kilowatt-hours a day. This was
based on the assumption that the

continued growth beyond 1950
would be of the same order as that

which had taken place in the pre-

vious two years. In the fall of

1950 the estimated dependabl
capacity of existing resources ari

those under construction was 2 -

693,000 kw. and 50,075,000 kilo-

watt-hours per day. It was agai

evident that additional generatio

would be required to supply tl.

estimated loads in December, 195-

After considering the possibilit;

of sub-normal water conditioas,

possible plant outages, and pos-

sible increased purchases of power,

it was decided that in the time

available the only economical and
reliable way to augment system
resources was the installation of

third and fourth units at the steam

station at Toronto and a third unit

at Windsor. The two additional

units at Toronto will be similar to

the first two; one a 25/60-cycle

and the other a 66-cycle. The third

unit at Windsor will be a 60-cycle.

66.000-kw. unit. These additional

units will be available for ser\ic^

in 1952 and 1953.

Windsor Steam Plant

The general design of our new
steam stations is along modem
lines including steam generation,

power generation, power transfor-

mation and transmission with
auxiliary equipment.

The principal features of the

Toronto plant are found in the

Windsor plant, but differences

exist and these are as follows:

Each steam generator at Wind-
sor, with superheater and econo-

miser. will produce 650.000 lb.

steam per hour at 875 p.s.i.g., 900

deg. F. at the superheater outlet,

with feed water at 418 deg. F. and

1 per cent blow down. Each is

equipped with 12 pulverized coal

burners, which are fed from 4 coal

pulverizers. At full load the quan-

tity of coal burned will be about

30 tons per hour per unit.

At the Windsor plant there will

be 3 generators, each of 66,000

kilowatts capacity, running at 3,-

600 revolutions per minute and

delivering electrical energy* at 13,-

800 volts. The main and pilot

exciters are driven through a gear

reducer connected to the genera-

tor. The steam turbine at Wind-
sor will have five stages of feed-

water heating, but in other respects

will be similar to the Toronto

plant. The condensers will be of

the single-pass twin-shell type.

At Windsor, coal handling is dif-

ferent, by reason that the self-

unloading ships will discharge into

a hopper at Hydro's docks. From
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here a boom-type conveyor will

stack the coal into a crescent-shap-

ed pile, from which it will be trans-

forred by mobile equipment to

|)irmanent storage. From this stage

It will be handled as at Toronto.

Fuel Supply

Both at Toronto and Windsor
the fuel supply for the steam gen-

erators can be coal, oil or gas, but

coal will be used initially. It will

be delivered during the navigation

season by self-unloading ships, and
transferred to the stock pile by
means of mobile equipment con-

sisting of standard tractors and

carry-all scrapers. The coal will

be reclaimed from the stock pile

by the same equipment and de-

livered to a hopper, from where it

will be conveyed by belt through

rotarv^ crushers and thence by con-

veyor to the coal bunkers. From
here the coal will pass through

controlled weighing scales and will

be discharged into pulverizers, to

emerge with a fineness such that

72 per cent of it will pass through

a 200-mesh screen.

From the pulverizers the coal is

picked up by the air from high-

pressure fans and discharged

through the burners into the com-
bustion chamber. The secondary
air needed for these burners is

supplied from forced draught fans,

which pass it through Lungstrom
preheaters, raising its temperature
to about 300 deg. F., having ex-

tracted the heat from the flue

gases.

The flue gases leave the Lung-
strom air-heater at a temperature
of about 330 deg. F. and pass

through a centrifugal type of dust

collector to an electric precipitator,

where almost all of the fly-ash is

removed. Induced draught fans

draw the gases through the pre-

cipitator, and from its outlet they
are discharged through 200-foot

chimney stacks to the atmosphere.

An interesting refinement in the

equipment is a photo-cell device

which will record the amount of

fly-ash in the discharged gases.

Smoke elimination will be 97 per

cent efficient, and well in excess of

the requirements of the city of

Toronto's anti-smoke by-law.

Steam will Take the Peak Loads

In addition to providing the

needed capacity, and providing a

minimum reserve, these two steam
generating stations will also have
a second function to perform.

namely to take care of peak-load
demands on the system. Engineer-

ing studies indicate the economies
of the combination of steam with

hydro, when analyzed on the basis

of variable flow on the rivers and
peak demands on the system.

With this planned generating

capacity becoming available, as

shown below, we estimate that by

SUMMAEY OF HyDRO's PoST-WaR DEVELOPMENT PROGRAMME 1945-1954

Construction of Generating Plants as at December 31, 1950

System and Development In service

In Operation:

Southern Ontario System
DeCew Falls (Extension) — Niagara region Sept. 1947
Stewartville—Madawaska river Sept. 1948
Emergency fuel-electric units Nov. 1949-April 1950
Des Joachims—Ottawa river 7 units July-Dec. 1950
Chenaux—Ottawa river 2 units, Dec. 1950

Thunder Bay System

Aguasabon—Aguasabon river Oct. 1948
Pine Portage^Nipigon river July 1950

Northern Ontario Properties

Ear Falls (Extension)—English river June 1948
George W. Rayner—Mississagi river July 1950

Authorized and Under Construction:

Southern Ontario System
Des Joachims—Ottawa river 1 unit, Feb. 1951

Chenaux—Ottawa river 6 units, June 1951
La Cave—Ottawa river 8 units, Nov. 1951-Oct. 1952

J. Clark Keith—Windsor 1 unit, Sept. 1951

1 unit, Nov. 1951

1 unit, Nov. 1952
Richard L. Heam—Toronto 1 unit, 25/60 cycles, Sept. 1951

1 unit, 60 cycles, Nov. 1951

1 unit, 25/60 cycles, Nov. 1952
lunit, 60 cycles, Feb. 1953

Sir Adam Beck—Niagara No. 2 6 units, 1954/55

Dependable Peak
Capacity Kw.

57,000

63,000

61,000
350,000
30,000

40,000
60,000*

6,000

42,000

50,000

90,000

204,000

66,000

66,000

66,000

88,000

100,000

88,000

100,000
450,000**

* Ultimate capacity planned, 120,000 kw. ** Installed capacity.

Fig. 6. Steel framework of the Richard L. Hearn Generating Station, seen
from the south-west corner, including framework for the administration

building.
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1952 we shall be able to permit
full supply of our primary de-

mands.

Capital Cost

The total estimated capital cost

of the 1945-1954 pros^rannnc is

likely to be 1925,000.000.

Future Expansion

Studies made in 1950 of the

growth in load showed that addi-

tional power will be required for

the Southern Ontario system after

the completion of our present pro-

gramme in 1953. Even if the St.

Lawrence development were to be
approved this year, the Commis-
sion would not be able to get a

supply of power from this source

until, say, 1956.

We have, therefore, as the resulr.

of successful negotiations between
Canada and the United States last

year, gone ahead with the rede-

velopment of Niagara Falls. We
have done much preliminary work
on a new station to be built close

to the Sir Adam Beck—Niagara
No. 1 generating

, s t a t i o n at

Queenston. The new development
will be known as the Sir Adam
Beck-Niagara generating station

No. 2, and will use water under a

300-foot head instead of 135 feet

to 180 feet, as at present at the

Toronto Power and Ontario Power
plants at Niagara Falls. This sta-

tion will have a capacity of 450,-

000 kilowatts and is expected to

be in operation in 1954. Until it is

in operation we expect that the

Toronto-Windsor steam stations,

together with the three new plants

on the Ottawa river, will be
capable of providing the capacity

to meet all demands.

Integration o( System

The generating capacities of the
other systems operated by the On-
tario Hydro, namely the Thunder
Bay system and the Northern On-
tario Properties, are at present
adequate, as a result of our post-

war expansion programme in each
system, both of which we complet-
ed last year. We have, however,
made many studies with the ulti-

mate aim of integrating the South-
ern Ontario, Northern Ontario and
Thunder Bay systems. This. inte-

gration would have operating ad-
vantages both from the point of

view of reliability of water supply
and power supply.

Last year we built a tie-line

from the Southern Ontario system
to the Northeastern region of

Fig. 7. Steam generator tubing at the J. Clark Keith Generating Station.
Windsor.

Northern Ontario Properties. We
have at present under construction

a tie-line from the Thunder Bay
system to the Northwestern region

of Northern Ontario Properties,

and we hope in the not-too-distant

future to interconnect the North-
eastern region with the Thunder
Bay system. When this occurs we
shall have a huge provincial net-

work extending from Patricia dis-

trict in northwestern Ontario to

Abitibi in the northeast, and link-

ed to the Southern Ontario systeni,

which runs from Beauharnois in

the east to Windsor in the south-

west.

The authorities in this province,

in conjunction with those in the

Province of Manitoba, are con-

tinuing studies with a view to an
interconnection which would bene-

fit both provinces in the future.

Studies are also being made in

connection with further intercon-

nections with the United States

which would be beneficial in time

of emergencies.

At present, Ontario, Quebec and
New Yoi'k State are already inter-

connected, so that in the future we
can look forward to a vast net-

work of power lines stretching

from Manitoba on the west to

Quebec on the east and from James
Bay in the north to New York
State and Michigan in the south.

Details oF Construction

Following is a synopsis of the

engineering firms responsible for

the design, ,and the supplies of

generating units, for each plant:

Richard L. Hearn Generating Station, Toronto

Supervised by: The Hydro-Elec-
tric Power Commission.

Consulting Engineers and De-
signers: Stone & Webster Engi-

neering Corporation.

Turbine Generator: C. A. Par-

sons & Co. Ltd., England.

Steam Generating Units: Bab-
cock-Wilcox & Goldie-McCul-
loch of Gait.

Estimated Cost: $67,000,000.

Expended to Dec. 31. 1950. $10.-

000,000.

J. Clark Keith Generating Station, Windsor

Supervised by: The Hydro-Elec-
tric Power Commission.

Consulting Engineers: H. G.

Acres & Co., Niagara Falls.

Turbine Generator: English
Electric Company, England.

Steam Generating Units: Bab-
cock-Wilcox Sz Goldie-McCul-
loch. Gait.

Estimated Cost: $35,000,000.

Expended to Dec. 31. 1950. SIO.-

500.000.

It is impossible in a paper of

this length to give the names of all

manufacturers who have supplied,

or are supplying, equipment for

these plants, but a comprehensive
list will be available in the near
future. X
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REGISTRATION
$4 AA Members,

Juniors Members ""ww

(no fee for ladies and students)

Opens 3.00 P.M., Tuesday, May 8

9.00 A.M. to 6.00 P.M., May 9-11

• WEDNESDAY, MAY 9TH
YEARS OF PROFESSIONAL
A CHALLENGE TO MANAGE-

10.00 A.M. THE FIRST FIVE
DEVELOPMENT
MENT
A symposium of the Training Committee of the

Engineers' Council for Professional Development
A. C. Monteith, Vice-President in charge of Engin-

eering and Research, Westinghouse Electric Corp.,
Pittsburgh, Pa.; H. K. Breckenridge, Vice-President,

West Penn Power Co., Pittsburgh; K. B. McEachron,
Jr., Manager, Technical Education Division, General
Electric Co. Schenectady, N.V.; J. C. McKeon,
Manager, University Relations, Westinghouse Electric

Corp., Pittsburgh, Pa.

17.00 A.M. QUEBEC'S TITANIUM DEVELOPMENT
M. J. O'Shaughnessy, M.C.I.M., Plant Super-
intendent, Sorel Operations, Quebec Iron and
Titanium Corp.

LUNCHEON
WEDNESDAY, MAY 9th

Champlain Room
Speaker: Prof. A. L. Phelps, McGill University

"The Engineer and his English".

12.30 P.M. $2.75 per person

2.75 P.M. CANADIAN MILITARY AIR(.RAF1~-1946-51

Group Captain E. C. Luke, O.B E., M.E.I.C, Chief,
Logistics Planning Section, Royal Canadian Air Force,

Ottawa.

SPECIAL FEATURES OF BRITISH POWER TRANS-
MISSION
C. W. Marshall, M.I.E.E., Deputy Chief Engineer,
British Electricity Authority, London, England.

3.75 P.M. MAINTENANCE OF VITAL SERVICES UNDER
ENEMY ACTION
N. M. Brydon, M.E.I.C, Managing Director,

Brydon Construction Co. Ltd., Glasgow, Scotland.

RESEARCH IN GAS DYNAMICS AT McGILL
D. L. Mordell, M.E.I.C, Assoc. Prof, of Mechanical
Engineering and Director of the Gas Dynamics
Laboratory, McGill University, Montreal.

4.75 P.M. CANADIAN INDUSTRIAL PREPAREDNESS
Maj. Gen. G. B. Howard, General Manager,
Canadian Industrial Preparedness Association, Mon-
treal.

WESTERN GAS RESOURCES IN THE ECONOMY
OF CANADA
Dr. G. S. Hume, O.B.E., Dept. of Mines and Tech-
nical Surveys.

8.30 P.M. ANNUAL GENERAL MEETING
Reports and election of officers.

• THURSDAY, MAY 10TH
9.30 A.M. PANEL DISCUSSION — MANAGEMENT AND

PUBLIC RELATIONS
A panel of leaders from business and industry.

Moderator—Paul Kellogg, M.E.I.C.

ELECTRO-THERMAL DE-ICING OF AIRCRAR
J. L. Orr, M.E.I.C. Senior Research Officer, L
Temperature Laboratory, National Research Council,

Ottawa.

J

LUNCHEON
THURSDAY, MAY 10th

Muriel's Room v^ill be open at the usual luncheon hour

but there wrill be no formal arrangements for the meal.

The hotel dining rooms are the Hunt Cafe and Normandie
Room on the main lobby floor and the Coffee Shop and

Cafeteria in the lower lobby. The information desk wUl

supply details of other restaurants for which Montreal

is noted.

72.30 P.M. INSPECTION TRIP TO BEAUHARNOIS PLANT OF
THE QUEBEC HYDROELECTRIC COMMISSION.
Luncheon on arrival at 1.30 p.m. as guests of the

Commission.
Bus tickets $1.00 per person,

or

2.30 P.M. INSPECTION TRIP TO PLANT OF CANADAIR
LIMITED

Builders of the Sabre jet fighter and the North Star

transport aircraft.

Bus tickets .75c per person.

• FRIDAY, MAY 11TH
9.30 A.M. STEAM GENERATING STATIONS OF THE ON-

TARIO HYDRO
R. L. Hearn, M.E.I.C, General Manager and Chief

Engineer, Hydro Electric Power Commission of

Ontario, Toronto.

THENEW PRINCE RUPERT PLANT OF COLUMBIA
CELLULOSE CORPORATION
S. B. Roberts, M. A.S.M.E., Chief Engineer, Celanese

Corp. of America, New York City.

70.30 A.M. THE ST. LAWRENCE WATERWAY— NATIONAL
OR INTERNATIONAL
J. G. G. Kerry, M.E.I.C, Port Hope, Ont.

FIELD WELDED DIGESTERS FOR THE COLUMBIA
CELLULOSE PLANT
P. E. Savage, M.E.I.C, erection engineer. Dominion

Bridge Co., Montreal.

LUNCHEON
FRIDAY, MAY 11th

Champlain Room
Speaker: Dr. O. M. Solandt, Aff. E.I.C., Chairman,

Defence Research Board, Ottawa, Ont.

12.30 P.M. $2.75 per person

7.00 P.M.

DINNER - WEDNESDAY, MAY 9th

Champlain Room
The address of the retiring president, James A. Vance, M.E.I.C.

Dress Informal $4.00 per person
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2.1 S P.M. LIME KILN OPERATION AT SHAWINIGAN
CHEMICALS

R. H. Hall, Plant Research Dept., Shawinigan
Chemicals Ltd., Shawinigan Falls, P.Q.

AIR SANITATION

E. A. Allcut, M.E.I.C, Prof, and Head, Dept. of

Mechanical Engineering, University of Toronto,
Toronto, Ont.

3.15 KM. ELECTRONIC CONTROLS

E. W. hlutton, M.A.I. E.E., Electronics and Regulator
Control Engineering Division, General Electric Co.,
Schenectady, N.Y.

SOME MODERN ASPECTS OF TUNNELLING

Brian H. Colquhoun, M.I.C.E., M.E.I.C, Brian

Colquhoun & Partners, Consulting Engineers,

London, England.

4.15 P.M. INSTRUMENTATION FOR CHEMICAL PROCESSES

J. V. Quinn, Process Engineer, Chemical Develop-
ment Division, Canadian Industries Ltd., Montreal;
and J. A. Rice, Field Engineer, Fischer & Porter

(Canada) Ltd., Toronto.

\\ //MURIEL^S ROOM
Once again the Institute's friends in industry

are making this traditional rendezvous

possible, and will welcome members,

their ladies and guests.

PLEASE WEAR YOUR
REGISTRATION BADGE

PLEASE NOTE
Prices for meals include gratuities and
provincial tax. Tickets must be obtained in

advance and refunds cannot be made less

than three hours in advance of any function.

ANNUAL BANQUET AND DANCE
Ballroom 7.30 P.M.

Speakexi Sir William Stanier, F.R.S., Hon. M. I. Mech. E.

Consultant to the British Railways.

Cbairmans James A. Vance, President of the Institute.

Presentation of medals and prizes, induction of the incoming president and introduction of new council.

RECEPTION AND DANCE — 9.30 P.M.

The retiring president James A. Vance and Mrs. Vance, the incoming president Ira P. Macnab and Mrs. Macnab, and
the chairman of the Montreal Branch, E. R. Smallhorn and Mrs. Smallhorn, will receive

the members, their ladies and their guests.

$5.00 PER PERSON
$2.00 PER PERSON (DANCE ONLY) DRESS OPTIONAL

IMPORTANT
THE COMMITTEES WILL DO EVERYTHING POSSIBLE TO ASSURE YOUR SATISFACTION IN
MONTREAL. IT WILL HELP IF YOU INDICATE YOUR WISHES AS EARLY AS POSSIBLE.

ENTERTAINMENT AND RECEPTION COMMITTEE MEMBERS WILL
WEAR RED BADGE RIBBONS.

HOTEL ACCOMMODATIONS AND TRANSPORTATION

The Mount Royal is the headquarters hotel and all activities, unless otherwise noted, will be held there. All those
planning to attend are urged to make requests for room reservations as early as possible. Late requests, and those who
so specify, will be assigned space in nearby hotels or tourist accommodation.

All requests for convention reservations should be addressed to:

—

The General Secretary,

The Engineering Institute of Canada,
20S0 Mansfield St.,

Montreal 2, Que.

If desired accommodation is unavailable, delegates will be assigned to the next best that can be obtained. Unaccom-
panied delegates should indicate whether they will be prepared to share twin-bedded double rooms. It is most satis-

factory of course if such sharing arrangements can be worked out in advance and indicated on the application for

reservations.

Special reduced convention fares have been authorized for rail travel in Canada. If you plan to travel by rail, please ask
for the rail certificate which entitles the delegate and members of his family to round-trip tickets for one and one-half
times the one-way fare plus twenty-five cents.

Trans-Canada Air Lines have special convention rates for parties of ten or more. Your local T.C.A. agent will gladly
supply details.
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Fig. 1. View of the new Trenche Development from'downstreani.

TRENCHE
Shawinigan's Latest and Greatest Development

A paper based on information supplied by the Engineering

Department of The Shawinigan Water and Power Company

On December 14, 1950, at in-

auguration ceremonies in which

Quebec's Premier Maurice Du-
plessis took part, the first unit of

the Shawinigan Water and Power
Company's hydro - electric power
development at Trenche on the

Upper St. Maurice was officially

placed in service, seven months

ahead of schedule. This, the

sixth site to be developed to

date, is the largest of this Com-
pany's power plants on the St.

Maurice river, and was designed

and constructed by the Shawini-
gan Engineering Company, a sub-

sidiary of the parent company. Its

full capacity will be 390,000 hp.

in six units, five of which are ex-

pected to be in service by early

summer of 1951.

A large part of the power it

produces will be used at the new
titanium plant at Sorel, Quebec.
The Trenche development, on
which some $40 millions has been
spent, is situated 130 miles up-
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stream from Trois-Rivieres. One
existing plant lies further up-
stream, while four more are built

between Trenche and Trois-

Rivieres. Four additional sites on
the upper St. Maurice remain to

be developed. Completion of

Trenche will bring Shawinigan's

total installed capacity close to

1% million horsepower. The total

potential of the St. Maurice may
be placed at about 2i/2 million

horsepower.

The site selected is at a nar-

rowing in the river between high

rock hills. The power house and
intake structure are at the west

end; the latter is connected to the

west bank by a concrete bulkhead
wall. Adjacent to the intake struc-

ture on the east are a log chute

and four small regulating sluices

and east from these, extending

across the river, is the main dam,

a massive gravity type structure

460 feet in length with a maximum
lieight of 230 feet. Between this

main dam and the east bank of the

river are four 50-foot main sluices.

Water is conveyed from the in-

take to the powerhouse through

six 20-foot diameter concrete

covered steel penstocks, 350 feet

long.

The maximum river discharge

at the development is 170.000

cubic feet per second, through five

turbines, four regulating gates and

four sluices. The total head on

the plant is 160 feet. The head

pond or forebay extends for six

miles upstream. In it, at its deep-

est point, the Shawinigan Com-
pany's new head office building on

Dorchester Street in Montreal

could be entirely submerged.

The St. Mauricc'River

The St. Maurice, the second

largest tributary- of the St. Law-
rence, has its watershed wholl.

within the Province of Quebec, h
rises in a series of lakes near the

Hudson Bay height of land, and

flows 240 miles in a southeasterly

direction through the Laurentian
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\ r u n t a i n s to Trois-Rivieres,

where it joins the St. Lawrence.
It- drainage basin is approximate-
l\ 16,000 square miles. While a

-mall portion of its drainage area

near the outlet is a part of the

^t. Lawrence plain, suitable for

:itiricultural purposes, by far the

u;reater portion is rugged and gen-

I'rally important for its timber,

fur, and game as well as its de-

\ eloped and undeveloped water-

power.

^Meteorological records of several

-stations within the St. Maurice
watershed show that the minimum
annual precipitation is 26 inches,

tlio maximum 46 inches and the

axirage 36 inches. Records of

river surface elevations have been
maintained at Shawinigan Falls

-nice 1901. A rating curve of river

lliiw in cubic feet per second has
l)een made by metering over a

wide range of discharge. From
these records it has been deter-

mined that, under natural flow

onditions— that is, before any
-torage was provided, the mini-

mum flow at Shawinigan Falls

was 5,800 cubic feet per second
and the mean average annual run
nff 25,600 cubic feet per second,

equivalent to 61 per cent of the

average precipitation.

In order to develop fully the

power possibilities of the river it

was quite evident that storage

reservoirs would have to be cre-

ated. Since 1908, and particularly

since 1918, the regulation of the

St. Maurice has been improved
considerably by the addition of

storage on the Manouan river,

aggregating 20 billion cubic feet,

and by the construction of Gouin
dam near the headwaters of the
6t. Maurice which, creating one of

the world's largest artificial reser-

voirs, impounds 220 billion cubic
feet, or 280 billion cubic feet with
fiashboards. In 1930, further stor-

age was provided when the Matta-
win dam on the Mattawin river,

an important tributary of the St.

Maurice, forming a reservoir with
a capacity of 33 billion cubic feet,

came into operation. These dams
are owned by the Province of

Quebec and are operated by the
Quebec Streams Commission.

Through the operation of these
and other reservoirs the minimum
flow of 5,800 cubic feet per second
has ibeen increased to more than
20,000 cubic feet per second at
Shawinigan Falls, and proportion-
ately at all other developments on

\ TRENCHE DEVELOPMENT

Fig. 2. The upper St. Maurice River showing location of the
Trenche Development.

Fig. 3. The top of the intake section of the Trenche dam. The tailrace in the
background, drained almost dry while the headwater level was being raised, is

some 235 feet below the crest of the dam.
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Fig. 4. The sluiceway design was developed with the help of model studies in

the hydraulics laboratory at Ecole Polytechnique, Montreal. Shown here

during testing are Prof. R. Boucher and .J. A. Thomas, hydraulic engineer,
Shawinigan Engineering Co., Ltd.

the river. As a result of these

storages the prime power capacity

of the St. Maurice has been more

than trebled. The lower section of

the St. Maurice with develop-

ments at La Gabelle, Shawinigan
Falls, and Grand'Mere, utilizing

285 feet of head on 16 miles of

river, has an installed capacitv of

862,900 horsepower, of which 489,-

Fig. o. View from the east hank showing, in the foreground, the sluice sec-

tion, centre, the main dam and, background, the regulating gates and intake

section. The length from shore to shore is 1,500 ft.

900 horsepower is concentrated a*

Shawinigan Falls.

With the lower St. Maurice ap-

proxmately 75 per cent developer

by 1928, and with the demand fox

power showing a steady rate o:'

increase, it was quite apparent

rliat the potential power on th'.

lower reaches of the river woulc
suon be completely developed, anc

that serious consideration shoul'

be given to the potential power re-

:^ources of the upper reaches oi
;

the river.

Early in 1928 application was
made to the Quebec Government
for the jjower rights on the upper
.-^t. ^laurice above La Tuque. In

1928, the Shawinigan Company
:^ecured a lease to develop the

potential power on that section of

the river, from the division line

between the townships of VaUieres

and Dumoulin at river mileage

110, to the junction of the Man-
ouan and the St. ^Maurice at river

mileage 188, constituting- a section

78 miles in length.

A comprehensive investigation

of the power possibilities of the

Upper St. Maurice was carried

out from July, 1928, to December,
1929. During this period surveys

were made for possible hydro-

electric developments at 19 loca-

tions, and data wa5 obtained rela-

tive to railways, timber limits

and depots, Indian reservations,

and fish and game clubs, which

would eventually come within the

flooded areas.

On completion of these develop-

ments, 622 feet out of a gross head

of 630 feet on this 78-mile section

of the Upper St. Maurice will b?

utilized. In addition to these pro-

jects La Tuque has been develop-

ed as a part of the Upper S:

Maurice system, with a probable

ultimate capacity of 267,000 horse-

power, thus bringing the proposed

ultimate installation on the upper

half of the river to about 1.500.000

horsepower.

The first development to be con-

structed on the Upper St. Maur-
ice 11930-19311 was at Rapide

Blanc, about 35 miles above La
Tuque. The next development was

built at La Tuque, where 178,000

horsepower was brought into ser-

vice in 1940. This project, owned
by the St. Maurice Power Cor-

poration, is controlled jointly by

Shawinigan and The Brown Cor-

poration and operated by the

Shawinigan Company. The plant
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has been designed for an ultimate

in.-tallation of 267,000 horsepower.

In 1943 a fifth 44,500-horsepower

unit was added, bringing the in-

4alled capacity to 222,500 horse-

power.

With regard to the remaining

tuur undeveloped sites on the

upper St. Maurice aggregating

520,000 horsepower, Rapide Sans

Xom with an ultimate installation

[)( 252,000 horsepower is presently

under investigation, while the

other three—Rapide AUard, Rapide
lu Lievre and Rapide des Coeurs,

require but little further study for

the preparation of general plans.

Construction

Work was commenced on the

Tienche project in April, 1948, by
li'iilding a 26-foot wide gi'avel

iiiLihway eight miles in length,

iDimecting with the 10-mile con-

-r ruction highway built to serve

the Rapide Blanc plant further up-
stream, making an access road
-ome thirteen miles long from the
Rapide Blanc siding on the C.N.R.
to the site of the new development.
Concurrently work was started on
enlarging the railhead facilities for

unloading freight, and on building

a townsite for 2,500 workmen and
their families, including bunk-
houses and dining rooms for ac-

commodating 2,000 workers, on
the west bank of the river. Re-
creational facilities, schools, a

church, theatre, hospital, bank,
dancehall, laundry, as well as ser-

vice establishments such as stores,

barber shops and cobbler, were
provided in the townsite.

Excavation of the rock bypass
channel in midstream was begun
in Januarys, 1949, as well as on
the cofferdams necessary to divert

the flow of the entire river through
the diversion channel.

Construction of the project
reached the final stage last No-
vember 12th, when water was first

admitted to No. 5 unit, setting it

in motion for its test run. One
week later, power was being fed

out over the line.

Thereby was culminated a year
and ten months of intense con-

struction activity. Placing of con-

crete reached a peak last summer
during the building of the main
dam and sluiceways. Later, in the

fall, the openings left in the dam
to permit passage of the river Qow
were concreted up, sealing the dam
and causing the water to rise

against it, providing a head for the

production of power.

This latter operation, known as

the "closure" of the dam, was
really two operations, and was
accomplished in three stages. The
main flow of the river had been
passing through one large 50-ft.

wide channel (permitting easy pas-

sage for logs and providing for

flood conditions) and two 21-ft.

wide lesser channels. These widths
were chosen because stop logs and
gates in these sizes were already

designed (from previous projects)

and could be used to make the

closure. This enabled placing of

orders for materials without the

delay which new designs would
have engendered. However, these

gates could not sustain the high

lift of water against them should
one closure only be made. Thus,
a further two 21-ft. openings were
left higher up in the dam to pass

the water and thus limit the depth

until such time as the filling of

the openings below with concrete

had been effected.

The three stages of closure

were as follows: First the large

50-ft. channel was closed off up-
stream and downstream with stop

logs, the area unwatered and
the whole filled with concrete. Th'-

water, of course, continued to flow

through the two adjacent 21-ft.

openings. In the second stage,

gates were lowered to close these

off, and water rose to the level of

the upper set of openings as the

pouring of concrete proceeded be-

low. This operation completed,

the gates were retrieved from be-

low and used a second time to

close oft' the upper 21-ft. openings.

This third stage brought the watei'

to the level of the sluiceway crests

and provided a head for starting

up the first machine.

Rock handling and concrete

transportation equipment for the

Fig. 6. Sluiceway and flood channel undoi- coii.-.triu ti:>ii. The maximum dis-

charge will be 170,000 cubic feet a second, including the projected five tur-
bines, four regulating gates and the four sluice gates, each of which is 50 feet

by .31 ft. 6 in. The sluice section is 260 feet long, and the flood channel extends
1.50 feet downstream from the sluice.

THE ENGINEERING JOURNAL April, 1951 283



Fig. 7. Upstream
face of the dam
showing by-pass
openings. Water
ispassingthrough
50 - ft. channel
(lower left) and
two 21-ft. chan-
nels, closure
gates for which
are seen mounted
above the open-
ings. Above the
50-ft. opening can
be seen the two
additional 21-ft.

channels for lim-
iting the head on
the lower gates.

job was all motorized. Placing of

the concrete was effected by means
of electrically operated stiffleg and
guy derricks. Each of two concrete
mixing plants consisted of two 2-

yard Smith mixers with full batch-

ing equipment, using bulk cement.
Coarse aggregate was mainly ob-

tained by crushing rock obtained
from the excavation, while fine

aggregate was hauled from a gravel

pit some three miles upstream.

The total rock excavated for the

job amounted to half a million

cubic yards. The total of concrete

placed in all .component parts of

the structure was 550,000 yards.

Peak progress on placing of con-

crete reached a rate of 75,000

yards per month. During the life

of the job some 3,000 railway

carloads of cement, 1,000 carloads

of lumber, 700 carloads of equip-

ment and 250 carloads of steel

were hauled by truck over the 13

miles of access highway from rail-

head to site. Emploj-ment rose to

a total of some 700 lat€ in 1948,

and peaked during the fall of 1949

at some 2,000, 300 of which was
carpenter labour.

Power House and Equipment

The power house superstructure,

383 feet long by 58 ft. wide, is

built of structural steel and brick

walls, with reinforced concrete

roof slab. The interior is sand-

lime brick, and the generator room
floor is paved with red quarry tile.

The power transformers are bank-
ed in rear of the generators on the

upstream side. Air-blast circuit

breakers are located on an upper

floor. The generator room crane is

of 215-ton lifting capacity, with

sjian of 53 feet.

The turbines are Francis type,

built by Dominion Engineering

Works, rated at 65.000 hp., turn-

ing at 128.6 r.p.m. They are fitted

with plate steel scroll cases. Gen-

erators are rated at 53.000 k.v.a.

each, 90 per cent power factor,

284

Fig. 8. Interior of the power house
showing, in various stages of con-
struction, four of the five units. The
turbines are rated at 65,000 horse-

power, turning at 128.6 r.p.m.. and
the generators are 53.000 kva.. 90 per

cent P.F., 13,800 volts, 2,200 amps,
3-phase, 60-cycle, 97 per cent efficiency

at full load. The transformers, located

in bays on the upstream side of the

power house, are 53,000 kva., 230.000

h.v. star, 127 amps., 13,800 l.v. delta,

2,200 amps.
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3,800 volts, 2,200 amps, 3-phase,

0-cycle, 97 per cent efficiency at

ill load, built by. Canadian Gen-

ral Electric Company. The main
ji'ansformers are 53,000 k.v.a.,

,30,000 h.v. star, 127 amps, 13,-

!00 l.v. delta, 2,200 amps, built by
i'anadian Westinghouse. The air-

ilast circuit breakers are 220 k.v.

Jrown Boveri type and 13.8 k.v.

W'stinghouse type CA.
Six pairs of intake gates 18 ft.

\ide by 26 ft. high were supplied

)y the Dominion Bridge Co. Ltd.,

vhich company also supplied the

our main sluice gates, 50 ft. wide

)y 31% ft. high, as well as the

bur smaller regulating gates. All

hese gates are of the fixed roller

,ype with electrically operated

loists and are electrically heated

"or winter operation where neces-

sary.

Power from the generators at

13,800 volts is fed to giant power
transformers, mounted on a deck
along the upstream face of the

power house, which step it up to

230,000 h.v. star, 127 amps, 13,-

individual generators and trans-

formers operate as units paralleled

only on the high voltage bus, in

this respect following the general

pattern of the nearby plant at

Rapide Blanc. In the operating of

the station, emphasis will be placed

on automatic features of control,

so as to minimize the amount of

direct control by an operating

staff.

The switching station is located

between the power house and the

intake section. The power will

travel directly over a transmission

line to the terminal station at

Trois-Rivieres. Protection of this

line will be effected simply through
the high voltage breakers at

Trenche and at the terminal sta-

tion.

The transmission line is a con-

siderable undertaking in itself. It

is 110 miles long, with conductors

of aluminum reinforced with steel,

carried on galvanized steel towers,

and will cost about $4% millions.

It will follow the route of the

present line between Rapide Blanc
to Trois-Rivieres.

When fully developed the St.

Maurice River will have ^n ulti-

mate installation of about 2,400,-

000 horsepower, of which more
than 1,600,000 horsepower is de-

veloped or under construction.

Water from Gouin storage dam
will generate power by flowing

through ten hydro-electric plants

operating under a total head of

1,021 feet, of which 511 feet have
been utilized and 160 feet is pres-
ently under construction. V

Fig. 9. The rotor for one of the machines in the Trenche power house being lowered into place with the
215-ton power house crane.
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Field-Welded Digesters

for the

Columbia Cellulose Company

A paper to be presented before the Sixty-fifth Annual

General and Professional Meeting of The Engineering

Institute of Canada^ at Montreal, May 11, 1951.

by

p. E. Savage, M.E.I.C.

Erection Engineer,

Dominion Bridge Company Limited, Lachine, Que.

For over 30 years the Dominion
Bridge Companj^ has been produc-

ing digesters for the pulp and
paper industry, both in Canada
and abroad. During the past 15

years a large number of shop weld-

ed sulphate digesters have been

built. These conform to paragrapli

U 68 of the A.S.M.E. Code for

Unfired Pressure Vessels,—that is,

all welds are examined by X-ray
and the final assembly is stress re-

lieved. The largest units of this

type produced by the Company to

date run about 11 ft. 6 in. I.D. by
48 ft. face to face of nozzles, and
weigh about 60 tons. Such a vessel

is easily handled in the Lachine

plant stress relieving furnace, is

within most railway shipping clear-

ances, and in most cases has not

proven too difficult to place in the

field as a unit.

Sulphite digesters, on the other

hand, usually run considerably

larger than this, 16 ft. dia. by 48 ft.

face to face of nozzles being a

rather small unit. Such a unit

would not enter any stress relieving

furnace now installed in Canada at

least, and the large diameter would
preclude rail shipment. Further-

more as.suming it could be shipped,

for example by a water route,

handling and placing costs as a

unit in the field would in most
cases be prohibitive. Consequently

it has been the Company's general

practice in the past to ship sulphite

digesters in sections, and to as-

semble, rivet and caulk them in the

field.

History of the Contract

Early in 1947, the Company was
asked to bid on the supply of sul-

phite digesters for a proposed new
pulp mill near Prince Rupert, B.C.
They were to be used in the pro-

duction of high grade sulphite pulp

by the Columbia Cellulose Com-
pany, a subsidiary of the Celanese

Corporation of America. Each unit

was to be about 18 ft. dia. by 56 ft.

face to face of nozzles. Approx-
imate comparative prices were re-

quested on the conventional mild
steel shell, to be tile lined for pro-

tection from the cooking acids, and
alternatively on a stainless clad

plate which could be used without
additional lining.

Following the Company's stand-

ard practice, the mild steel alter-

native was estimated as field rivet-

ted. The nature of the clad plate,

of course, required that it be de-

signed for field welding. After some
months of negotiations and discus-

sion, the purchaser finally settled

on 5 digesters of conventional

rivetted construction, 19 ft. 4 in.

dia. by 60 ft. 9 in. face to face of

nozzles. Design and construction

was to be in accordance with Brit-

ish Columbia regulations. Working
pressure at the top nozzle was spe-

cified as 125 p.s.i. The design was
made ba.sed on using A.S.T.^M. A
212 Grade B flange quality plate.(')

Using a safety factor of 5, heads,

shell and cones worked out to 1%
in. thick, with longitudinal butt

straps 1 in. thick and circumferen-

tial butt straps 15/16 in. thick.

Each digester was supported on 8

columns of rolled H sections. The
total estimated weight of each unit

was over 150 tons.

Shortly after quoting on this pro-

position, an alternative price based

on all welded digesters 19 ft. dia.

by 59 ft. face to face of nozzles was
requested. The working pressure at

the top nozzle was raised to 135

p.s.i. The design and construction

was to be in accordance with Brit-

ish Columbia regulations for un-

fired pressure vessels, Class I. (This

is basically similar to the A.S.jNI.E.

paragraph U 68 in that it calls for

(') Carbon max. .. 0.33%
Manganese max. 0.90%
Phosphorus max. 0.04%
Sulphur max. . 0.05%
SiUcon 0.15% to 030%
Tensile strength 70,000— 82,000 p.s J.

The paper describes the construction of five sulphite digesters 19 ft. diameter by 65 ft. higb.

They are an innovation to the pulp and paper industry in Canada at least, in that they were largely

welded, radiographed and stress relieved in the field. The successful completion of the project opens

new fields to industry, as it proves the practicability of producing high quality welded pressure

vessels of large size without restrictions of shipping and handling.

An account is given of the background of digester construction by the author^s Company, followed

by a brief history of the contract and an outline of the prelinunary planning of the work. The actual

building of the units in sequence from shop fabrication to hydrostatic test is described.
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velding operators to be government

lualified, all seams radiographed,

md the final assembly stress re-

ieved.) Using a safety factor of

IV2, and the same material as for

;he rivetted design, plate thick-

aesses worked out to practically

LV4 in. throughout. The estimated

iveight of each unit was under 100

ons, less than 2/3 the weight of

the rivetted design. This proposal

was finally accepted by the pur-

haser.

Preliminary Planning

Some consideration was given to

the building of a stress relieving

furnace at the Vancouver plant,

arge enough to accommodate a

complete digester. The units could

then have been completely shop

fabricated, shipped by water route

and erected in one piece. It was
decided, however, that it would be

more economical to ship in sec-

tions, and to weld, radiograph and

stress relieve in the field.

The original construction
schedule called for the digester

building and the adjoining build-

ings on either side to be erected be-

fore digester assembly was begun.

It was, therefore, planned to set

up a temporary shop in one of the

buildings adjacent to the digester

building. The equipment was to

consist of handling facilities, weld-

ing machines, welding positioners,

X-ray equipment and a small

stress relieving furnace. It was
proposed to weld all longitudinal

seams in this shop-, positioning the

sections so that all welding would

be done in the downhand position.

These sub-assemblies would then

be X-rayed, stress relieved, erected

in their final position, and the cir-

cumferential joints welded and
radiographed in place. It was not

planned to stress relieve the cir-

cumferential joints. The stress in

these seams is only half of that in

the longitudinals, and the B.C.

code does not require them to be

stress relieved if, in the opinion of

the Chief Inspector, "he is satis-

fied that, due to size, the digester

could not be stress relieved as a

unit." (Section 292.)

After giving careful consideration

to the magnitude and importance

of the work, the Chief Inspector

requested an investigation of the

possibility of stress relieving the

complete units. It was known that

large oil refinery vessels had been

stress relieved in the field in both

Canada and the United States.

After looking into the matter care-

fully, it was decided that it was
quite practical to carry out such an

operation in this case. In general,

the method adopted was to insulate

the digesters on the outside and to

circulate hot gases through them
until they attained stress relieving

temperatures.

This decision caused a reconsi-

Fig. 1.

deration of the whole plan of field

operations. It now appeared logi-

cal to assemble the digesters com-

pletely, and to weld, radiograph

and stress relieve them all in their

final location. It was felt that the

additional expense and difficulty of

making the welds in position would

be more than off-^et by the saving of

the cost of the temporary shop, and

the provision of special handling

equipment to erect digester sec-

tions only. Steps were therefore

taken to schedule the digesters and
the building steel so that every-

thing could be erected at the same
tune, using the same erection crews

and derricks.

The general outline of the diges-

ters was finally established as

shown in Fig. 1. Note that the pro-

files of the top and bottom curved

sections are the same. As a result,

only one set of dies was required

for the forming. The supporting

rolled H columns are so turned

that their weak axes are tangential

to the cone. Consequently they de-

flect outward and inward at their

tups relatively easily as the diges-

ters expand and contract under
temperature changes. This feature

helps to minimize local bending
.^tresses in the bottom cone, which
is particularly advantageous dur-

ing stress relief. This point will be

discussed in detail in the descrip-

tion of that operation.

The connections of the legs to

the shell gusset plates, and the leg

bracing are all field rivetted. Since
there were rivetters on the building

project, this did not involve the

organizing of additional field crews.

Later on, two sulphite digesters

were field welded for the Canadian
International Paper Company at

Gatineau, Que. There were no
rivetting crews on this job, so the
leg details were designed with a
few bolt holes for assembly pur-
poses, and the main strength of the
connections was developed by field

welding. Both types proved satis-

factory. Incidentally, the 2 CLP.
digesters were built to A.S.M.E.
paragrai)h U 69, which required all

welding to be done by qualified

welders, welding spot checked only,

and no stress relief.

Assembly clips were provided on
all seams as shown in Fig. 2. These
were located at approximately 3 ft.

centres along all joints, arid were
designed to allow the digesters to

be completely erected without do-
ing any welding.

Choice of Electrodes and Joints

Selection of the most suitable

type of welding electrode and the
design of grooves for best field

welding conditions were carefully

studied. Due to the high strength

of the main material, a high
strength electrode was required.

Various rods conforming to A.W.S.
Classifications E 7010 and E 7011
were tried out. Satisfactory physi-

cal results were obtained with these

THE ENGINEERING JOURNAL April, 1951 287



DETAIL

Fig. 2.

rods (an E 7010 electrode was
actually qualified for the job) and
competent welders could readily be

taught to handle them. It was
necessary, however, to preheat the

plate to at least 200 deg. F. to pre-

vent cracking of the welds. Such
preheating in the field would prove
costly, not only due to the labour

and fuel involved, but also to less

flexibility in the distribution of

ivelders about the digesters. A low-

er production rate would also be

expected due to hotter working
conditions.

^-ih

so* 4,

During the early discussions in

the fall of 1948, the Industrial

Engineering Department was in

favour of using an electrode con-

forming to A.W.S. Classification

E 7016. However, this rod was
comparatively new, and it was not

possible to obtain enough support

from welding experts in either

Canada or the United States to

warrant tiying it out on such a

large project. By the fall of 1949,

however, it had been sufficiently

proven that several authorities

favoured its use. A number of ex-

A—v*

is -«—

®

T -^ ® -©

•.'"^"'o"o"o

4

Fig. 3.

perimental welds were made, and
it was found to produce excellent

results without pre-heating.

though the technique of weldi
with this rod was new, it

found that with proper instructi

good welders could easily ada
themselves to its use.

After various tests, grooves
shown in Figs. 3a, 3b, 3c and
Were established as being moa
vvorkable. For comparison, Figs,

and 3f show typical details of rivet

ted horizontal and vertical but
joints. The double Vee butt joint'

shown in Fig. 3a was used on all

vertical joints on the straight .sec-

tions. It is a fairly standard detail

for such joints. After a few passes

have been put in from one side, thej

root or first pass is chipped out to

sound metal, and the joint com-<

pleted.

The single Vee butt joint shov

in Fig. 3b was used on top and bot

tom curved sections. This joint ia

covered by the A.S.M.E. Code, buj

is not normally acceptable unde
British Columbia regulatior

However, after consultation wit^

the Chief Inspector on its desig

it was decided that the single Ve
would be more satisfactory tha?

the double Vee in that it minimized

overhead welding. The only over-^

head work reqiured with the single

Vee was the placing of a smal
back run after chipping out the

root pass slightly.

The horizontal double Vee join^

shown in Fig. 3c was designed to

simplify chipping out of the rool!

pass. This accounts for the slight

eccentricity of the top half, and the

15 degree bevel on the outside of

the lower half. The welding ws

started from the inside, and the

root pass chipped from the outside

so that the chipping tool was al-

ways running away from the cur-s

vature of the plate. The 15 degre

bevel gave greater clearance for the

chipping tool.

The horizontal single Vee joint

shown in Fig. 3d are in the sam«
category as the vertical single Vee^

Note that a goodly portion of these

butts can be considered as a do'mi-

hand groove—^that is, until the

weld deposit is flush with the uppei!

edge of the lower plate.

These grooves were all qualified

using an E 7016 electrode under

the supervision of the ProA'ince of

Quebec Department of Labour^
They all worked out satisfactorilj

in the field, but welding woulc

have been a bit easier if all th^

grooves had been prepared with
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light flat nose as indicated in Fig.

g. The E 7016 rods take an appre-
iably higher welding current .than

IP ordinary mild steel rods, and
lie knife edges tended to burn off

,00 readily, giving in effect a wider
ipen joint with a flat nose. On both
his contract, and that mentioned
arlier for CLP. at Gatineau,
nienever a joint fitted up too
Idsely in the field, it was opened
ip by chipping off the knife edge,
iving the condition shown in Fig.

Isotopes for Radiosraphy

When it was planned to sub-as-
rmble the digester sections in a
emporary shop, it was intended to
adiograph the longitudinal seams,
ising a 250.000 volt X-ray machine
rom the Vancouver shop. Radium

HANDLE 3x
SUPPORTING EYEEOLTS-

CONTAINER FOR SMALL
Co60 SOURCE

LEAD F^a
STEEL T77A

ALUMINUM CZl]

B

CLOSED

Fig. 4. Containers for large Co60 sources.

OPEN

18

16
CO

0|2

CO

CO 6

i 4

APR I MAYS JUN3 JUL I

source approximately equivalent

to 1 gram of radium.
AVhile the sources were being

prepared in the atomic pile, the

Company developed containers to

protect the operators and workmen
from radiation. The container for

the small source is shown in Fig.

4a. This is simply a storage box, as

the source is small enough that it

can be removed from the container

and placed in position reasonably
often without exposing the operator

to excessive radiation. The larger

y^^SCHEDULED RATE

2 4 6 8 10 12 14 16

TIME IN WEEKS

Fig. 5. Welding progress.

as a source of gamma rays was
considered for doing the circumfer-
ential seams. After the decision
ivas made to do all the welding in

ilace, the use of the X-ray machine
'or all radiographing was studied.
It was found to be workable, but
he handling of the equipment ap-
peared to be an awkward and ex-
pensive procedure.

About this time it was learned
;hat Chalk River could produce a
•adioactive isotope of cobalt known
IS Cobalt 60, which could be used
IS a source of gamma rays suitable
'or this type of work. After sev-
iral discussions with the Industrial
R:adiology Department of the Na-
;ional Research Council, it was
iecided that it would be suitable
or all field radiography of the
ligesters. Consequently, Chalk
iliver was requested to prepare two
lources approximately equivalent

2 grams of radium, and one
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SUPPORTING LINES

Co 60 CONTAINER

sources, however, were much too

powerful for this type of handling.

The general features of their con-

tainers are shown in Fig. 4b. This
arrangement has two important
advantages. The first is that the

source can be set in position while

completely enclosed in its protec-

tive lead shield. When everything

is set up ready for the exposure, all

personnel can move to a safe dis-

tance, and the container be opened
from a* remote point. The second
advantage is that all radiation ex-

cept that in useful directions is

thoroughly shielded.

The sources were shipped from
Chalk River to the National Re-
search Council at Ottawa during
the fall of 1949. Late in October
of that year, a member of the

Lachine shop inspection staff, ex-

perienced in X-ray and gamma ray
work, spent about two weeks in Ot-

Fig. 8a.

Fig. 8b.

tawa working with N.R.C. experts

on accurate measurement of the

sources, selection of suitable films,

and general development of tech-

niques. These sources were by far

the largest that Chalk River
produced up to that date, so it

the first opportunity to trj" out th'^

isotope on what might be consider-

ed a full scale operation. CActual

strengths of the sources as checked

at Ottawa were 1750, 1725, and 861

milligrams radium equivalent.)

Shop Fabrication

All digester components were

fabricated in the Company's La-

chine shops during the latter part

of 1949. Straight shell plates were

machine burned on the edges and

rolled cold to shape. Dome section!:

were formed hot, using a full size

die in a 2500 ton hydraulic press.

They were then machined burned

to dimension in a specially de-

signed jig. Another jig was used to

locate the assembly clips and leg

gussets. Top and bottom cone sec-

tions were completely shop fabric-

ated and X-rayed. All nozzles were

welded in place, the welds being

checked by the Magnaflux method.
The top and bottom cone sections

and the bottom dome sections were

all stress relieved in the Lachine

furnace. Everything except the

straight shell sections was shop

assembled and match marked.
minor adjustments being made to

insure the best possible fit in the

field.

Field Assembly and Welding

The digesters were assembled in

the field along with the building

steel, all the work being handled by

the same equipment and erection

crews. This assembly was complet-

ed early in 1950. "Weather condi-

tions were not suitable for weld-

ing operations, and since the gen-

eral schedule did not warrant any

undue rush, nothing further was

done until :March 20th. By that

time, the building was fairly well

closed in, and weather records in-

dicated that the temperature was

not hkely to fall below 40 degrees.

About a month before, one of the

Lachine field welding supervisors,

who had done much of the actual

welding on the experimental work

on groove design and electrode

selection, went to Vancouver. He
acted in an advisory capacity to

give the benefit of the experience

gained in this experimental work to

the Vancotiver Erection Depart-

ment, which was responsible for all

the actual field work on the project.

Six training booths were set up
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Fig. 9. Gamma ray progress.

1 the Company's Vancouver shop,

nd a group of 23 welders were
'elected for training and qualifying

nder the B.C. Code. Vancouver
ad already selected the foreman
rho was to be in charge of the

:ork, and he and the Lachine
upervisor co-operated closely
hroughout the training period. All

t^elders were given 2 to 3 days
raining with the electrodes and
;rooves to be used on the job. All

)ractice plates were X-rayed, and
he films gone over very carefully

n\X\ the men, to show them where
hey were producing good work and
inhere they were having trouble.

Each man then made his qualifi-

ation plates, and a new group was
>rought in for training. In all, 23
aen were put through the school,

ind all 23 qualified. It was felt that

he careful planning and the use of

he X-ray in training were the

;reatest factors in the unusual suc-

ess in qualifying 100 per cent of

he men tested. However, it was
ound during the actual work that

here was a wide variation in the

[uality of the work that the men
fere able to turn out consistently.

rewards the end of the job it be-

ame necessary to weed out a few
if the men who became too unreli-

tble for economical production.

On March 20th, the welding fore-

Qan and some 10 welders arrived

in the job and started final fitting

ip of the joints for welding. This
vork involved checking the open-
ng of the joints and correcting

vhere necessary, the fairing up of

he plates between the erection

slips, the placing of backing strips.

and the fitting of suitable strong-

backs to help minimize welding

distortion. Within 3 days produc-

tion welding was begun with 2 men
working on the single Vee butts of

the bottom cone. The remainder of

the men continued on fitting up, a

couple of operators at a time being

started on production work under
close supervision, until the full

production force which averaged
about 15 men was built up.

In the meantime, the radiograph
technician from Lachine had gone
to Prince Rupert, and had the

darkroom and equipment all set up
ready to start control checking.

Check radiographs were taken from
the very start of production weld-
ing, using the small Co 60 source

to take overnight spot checks,

sometimes with grooves only par-

tially filled. An average of 2i/2

pounds of electrode per man hour
was deposited over the whole job.

the records showing 6582 produc-

tion man hours of welding to de-

posit 16,582 pounds of electrode. A
weekly progress graph of actual

production compared with the

scheduled average rate was kept as

shown in Fig. 5.

Just over 4 per cent of the weld
footage had to be chipped and re-

paired. This was slightly more than
had been expected, in view of the

precautions taken. Welding rods

were carefully stored in a dry

place, and were placed in an elec-

trically heated box for some time

before use. All grooves were
thoroughly wire-brushed with pow-
er driven tools just before welding

to remove scale and rust, and each
morning all grooves were dried out

with heating torches. Also, the

aforementioned radiograph spot
checks were used as often as prac-
ticable. In spite of all this, defects

persisted in cropping up. They

VENT —

RETURN DUCT

FURNACE

REMFORONG RINGS

DISTRIBUTING CONE

Fig. 10.
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Fig. 11.

seldom occurred in isolated spots.

When they were found, it fre-

quently meant chipping out a large

percentage of a seam. Practically

all defects were slag inclusions;

lack of fusion, porosity and cracks

being almost negligible.

Since there was not sufficient

electric power available to drive

motor generator welding sets, all

welding was done by gasoline

driven units of 300 and 400 ampere
capacity. These proved completely

satisfactory, but of course, were

considerably more expensive to

operate than electric motor driven

sets, due to gasoline and oil costs,

and greater starting up and servic-

ing labour requirements. Capital

and maintenance costs are also ap-

preciably higher than for electric

driven machines.

Radiosraphy

Due to the large number of films

to be processed (an estimated 3,000

films 4y2 in. x 17 in.), and the im-

portance of observing results
quickly for welding quality con-

trol, it was felt that a well equip-

ped darkroom was a necessity. A
large room was available in the

Company's field office, so no crowd-

ing was necessary. Modern equip-

ment of ample capacity was pur-

chased and laid out as shown in

Fig. 6.

Standard flexible cardboard film

holders were used. It was at first

thought that they could be secured

to the digesters by means of heavy
cord and industrial adhesive tape

as is commonly done in shop work.

It was found, however, that the

tape was practically useless on the

cold damp steel in the field. The
technicians on the job developed a

canvas strip with pockets for the

vertical seams, and a system of

wooden clips with light cable fast-

enings for the circumferential

seams. Fig. 7 shows both arrange-

ments clearly.
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Lead screens were placed in the

film holders both in front of and
behind the film. Their function is to

filter out scattered radiation and
long wave radiation, which does

not materially assist in the produc-
tion of an image, thereby improv-
ing the quality of the radiogi^aphs.

Thicknesses of 0.015 in. in front of

the film, and 0.020 in. behind the

film gave satisfactory results.

Standard radiograph procedure in

this type of work requires that a

defect 2 per cent of the thickness

of tl^e plate be visible. In order to

prove that defects of this magni-
tude are being shown up, penetra-

meters are placed on the plate be-

side the joint and radiographed
with the weld. These are steel

plates, 1/2 in. x 1^4 in., their thick-

ness being 2 per cent of the thick-

ness of the plate being radiograph-

ed. Three holes, 2, 3 and 4 times

the penetrameter thickness (but

not less than 1/16 in. dia.) are

drilled through each penetrameter.

All edges are square and free of

burrs. It is specified that the out-

line of the penetrameter and the

3 holes be visible on the exposed

film.

In order to make conditions most
difficult, it is required that the

penetrameter be placed on the

side of the plate next to the radia-

tion. This makes it more difficult

to get a sharp outline of the pene-

trameter on the film, as there is a

certain scattering of the rays as

they pass through the plate, which
causes a fuzziness around the edges

of the image on the film. Figure 8a

shows the setup used with the large

Co 60 sources. Figure 8b is a

photograph of the same assembly

taken from below the source. It

will be seen from Fig. 8a that, in

the case of a circumferential seam
exposure, 3 penetrameters at 120

deg. would prove that all films on

that seam were exposed under

identical conditions. Actually, 4 at

90 deg. were used on these seams.

The same principle was used

throughout—that is, at least suffi-

cient penetrameters were applied

to insure that all films in any one

setup were being exposed under

the same conditions.

The usual system for identifying

radiographs is to apply small lead

numerals and/or letters to the

plate with adhesive tape, record-

ing them on the film in the same
manner as the penetrameters. This

is quite satisfactory for normal X-
ray work, but it was thought that,

with the large number of films to

be exposed at once, the time and
labour to place the lead number?
and letters would be excessive.

Consequently, a system was de-

veloped using a perforated serial

number on each film. Using a code

system, the serial number gives the

digester number, the seam, and the|

exact position on the seam of eachj

film exposed. The films for anj

given setup were all perforated and

loaded into the cardboard exposur^

holders in the darkroom before-j

hand, the holders being marke
correspondingly with crayon. The
system proved readily workable,

and was an effective timesaver in

the setting up of an exposure.

Protection

In order to protect the technicians

and workmen from excessive radia-

tion, three methods were used. The
first was the generous use of warn-
ing signs and barriers to keep all

unauthorized persons at a safe dis-

tance. The second was the use of

dental X-ray films supplied by the

Health Radiation Branch of the

National Research Council. These
films were worn by the technicians

and a few of the men working
nearest the sources. Each week
these were air mailed to Chalk
River where they were developed

and their density checked. Natur-
ally, the density of the film is a

measure of the radiation to which

it, and therefore its wearer, has

been exposed.

The third method was the use of

pocket ionization chambers. This

device is about the size of a foun-

tain pen, and is basically a conden-

ser. It is fully charged in a special

charging unit at the start, of each

day's work. Exposure to radiation

reduces the charge on the conden-

ser, so that a measure of the charge

at any time is a measure of the

radiation to which it and the wear-

er have been exposed. There are

different types of these instrument?
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in the market. Those used on this

ob could be read directly at any
ime, the charge scale being cali-

)iated directly in milliroentgens.

riie National Research Council's

tandard of a maximum exposure

if 50 milliroentgens per day was
ised. There was no difficulty in

arrying out the work and staying

vithin this limit, although to do
required careful planning by the

echnicians. As far as is known,
here were no psychological pro-

)lenis amongst the men caused by
he use of the isotope.

The exposure time for a circum-

erential joint on the full diameter

)f the digester was some 35 hours.

\.s a result, much of the radio-

graphy had tio be done at odd times

n order to prevent over-exposing

:he workmen to radiation. Many of

he long exposures were made over

week ends and holidays, so that the

adiography staff had to work all

orts of odd hours. Fortunately,

lie film used had considerable lati-

:ude, so that an appreciable over-

run of the optimum exposure time
ivas permissible witliout adversely

affecting the results.

It is of interest to note that the

half life of Cobalt 60 is some 5.7

years, so that by the time the work
was well started, sufficient decay
had taken place that an allowance

for it had to be made in exposure

time calculations. Information and

graphs developed by the National

Research Council proved most use-

ful in the calculations of exposure

times.

Fig. 9 shows the record of actual

radiograph progress compared with

the scheduled average rate. Pro-

gress lagged behind the schedule

throughout, but never enough to

cause any great concern. In any
case, it could not be speeded up
without taking the chance of ex-

posing men to excessive radiation.

Stress Relief

The general arrangement of

equipment for stress relief was as

shown in Fig. 10. The heating unit,

shown diagramatically in Fig. II,

is essentially an oil fired furnace,

followed by a circulating fan. The
fan is of stainless steel capable of

handling 20,000 c.f.m. of cold air

when driven by a 40 hp. motor. It

is good for a maximum temperature

of 1400 deg. F. The furnace is fired

by a proportioning oil burner, and
has a capacity of 3,000,000 B.t.u.

per hour. Once the oil-air ratio for

any one fuel rate is established on

the burner, a single lever controls

both the oil and air supply over the

range of the burner.

The fan is driven through a Vee

belt drive, and the fuel pump and

primary air blower are driven by
other Vee belts off the fan shaft.

An indicating ammeter is provided

in the motor circuit to check on

possible fan or motor over-load-

ing. Steel duct sections for the hot

gas supply were 30 in. square, and
return ducts were 42 in. diameter.

Both were"lined with 3 in. of in-

sulating concrete. Expansion joints

giving ample clearance in both ver-

tical and horizontal directions were

provided at the top and bottom of

the digesters and at the return inlet

to the fan. A 12 in. vent pipe with

a control damper was provided at

the top of the return duct system.

This bled off gas to compensate for

the air added at the furnace to sup-

port combustion.

Five chromel-alumel thermo-
couples were attached to the shell

at strategic points and connected

to a multiple point recording in-

strument. Supplementary thermo-
couples were placed at several ad-

ditional points over the vessels, and
check readings recorded at inter-

vals over the whole stress relief

period. A sixth thermocouple was
placed in the supply duct just at

the fan outlet, and connected to a

single point recorder. This instru-

ment was also equipped as a con-

troller, to operate a motor regulat-

/V=0 HOORS

D=232 HOURS

CURVE I = FAN TEMPERATURE
CURVE 2= MAX. RECORDED SHELL TEMP.

CURVE 3-= MIN. RECORDED SHELL TEMP.

A FURNACE STARTED

A-B= HEATING PERIOD

B-C - STRESS RELIEVING PERIOD

C-E - COOLING PERIOD

D - RECORD OF FAN TEMPERATURE
DISCONTINUED

I400*F

2 12 14 16 18 20 22 24 26 28 30 32
TIME IN HOURS

Fig. 12.
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ing the oil-air flow to the burner

with relation to temperature. The
control motor had not been deliver-

ed when the rest of the equipment
was ready to run, so it was neces-

sary to operate manually. Due to

the large amount of steel to absorb

heat, and the large radiating sur-

faces, temperature changes of the

system were slow, and ffianual con-

trol proved quite adequate.

To ensure good distribution of

the hot gases against the sides of

the vessel, a steel distributing cone

as indicated in Fig. 10 was used. It

was offset from the digester centre-

line to compensate for the tendency

of the hot gases to channel up the

side of the unit opposite the inlet

duct. Blank steel covers were pro-

vided for all openings, those in the

large nozzles having a 1 in. pipe

nipple in their centre. The object of

these was to provide improved cir-

culation of gases through the

nozzles, and therefore more uniform

heating. In practice they were

found unnecessary, and actually

undesirable, as the blast of hot

gases from some of them set fire to

parts of the scaffolding during the

first operation. Consequently the

nipples were all capped off for the

treatment of the last 4 units. For-

tunately the possibility of fire had
been foreseen and two firemen

were on hand with ample equip-

nu'nt throughout all stress reliev-

ing.

The digesters were lagged with

two 2 in. layers of rockwool blank-

ets, the joints being staggered. Each
blanket was 4 ft. by 8 ft., encased

in 1 in. chicken wire for ease in

handling. This material was not

guaranteed for the temperatures to

be reached during stress relief, but

tests conducted in the Company's
furnace at Lachine indicated that

it would stand up for the duration

of the job. x\ctually, mechanical

damage sustained during the re-

peated handlings proved much
greater than that due to tempera-

ture. Enough material was pur-

chased to cover one and one half

digesters, which was just enough to

complete the job.

The approximate expansion on

the maximum diameter at stress re-

lieving temperature is about 11/2 in.

This meant that the legs had to be

deflected outwards % in. as a can-

tilever beam fixed at the base. To
cau.se this deflection on the weak
axis of the column section used, a

horizontal force of nearly 1000 lb.

is required. This would naturally

result in an equivalent force being

applied inward to the bottom of the
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digester through the gusset plates.

Since the yield point of steel at

stress relieving temperatures is

very low, it was felt that failure

might occur if this force were al-

lowed to act on the unsupported
plate. Consequently, temporary re-

inforcing rings as indicated in Fig.

10 were welded into the 8 bottom
sections of each digester. These
plates were welded in place in the

shop before the leg gussets were
applied to help keep distortion due

to that operation to a minimum.
After the lower joints were welded

up, these plates were made into

continuous rings by welding in

splice straps at the joints.

In addition to providing stiffen-

ing to the plate, it was felt desir-

able to reduce the horizontal

thrust somewhat. To accomplish

this, it was planned to jack the

bases of the columns outward
about one-half the calculated %
in. deflection, which would reduce

the thrust at the top by some 50

per cent. It was felt that the re-

maining force of about 500 lb. per

column would not be excessive. In

practice, it was found that the con-

traction due to the welding of the

8 vertical joints drew the tops of

the columns in almost exactly the

desired amount, so it was not neces-

sary to jack out the bases.

The large increase in the dia-

meter at the top of the columns re-

sults in an increase of about Y2 in.

in the chord length between the

columns. Consequently small bolts

were placed in the leg bracing con-

nections to allow them to slip the

amount of this increase. Also, the

bolts in the connections between
columns and gusset plates were not

really tightened, but just snugged

up, to minimize the fixing effect of

this large joint.

Figure 12, copied from the rec-

order and control charts for num-
ber 3 digester clearly show the

stress relief cycle. A complete ob-

servation sheet recording tempera-
tures, draft conditions at various

points, damper and biu'ner settings,

etc., was also kept for each digester.

Note that the soaking period for

stress relief is based on paragraph
W 462 of the A.P.I.—A.S.M.E.

Code, which allows temperatures

down to 900 deg. F. with corre-

sponding longer soaking times. '^"^

('') Temperature,
Dcfi.F.

1100

1050

1000
950
900

Holding Time
Hrs./inc thickness.

1

2

3
5

10

The first operation went pre+/.y

much according to plan and tirnf.

schedule, and although minor
changes and adjustments were tried

on subsequent units, no significant

improvement was accomplished. In

general there was nothing critical

in the whole operation in the way
of damper positions, drafts, etc.

The onlj^ thing that had to be

watched closely was the tempera-
ture at the fan, to avoid carrying

over its safe limit of 1400 deg. F.

Following stress relief, each

digester was cleaned down and the

bottom cone reinforcing plates re-

moved. They were then subjected

to hydrostatic test^—a hammer test

at one and one half times the de-

sign pressure, and straight pressure

test at twice the design pressure.

Orsanization

The co-operation between ever\--

one concerned was largely respon-

sible for the successful completion

of the whole project. This includes

the co-operation between all inter-

ested departments of the Dominion
Bridge Compam^ as well as that

between the Columbia Cellulo.~'

personnel and the Company. The
assistance given by the Industrial

Radiology Department of the Na-
tional Research Council was in-

valuable. Special mention must be

made of the progressive attitude

taken by the British Columbia
Boilers and INIachinery Inspection

Department. Their appreciation of

the special conditions and problems

to be met in pioneering of this type

proved most helpful.

In the early pi arming stages of

the contract, at least six depart-,

ments of the Company were at

work on various phases of the pro-

ject. It soon became obvious that

the contract could not be carried

out in the ordinary routine manner

due to the large number of depart-

ments involved and the geogra-

phical conditions. Consequently the

author was made co-ordinator, with

a view to preventing omissions or

duplication of work, to schedule

and co-ordinate shipments, and to

act in a consulting and advising

capacity to all departments con-

cerned as to the influence of field

conditions and requirements on

their work.

As the writer is mainly concerned

with field problems, this paper has

naturally leaned rather heavily

towards field engineering, organiza-

tion and construction.
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Standards for Citizenship

The Roy V. Wright Memorial Lecture

by

Arthur T. Vanderbilt

Chief Justice, Supreme Court of New Jersey, Newark, N.J.

Reprinted from the November 1950 iesue of "Mechanical Engineering".

I come here tonight in the name
of friendship. Roy V. Wright had a

great capacity for friendship,

active, helpful friendship with

many different kinds of men. One
reason for that was that he was a

man—one of the relatively few
men—who did his duty in every
field of life and not merely in one
narrow specialty.

In his own special work as an
editor, none stood higher. He rec-

ognized his duty to his profession

and gave it an extraordinary year
of activity as the president of this

Society, but he didn't stop with

that high honour; he continued to

serve it in various capacities, not
the least important of which was
as the promoter and the chairman
of the A.S.M.E. Engineers' Civic

Responsibility Committee. He was
equally active in his community,
in his church, in the Y.M.C.A., in

the work of the local hospital of

which he was president, and in a

dozen other ways. In addition to

all this he was active for many
years in politics, first, as a member
of the governing body of Essex
County, New Jersey, one of the

dozen largest counties in the na-
tion; then, as a member of the

Republican State Committee; and,
finally, as a member of the State

Senate.

For busy professional men,
pressed with heavy responsibilities,

many of which cannot be dele-

gated, the inevitable tasks of poli-

tical activity in a democratic so-

ciety with free competition in

politics as well as in enterprise

are bound not only to be time-

consuming, but to be thoroughly
irksome. Nobody but a thoroughly
good citizen such as Roy Wright
was would ever take the pains or

spend the time that is required in

politics the way he did for years.

Delivered at the inaugiiratiuii of the Roy V.

Wright Lectureship, under the auspices of the

Engineers' Civic Responsibility Committee, at the

Annual Meeting, November 27 to December 2,

1949, of The American Society of Mechanical

Engineers.

The Roy V. Wright Lecture was established as a

tribute to Dr. Wright's participation as a citizen in

the affairs of his community and in recognition of

the stimulus his speeches and leadership gave to

participation by all engineers in civic affairs.

Dr. bright was a past-president and Honorary
Member of A.S.M.E. and until his death the active

leader of the A.S.M.E. Engineers' Civic Responsi-

bility Committee. Editor.

But he did not stop here; he loved

to work with young engineers, and
so for many years he held the in-

structorship in civics and govern-

ment at the Newark College of

Engineering. The work culminat-

ed in the preparation, along with

Mrs. Wright, and the publication

of ''How to Be a Responsible
Citizen." After reading a score of

books in that field, I still think
theirs is by all odds the best.

It is peculiar pleasure for an
erstwhile lawyer now removed to

the seclusion of the bench to come
to address a body of engineers,

because I know, contrary to the
general opinion among the profes-
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sion, that the engineers have been
among the first to awake to a

growing sense of their responsibil-

ity as citizens. I consider the re-

p o r t published in 1944 by the

Society for the Promotion of Engi-

neering Education to be one of the

greatest educational documents in

American history. At a conference,

held at Buck Hill Falls two years

ago and sponsored by the Carnegie
Corporation, of leading educators

from the five professions of busi-

ness, divinity, engineering, law,

and medicine— a strange group
some of you will think —- it was
the engineers and the divines who
showed, at least in my opinion

formulated after a quarter of a
century of participation in poli-

tics, any real conception of what'
is expected of us today as citizens.

I don't know whether it would be
true of lawyers as a whole, but
the professors of law who attend-
ed the conference were as unwill-
ing to face not only the realities

but the ideals of political life

quite as much as the educators in

business and medicine. For this

neglect, can there be any doubt
tb.at business—and through busi-

ness the whole country—has been*
paying the penalty for the last

quarter to a half century? And
is it not equally obvious that the
default of the medical profession
to see and do its duty as citizens

is at least responsible for the
specter of socialized medicine
which is sending the shivers up
and down the medical spine?

We often speak of this as an
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age of science. Half a century ago
many good people were very much
troubled over the apparent con-

flict between science and religion.

All too many people have resolved

that conflict by forgetting religion.

Then we began to speak of the

times as the age of technology,

the age of mass production. The
emphasis was on the satisfaction

of material wants. As Emerson
put it a century ago:

Things are in the saddle

And ride mankind.

But such designations of our age
are grossly superficial. This is not
the age of science; this is not the

age of technology; this is not the

age of mass production; this is not
even the age of atomic energy or

the atomic bomb.

Like it or not, we must each of

us sooner or later face up to the

fact that this is an age of politics,

and in many parts of the world
the age of power politics. In every

continent except ours you will find

dictators struggling to suppress

democracy. Even here government
has taken over large areas of

activity undreamed of a quarter

of a century ago. You get four

very definite reminders of this a

year from the Collector of Inter-

nal Revenue and I know not how
many times from state and local

authorities. This is an age of

power politics, because people no
longer think of government as an
institution to 'live under, an in-

stitution that will protect them
from force and violence at home
or abroad and give them the

opportunity to live, to work, to

play, and to prosper. On, the con-

trary, many people now look on
government as an institution to

live on. The growth of government
employment in America is some-
thing that should claim your at-

tention. According to a study by
Fabricant, published by the Falk
Foundation, in 1900, there was one
person out of 28 on the public

payroll (I am not taking into con-

.-ideration the mi'Uions of people

who are being paid either to raise

or not to raise something) ; in

1920 there was one out of every

15 on the public payroll; in 1940
there was one out of every 11 ; and
in 1948 there was one out of every
8. Every engineer, I am sure, has
the statistical ability to plot the

curve and tell us the exact year in

which everybody will be on the

public payroll. The only question

that will remain to be solved in

that millennium is who will make
the money to meet the public pay-
roll that we shall all be on, for it

is notorious that governments do
not make money, they merely
spend iti, and the most we can
hope is that they spend it wisely.

This perennial reaching out of

government is almost as grave a

danger as the international threat

that faces us on almost every con-

tinent. But with all of these in-

volvements at home and abroad
we face what seems to me to be
an even more sinister phenomenon
in our own domestic life. I per-

sonally do not like to have statis-

tics thrown at me, and I shall not
indulge excessively, but three fig-

ures tell the story of what is hap-
pening to us by our own volition.

In 1940 only 59.5 per cent of our

eligible voters took the trouble to

go to' the polls to vote for the next

president. In 1944 the percentage

had dropped to 56.4 per cent. In

1948 it had again dropped to 51.2

per cent. If this curve continues,

it is plain that in 1952 we shall

elect our president, a ruler with
greater powers than any other in

the world, by a majority of a

minority of the eligible voters.

This default not even to take the

trouble to vote was dramatically

illustrated in the Congressional

elections. In 1938, thirty-eight

million people voted for members
of Congress, but in 1942, when we
were well in World War II, eleven

months after Pearl Harbor, the

number of citizens who voted for

members of the Congress that was
to wage the war and perhaps dic-

tate the peace dropped from 38

million to 28 million. Compare,
if you will, these shameful figures

with the recent election in Italy

where 93 per cent of the people

voted, or the still more recent

election in Austria w'here 95 per

cent of the people voted. I hope
it is not true that we need to be

deprived of our liberty as the citi-

zens of these other countries were
to make us recognize the practical

worth to us of the great privilege

of voting. Our failure to vote is,

just a symptom of the disease

which has many other unhappy
manifestations. A nationwide poll

made not so long ago revealed

that 67 per cent of the people an-

swering a questionnaire said they

would not like to have their sons

go into politics, and 50 per cent of

all the people said that a man

could not go into politics and re-

main honest. Think of that!

course, there are dishonest poli^
cians just as there are dishone

businessmen, but no one suggee
that we should not go into bua
ness because some businessmen ai_
faithless. After a quarter of a

century or more of political activ-

ity, I have the firm conviction

that the percentage of dishonest

politicians is no greater than the

percentage of dishonest business-

men, or dishonest labour leader?

dishonest anything else. How are

we to run a democratic represen-

tative system of government if

good people are too good for pub-
lic affairs?

I cannot deny that politics may
be a mean game. I have knowL
what it is to be subjected to pub-

lic attacks which everyone knevr

were absolutely untrue. It is ver
disagreeable; it makes a man of

integrity very angry. But as I see

it, we have the alternative of

either doing our share year to

j^ear, month to month, and week
to week in this disagreeable game
of politics or every quarter of a

century or less sending our sons

—

and it may well be next time our

daughters— into the frightful

ordeal of total war, not to men-
tion imposing on our children and

our grandchildren and their chil-

dren in turn a staggering national

debt which it seems almost impos-

sible ever to meet. For any sane

man or woman there can be no

question as to what the choice will

be.

And yet the fact is that most
men shrink from running for pub-

lic office. Very often their employ-
ers discourage them. Still more
often the women of the household

dread the inevitable rough and

tumble to which the head of the

house will be exposed. I know
something about this at firsthand,

for my chief political job over

many years was to persuade men
to run for oflSce. They never ran

any risk of being defeated. If they

ran on our ticket, they were sure

to be elected. They weren't called

upon to put up big campaign con-

tributions. All they had to do was
to run; but all too often the little

woman back home would say nc.

and that would be the end of the

participation in politics of an

otherwise desirable citizen.

Now that I am completely out

of pontics I am going to tell you
something that I have never re-
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laled before. I am going to tell

Du how I learned as a matter of

I

id experience to overcome the

Pliosition of the ladies. When we
anted a man to run, we would
a\e the right committee wait on

nil, not at his office, not at the

hib, but at his home with his wife

resent. When the good lady be-

ms to hesitate, you just ask her,

\A un't you pray over it?" No
iinian can ever turn you down on
uat. Then the next step is to ask,

\A'hy shouldn't we pray right

o\v?" If you can get them to pray
ight on the spot and make your
ppeal a very personal one, you
•ill find that there are very few

lomen who have the courage to

Inrn God down. It is a very good
vstem and I commend it to you
11

Another great difficulty, of

onrse, emanates from the dislike

jf many corporations to having
'heir employees and junior execu-

nts in politics. In fact, there are

great many corporations which
[ike to have their lawyers, their

'ngineers, and their accountants
n firms which have both Repub-
icans and Democrats so that they
vill always have a friend in the

uling camp. Either the total
ipposition of corporations to their

nen getting into politics or their

'fforts to play a bipartisan game
end to destroy sound government,
md sooner or later they will come
-0 realize it.

You may think the situation

;hat I am describing is something
)f recent growth. Not so at all.

fortune ran a survey some years
igo of the 67,000 graduates of the
welve leading preparatory schools
n the United States. Some of

;hese schools had histories running
3ack for a century or two. Out of

hat tremendous number of picked
men there was but one president,

one justice of the United States
Supreme Court, and 27 senators.

For all too long our best brains
have been going into business, into

science, and into the law, and neg-
lecting politics. When the article

I refer to appeared, it so aroused
the president of one of the New-
England colleges, who was speak-
ing at one of the very preparatory
schools involved, that he asserted
that one could not go into politics

and be a gentleman, as if that
were the end of it all. Now really,

I suppose if we are called upon to

choose between being a good citi-

zen and what he called being a

gentleman, all of us would prefer

to be good citizens. It is much
more essential to the welfare of

the country and to the continued
existence of our children and
grandchildren. Well, there you
have the problem—a world in tur-

moil, the men who should be our
public leaders uninterested in gov-
ernment and politics, and our citi-

zens when they do vote not always
\-oting intelligently.

When I moved out 25 years ago
to the little town in Essex County
where I now live, a town which
prides itself on its intelligence,

one of my friends, a Princeton
graduate and a Harvard Law
School man at that, called me up
and said, "We are having an elec-

tion for the school board next
week and I hope you are going to

vote." "Yes," I said, "I expect to."

"Everybody up here is voting for

Nos. 1, 3, and 5 on the ballot."

"Tell me," I said, "who are 1, 3,

and 5, and who are 2, 4, and 6,

and also No. 7, if there is a No.
7?" I could feel the temperature
dropping to the freezing point.

"Do you have to be as legalistic

at home," my neighbour said, "as

you are down at the office?" And
when I tell you that one of the
men running in the election in

which I was being asked to vote
blindly was Dr. Frank B. Jewett
of the Bell Telephone Labora-
tories, one of the greatest engi-

neers of our times, you will see

how important it was that I

should know whether he was 1, 3,

or 5, or 2, 4, or 6 before I voted,
and I insist that I was not being
legalistic merely because I want-
ed to know who the candidates
were.

Many years ago I went to a
political meeting in Montclair,
where I was asked to pinch-hit for

a speaker while we were awaiting
the arrival of Dwight W. Morrow,
who was campaigning for United
States Senator. Not being a train-

ed political speaker, I suggested
that we would play a game. If

you want to become the most un-
popular man in your town, I sug-

gest that you play this same game
and I will guarantee you results.

There was my audience of 300 or

400 Republican county committee-
men and women, the Republican
members of the election boards,

the presidents and other officers of

innumerable Republican Clubs of

Montclair, the Montclair that likes

to call itself "the Athens of Am-

erica." "Raise your right hand,"
I said, "and then drop it when you
can't answer a question. At the

end I will test to see that you
know the answers that you claim

to know when you keep your hand
up." All raised their hands. "Who
is the President of the United
States? the Vice-President? the

two United States Senators?—
remember, there are two." Hands
began to fall. "And who is your
Congressman, not any Congress-

man but your own Congressman?
and your Governor? and your
State Senator? and your twelve

Assemblymen?" By this time there

were just a few hands left. "And
your nine Freeholders? and the

County Clerk? etc." Finally I

said, "And who are the five Com-
missioners who govern Montclair?"
At the end there were only two
hands up in the entire audience!

All the rest did not know even the

names of the people for whom they
had voted, not to say anything
about their character and capacity

for the things they were supposed
to do. It was really quite shocking.

Imagine how the ordinary citizenry

of Montclair would make out if

these active politicians in my
audience did not know the an-

swers; and if Montclair, what
about all the rest of the United
States? It is no easy job, is it, to

be an intelligent voter?

And how difficult it is to vote

honestly! In the diary of John
Burroughs, the naturalist, who was
probably as honest a man as ever

lived, you will find this note on
the day after the presidential elec-

tion in 1912: "Woodrow Wilson
won. It might have been worse; it

might have been Taft. Voted for

T.R. out of friendship—something
he would never have done for any-
one." Now, here you have an
honest man admitting that he cast

his vote for the presidency, not on
the basis of who was the best man
for the office, but on the basis of

personal friendship. How can we
ever hope for sound government
if we vote for a man simply be-

vjause he has the best profile, or

wears the best clothes, or has the'

best voice, or the best Harvard
accent, or the best anything else

other than the capacity to be the

best officer?

Now, when you think of all of

the parasites who vote, not for

friendship, but because of a job

given to the family or the promise
of some post that they may never
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get or because they think it best

suits their individual pocketbooks,

you will realize how far we have
got to go before we will have
achieved the first fundamentals

of good citizenship. Indeed, not

until men and women go into the

voting booth and exercise their

franchise with the honesty and in-

telligence that they would exercise

as jurymen or women charged

with the passing upon some de-

fendant's life, can we hope for

good government.

I have mentioned jury duty. I

should hesitate to repeat my per-

formance in Montclair by asking

all who have ever asked to be

excused from jury service to raise

their hands. I really don't care to

lose friends everywhere, but jury

service is one of the few things

that the state asks of us in peace-

time beyond voting, and its proper

exercise is essential to an hone.st

administration of justice. Here is

a field which requires almost as

much improvement as that which

I have indicated is needed in the

selection of our public officials.

There is almost no limit to the; de-

vices and the stratagems to which

the ordinary citizen will resort to

evade his duty to act as a juror.

And yet we must all realize that

the honest administration of jus-

tice, the very issue of liberty and
life on the one hand and the safety

of society on the other depend on

the performance by the average

citizen of his duty as a juror.

Our country really asks very

little of us in voting and in jury

service and yet if we do not attend

to these fundamental responsi-

bilities, we may be very sure

that we are helping to bring on

the day when the state will ask of

us the ultimate duty of military

service, which no one may refuse.

Not only will the command come
to us, but to the younger genera-

tion, a command that might have
been escaped if each and every

one of us had done his full duty

in peacetime as a citizen. A man
may be just as patriotic in peace-

time as in war, though strangely

enough we have a tendency always

to think of patriotism as exclu-

sively a wartime virtue.

I have dwelt on some of the

fundamental responsibilities of citi-

zenship: honest, intelligent voting;

jurj' duty, an absolute essential to

the administration of justice in

this country; and military service

in time of crisis. In addition to

all of these official duties, how-
ever, each of us has an equally

important unofficial duty as a

citizen.

Ours is a country that is run in

the last analysis by public opinion.

If we are to really do our full

duty as citizens, w© must be ready

year in and year out to play our

part in the molding of public

opinion. Let me give you an ex-

ample or two of what I have in

mind. I happened to be in London
in February, 1938, the day after

Anthony Eden resigned from the

Cabinet in protest against Neville

Chamberlain's policies of appease-

ment. I happened to have lunch

with five judges of the House of

Lords, the highest court in Eng-
land. They quite frankly explain-

ed to me the meaning of Mr.
Eden's resignation, and I equally

frankly asked them why they had
not listened to Charles Lindbergh,

who earlier that month had said

in the English press on his return

from Germany that he had seen

30,000 warplanes there. Now,
whatever may be Mr. Lindbergh's

shortcomings as a politician and
a statesman—and I think they are

serious—he at least is a good avi-

ator and he surely could recognize

warplanes when he saw them. And
yet the English practically threw

him out of the country because, as

the judges said, "Our people want
peace and they don't want to have
anybody telling them about war-
planes in Germany. Our people

just don't want to know how many
planes the Germans have." And
so for a year and a half, instead

of preparing themselves to meet
the 30,000 warplanes, the English

did nothing.

We do not have to go abroad to

find similar examples of failure of

public opinion to meet its respon-

sibilities. Back in October, 1937,

President Roosevelt made a very

courageous speech in Chicago,

popularly known as the Japanese

Quarantine Speech. That was
nearly two years before World
War II started and well over foui-

years before we went) into the war.

The chances are that if we had
heeded that speech. World War II

might have been avoided or at

least confined to the European
area, but the fact is that practic-

ally every newspaper in the United

States, Democratic and Republican

alike, accused the President of

being a warmonger. We had no

intelligent public opinion in the

United States in the realm of ir

ternational affairs to back him u^

at that time. Consequently his

ideas on this subject died aborn-

ing and the road for Pearl Harbor
was prepared. The attitude of

those carefree but imfortunate

days was reflected in a bit of veree

I saw in a college newspaper:

The cow is in the cornfield.

The cat is in the lake,

The baby is in the ashcan.

What difference does it make?

Well, as you can see as engineers,

it makes a lot of difference. The
cow, if it ate enough com, would

die. The cat in the lake would spell

pollution to the waters. Somebody
would certainly feel very badly if

anything happened to the baby in

the ashcan. And yet we were all

saying in those days, "What dif-

ference does it make?" That was

the spirit of the times and it

brought us to a very sad pass. Ac-

cordingly, I have no hesitancy in

saying that our great unofficial

duty as citizens as the molders of

public opinion is fully as impoitant

as our duty to vote, to act on

juries, and to render military ser-

vice if called on.

Everj^'where we turn abroad we

are faced with problems that seem

to be almost beyond solution. Dif-

ficult as these problems are, I am
more concerned with what is going

on in our midst. The Director of

the Federal Bureau of Investiga-

tion, ]\Ir. J. Edgar Hoover, tells

us that there is a serious act of

violence committed in the L'nited

States every twenty minutes, but

he adds that this is insignificant

when compared with what com-

munism is doing to us, especially

in our labour unions. These are

matters wherein we should bring

the force of our influence to bear

on public opinion. Equally deplor-

able is the steady drift j^ear after

year of government away from the

states and toward Washington,

awaj' from the localities where

citizens live to the state capital.

The constant tendency in govern-

ment seems to be toward centrali-

zation, and centralization inevit-

ably spells bureaucracy. We are

becoming so accustomed to the

high cost of government that we
regard it as normal. Last July the

President in his annual message on

the economic state of the L'nion

said, "One of the things we must

do is to increase inheritance taxes."

I can't help but think of an estate

of thirtv-six million dollars, where
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represented one of the parties in

iterest. The will provided for

pecific legacies of four and a half

lillion. Then the testator gave all

f the rest, residue, and remainder

f the estate to his wife. The ques-

ion that I want to put up to you
5 how much did she get out of the

birty-six million dollars after in-

eritance taxes and specific legacies

:ere paid? The answer is less than

ne-half million dollars, and yet the

'resident suggests that inheritance

axes are not enough!

I will not say anything about in-

ome taxes, but I am wondering
onstantly why someone doesn't

ise up and say, "The war is over,

t's get back to peacetime taxes,"

ut no—all of us are taking war-
ime taxes as the customary thing

ir peacetime. That is the great

anger of war, that its dictatorial

lowers will be perpetuated in time

f peace.

I have indicated some of the

lain problems which confront the

\-erage citizen. I can hear many
leople say, "We haven't got the

ime! We haven't got the time!

Ve are all so busy getting started.

Ve are all so busy running some
;orporation that we are the head
)f or getting ready to be the head
)f that we just haven't got time to

hink of our duties as citizens."

iVell, if we were but willing to give

ip our many secular holidays to

he work of citizenship, we would
lave more time for that purpose
han we would know what to do
vith. It would be interesting for

ach and every one of us to jot

lown in the course of a year just

low many days, or hours, or

ninutes each of us gives to his

luties as a citizen. I warrant for

Jie average man it would be less

han an hour in the course of a

>^ear, and for many much less than
;hat. We have neglected our birth-

ight. Indeed, many of us seem to

lave failed to recognize what it

eally is—freedom, greater than
las been known anywhere else in

:he civilized world or anywhere
^Ise in the pages of recorded his-

ory.

Of what avail the plow or sail.

Or land or life,

If freedom fail?

The only thing that is going to

stop freedom from failing in this

country is the attention of every
man and woman, especially those
who have the intelligence and char-

acter to be leaders, to performing
his or her duties as a citizen. V

Efficiency ?

The legend of the efficiency of

North American industry has be-

come almost a tradition. We are

prone to look down our noses at

the outmoded ways of the rest of

the world and to feel that we alone

possess the secret of how to do
anything with the least expenditure

of time, labour and materials.

Without denying that, on the whole,

our industry is probably more effi-

cient than others, there is still

room for improvement.

In its June, 1950, issue Construc-
tion Methods and Equipment
analyses the results of observations
on highway construction made by
a joint committee of the Highway
Research Board and the U.S. Pub-
lic Roads Administration. Seven
classes of equipment and 33 pro-

jects were studied.

After allowing for bad weather
and other periods when work was
manifestly impossible, the follow-

ing table shows how little of the

available time was really used.

Calling the time during which
equijjment could and should have
been working 100 per cent, it ac-

tually worked only as the figures

show.
Per cent

Asphalt plants 63

Bituminous pavers 26

Dual-drum paving outfits 52

Euclid loaders 48

Power shovels 51

Tractor-scraper units 79

Wheel-scraper units 60

The average for all equipment is

only 39 per cent.

Lost time was due to many
causes, among them lack of oper-

ators, breakdowns, interference

with other equipment, waiting for

help, moving from one part of the

job to another, starting up and
closing'^ down and shortage of mat-
erials. Some of these are inevitable,

some would seem to be the resuts

of inadequate planning.

Construction is admittedly less

efficient than manufacturing and
because of its nature probably
always will be, but the figures

quoted make one wonder if perhaj^s
a rigid analysis of many manufac-
turing operations might not show
comparable conditions. V

The New Grand Haven

When comjileted, the recently

launched New Grand Haven will

be the largest railway freight car

ferry in the world, being 60 feet

longer and having 12 feet more
beam than the present largest. The
principal dimensions of the vessel

are: length overall, 466 ft.; breadth

extreme, 71 ft.; depth to upper

deck, 42 ft. 3 in.

Power is supplied by twin screw
Vickers-Skinner steam unaflow
machinery, capable of developing

a total brake horsepower of 10,000

and giving the vessel a designed

maximum service speed of about
18 knots.

The unusual proportions of the

vessel, coupled with the high speed

created special propulsion prob-

lems and the form of the ship and
of the propellers was the result of

exhaustive model tests which were
commenced before the order was
placed. For safety and strength

the vessel has double bottom con-

struction throughout and eight
main watertight bulkheads.

A minimum of forty maximum

size fully loaded freight cars can
be taken each trip on five tracks
and special attention has been
given to attaining ample clear-

ances. Freight cars will be loaded
and unloaded over special stern

bridges and the structure of the
aft end of the vessel is designed
to take particularly heavy loads
and units too large for normal
rail transportation.

The contract for this vessel was
signed in April, 1950, and, bearing
in mind the great difficulties in

obtaining steel, etc., it is believed
that the launching of this ship
complete with engines and boilers
in so short a time sets something
of a building record for a vessel
of this size.

The vessel was designed by Mr.
R. Lowery, naval architect, Can-
adian Vickers, Limited, and all

working and detail drawings were
made by Vickers own staff. It is

expected that the Journal may be
able to present more complete de-
sign and construction details in

the form of a paper in • a future
issue. ^
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Pulp and Paper Research

by

J. S. Hart
Chief, Chemical Pulping Group,

Pulp and Paper Research Institute of Canada.

An address delivered to the Engineering Inatitute^of Canada, at Montreal, on Thursday, November 30, 1950

Research in the pulp and paper
industry has been extensive, and
can be described only briefly in

the space at our disposal. How-
ever, it is proposed to give some
of the outstanding achievements
arising from research and to in-

dicate what may be expected in

the future.

The application of the fruits of

research to commercial operations

is of importance. The pulp and
paper industry in Canada is our

largest manufacturing industry,

and the future usefulness of its

enormous capital investments must
be assured. One of the principal

means to this end is the organiza-

tion and operation of scientific

research, together with the devel-

opment of its findings into prac-

tical form.

This has been realized by the

industry in Canada. After the first

war, through the leadership of

some of its prominent men, the

Pulp and Paper Research Corpor-
ation was formed. The object was
to provide a centre in which the

necessary research could be con-

ducted. It was provided that the

Department of Cellulose and In-

dustrial Chemistry at McGill Uni-
versity, as instituted by the E. B.

l']ddy Endowment, should be com-
bined with the new organization,

and the whole known as the Pulp
and Paper Research Institute. An
integral part of this new organiza-
tion was the Pulp and " Paper
Division of the Forest Products
Laboratories of Canada, which
had been continuously carrying
out pulp and paper research since

before 1914.

This organization was under the

control of the three parties in-

volved viz. the Canadian Pulp and
Paper Association, representing the

Industry, McGill University and
the Canadian Government. This
year, again under the leadership

of several prominent men in the

industry, the Institute was reor-

ganized as a single legal entitj''

Drawing attention to the importance of pulp and

paper production as Canada^s leading industry,

Mr. Hart explains the origin and operation of the

Pulp and Paper Research Institute of Canada,

under joint control of the Industry, the Govern-

ment of Canada, and McGill University.

Describing the various processes employed in the

production of pulp and paper, he gives exaniples of

how research, both fundamental and applied, is

aiding the industry, in directions such as making

stronger paper; increasing the pulp content of

rayon; finding new uses for lignin; and in developing

uses for by-products. In conclusion he points out

that the tree is self-perpetuating and, with the help

of research can hecome the basis of a well balanced

chemical industry with a great future ahead of it.

with a federal charter, a board of

directors, a full-time president and

its own business office.

Under this new set-up the In-

stitute is undergoing a period of

expansion in which its facilities

and scope will be greatly increas-

ed. It is planned that attention

will be given to more diversified

training of personnel for the in-

dustry. Graduate education has

always been considered a major
purpose of the Institute along with

both fundamental and applied re-

search and the attendant testing,

calibration and library services.

Pulp Contains Cellulose and Lisnin

Before proceeding, it would be

well to briefly explain what is

meant when we talk about pi

and paper. The pulp we are tal

ing about is an agglomeration
mass of fibres obtained principal

from trees, but in some cases fror

other plant materials. These fibres

are composed of a substance call-

ed cellulose, so named because i'

is the main constituent of wood
cells. These cells constitute about
fifty per cent of the solid material

of the tree.

The remaining solid material is

composed for the most part of a

substance called lignin, which sur-

rounds and holds in place the

cellulose fibres. There are other

components, related to cellulose,

which are grouped under the gen-

eral name of hemi-cellulose. Pape:

on the other hand, is a deposition

of these cellulose fibres from a

suspension in water, in the form

of a sheet which is subsequently

dried.

A full account of the develop-

ment of the pulp and paper indus-

try, past, present and futurt

would commence with the raw

materials, continue through the

two basic processes for converting

them to pulp and paper, with all

the ramifications of those pro-

cesses, and would end with by-

products and off-shoots of the in-

dustry. It will be impossible here

to give such a complete account,

and it is intended to mention raw

materials onl)- brieflj^, then to con-

tinue with methods of isolating

the fibres and forming a sheet of

paper.

Quality and Proportion of Fibres

It has been mentioned that the

tree is the main source of cellulose

fibre, and that only about 50 per
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nt of the tree is in this fibrous

)nn. For this reason, anything

;;it can increase the number of

iL'cs, or ensure a continuous sup-

ly of trees, will be a step in the

oht direction. Forest manage-
icnt, as a means of providing the

mtinuous supply, is one of such

it'asures.

The number of species of trees

iiat can be made available for

iilp making and the quality of

he fibres in such trees, are vast

ekls for research. It must be re-

leinbered that a relatively small

roportion of the trees drained

cm our natural resources goes

nto pulp making. Approximately
2 per cent becomes pulp and

Fig. 1. Diagram of a small block of
ipruce wood, greatly enlarged, show-

ing a part of one annual ring.

about the same percentage is lost

owing to insects, disease, fire and

wind.

Insects and disease are the sub-

jects of intensive research, and

here much progress has been made.
However, much remains to be

done, as exemplified in the fight

against the spruce budworm. This

insect is responsible for enormous
losses, and while research has

shown a means for combating it

on a small scale, methods have
still to be perfected in order to

overcome its ravages in our forests

as a whole.

The quality of cellulose fibres

is another vast field of research.

Into this subject enter many
fundamental problems of physical

chemistry. But concerning the sub-

ject of raw material, it is only
necessary to consider what has
been accomplished by selective

development of the various cereals

and other foods, to realize what

may lie ahead in the field of silvi-

culture. We must first ascertain

the desirable characteristics re-

quired, and then it may be pos-

sible to produce them.

Next we come to the isolation

of these cellulose fibres from the

raw material, by processes which
may be either mechanical or chemi-
cal in their action, or a combina-
tion of both. The fibres themselves
are cylindrical in form with elon-

gated ends, and are situated with
their longer axis parallel to the
perpendicular axis of the tree. In
mechanical pulping the fibres arc
separated by mechanical disinte-

gration of the wood, the most
common method of which is the
groundwood process.

In this a log of wood is subject-

ed ito pressure grinding on a wetted
revolving stone. The resulting

fibres contain most of the non-
cellulosic materials in the original

tree. In chemical pulping wood
chips are placed in a digester and
cooked with various solutions. The
lignin is dissolved by solvents

under conditions which do not at-

tack the cellulose to any appre-
ciable extent, and the result is a
pulp of almost pure cellulose fibre.

Groundwood Process

The groundwood process was
the first commercial method for

isolating fibres from wood. It is

still a most important process to

our Canadian economy in view of

the fact that it furnishes approxi-

mately 85 per cent of our yearly

output of 4^/2 million tons of news-
print. Spruce and balsam at first

were almost exclusively used, but
research has developed the use of

jackpine in Canada, southern pine

in the United States, and poplar

to a limited extent in both coun-
tries. Similar applications of re-

search will no doubt increase in

the future.

Briefly, mechanical or ground-

wood pulp is produced by pressure

grinding of a log of wood against

a wetted stone. There are many
variables involved in this opera-

tion such as the speed of the

stone, quality of the stone, grind-

ing pressure, grinding temperature,

amount of water introduced, etc.,

which affect the quality of the

l)ulp and economy of the process.

A great deal of research into these

factors has been carried on in all

pulp-producing countries, and a

considerable portion of this has

been done at our Research Insti-

tute here in Montreal. Early re-

search on groundwood quality at

the Forest Products Laboratory,

the fore-runner of the present In-

stitute, led to the development of

the Canadian Standard Freeness

Tester, used the world over for

controlling groundwood quality.

Of great advantage in ground-
wood research has been the devel-

opment of a practical miniature
grinder at the Institute, which
simulates commercial grinding

operations and allows the results

to be applied to full-scale opera-

tions. A further important feature

is that the fundamentals of grind-

ing can be studied in a manner
not practical with commercial
grinders. Studies are adding con-
tinually to our knowledge of the
grinding process which, up to the

present, is incomplete.

Chemical Pulping

In chemical pulping cellulose

can be destroyed during the cook,

so it will be readily appreciated

that the technique of dissolving

the lignin, leaving the cellulose

unharmed, should be well under-

stood. Unfortunately such is not

the case. The composition of lig-

nin is still by no means establish-

Fig. 2. Diagram showing how Canada's
forest resources are used (period 1939-
1948). (Hewn railway ties, 0.3% — Pit
props, 0.6% — Poles, posts, rails 1.0%— Miscellaneous, 1.1%.)

ed, and comparatively little is

certain of the reactions by which
lignin goes into solution. A major
difficulty in establishing the struc-

tural formula for lignin in its

original state lies in the fact that

its structure changes during its

solution, and until the original

structure can be more definitely
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Fig. 3. Canadian Standard Freeness Tester in use.

established we are compelled to

follow empirical methods rather

than verified laws of natural sci-

ence.

The art of chemical pulping was
developed over a number of years,

largely through the experiences of

operators. Research by various in-

vestigators first led to the discov-

ery of the first principles of chemi-

cal pulping, but for many years

the chemist had little to do with

pulp making. Engineering research

entered into the designing of bet-

ter materials and methods of

manufacture, but it is only quite

recently that we are again delving

into the physics and chemistry at-

tendant on the isolation of cellu-

lose fibres by chemical means. In

all parts of the pulp-producing

world the two main processes foi

making chemical pulp, i.e. the sul-

phite for acid) and the alkali

methods, are receiving attention,

and progress is slowly but surely

being made. These two main meth-
od." both arrive at cellulose fibres

through dissolving the lignin with

different solvents.

Sulphite or Acid Process

The sulphite, or acid, process

dis.solves the materials cementing

302

the fibres together by means of a

solution containing free sulphur-

ous acid and a bisulphite of an

alkali, in most cases calcium bi-

sulphite. This process was discover-

ed in 1867 and the first sulphite

pulp mill in Canada was built at

Merritton, Ontario, in 1885. Since

that time, much progress has been

made both in the technique of

sulphite pulp manufacture and in

the fundamental knowledge of the

process.

The original inventor, and those

who later developed sulphite manu-
facture, were faced with the prob-

lem of finding suitable materials

to withstand the action of the hot

sulphurous acid. Lead-lined ves-

sels were used at first; but these

were not suitable for large digest-

ers. Next the practice of lining

them ."with acid-proof brick was
developed. This, however, did not

protect the pumps, valves and
piping, and so-called acid-resisting

bronze became the metal used for

these purposes. This bronze was
not entirely resistant to acid. It

was somewhat better than iron or

steel but annual replacement was
still a major item. Research in the

steel industry developed acid-

resisting or stainless steel, and this

has replaced, almost entirely, the

use of bronze. A well-equipped

.sulphite mill today has in.stalled

about 650 lb. of finished stainless

steel per ton of daily capacity, in

the acid and digester departments
alone.

Effect of Hot Liquor on Equipment

Though research on stainless

steels has been done by the steel

industry, certain special alloys

have been developed in conjunc-

tion with the sulphite mills. U.se

of these steels by the mills has

spurred research in pulp manu-
facture along new lines. Two major
developments, made possible by
stainless steel, have been indirect

cooking with forced circulation.

and the hot acid system.

In the former the cooking solu-

tion is withdrawn from the digest-

er continuously during cooking

and, after passing througli a heat-

er, is returned to the digester. The
heater can be dispensed with and

the liquor circulated only. With
hot acid systems the digester re-

lief, both liquid and gas, is col-

lected and stored under pressure,

thus retaining the heat. Both these

developments require pumps and

pipes to withstand the hot acid

under pressure. This was not prac-

tical with bronze, but is a simple

matter with stainless steel.

Sulphite manufacture uses enor-

mous quantities of sulphur dioxide.

This is produced in the acid plant,

by burning elemental sulphur. In

the development of the sulphite

process it was soon apparent that

large amounts of scale formed in

the digesters and fittings. This

scale was for the most part cal-

cium sulphate and must have come

from sulphuric, rather than sul-

phurous, acid. Research into its

formation has been extensive, and

has led to great improvements in

the combustion of the sulphur,

such as new types of burners with

spray coolers for rapidly cooling

the gas.

Sources of Sulpfiur

The elemental sulphur of this

continent comes principally from

Texas. Before the war research

had developed an additional

source at the Trail Smelter, where

large quantities of sulphur dioxide

escaped in the flue gas and killed

vegetation over a large area. The

company was forced to find ways

for removing this sulphur from

waste gases and. as a result, a new

source became available througli

research. Many mills, particularly
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in the West, used this sulphur

prior to the war. It is believed a

more profitable use has now been
developed, and Texas is again the

main source for pulp mills.

Mention should also be made of

a Canadian development for pro-

ducing sulphur dioxide through,

burning iron pyrites. This is not

extensively used, principally be-

cause Texas sulphur is more econ-

omical. However, at least one

mill is using this method success-

fully, due to extensive research.

Calcium and Other Bases

Calcium in the form of lime-

stone is prevalent in all sulphite-

producing countries, and is rela-

tively cheap. Therefore, calcium
is used almost to the exclusion of

all other suitable substances. It

has however certain disadvantages,

.•such as the slow rate of diffusion

of the calcium ion. Because of this,

a generous time allowance is neces-
sary to ensure complete penetra-
tion of the wood chips, before
elevating the temperatures to a

point where solution of the lignin

lakes place. Calcium also forms
ui.-oluble compounds with the
resins in the wood and this sub-
.-tance, called pitch, is a frequent
Miurce of trouble to the paper
maker

Originally, other bases were ex-

pensive and generally their cost

was prohibitive. But as supply has

become more plentiful research in

their use is keeping pace. The
three most common bases are

magnesium, ammonia and sodium,

developed in that order. A new
mill has been built at Longview,
Washington, by the Weyerhaeuser
Company, applying methods and
procedures developed by them-
selves and the Howard Smith
Paper Mills Limited of Cornwall,
for using magnesium instead of

calcium. One of the principal fea-

tures is that the waste liquor can
be burned and the process chemi-
cals recovered.

Also on the West Coast, the

Crown Zellerbach Company and
the Soundview Pulp Company
have combined their research and
development facilities to endeavour
to perfect the use of ammonium
bisulphite. The penetration of this

liquor .into the chip is very rapid

;

thus the cooking time can be
shortened, resulting in a greater

digester turn-over. The problem
of recovery of chemicals has not

yet been solved, but research has

made great strides in that direc-

tion and no doubt it will be before
long. By the use of both these

bases the quality of the pulp is

said to be improved.

Fundamental Research

Much of the story of sulphite,

so far, has been concerned with
the development of the process
f r m the results of research.

Fundamental research has been
extensive, and is continuing all

over the world. Great advances
have been made in Sweden in

elucidating the theory of

the steps by which lignin goes
into solution in the sulphite pro-
cess. Work on this phase, as well

as other aspects, notably the rate

of penetration into the chip, are

continually in progress at the Re-
search Institute, as well as other

centres in Canada and the United

States. With respect to penetra-

tion studies, the Institute has long

been a pioneer.

The realization of the import-

ance of this work governed the

choice of programme of many in-

vestigators at the Institute, work-
ing under the direction of Dr. Otto
Maass prior to the last war. Their
work was directed towards a criti-

cal study of how to achieve pene-
tration rapidly, how to condition

chips with liquor in a manner that
will aid and accelerate subsequent
cooking, and how to eliminate the
detrimental influence of entrapped
air. In other words, an attempt was
made to find out as much as pos-

sible about the chemical, physical

and mechanical factors governing
the penetration of cooking liquors

into chips. This work was inter-

rupted by the war, but is now
being resumed with good results.

Fig. 4. Miniature grinder at the FuLp and Paper Research Institute of Canada.
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tinent, was started

Mills, Que., in 1864.

at Windsoi
In 1879, rer

Fig. 5, Digester at the Pulp and Paper Research Institute of Canada.

search conducted in Danzig led Wk\
the use of sodium sulphate or ~aW
cake as a source of caustic soda.

The resultant pulp was conside;

ably stronger when sodium su!

phate was added, than that pr(

duced by caustic soda alone,

became known as kraft pulp, a
is today the principal alkali

pulp produced. In Canada its pn
duction is not as great as that
sulphite, yet amounts to over
million tons annually.

The recovery of the procei

chemicals in alkaline pulping w
of great economic importance, an
much research has been done on

this subject. Originally the liquor

was burnt with no attempt at re-

covering the heat, though mucL
thought was given to such a pro-

cess. One of the pioneers in thi?

field was Mr. G. H. Tomlinson of

the Howard Smith Paper Mills,

whose efforts led to the production

of the B and W, Tomlinson Fur-

nace, now widely used in all part.-

of the world.

Other companies have also de-

veloped furnaces for a similar pur-

pose. All employ the principle of

spraying the concentrated liquoi

into the furnace, where it is ignii

ed and the heat from the coi

bustion is used for making stea:

This steam is returned to the pul

and paper mill, and the procea

thereby becomes almost self-su

Alkaline Process

The other main branch of chemi-

cal pulping is the alkaline process,

in which the lignin is dissolved by
an alkali, usually caustic soda.

This outdates the sulphite process,

and was for many years the means
by which straw, rags, bamboo,
etc., were reduced to a pulp. Its

use with the new-found raw ma-
terial, wood, was a natural devel-

opment. The first soda-pulp mill in

Canada, the second on this con-

Fig. 6. Diagram of the Nichols-
Freeman Pyrites Flash Roaster. (From:
Pulp and Paper Manufacture. Vol. 1).

Legend

A, feeder; H, ball mill; C, primaiy air fan;
D, burner nozzle; E, combustion chamber;
F, du.st chamber; G, cinder conveyor; H,
hopper; .J, Ji scrubbers; L, gas fan; M,
pump; X, waste pipe.
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'porting in steam. The slag from
i\\v furnace is returned to the

hilkali plant, where it is recovered

jin its original form and is used
I'oi- making up fresh cooking
iKjuor.

Such a system recovers some of

the sulphur in the slag as sodium
-ulphidc. However, some is lost

III tlie flue gases, and much re-

-rarch has been done on this

hature. It is of particular im-

iportance, because the obnoxious

[odours coming from a kraft mill

are caused by various sulphur

compounds. If these can be chang-
ril to a non-volatile form, the ob-

noxious smell anay be reduced.

Again the Howard Smith Paper
Mills has been a leader in this

field, and has developed the oxida-

tion tower where the black liquor

is oxidized with air before burn-

ing. In this way more sulphur is

retained in the system and some

of the smell can be reduced.

Alkaline Liquor Does Not Attack Metal

Unlike the sulphite industry,

metals used in the alkaline pro-

cess presented no problem. At
least that was the case until re-

cently. Since iron is relatively

stable in the presence of caustic

soda, all digesters, pumps, fittings,

etc., were made of this material,

and records of early digesters

show the digester life as around

twenty-five to thirty years. How-
ever, digesters installed in the
" thirties " have averaged only

about 15 years and, at the pres-

ent rate of corrosion, those in-

stalled since 1947 have an expect-

ancy of only four to six years.

This is a serious problem which
confronts the industry and is being

actively investigated in all alkaline

nulp-producing countries. From
the mass of evidence so far avail-

able, it is difficult to isolate any
common factor, and much detailed

research is necessary. The Pulp
and Paper Research Institute has

been asked to take the lead in this

matter for the alkaline mills in

Canada, and an extensive investi-

gation is planned.

Bleaching Widens Use of Woods

In chemical pulping, either acid

or alkaline, it is not practical to

remove the last traces of lignin

adhering to the fibres. Cellulose,

itself, is a colourless substance,
and the residual lignin with the
fibre gives a definite colour to the

Fig. 7. B. & W. — ToniHnson Recovery Unit.

(Courtesy: The Babcock & Wilcox Company.)

product. With sulphite, this lignin

is readily removed with chlorine,

but with alkaline pulps it is not

so simple. For a long time kraft,

with its brown colour, was used

for coarse grades of paper only. It

was not until research developed

the multi-stage bleaching tech-

nique that white pulp from the

kraft process became commercially

feasible.

This in turn opened up a tre-

mendous source of raw material.

Certain woods, notably the pines

and Douglas fir, have a compon-
ent which inhibits acid pulping. In

addition they usually contain a

large quantity of pitch, which is

not soluble in acid but which can

be removed by the alkaline pro-

cess. In the early " thirties ", very

little pulp was made from south-

ern pine or Douglas fir. Since then

an enormous industry has grown
up, fostered by the benefits re-

search has given to producing

excellent pulps from these woods.

Semi-Chemical Pulp

In describing chemical pulping

procedures, our story has been con-

cerned with the isolation of the

cellulose fi'bres in as pure a state

as possible. It has also 'been

brought out that these fibres com-
prise about half of the tree, the

remainder being non-fibrous ma-
terials, principally lignin. The cost

of raw materials has increased at

an astounding rate in the last few
years. This is caused by many
factors, but certainly one prime
reason is the increasing scarcity

of pulpwood. Thus anything that

THE ENGINEERING JOURNAL April, 1951 305



'•(wijr
—

<e!?: 1 j.«;p^«yj^ ^w^-tfej;—rxi-uy-y*-*

Fig. 8. The Curlator.

(Courtesy: Price Brothers & Company, Limited.)

can result in an increase in the

usable half of the tree will be pro-

fitable, and will also provide bet-

ter utilization of our forest re-

sources.

Much effort is being expended
on research with that end in view.

The ideal is a fibre, with as much
non-fibrous material adhering to it

as is possible and with the neces-

sary pliabiUty and felting proper-

ties. Such a product is given the

general name of semi-chemical
pulp. As might be supposed, suffi-

cient chemical action is given in

various ways to soften but not en-

tirely dissolve the lignin bond, so

that the fibres can be separated

by- subsequent mechanical action.

The yield of semi-chemical pulp

may vary over wide ranges, and
with higher yields the quality

would be expected to fall off. Such
is the case, but as the results of

research become utilized, both in

the technique of cooking and in

perfecting the mechanical means
for defibring, higher percentages

of better quality pulp are being

produced.

306

One of the developments for

cooking, whereby the lignin is

softened but not appreciably dis-

solved, is the so-called neutral sul-

phite process, developed by the

United States' Forest Products

Laboratory at Madison, Wiscon-
sin. This process changes the form

of the lignin in a similar manner
to the initial steps in the regular

acid sulphite method. The chang-

ed lignin does not go into solution

to any great extent, because of the

neutral character of the solvent.

The amount dissolved can be reg-

ulated to a certain degree by con-

trolling the pH.

The Curlator

Semi-chemical pulp can also be

made by the alkaline process

where a partial cook is achieved

by less drastic conditions in the

digesters. Yields of 60 to 65 per

cent of good fibre are obtained

after mechanical treatment of the

softened chips. This is a recent

development and is the outcome
of extensive research.

In the development of design,

many improvements 'have been

made in conventional-type refiners.

The result is that the fibres in the

partially cooked or softened chips

are separated, without much cut-

ting of the fibres taking pla

This allows the high yields of gooa
quality pulp in semi-chemical
pulping. In addition to this pro-

gress on conventional types, a

refiner has been built making use

of an entirely novel principle. This

is known as the Curlator, and wa~
developed by members of the tech-

nical staff of Price Brothers at

Kenogami and Riverbend. By
means of this refining machine,
which uses a circular rubbing
action, yields of acceptable sul-

phite pulp for newsprint in the

order of 65 per cent have been

obtained. This is a remarkable
advance over the customary- 46 ^;i

50 per cent yields, and the pn-
sibilities of the Curlator have imt

yet been fully developed.

Continuous Pulping

All chemical pulping, with the

exception of some semi-chemical
installations, is done by batch

processing. Continuous pulping on

the face of it would seem to offefj

many advantages, and much re-J

search along these lines is being

conducted throughout all pulj

producing countries today. One
development is nearing comple-]

tion in Sweden, but has yet to hi

tried over an extended period.

One problem connected withl

continuous pulping is the questioE

of complete and uniform penetra-

tion of a cooking solution into the

chips. In the batch processes

generous allowance of time assur-

ed penetration, which may not

necessarily be uniform. This prob-

lem has received attention at the

Institute and considerable pro-

gress has been made. Our tech-|

niques are not readj- for publica-j

tion yet, but they should prove tc

be of great assistance in over-

coming the problem of penetratiot

in continuous or batch cooking.]

There is no doubt, however, that

continuous cooking is nearing ot

doorstep and we must be ready to

receive it when it arrives.

Stronger Paper Through Research

It is only from a water suspen-j

sion that the bonding of fibres

occurs to any appreciable extent,]

By the action of mechanical worl

on the fibres in the presence ofj
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Fig. 9. Diagram showing the manufacture of paper. (Courtesy: The E. B. Eddy Company.)

1. LOGS — of spruce and balsam, cut on
timber limits, are delivered to the
mills by river drive, ship, rail and
truck.

2. BARKERS — remove bark by rub-
bing the logs against one another.

3. STORAGE PILES — supply wood in

winter.

4. GRINDERS — produce mechanical
(groundwood) pulp by pressing the
wood against revolving grindstones.

5. SLIVER SCREENS — remove large

pieces of wood.
6. COARSE SCREENS— remove larger

particles of wood.
7. FINE SCREENS — remove smaller

undesirable particles of wood.
8. THICKENERS — remove excess of

water not needed in pumping pulp.

9. WET MACHINES — remove water
and form thick wet sheets (laps) of

pulp.
FILLER — clay or pigments for

printing quality.

IL RESIN SIZE— prevents ink penetra-

tion into paper.

10,

Legend

12. COLOUR ~ dyes produce the re-

quired shade.
13. SULPHUR BURNER — burns sul-

phur to make SO2.
14. GAS COOLER — cools gas in water-

cooled coils.

15. LIMESTONE TOWERS — produce
cooking acid from gas, limestone and
water.

16. ACID STORAGE — of cooking acid
from towers.

17. CHIPPERS — cut logs into chips by
revolving knives.

18. CHIP SCREENS — remove oversize

chips and wood dust.
19. DIGESTERS — acid-proof-lined

steel vessels in which part of the wood
is dissolved by acid and steam under
pressure leaving only cellulose.

20. BLOWPITS — into which the pulp
is discharged and washed.

21. SCREENS — remove dirt and large

particles of pulp.

22. THICKENERS — same as No. 8.

23. BLEACHER — whitens pulp for fine

papers.

24. WET MACHINES — same as No. 9-

25. BEATERS— brush out the fibres and
mix them with filler, size and colour.

26. STOCK CHESTS — store beaten
pulp.

JORDAN — cuts and brushes fibres

further.

FLOWBOX — spreads the diluted

pulp through the slice onto the
machine.
WIRE — forms the wet mat of inter-

woven fibres deposited from the dilute

pulp by drainage and suction.

PRESSES — remove water and
compact the sheet.

DRYERS — remove water by passing
the sheet over steam-heated cylinders.

SIZE PRESS — applies size to the
sheet's surface.

DRYERS — dry the sheet.

CALENDER STACK — of polished
rolls smooths the sheet.

WINDER — rewinds and slits the

complete roll into smaller rolls as

ordered.

27

28

29

30.

31.

32.

33.

34.

35.

water, the cohesive force is great-

ly increased. The increase in ten-

sile strength of a sheet of paper
through mechanical work on the

pulp, or " beating ", was supposed
to be the result of an addition of

water to the fibre structure, and
the pulp was said to have become
hydrated. This term is still in use

but research has shown that it is

not the whole story, if indeed, it is

the story at all.

Little evidence has been found
for hydration in the chemical

sense. There is some additional

retention of water, it is true, but
there is also a great increase of

fibre surface through fibrillation

and swelling of the fibres. Various
theories have been put forward to

account for the results obtained.

Dr. Boyd Campbell, of the Insti-

tute staff, has long been a leader

in this field, and no doubt we are

close to the truth. This great ad-

vance in fundamental knowledge
has accounted for much of our
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progress in papcrmaking tech-

niques, and has contributed to

more than doubling the speeds of

paper machines.

A recent development in paper

manufacture is the production of

paper having good strength when
wet. This has long been a dream
of papermakers, and is now effect-

ed, for the most part, by the addi-

tion to the slush pulp of melamine
and urea resins. This particular

])roduct has developed enormously
since 1942. During the war it was
used extensively for paper for the

printing of maps for the armed
services. Among peace-time uses,

the most common is for paper
towels.

Use of Isotopes and Electron' Microscope

Those of you who have seen a
paper machine in operation will

realize the necessity for removing
the water rapidly once the sheet
has been formed on the wire. But
the forming of this sheet, or the
uniform deposition of the fibres,

is of equal importance. This has
developed, for the most part,

through trial and error. It is only
recently that a concentrated sci-

entific attack has been made to
understand the factors involved. Tt
is too early to announce results
but, undoubtedly, a big advance
in our fundamental knowledge will

be made possible from trials just
completed at the Bale Comeau
mill of the Ontario Paper Com-
pany.

These trials were conducted by
members of the staff of the Insti-

tute and made use of radioiodine

as an atomic tracer. Radioactive

iodine from Chalk River was in-

troduced at various points in the

headbox of the paper machine,

and its path through to the finish-

ed-sheet could be traced effective-

ly. This is the first time that

radioactive tracers have been ap-

plied to a paper machine in this

manner. We believe that much
valuable information will result.

Use of isotopes is not restricted to

paper machines. They could also

be~ii9ef}7-46i^-exam-pfe7-in-+rarcing

the path of activated sulphur dur-
ing chemical pulping.

In the field of fundamental cel-

lulose chemistry, the usefulness of

this tracer technique has been
compared with that of the micro-

scope, the spectroscope, or X-ray
analysis. It is possible to label

elements,, or atoms or groups,

which can thnn be introduced into

cellulose, and the steps in the

mechanisms under investigation

can be observed. A practical de-

veloi)ment may well result from
use of this tool to study the syn-
thesis of cellulose in the living

plant by the assimilation of car-

bon dioxide. It may be used as

well in the so-called bacterial

cellulose, which certain micro-
organisms synthesize from simple
sugars in the laboratory. Un-
doubtedly much will be heard of

this tracer technique in forthcom-
ing months, both from the stand-

points of fundamental cellulose

chemistry and of plotting the

paths of larger particles such as

the fibres themselves in the pulj)

stream.

In the last few years research

into the submicroscopic structure

of the cellulose fibre has added
nuioh to our knowledge, and is

giving us a clearer understanding
of its behaviour under different

conditions. We are getting closer

to that happy state when we will

be able to specify correctly our
requirements for a pulp to meet
some particular need. The devel-
opment of tools to assist in this

research has been of importance.
One of the most important is the
electron microscope.

Many different means are used
today to measure the quality of

pulp. Most of these measure the
properties of a mass of fibres, but
do not give much indication of

what has happened to the individ-
ual fibres. This information is of

vital importance if we are to un-
derstand what causes the difference

between acid and alkaline pulps, so

as to eventually improve them.
This is another field of endeavour
at the Institute.

More Pulp in Rayon

We have, so far, considered

cellulose as a fibre for subsequent
use in papermaking. However, a

large amount of wood pulp pro-

duced today is made specially for

use in the rayoii industry. This
wood pulp has always been made
by the • sulphite process. In the

maniita'ctare' "fff "fayon ah Sppre-

'

ciable quantity of cotton linters

has always been mixed with the

pulp, but through extensive re-

search in improving the quality of

the latter, it has largely replaced

the cotton. As an example, within

the last ten years or so, wood pulp
has been increasingly used in the

production of cellulose acetate or

cclanese, whereas formerly cotton

linters were used exclusively. Much
of the research on improving pulp

quality for rayon was carried out

at the laboratories of the Canadian
International Paper Company at

Hawkesbury.

We have been considering - u-

phite as the wood pulp used for

dissolving pulp, but recent ad-

vances in the alkaline cooking pro-

cess have produced pulps that are

suitable for the rayon industry.

During the war, much of our ex-

plosives in Canada were made
from kraft pulp, which was nitrat-

ed to produce nitro-cellulose.

By-Products

It has been mentioned that only

about half of the tree is in fibrou.«

form and that, in cooking, these

non-fibrous substances are dissolv-

ed as much as possible. That state-

ment is true in the main although,

since one method of cooking em-
ploys an acid and the other an

alkali, the so-called waste liquor^

will have a slightly different com-
position with respect to the

amounts of hemi-cellulose dissolv-

ed and the form of the lignin con-

stituent. Thus each type may be

considered separatel5\

For manj^ years research has

been carried out on the utilization

of sulphite waste liquor. The first

thought was to use it as a fuel, as

is done with the black liquor in

the alkaline process. However, the

fly ash presents a problem and

burning is not used extensively,

unless fuel costs are a major fac-

tor, such as is the case in Sweden.

The new magnesium base develop-

ment, mentioned previously, in-

cludes the recovery' of the process

rhemicals and the burning of the

liquor as a fuel is part of the pro-

cess. For some years the waste

liquor has been concentrated and

used as a road binder. The con-

centrated liquor is also used as !i

binder in the linoleum industry.

The sugars in the original tree

are. present, for the most part, in

the sulphite waste liquor and the

liquor is treated to produce yeast

'df^aTcohbl from them. These pro-

cesses have been developed exten-

sively in the last few years. One
mill in Canada, The ]Mersey Paper

Company at Liverpool. Nova
Scotia, has been producing yeast

for some years. Alcohol is made at

Thorold and at Gatineau. From
sulphite waste liquor certain fine

chemicals such as vanillin are

also produced. Research will, no
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doubt, increase the number of-

these in the future.

In dealing with components

other than lignin in the waste

liquors, we must consider the

original tree. In it are many or-

ganic chemicals, some of which
may be recovered after pulping.

There are, for instance, certain

fats and sugars which will vary in

amount according to species and
locality. In the alkaline process

the fats can be recovered and a

product known as tall oil results.

This has a wide use in commerce,
and the original supply came from

a species of nuts grown in Japan.

During the war the natural sup-

ply was curtailed and a great

amount of research was under-

taken in order to recover tall oil

from alkaline black liquor. This

occurred for the most part in the

Southern United States, since
Northern woods did not yield large

amounts. Associated with tall oil

recovery there are certain other

very valuable chemicals that can

be used in the drug industry,

though they are difficult to isolate.

Research is continuing in this

field.

Uses for Lignin

We now come to lignin, which
forms between 25 and 30 per cent

of the original tree and, with the

exception of water, is by far the

largest component in the effluent

from a pulp mill. The struc-

tural formula of lignin is not de-

finitely known, although the sub-

stance itself has been isolated in

certain forms for over a century.

Chemists, as well as physicists, are

searching out all the factors of this

problem and are endeavouring to

find lignin's composition as well as

its uses. Much progress has been
made, and one of the leaders in

this field is the Pulp and Paper
Research Institute, where the late

Dr. Hibbert, and now Dr. Purves,

have contributed much to our pre-

sent knowledge.

Lignin is a thermoplastic and so

should find a use in the plastic

field. This has been developed at'

Howard Smith into the product
which you all know as Arborite.

This is not a moulded plastic but
the lignin is used as a laminating
agent with a paper base. Wide-
spread use of lignin in this way
gives promise of becoming an
economic industry.

There are other possible uses for

lignin, most of which are in the re-

search stage in many laboratories

all over the world. Some of these

recently reported, are:

a) A tanning agent for leather.

b) An additive to oil-well drilling

muds; it controls the viscosity

of the mud and plugs holes

through which water comes.

c) As a soil builder; as a mulch or

fertilizer. If an acid soil is

needed, the material is good.

d) As a dispersing agent in the

rubber industry to disperse car-

bon black.

e) As a dispersing agent for use in

making concrete, it saves one

bag of cement in six when mix-

ed at one quarter pound in 100

pounds of cement. The cement
mixes better, less water is used

and tougher concrete results.

f) A treatment for boiler feed

water. It prevents scaling.

Tree Can Support Chemical Industry

It is apparent that research in

the field of lignin chemistry has

much to offer. In conclusion, this

should be emphasized and a gen-

eral comment added on the appli-

cation of research to the whole in-

dustry. Our principal raw material,

the tree, is self-perpetuating under
proper forest management. It con-

tains all the ingredients of a well-

balanced chemical industry. With-
in the next quarter century we can

surely expect great advances in

our knowledge of the uses for this

valuable raw material. We may
visualize the- paper industry as

ever increasing its service to the

community.
In the universities and paper

laboratories of the United States, a

recent publication listed 319 differ-

ent research projects that are in

progress. These are, for the most
part, related to fundamental pro-

blems. In Canada such a list is not

readily available but, in the var-

ious universities and mill labora-

tories, we know much work is be-

ing carried out. At the Pulp and
Paper Research Institute of Can-
ada, we have one of the most com-
plete chemical pulping laboratorie:^

on the continent. Here research i-

continually in progress, both for

our general knowledge and, at

times, for the requirements of some
particular mill. We are not alone

in the feeling that important ad-

vances are in the making all over

the pulp and paper manufacturing
world, wherever intelligent re-

search is being carried out. Can-
ada will not lag in this effort. V

Soil Mechanics Conference

The programme of the 4th An-
nual Canadian Soil Mechanics
Conference in Ottawa last Decem-
ber included three papers of gen-

eral interest. Two of these dealt

with problems encountered in con-

struction in northern Canada but

little known generally. J. A. Pih-

lainen told of difficulties in build-

ing house foundations on perma-
frost, and N. W. Radforth describ-

ed recent studies of muskeg. A
paper was also given by the chair-

man on special foundation pro-

blems in Canada, covering difficul-

ties caused particularly by the

geology and weather of the Domin-
ion. Reports heard by the delegates

included some results of investiga-

tions of house foundations follow-

ing the recent Winnipeg flood. The
engineering design of the emer-
gency dikes at Winnipeg was de-

scribed, along with difficulties in

their construction.

Another interesting problem dis-

cussed was the "salvage" of a

gymnasium in a western city from
complete destruction due to dryinp:

out of the underlying soil. One wall

had sunk over one foot and the

structure was about to be con-

demned. When the cause was dis-

covered, tie rods were installed to

hold the wall in place, and means
were devised to keep the soil moist

in order to prevent further shrink-

age.

Among the ingenious methods
reported was one which makes use

of radioactivity to find the mois-

ture content of soil in situ. A
source of neutron radiation, shield-

ed so that the radiation can only

pass through the surrounding soil

to reach a nearby element sensi-

tive to the rays, is lowered into a

bore hole. After exposure, this

element is brought to the surface

and the amount of radiation to

which it was subjected is read with

a Geiger counter. From this, the

moisture content of the soil at the

level of the source can be found. \/

THE ENGINEERING JOURNAL April, 1951 309



A Note on Stress Distribution
in

Crane Girders
by

S. D. Lash, M.E.I.G.
Professor of Civil Engineering,

Queen's University,

Kingston, Ont.

The usual crane girder is composed of a channel and
an I-beam, fastened together so as to form a structural

member having the cross-section of Fig. 1. Either

riveting or welding may be used to unite the two

5 00"

Fig. 1. Cross-section of beam.

members. This note reports the results of experiments

carried out on such a beam in order to determine the

distribution of stress across the section. The con-

clusions should apply to other beams in which the

flanges are extended in the direction of the neutral axis.

The beam and channel were of aluminum alloy

CAlcan 26ST) as shown in Fig. 1 and of approximately

the following properties:

Ultimate strength 70,000 p.s.i.

*Yield strength 62,000 p.s.i.

Elongation 11 per cent

Shearing strength 4.5,000 p.s.i.

Modulu.s of elasticity (Tension Ei) 10,500,000 p.s.i.

Modulus of elasticity (Compression Ec) .

.

10,700,000 p.s.i.

*0.2% offset.

Two continuous ^-inch fillet welds were used to

.310

TiSft J. '^

Fig. 2. General arrangement of test.

fasten the beam and channel together. The general

arrangement of loading is shoA\Ti in Fig. 2. In order to

obtain a fairlj^ complete picture of the distribution of

strain across the section, eighteen electrical resistance

0-50 3 50" 50"

& ® &
L 200"

I
200"

Fig. 3. Location of strain gauges.
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Fig. 4. Typical experimental results.

strain gauges were secured to the beam at mid-span in

the locations shown in Fig. 3.

Typical results are shown graphically in Fig. 4. Each
point on the graph represents the average reading of

ill the gauges at a particular distance from the neutral

ixis. For example, the three gauge readings on the

ipper surface of the compression flange are averaged
to give a single reading. The maximum difference

H'tween an average and an individual reading was 14

per cent. These differences indicate that the load has
some tendency to twist the channel.

The results show clearly that, if the whole beam is

considered, plane sections do not remain plane. Con-
sidering the I-beam only, sections appear to remain
plane, but the strains in the channel are different from
those in the I-beam at the same distance from the

Qeutral axis. The strains in the channel are approx-
imately constant across its whole area.

Although plane sections do not remain plane, the

Dbserved values of the maximum strains, both on the

tension and compression sides of the beam, agree fairly

3losely with values indicated by the theory of simple
bending. This is indicated in the following table:

Calculated Observed

Value Value

Depth to neutral axis 3 . 79 in. 3 . 90 in.

Maximum tensile stress for a moment
of 140,000 in. lb 4605 p.s.i. 4720 p.s.i.

Maximum compressive stress for a
moment of 140,000 in. lb 2730 p.s.i. 2680 p.s.i.

A check on the accuracy of the experimental work is

obtained by comparing the total tensile and compres-
sive forces at the cross-section under consideration.

This leads to the following result, based upon the strain

readings shown in Fig. 4.

Moment 140,000 in. lb.

Tension in flange of I-beam, 1068 E X lO'S

Tension in web of I-beam, 386 E X 10-6

Total tension, 1454 E X IQ-s lb.

-Assuming Et = 10.5 X 10^ p.s.i., total tension = 15,250 lb.

Compression in flange of I-beam, 580 E X lO"®

Compression in web of I-beam, 109 E X 10"^

Compression in channel, 692 E X 10"^

Compression in weld, 48 ^ X 10"^

Total compression, 1429 E X 10-6 ib.

Assuming Ec = 10.7 X 10^ p.s.i., total compression = 15,270 lb.

Interpretation of Results

The reasons for the experimental results become
apparent if a free-body diagram of the channel is con-

sidered (Fig. 5). External loads are applied through
bearing plates to the upper surface of the web of the

channel. These are balanced by reactive forces supplied

by the I-beam on which the channel rests. The exact

distribution of these reactive forces is unknown, but it is

such that the bending moments induced in the channel

by the vertical forces are very small and probably
negligible. At the same time, the web of the channel is

compelled to take the same strain as the top flange of the

I-beam. This is accomplished by means of forces

transmitted through the w'eld. These forces build up
gradually in the portions of the beam subjected to

shearing force. Their line of action is uncertain, but it

is near the controidal axis of the channel; it is not sur-

prising, therefore, that the distribution of stress across

the channel tends to be uniform.
It is possible to calculate the stresses produced by

any given moment, on the basis of the following

assumptions

:

Fig. 6. Distribution of strain across the section.

(a) That plane sections of the I-beam and channel
remain plane, though the two are not in the same
plane.

(b) That the moduli of elasticity in tension and com-
pression are equal.

(c) That the strains in beam and in channel at some
given distance from the neutral axis are equal.

Consider the composite section show^n in Fig. 6a, and
let it be assumed that the distribution of strain for a
given moment M is as shown in Fig. 6b. Let e^ be the
common strain of beam and channel, assumed to occur
at the upper surface of the beam, and £2 be the axial

strain on the beam. Then the axial force on the beam
= €2 EAi. This must be equal to the axial force on the
channel, since the resultant forces in tension and com-
pression due to the bending in the beam and the

T
s

T
U

TTTT
Fig. 5. Longitudinal section of channel.
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channel must balance. The load on the channel therefore

consists of a force e2£'-4/ applied at an assumed distance

II from its centroidal axis. This is equivalent to an axial

force toEAi and a moment e^EAiy.
The strain produced by this force and moment at a

distance y from the centroidal axis of the channel is,

€2

Ac
"^

A, Ajyyi]

Ac^ Ic

Ic

(1)

where the subscripts / and c distinguish the prop-
erties of the I-beam and of the channel, respectively.

The total moment of resistance of the section

Mr = Ml + Mc + moment due to axial forces in beam
and channel, where Mj and Mc are the bending mo-
ments in the I-beam and the channel, considered

separately.

Mt =
(€i + e2)EZ, + €2 EAjy + €2 EA,h

wliere /( is the distance between the center of gravity of

the I-beam and that of the channel.

Substituting for e^ from (1)

My = €2 EZ;
'. --1/

,
Aiyy^ + 1 i+ ttEA^y + t^EA,h

Letting €2 E = sz

^ y (A,
Mr = +

Ic
+ \\+ A,{y + h)

Hence, if Mr is known, .S2 may be determined, and

using equation (1) Sj may also be found. The only

quantity in the above equation that is uncertain is y
which depends upon the assumed line of application of

the horizontal forces applied to the channel. This may
be estimated, or it may be determined experimentally.
For the results shown in Fig. 4 the stresses in thf

channel are 1960 p.s.i. at the top and 1780 p.s.i. at the

bottom. If P be the axial force in the channel,

Ac Ic

1960 =

1780 =

P
3.96

P
3.96

+
Py (0.78)

2.83

Py (1-97 )

2.83

from which y = 0.024 in.

For this value of y and for a moment of 140,000 in. lb]

the preceding expressions give .52 = 1095 p.s.i. and
= 2362 p.s.i. These lead to the following values for the

depth to the neutral axis and for maximum tensile and
compressive stresses

:

Depth to neutral axis 3 64 in.

Maximum tensile stress for a moment of 140,000 ins. 4.520 p.s.i

Maximum compressive .stress for a moment of

140,000 in 2540 p.s.i.

These values agree reasonably closely with the obser\ed
values given previously, but even closer agreement can

be obtained if the properties of the channel are modi-
fied to allow for the weld metal. If this is done, and an

average value of E of 10.6 x 10^ p.s.i. is a^ssumed, thf

calculated line shown on Fig. 4 is obtained.

These experiments were carried out in the material>

laboratory of Queen's University, with the assistance

of Mr. K. Haraldsen and with the financial support o:

the National Research Council. The Aluminum Com-
pany of Canada co-operated by providing the aluminum
alloy sections. \

New Large Milling Machine

In accordance with its policy

of modernizing plant and equip-

ment at its Lachine shops, the

Dominion Bridge Company has

recently installed a huge piano-

milling machine manufactured by

Messrs. Kendall and Gent of Man-
chester, England. The machine

has already demonstrated its abil-

ity to reduce operating times and

costs particularly in the accurate

machining of large crane compon-

ents.

The machine was built to Dom-
inion Bridge specifications, and its

main features are as follows:

Number of milling heads—2. Rate
of feed for table—1 in. to 12 in.

per min. Rate of feed for vertical

head—1 in. to 8 in. per min. Max.
longitudinal table travel — 22 ft.

Max. distance table to vertical

spindle cutter—5 ft. 6 in. Adjust-

ment of vertical spindle—10 in.

Total weight of machine—70 tons.

Max. distance upright to a verti-

cal spindle—8 ft. 6 in. Travel of

side head on upright—4 ft. 3 in. In the photograph the new ms
Adjustment of horizontal spindle chine is shown planing the trolley

—14 in. frame for a 60-ton capacity crane
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The Engineer's Stake

m

Public Relations

Contributed by the Management Division

and presented at the Fall meeting, If^orcester,

Mass., September 19-21 , 1 950, of The

American Society of Mechanical Enfiincers.

by

John D. Waugh, Jr. A.S.M.E.
Prendrav & Leibert, \en- York, A. \ .

Reprinted from "Mechanical Engineering" , December, 1950.

Compared to the struggles of

I It her professions for favourable

public recognition, engineering is

twice blessed. Both its origin and

its recent past have bequeathed it

a favourable, though not promin-

ent, public standing. In the minds
i>t people who understand the creed,

philosophy, and contributions of

engineering, the collective image

the profession is a positive one
objective research, constructive

t'lfort, and service to mankind.
Some other professions are

haunted by dark symbols created
ill the past. Doctors shudder at the
word "quack." "Shyster" gives the

legal profession a chill. "Bloated"
capitalist and "cheap" politician

are familiar expressions. Leading
businessmen and statesmen are not
immune to them. The study of

word meanings is full of such
hibels which, through usage, asso-

ciation, and deliberate twisting

have become derogatory symbols.
.\inong the leading professions,

engineering alone has not been
successfully labelled with a nega-
ti\e symbol.

Theory oF Conditioned Reflexes

The significance of "symbols,"
i.i-., words, sounds, and marks
wliich stand for something else,

\v;is first determined by the noted
Paissian physiologist and Nobel
prize winner, Ivan Petrovich Pav-
lov. Pavlov's discoveries emerged
M om his experiments which formu-

lated the theory of conditioned re-

flexes. His experiments, initially

conducted on dogs, followed a sys-

tematic pattern. A bell was rung
and immediately afterward pow-
dered meat was placed in the dog's

iiunith. The meat evoked a nattu'al

reflex in the dog; its mouth wat-

ered. When this procedure had
been repeated three or four times

a day for about ten days, it was
found that striking the bell with-

out gi\-ing any powdered meat
would cause the dog's mouth to

water. Thus a conditioned reflex

was established in that a specific

resjionse followed promptly upon a

sensory stimulus which had prev-

iously produced no such result.

Ai)plied to humans and simj^ly

stated, this means that people are

responsive to repeated physiologi-

cal stimuli, and—more important-
ly—mental stimuli. The effects of

repeated mental stimuli are famil-

iar to all of us. "We often hear
clangorous radio advertising, hav-
ing no educational value but ac-

companied by such insistently

repetitive theme songs, catchwords,
or just noise, that we learn about
the advertised product in spite of

making no conscious effort to

learn, or even while making a de-

liberate effort to ignore it.

In essence, what we repeatedly
see, hear, read, or experience about
specific subjects establishes sym-
bols in our minds for those sub-
jects. Our feelings and expressions

on these subjects are automatical-
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ly released wiien the symbol is

jiresented.

Symbols—such as names or in-

signia—may be either good or bad.

They will ^•arv with the audience
and may change character from
generation to generation. For ex-

am]-)le, the Ku Klux Klan was
once a tolerated organization iden-

tified by an outlandish, but re-

spected, costtune. Now, due to a

changing sense of values on the
jiart of the public, the hooded
figure is a sinister, unwelcome
symbol. "Uncle Joe" Stalin once
beamed down from posters put up
by our Government, here in New
York. Now his name and carica-

ture are used to accent alarming
situations. Today the U.N. is a

symbol of co-operation and hope,
while the Air Force symbolizes
protection and power.

Commercial Symbols

Of less importance in world
aft'airs but of no less significance

to their possessors are the kinds of

symbols associated with commer-
cial enterprises.

If, for instance, an automobile
company today possesses a good
symbol, it is due to the practice of

sound engineering, good manufac-
turing, and positive public relations.

If the mention of a certain auto-
mobile evokes generally favour-
able comment, it is because the
commentator has experienced qual-
ity iierformance and service from'
his car, or knows of people who
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have. Additionally, he probably
has been well treated by his ser-

viceman, lias known employees of

the company who were responsible

citizens, has read of the accom-
plishments of the company, seen

its advertising, learned of the lead-

ership of its executives, and has

(H)nie to possess many other

ojiinion-forming facts of a positive

nature.

Good symbols do not come into

being by happenstance. They
evolve from a definite philosophy

of doing business. If a product is

well designed and efficiently manu-
factured and can be sold competi-

tively, its favourable acceptance

and endorsement of the company
behind it are largely accamplished

by the practice of good public re-

lations. Likewise, acceptance of an

institution or a profession depends

not only upon its philosophy and
practice but also on repeated posi-

tive presentation of its story to the

pulilic. In short, if mention of a

firm, a product, an institution, or

a profession evokes favourable

comment from a large number of

people, then the symbol of the

subject has become respected

through repeated friendly associa-

tions.

Obscurity of the Engineer

In spite of the generally favour-

able standing of engineering, there

is evidence that the profession is

not fully understood and appre-

ciated by the general public. If

you were to take a poll of passers-

by on the street, asking each of

them to name a great engineer,

chances are they would scarcely

be able to name one. Yet, most of

these people could unhesitatingly

name a great general, or a great

statesman, or a poet, or actor, or

even a great scientist.

Chances are that those who
could name a great engineer would
name one who achieved wide pub-

lic recognition through some activ-

ity othei- than the practice of his

profession. Better-informed mem-
bers of the public might reply

with the names of George Goeth-

als, Julius Krug, Herl)ert Hoover,

or George Washington. An engi-

neer can become famous—if he

also happens to be President of

the United States.

The relative obscurity of one of

the most brilliant and original

engineers was commented upon
lately in the editorial columns of

the New York Herald-Tribune, in

connection with a tribute to Wil-
liam J. Wilgus.
These are e.xcerpts from the edi-

torial:

"In a predominantly engineer-

ing civilization—a civilization sur-

rounded and sustained by the

works of the engineer, and in-

capable of living for an hour
except as these ahuost miraculous
constructions function as they
were intended to do—it is remark-
able how few engineers ever reach

public prominence.

'We duly honour our poets and
statesmen, our philosophers and
soldiers and great salesmen and
scientists, but we seldom know
who our engineers are. William J.

Wilgus was well known in New
York; yet hardly one in every

million who has gone through the

Grand Central Terminal or fre-

quented the present Park Avenue
can have connected his name with

those major improvements, in

which his was the inspiring and
guiding mind.

"He was an outstanding engi-

neer in an engineering civilization;

but civilizations rarely recognize

their greatest architects."

This indifference on the part of

the public to the significant

achievements of engineers is some-
times attributed to the technical

nature of the profession. It is said

to be too complicated and too re-

mote ever to appeal to public

imagination. But in view of the

performance of other professions,

this argument is not valid.

Scientists Widely Recosnized

Scientists, working in the purely

abstract realm, have done a su-

perb job of dramatizing their pro-

fession. Harold Urey, Robert
Oppenheimer, Vannevar Bus h.

Harlow Shapely, Roy Chapman
Andrews, and at least a dozen

more bright lights of science are

recognized by large segments of

the public. Their stories are told

and retold, their counsel is sought,

and their advice is very frequently

accepted. The very fact of their

recognition should dispel the idea

that the public is not interested in

technical subjects. ^Miat the scien-

tists have done is to strip abstract

and mathematical subjects of their

technical embroidery and explain

them in terms of human interest

and ]iul)lic benefit. They have rec-

ognized their responsibility to the

public to interpret their work in

terms of what it means to the ad-

vance of human knowledge. TIjj

attendant benefits of this advar.e
imply progress in national defence,

iniblic health, advancing living

standards, and many other sub-

jects of general concern and inter-*

est. Engineers could do the sam^
thing quite as capably and estat

lish a greatly improved symbol.
Engineers, individually and col-j

lectively, have an important stak^

in improving their public relatior

so that the profession will achievd

wider understanding, with its corl

ollary benefits. Also, greater ap-f

preciation will better enable thd

profession to meet and handl^

forces which threaten it. The pres

ent public understanding of th^

engineering profession is one
the first factors to consider ii

planning to improve public under-j

standing.

Public's Concept oF the Engineer

Look at the national picture

the engineer fostered b}' HoUj
wood. The movies usually show a^

engineering hero in riding boota

peering through a transit and wavj
ing for a building or a bridge to

moved over a little.

Aei'onautical engineers deplete

in the movies &x their own creaj

tions into the wild blue yonde^
and on the ground are invariabli

humped over a drawing boarc

sweating out an over-glamorize

artist's conception of an improl

able aircraft.

Chemical, mining, and electrics

engineers are generally left out

the cold, but now and then thej

lia\e been portrayed as eccentrii

individuals possessing some pockj
et-size gadget that an unscrupuloi

mob is trying to steal to usi

against mankind. Automotive eni

gineers have been sho^Ti as be

goggled auto-race drivers grindini

up a dirt track to prove a sensal

tional rrew unpatented carburettoij

while a furtive gang is tr\-ing

steal the invention.

Advertising poiirayals of tiii

engineer have, i n general, bee^

more factual and complimentar
However, there have been som4
awful bobbles due to inadequat

research or failure to check
technical details.

At the community level there

widespread misunderstanding

an engineer's function, what€V(

his field. It has been said that sd

untold number of wives, when the3

state that their husbands are engil

neers, are asked, "With what raill
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oad?" When exact titles are

'

^iven, such as "stress analyst at

he Concrete Airplane Corpora-

ion," members of the lay public

itill do not know what the engi-

leer does. They are not interested

n, and will not remember, unusual

echnical titles. They understand

hat doctors heal the sick, lawyers

^'uide people's legal relationships,

nechanics fix things, and so on.

rhey will have to be told what
engineers do to appreciate their

ilace in the scheme of things.

Also in the community there

appears to be an insufficient pro-

Dortion of engineers who take the

ead in civic projects, organize

,vorth-while activities, or speak

Defore important civic groups.

Programme committees often con-

nder technical people a bit dull

md pedantic. If an engineer is

suggested as a speaker, someone
rt'ill tell about an engineer he

inows, Harry Hemisphere. It is

recounted that Harry won't say a

ball is round, but will say: "It

appears to be round at the pre-

vailing temperature and under ex-

isting light conditions, but, with-

out having proper instrumentation

and criteria for round balls, I

cannot risk my professional integ-

rity by stating that the ball is

round."

Though this characterization

may be overdrawn, there are many
engineers whose analytical talents

render them virtually inarticulate

and hardly candidates for speak-
ing appearances.

Companies, schools, and local

and national engineering societies

frequently find it difficult to get

eminently qualified engineers to

write interesting papers and present

them effectively. Lay groups ex-

perience the same reticence. One
result of this reluctance to lead is

that the professional standing of

engineering slips relative to the

standing of other more active

groups. Doctors and lawyers are

social, civic, and political-minded

because their living depends di-

rectly upon the symbol they and
their professions maintain.

Practices which may damage
the prestige of the engineering

profession constitute a leading

problem. People who seek to trade

on the term "engineer" are blur-

ring the outline of the profession.

There are "cosmetic," "display,"

"promotion," "personnel" and
many other so-called engineers.

Unless the limits of professional

engineering are publicly defined,

and this practice discouraged,

someday we may find supermark-
ets with "vegetable engineers."

Students at engineering schools

periodically follow "fads" for cer-

tain branches of engineering which
threaten the college with over-

staffing in one field and shortages

in others. At the seat of this diffi-

culty is the failure of the profes-

sion, collectively, to present accur-

ately the opportunities existing

throughout engineering. Eveiy en-

gineer has a vested interest in the

appropriate distribution of his

fellow members throughout the

profession. If there is disillusion-

ment or displacement of engineers,

or the profession loses its allure

for capable young men, its future

giowth and standing are imperilled.

Time for Public Relations Pro9ramme

To meet the problems facing

their profession, engineers can

undertake a programme within the

scope of their present activities by
applying well-known public-rela-

tions principles. The profession is

fortunate in having the organiza-

tion and machinery to conduct a

successful programme for greater

public recognition and apprecia-

tion. The national societies, with

their experienced headquarters

staffs and their network of chap-

ters, form the ready-made organi-

zation. The machinery is provided

by the general-circulation engi-

neering publications, national, re-

gional, and local meetings pro-

grammes and flow of paper pres-

entations. What is needed
additionally is a representative

expression by members that they

recognize their stake in public

relations and want to do some-
thing about it.

An engineering public-relations

l^rogramme should include these

objectives:

1. To gain wider public recog-

nition of the role of the engineer

in modern society. This would help

maintain the prestige of the pro-

fession and assure its attraction

for the best-qualified young men.
2. To take definite steps in

meeting threats to the profession.

By making clear the requirements

and defining the limits of the pro-

fession, shadowland "engineers"

can be discouraged from using un-

qualified titles.

3. To inform engineers how
their stake in public relations has

a direct bearing on their income

and the security and prestige of

their po.sitions. The values of par-

ticipating in social, economic, and
political affairs at all levels would
be emphasized.
To gain wider public recogni-

tion, individual engineers and their

societies should draw public atten-

tion to the profession itself;

through a major, annual, news-
making event which would repre-

sent all of the branches of the pro-

fession. Such an event, properly
staged, would give the profession

an opportunity to reiterate its

creed and cite the accomplish-
ments of engineering in tenns of

public interest. This annual event
would serve to draw national
attention.

But national attention is not
enough. A continuing programme
should be planned to draw more
attention at the community level

throughout the year. Steps should
be taken to assure engineers that
speaking and writing, appearing on
radio and television programmes,
and engaging in civic affairs and
other public enterprises are not
unfashionable for members of the
country's third largest profession.

Rather, it should be emphasized
that the future standing of the
profession may depend upon such
activities.

The nationwide public-relations
programme of the medical profes-
sion, in defending itself against
socialization, has been hugely suc-
cessful partly because of the high
public standing of many of its

members. When these respected
and well-known members of the
community speak for or against
some issue, the standing they have
acquired through prior civic ac-
tivities at the local level lends
immeasurable weight to their

argument.
To meet threats to the profes-

sion, the engineering societies

could get together to pubhcize the
extent of the engineer's training
and the stringent requirements he
must meet. It could be made un-
popular for unqualified people to

trade on the designation "engi-
neer." Doctors have popularized
the intern and his long and inten-

sive training. The legal profession

makes a big to-do about how terri-

fying and tough the bar exams are
and how many fail to pass each
bar. The Air Force has for years
widely broadcast the numbers of

student pilots who couldn't pass
the supremely difficult air-cadet
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course. The object of this dwelling

upon failures and rough courses is

to spotlight the qualifications of

the accomplished individual to

serve the public.

Unrecognized Qualities of the Engineer

The public would probably be

astonished to learn of the weeding-

out process that takes place in the

engineering schools. Also, they

nuglU be surprised to know of the

unpublicized, but diflfiicult, require-

ments of the State Board profes-

sional - engineering examinations.

Such requirements as five years'

practice of engineering under
specified conditions before quali-

fying for the State Board, among
others, should be known more

widely. People can be guided to

take interest in a professional field

that assures such high-caliber men
and levels of knowledge.

The individual engineer's stake

in public relations can be spelled

out in terms of how he will benefit

by participation in public affairs.

Quahfication for management
posts is often based on the many
facets of a man's personality, sel-

dom on his deep concentration and

immersion in one subject. Engi-

neers experienced in dealing with

people are often selected to repre-

sent their company on important

matters. Engineers who become

successful in dealing with people,

in addition to their understanding

of cold materials, are better able

to put across engineering ideas

and changes, develop personal

[prestige, and advance to greater

engineering responsibility.

Engineering groups all over the

country are surrounded by un-

tapped gold mines of information

on how their profession can par-

ticipate in public affairs. Dealers

in ideas, editors, writers, commen-
tators, poUticians, advertising men,

public-relations people, and many
others, are generally pleased to

appear on engineering programmes
and explain the nature of their

work and its relation to engineer-

ing. From these people, engineers

can learn how their activities can

be related to the public interest.

Within companies, engineers can

extend greater co-operation to

their advertising, sales, and public-

relations departments. Occasional-

ly, engineers suspect that their

work will be given a razzle-dazzle

treatment by the interpretive de-

partments, so they withhold co-
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operation. This problem could be

resolved, wherever it exists, by
articulate engineers taking interest

in the interpretation of their work
and trying to instruct the other

departments. Public-relations de-

partments are perennially looking

for technical articles, engineering

accomplishments, and publicity

items. These people can do much
to help in the preparation of inter-

esting articles and frequently can
take the curse of stuffiness off

technical papers. In companies
where this co-operation is request-

ed, engineers receive excellent rep-

resentation in many company and
public activities. Engineers need
only seek out this potentially

valuable assistance in helping

them tell their story.

Public Role of Engineering

Former President Herbert
Hoover recently emphasized engi-

neering's public role and need to

tell its story when he said, "The
engineer's works are out in the

open where all men can see them.
He cannot deny he did it. Tl
doctor's mistakes are buried in thd

grave. The voters forget when the?

politician changes the alphabetical

names of his falling projects.

Trees and ivy cover the archittc:'-

failures. The lawyers can blame
the judge or the jury. Unlike the

clergyman, the engineer cannot
blame his failures on the devil."

If the engineering professionj

ever decides to follow a plottedj

course of improving its public re-

lations, it will again be twice

blessed: Because it has done tre-

mendous good and promises to dc

very much more, and because it

not a pressure group, and the onlj

axe it has to grind is that it wants'

to be known for the good work it

has done and is doing. \

Shipbuilding Activity in Canada

This photo represents the climax

of many weeks of planning and

preparation for the launching of

the largest vessel ever built at the

yards of the Port Arthur Ship-

building Co. Ltd.—and the largest

tanker ever built for service on

the Great Lakes.

S.S. Imperial Redwater is the

second and slightly larger of two

tankers built for Pipe Line Tank-
ers Ltd., for service between the

pipe line terminal at Superior,

Wisconsin and the refineries at

Sarnia. She is 620 feet long with

a beam of 68 feet and will handle

some 175 million gallons of Alberta

crude oil each shipping season. Her
sister ship, Imperial Leduc, was
built and recently launched at Col-

lingwood, Ont.
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From
Month

To
Month

Notes of the Institute and Other Societies, Comments
and Correspondence, Elections and Transfers

Registration of Technical Manpower

The following letter from the

Minister of Labour is printed here-

with under instruction of Council.

It is Council's wish that each and
e\'ery member of the Institute

.shall complete his questionnaire

and return it as quickly as pos-

sible.

Many members will realize that

a similar record was made several

years ago for the Wartime Bureau
of Technical Personnel.' The In-

stitute understands that these re-

cords are still intact, but agrees

they must be brought up to date.

Therefore members are urged to

file the information even though
it may be largely a duplicate of

that supplied previously.

The Department of Labour is to

be commended for its prompt
action on this important matter.

MINISTER OF LABOUR—
CANADA

Ottawa, March 10, 1951

Mr. James A. Vance, President,

and Members of Council.

(lentlemen:

As you will no doubt have learn-

ed from recent jiublic announce-
ments, the Department of Labour
is embaiking on a project to re-

view the records of technical and
scientific personnel in Canada with
the object of bringing them up to

date. Each such person will short-

ly be given the opportunity to co-

operate in this task by listing his

particulars as of 1951 on an appro-

pi'iate questionnaire form.

In view of the whole-hearted co-

operation received from your In-

stitute and its members when the

roster of technical personnel was
first built up during World War
II, I do nut hesitate to request

your assistance in this 1951 i)ro-

gramme. Speaking for both my
Department and for the Govern-
ment, I can assure you it is real-

ized that the sympathetic support

of all professional societies in-

volved is of the greatest import-

ance to the effectiveness of this

plan. With this in mind, it would
be appreciated if you could find

occasion to refer to the matter in

an early issue of your official pub-
lication requesting each member to

do liis part by completing and re-

turning the questionnaire when it

is received.

As the new records are compiled,

we shall be in a position to arrive

at an up-to-date assessment of

existing resources of skill as pos-

sessed by this important segment
of Canadian manpower.

Yours very truly,

(Signed) Milton F. Grbxjg

Bridge Failure

The news of the collapse of the

Duplessis Bridge at Three Rivers,

Quebec, came as a shock to every-

one, and in particular to engineers.

At this late writing there is no in-

dication as to the cause, and

doubtless any clear and final state-

ment will be long delayed because

of the necessity of a careful analy-

sis of all the elements that might

have entered into it. In the mean-
time however there is much in-

teresting conjecture and idle
lumour.

The bridge, which consists of

two crossings separated by an
island in the St. Maurice River,

broke into the news in 1950 be-

cause of the discovery of fractures

in two of the steel girders, one on
each crossing. These failures were
followed by a careful investiga-

tion, which is reported to have in-

dicated that the trouble was due
to faults in the material, not to

design or fabrication. The ques-
tion arises naturally as to whether
or not the same trouble accounted

Cover Picture

The skj'line of Montreal, headquarters of this year's annual

meeting, as seen from the chalet on Mount Royal.
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for the more recent and disastrous

failure. It is at this point that the

facts are hidden from the outside

observer and possibly also from

the insider. However, reports from
persons who saw the restoration

work underway indicate that the

failures are from different causes

because, during the repairs of the

fractured girders last year, all

girders were reinforced with rivet-

ed splices at all points similar to

those where failure occurred. The
girder which fractured last year in

the west crossing was not one of

those that went down.
The story of the design and con-

struction of the bridge appeared in

The Engineering Journal of Janu-
ary, 1949. It is interesting to read

that account now. From it we find

that each crossing was an all-

welded structure designed as a

continuous girder for its full

length, free at both ends and fixed

at the centre pier. The spans which
collapsed were the four to the west
of the centre pier on the west
crossing. The four to the east of

this pier remain standing.

At the time of writing it has not

been possible to examine the piers

or the steelwork of the collapsed

section, because of the condition

of the ice. The fast water has kept
certain portions of the river open.

and at other spots the ice is too

thin for safety. This is borne out

by the fact that a tractor and
driver were lost through the ice,

when trying to raise one of the

motor cars involved ^n the tragedy.

It has been stated authorita-

tively that the cause of the dis-

aster cannot be deteiTnined until

the fallen structure can be examin-
ed. Doubtless this will mean ex-

amination in the field and in the

laboratory. Hence it is not likely

that the great puzzle will be-solvcd

for some time to come. However

in the meantime it is likely the

arguments will continue, and var-

ious periodicals will come forth

with a variety of answers. The
Engineering Journal will not be

one of them. It appears as if everj*

engineer associated with the design

of the structure is a member of

the Institute. The Institute thus

is so close to this unfortunate

affair that the Journal does not

propose reaching any conclusion.*

on its own, but will await the oflB-

cial word that will come in time

from those who reallv know.

Another Milestone in Unification

On February 22 an agreement
was signed between the Institute

and the Association of Professional

Engineers of Manitoba which
marks a further step toward unifi-

cation of the engineering profes-

sion in Canada.
The agreement follows the pat-

tern of those that have operated so

successfully in Saskatchewan, Al-

berta, New Brunswick and Nova
Scotia. It combines fees, provides

for reciprocal E.I.C. membership
and registration, and does much to

eliminate duplication of activities

a n d administrative procedures.

Ultimately it should make registra-

tion and E.I.C. membership syn-

onymous in ^Manitoba and give

all professional engineers in that

province the advantage of the In-

stitute's branch activity.

The historic signing ceremony is

pictured on the opposite page.

At the table are W. D. Hurst, pre-

sident of the Manitoba Associa-

tion, and President J. A. Vance of

the Institute. Standing behind arc

(1. to r.) C. S. Landon, registrar of

the Association; C. L. Fisher, vice-

president of the Association; J. B.

Stirling, vice-president elect and
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Signing ceremonies in Winnipeg.

chairman of the Institute's Com-
mittee on Professional Interests;

T. E. Storey, chairman of the

Winnipeg Branch of the Institute;

E. P. Fetherstonhaugh, past-pre-

sident of the Institute; and L. Aus-

tin Wright, general secretary of the

Institute.

On the facing page, the head

table at the dinner includes: (1. to

r.) Vice-President Fisher; Mr.

Patton, associate editor of The
Winnipeg Tribune; L. A. Wright;
Alderman McLeod, representing

the city of Winnipeg; Frank
Evans, K.C., the principal speak-

er; President Vance; President

Hurst; C. Rhodes-Smith, attorney-

general of Manitoba; Mr. Stirling,

T. H. Kirby, Institute Councillor

for the Winnipeg Branch; and C.

S. Landon.

Secretary of I.M.E. Retires

Some months ago the Institution

of Mechanical Engineers, announc-

ed that its secretary Sir Henry
Guy had found it necessary to

tender his resignation because of

ill-health. Recently the Institution

appointed as his successor, Mr.

Brian G. Robbins.

Sir Henry Guy is a good friend

of the Engineering Institute of

Canada and is known personally

to more than a few members. The
general secretary, past-president

J. B. Hayes, and President Vance,

in particular have come to know
him well through the Conference?

of Commonwealth Engineering In-

stitutions held in London in 1946

and in Johannesburg, South Africa,

last year.

The following are highlights

only of Sir Henrv's impressive

career. From 1907 to 1910 he at-

tended University College, Soutli

Wales, where he gained diplomas

in mechanical and electrical engi-

neering and won the Bayliss Prize

of the Institution of Civil Engi-

neers, a Roj'al Research Scholar-

ship, and a Whitworth Exhibition

Prize. He joined the British West-

inghouse Company in 1910 and
became chief engineer of the me-
chanical department of its succes-

Sir Henry Guy

sor, the Metropolitan - Vickers

Electrical Company in 1918. In
1936 he was elected to the board
of Metropolitan Vickers Electrical

Export Company. He resigned in

1941 to become secretary of the

Institution of Mechanical Engi-
neers.

Sir Henry has served the pro-

fession in many capacities. He is

a Fellow of the Royal Society and
has served on its council and that

of the British Standards Institu-

tion. He has been on the Execu-
tive Committee, of the National
Physical Laboratory and chair-

man of its Engineering Research
Committee. Other committees of

which he has been a member, or

chairman include The Committee
on properties of steam and the

Power Plant Section of the Britisii

Electrical and Allied Industries

Research Association; the Advis-
ory Council 'on Scientific Research
and Development of the Ministry
of Supply, and the Gun Design
and Static Detonation (bombs]
committee of that Council; the

committee on Armament Develop-
ment of the Ministry of Supply

;

the committee of The Royal Air-

craft Establishment; the commit-
tee on Technical Organization of

the Army; the Board of Chemical
Warfare; The Ordnance Board;
the Mechanical Engineering Advis-
ory Committee of the Ministry of

Labour; the Advisory Council to

Brian G. Robbins

the Scientific and Industrial Re-
search Committee of the Privy
Council; the Mechanical Engineer-
ing Research Board, the Fuel Re-
search Board, and many others. In
1946 he was appointed a trustee

of the Imperial War Museum.
He has contributed many papers

to the literature of the profession

and has been the recipient of the

Thomas Hawksley Gold Medal,
the Parsons Memorial Medal, the

Honorary Associateship of Man-
chester College of Technology, and
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the honorary degree of D.Sc. of

the Univcr!?ity of Wales. He \va:s

created a Knight Bachelor in the

New Year's Honours list of 1949.

It is particularly interesting to

note that during Sir Henry's ten-

ure of the secretaiyship, the mem-
bership of the Institution of Me-
chanical Engineers increased from

14,000 to 35,000.

Sir Henry's successor, Mr. Brian

G. Robbins, obtained his mechani-

cal engineering degree at the City

and Guilds (Engineering) College,

South Kensington after a period

of service with the Royal Engi-

neers at the end of the First

^^'orld War. For research work
which followed the degree course

and led to the Diploma of the Im-
perial College, he was awarded an

Unwin Scholarship. He went to

Vauxhall Motors Ltd., Luton, for

4 years after which he returned to

college for a period of research

and teaching. Later he joined the

Institution of Automobile Engi-

neers as assistant secretary and

was appointed Secretary in 1934.

At the outbreak of World War
II Mr. Robbins entered the War
Office where he was with the

Directorate of Military Training.

He was released from R.E.M.E.
in 1945 with the rank of Lieut.

Colonel.

In 1947 the Institution of Auto-
mobile Engineers Amalgamated
with the Institution of Mechanical
Engineers and Mr. Robbins be-

came an assistant secretary of

the latter organization. He suc-

ceeded Sir Heniy Guy as secretary

in January of this year.

The Engineering Institute of

Canada sincerely wishes Sir Henry
Guy improved health, and long

years of enjoyable leisure, in

which he will find many more
opportunities to contribute to the

advancement of the profession. To
Mr. Brian Robbins the Institute

extends its congratulations and
best wishes for a long and fruitful

period as senior permanent officer

of one of the world's most distin-

guished professional engineering

bodies.

Engineering Training for Canadians in

Britain

In recent months, the Journal

has published details relating to

the Athlone fellowships for post-

graduate engineering study and

training in the United Kingdom.
The United Kingdom High Com-

missioner's Office has announced

the names of the first young Can-
adian engineers who are to receive

two years of the best engineering

training Britain can offer. They
are as follows:

McGill, Montreal—Ross Edwin Cham-
berlain, s.E.i.c; Constantine Bachovzeff;

Ralph Gilmour Wilson, s.E.i.c; J. Mon-
tague Squire; Noel Bernhard Montag-
non.

Ecole Polytechnique, Montreal—Flor-

ian Boivin, s.E.i.c; Pierre Bourassa, s.E.i.c.

Laval University, Quebec — Renaud
Hinse, s.E.i.c; J. Joseph Alfred Brisson,

s.E.i.c; Henri Pierre Tardif, jr.E.i.c

Queens University, King.ston — Alan
James Williams, s.E.i.c; Francis Walter
Slingerland, jr.E.i.c; George Rennie Sin-

clair, s.E.i.c; Wallace Graham Breck.

University of Toronto—John Michael
Armour; Gordon Thomas Leist; Donald
Charles Leigh; James Nelles Matthe\v.s,

s.E.i.c; Thomas Lang Moffat; Barry
Warren Prior; William Ashall First-

brook; John Thomas Koski; Donald
Hugh MacDonald, jr.E.i.c; Donald
George Stephenson.

University of Manitoba, Winnipeg—
Peter J. Waugh, s.E.i.c; Dalton Horace
Minty; Andrew John Moffat, s.E.i.c;

Vernon Leroy Dutton, m.e.i.c; Kenneth
Henry Williamson, jr.E.i.c

University of Saskatchewan, Saskatoon
— Robert Emanuel Collin; William
Trevor Link.

University of Alberta, Edmonton —
George Walter JuU, s.e.i.c; William
James De Coursey, s.E.i.c

University of British Columbia, Van-
couver—John Alfred Heath Lund, s.e.i.c;

Henry Frederick Naylor; John Blakely
Xuttall, S.E.I.C.

University of New Brunswick, Fred-
pricton—Gerald Reade MoCully, s.e.i.c.;

Eugene Lancelot Fytche.

Of this group, 12 will be placed

in British Universities, another 12

in industry, and the remainder
will take one year's training in

both industry and universities.

Closely related to these fellow-

ships are the apprentice and post-

graduate training schemes regu-

larly in effect in many important
[British Industi'ies, which schemes
have been made available in re-

cent years, to selected young Can-
adian engineers—in fact to engi-

neers from all parts of the world.

The Brush-Associated British Oil

Engines group of companies,

Au.stin Motors Ltd., British Thom-
son-Houston, Cove.itry Gauge and
Tool Company and The National

Gas Turbine Establishment arc

comi)anies which have been drawn

si)ecifically to the Journal's atten-

tion but it is implied that tlierc

are many others.

One of the many proofs avail-

able that these Engineering train-

ing schemes meet present - day
requirements, none is more imme-
diately convincing than the fact

that students from all parts of the

world are taking advantage of

them. Au.stin Motors have .stu-

dents from twenty-seven countries,

B.T.H. innn eighteen, including

two men from the United States.

As applied to graduate engineers,

the schemes generally include a

two- to three-year's course of

practical training and manj' of

the companies also award research

scholarships leading to Ph.D. de-

grees.

An Important Award
The Council of the Institution

of Mechanical Engineers has

awarded the 1951 James Watt
International Medal to Dr. H. H.
Blache, of Denmark, for his con-

tributions to the advancement of

mechanical engineering, and par-

ticularly for his pioneer work in

the development of the large

Marine Diesel Engine.

Dr. Blache was nominated by
the Danish Society of Engineers.

The James Watt International

Medal was founded to commemor-
ate the bi-centenary of the birth

of James Watt, on 19th Januaiy,

1736, an event which was destined

to bring about a revolution in the

utilization of power. It takes the

form of an award every two years

of a gold medal to an engineer of

any nationality who is deemed
worthy of the highest honour the

Institution can bestow and that a

mechanical engineer can receive.

In making the award, the Institu-

tion has secured the co-operation

of the principal engineering In-

stitutions and Societies in all parts

of the world as nominating auth-

orities. The Engineering Institute

of Canada has participated on be-

half of this country.

Previous recipients of the medal
have been:

Sir John A. F. Aspinall (Brit-

ain), 1937; Henry Ford (U.S.A.),

1939 ; Professor A u r e 1 Stodola

(Switzerland). 1941; A. G. M.
:\Iichell (Australia). 1943; Dr. F.

W. Lanchester (Britain). 1945;

Professor S t e p a n Timoshenko
(U.S.A.), 1947; Dr. Fredrik
Ljungstrom (,Sweden), 1949.
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Pictured above and below are groups at the Shawinigan Falls meetings.

The President

Visits St. Maurice

Valley Branch

The March meeting of Council

was held at the Cascade Inn at

Shawinigan Falls on Saturday,
March 10th, in conjunction with
the presidential visit to the St.

Maurice Valley Branch.

During the trip the presidential

party took the opportunity to visit

the site of the Duplessis Bridge
failure. The lower photograph,
taken against one of the entrance

pylons of the bridge as a backdrop
includes (1. to r.) general secretary

Austin Wright; J. 0. Martineau,
councillor, Quebec Branch; Harold
Young, Dominion Bridge Com-
pany; President Vance; Vice-Pre-
sident J. F. Wickenden; R. E.

Kirkpatrick, chairman, St. Maurice
Valley Branch; Frederic Poliquin,

Alderman, Three Rivers; S. E.
Williams, past chairman, St.

Maurice Valley Branch.

The upper picture was taken at

the Chateau de Blois in Three
Rivers. In the front row are: (1. to

[•.) Mrs. W. R. Mackay and Mrs.
C. H. Neil, of Three Rivers; Al-
derman Poliquin; Mr. Vance; Mr.
Kirkpatrick; Mr. Wickenden; Mrs.
Vance; Mrs. Wickenden; Miss M.
McLaren, E.I.C. Headquarters. In
the back row are (1. to r.) E. A.
3ross, Toronto Branch council-
lor; R. C. Flitton, past-councillor,
Montreal; Mr. Williams; L. A.
Duchastel, councillor, Montreal
Branch; Mr. Wright; Mr. Mar-

tineau; W. R. MacKay, a member
of the St. Maurice Valley Branch
executive; R. N. Coke, councillor,

Montreal Branch; C. H. Neil, St.

Alaurice Valley Branch executive;

C. Williams, branch secretary; I.

R. Tait, councillor, Montreal
Branch; C. G. de Tonnancourt.
vice-chairman, St. Maurice Valley
Branch.

Meeting of Council

Secretary's Notes

At a meeting of Council, at

Headquarters, January 20, 1951,

Vice-President R. E. Heartz was in

the chair.

Tariff Item 180-e

There was a general discussion

of the subject, the outcome of

which was that the Institute's

Committee on Professional Inter-

ests under the chairmanship of J.

B. Stirling was asked to take on
the responsibility of making the
necessary representation to the
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Tariff Board at the end of the

month. i

It was announced that the In-

stitute had arranged for a meeting
of engineers representing a great

variety of interests to take place in

the Institute auditorium on the
afternoon of Thursday, January
25th in order to discuss the problem
with them. On the basis of the out-
come of this discussion the brief

would be prepared. It was the gen-
eral opinion that the ^ istitute

would be agreeable to ti^e con-
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tinned exemptions from customs

duties of plans for machinery and
production equipment.

Civil Defence

Mr. Allan C. Ross of Ottawa
was appointed as the Institute's

representative of the National Re-
search Council Committee which
had been set up to study the sub-

ject of shelters in relation to build-

ing structures.

It was agreed that the Council

of the Institute should advise the

branches of its policy with regard

to the Institute's participation in

civil defence. Council did not be-

lieve that this was a matter which

at the moment should be handled

on the national level but did agree

that members of the branches

should be encouraged to participate

in the activities at the branch level.

It was agreed that a letter along

these lines would go out immediate-
ly to the branches.

Lecture Course

It was reported by the field secre-

tary that a series of lectures of a

non-technical nature had been ar-

ranged for young engineers in the

Toronto area. The course is to con-

sist of twenty lectures and the per-

sons attending the lectures were to

pay a fee to cover at least a por-

tion of the cost. Twenty-two young
men had reported for the course.

Manitoba Agreement

The scrutineers appointed by the

chairman opened the councillors'

ballot on the proposal for a co-

operative agreement with the As-
.*ociation of Professional Engineers

of Alberta. They reported that of

148 ballots returned all but 5 were
in favour of the proposal. It was
reported also that the ballot taken
by the Association in Manitoba
was approximately 11 to 1 in

favour of the agreement. It was an-

nounced that the ceremony of sign-

ing the agreement would take place

in Winnipeg on Thursday, Febru-
ary 22nd. at which it is expected

the president, the Chairman of the

Institute's Committee on Profes-

sional Interests and the general

.secretary would attend.

Toronto Office

The Finance Committee reported

the receipt of a substantial sum of

money from the Toronto branch
for the assistance which the Tor-

onto x:.T^ce of the In.stitute had
been .\\e to render the branch.
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Technical Sections—Montreal Branch

The general secretary presented

a- request from the Montreal
branch that the auditorium at

Headquarters be made available to

them on Mondays, Tuesdaj^s, Wed-
nesdays and Thursdays throughout

the season. Previously the space

had been made available to them
on Tuesdays and Thursdays, and
every other Monday. This further

request was for the balance of the

Monday evenings and for all of the

Wednesday evenings.

The Montreal branch in their

communication indicated that they
had established six separate tech-

nical sections and were prepared
to have meetings four nights a week
if the auditorium were made avail-

able to them. It ws agreed that
their request be granted to be ef-

fective at the beginning of the Fall

programme in 1951.

Legal Action by Former Advertising

Agent

The general secretary reminded
Council that some time ago action

had been taken by the former ad-

vertising agent for The Engineer-

ing Journal, claiming payment of a

substantial amount for commis-
sions on advertising that had been

sold previous to the cancellatio:

his contract. The general secreT,,:

explained that the lawn»,-ers and th*

officers of the Institute had n^
•

been able to see any justice in

claim and accordingly had refu-er;

to make payment. The case iiad

now come to trial although it

not expected that any deci-

would be handed down for at U a-'

one month's time.

The annual report of Counci
which included reports of commit-
tees and branches, was present^:

and approved.

Regional Meeting of Council

A letter was presented from th.'

Lakehead branch in which the re-

quest was made that a regiona

meeting of Council be held ther^

in the month of June. Counci'

looked with favour on the proposa

and the general secretary- was in-

structed to notify the branch.

News of Other Societies

The triennial reunion of the

Engineers' Alumni Association
of the University of Toronto is

planned for Friday and Saturday,

October 26 and 27, 1951, at the

Roval York Hotel.

The 1951 convention of The
Canadian Section of the Ameri-
can Water Works Association is

scheduled for May 21 to 23. 1951,

at the Royal Alexandra Hotel,

Winnipeg, Man.

The summer general meeting of

the American Institute of Elec-

trical Engineers will take place

in Toronto, Ont., June 25 to 29,

1951, at the Royal York Hotel.

0. W. Titus, M.E.I.c, of Canada
Wire & Cable Co., Toronto, Ont.,

is chairman of the general com-
mittee.

The spring meeting of the

Society for Experimental Stress

Analysis will be held at The Na-
tional Bureau of Standards and

The Wardman Park Hotel, Wash-
ington, D.C., May 16, 17, 18, 1951.

All inquiries should be addressed

to Dr. Edward Wenk, Jr., c/o The
David Taylor Model Basin, Wash-
ington 7, D.C.

The fourth annual meeting of

the Heat Transfer and Fluid

Mechanics Institute will be held

at Stanford Universitv, Stanford.

California, on June 20. 21, 22.

1951. The Institute will consider

advances in the fields of heat

transfer, fluid mechanics, and re-

lated fields.

Sponsors for the Institute are:

California Institute of Technology-:

Stanford University; University of

California: University of Santa

Clara; University of Southern

California: and the following di-

visions of The American Society

of Mechanical Engineers, Applied

^Mechanics, Gas Turbine Power,

Heat Transfer, Hydraulics.

The complete programme will be

issued in !May, and will be publish-

ed in the May issue of Mechanical

Engineering. Further information

may be obtained from A. L. Lon-

don, Dept. of ]Mechanical Engi-

neering, Stanford University. Stan-

ford, California.

An Applied Mechanics Con-

ference will also take place at

Stanford University. June 22. 23.

1951, arranged by the Applied

Mechanics Division of the Ameri-

can Societv of Mechanical Engi-

neers, (29 West 39th Street. N.Y.">

Subjects of discussion will be
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dynamics, elasticity, experimental

-tress analysis, strength properties

if material and plasticity.

Elections and Transfers

The National Society of Pro-
fessional Engineers announces

the election of new oflBcers who
will assume office on July 1, 1951.

L. L. Dresser of Tulsa, Oklahoma,
has been named president of tho

Society.

The semi-annual meeting of the

American Society of Mechanical
Engineers, (29 West 39th Street,

New York 18, N.Y.) will be held

at the Royal York Hotel in Tor-

onto, Ont., from June 11 to 15.

1951.

Sessions of the International

Conference of Naval Architects
and Marine Engineers are sched-

uled as follows: London, England,
June 25 to 30, 1951; Glasgow,
Scotland, July 2 to 4, 1951; New-
castle, England, July 4 to 6, 1951.

The secretary of the conference

is at 10 Upper Belgrave Street,

London, S.W. 1.

The Measurements Section of

the Institution of Electrical

Engineers, (Savoy Place, London,
W.C. 2) announces a conference

on electrical instrument design in

London, England, May 28 to 30,

1951.

Plans are proceeding for the

Third World Petroleum Con-
gress at The Hague, Holland,

May 28 to June 6, 1951.

National Committees have been
formed in many countries. En-
quiries regarding the Canadian
Committee and Canadian partici-

pation in the Congress should hv

addressed to Dr. R. K. Stratford.

Lnperial Oil Ltd., Sarnia, Ont.

The programme of the 9th

International Management Con-
gress, Brussels, Belgium, July
5 to 11, 1951, has been released.

The International Committee of

Scientific Management (C.I.O.S.)

and the Belgian national commit-
tee have announced subject mat-
ter, travel arrangements, etc.

Canada is collaborating in the

presentation of several subjects.

For further information, Canadians
should contact the Canadian Man-
agement Council, 549 Bumside
Place, Montreal 25, Quebec.

At the meeting of Council held in

Niagara Falls, Ont., Saturday, March
17th, 19-51, a number of applications

were presented for consideration and on
the recommendation of the Admissions
Committee the following elections and
transfers were effected:

Members:
W. F. Ball, Kitchener, Ont.
B. Baranowski, Burlington, Ont.
D. Beaulieu, Montreal, Que.
K. Bulins, Corner Brook, Nfld.
J. S. Bury, Trinidad, B.W.I.
H. Chaput, Ottawa, Ont.
J. N. Dickie, Hamilton, Ont.
D. N. Fraser, Montreal, Que.
W. H. Gauvin, Montreal, Que.
J. Gilmore, Montreal, Que.
B. A. Hesketh, Montreal, Que.
N. M. Hobbs, Montreal, Que.
D. C. Hutchinson, Calgary, Alta.

F. W. Iveson, Perth, Ont.
W. J. Kedzierski, Montreal, Que.
V. B. King, Woodstock, Ont.
A. D. Lindsay, Montreal, Que.
W. B. McMullen, Sudbury, Ont.
P. T. Mikluchin, Toronto, Ont.
R. C. Mitchell, Hamilton, Ont.
L. F. Pepino, London, Ont.
W. G. Siebrasse, Montreal, Que.
M. I. Speigel, Sudbury, Ont.
J. A. Stewart, Montreal, Que.
C. H. Templeton, Winnipeg, Man.
D. R. Tennent, London, Ont.
I. A. Usher, Toronto, Ont.
F. H. Vercoe, Hamilton, Ont.
CM. Wells, Montreal, Que.
G. E. Willan, Burlington. Ont.
D. F. Wood, Montreal, Que.

Juniors:

J. Allen, Sarnia, Ont.
C. M. Armstrong, Windsor, Ont.
F. G. Burchell, Copper Cliff, Ont.
.T. Deptuck, Arvida, Que.
R. H. Hales, Macdonald College, Que.
W. J. Keough, Sarnia, Ont.
T. B. J. Kruzelnicki, Winnipeg, Man.
B. D. Mathers, Toronto, Ont.
A. McGregor, Moose Jaio, Sask.
D. L. S. Pearce, Montreal, Que.
D. R. Rowe, Yorkton, Sask.
A. H. Todd, Hespeler, Ont.

Transferred from the class of
Junior to that of Member:
A. D. Allin, Rolphton, Ont.
D. B. Baker, Montreal, Que.
W. D. Barron, Montreal, Que.
R. A. Bowie, Montreal, Que.
R. A. Bowman, Victoria, B.C.
A. M. Cameron, Kirkland Lake, Ont.
E. M. desRivieres, Quebec, Que.
J. N. Galli, Montreal, Que.
L. A. Glen, Montreal, Que.
P. G. Gregery, Sorel, Que.
L. G. Grimble, Edmonton, Alta.
A. D. Harkness, Lachine, Que.
M. N. Joubert. Quebec, Que.
L. S. Heinze, Ottawa, Ont.
E. H. Martin. St. Vital, Man.
J. D. MacMillan, Beaupre, Que.
R. W. McNally, Hamilton, Ont.
D. P. MacVannel, Ottawa, Ont.
J. R. Menard, Rimouski. Que.
C. E. Mercier, Joliette, Que.
E. W. Montgomery, Ft. Garry, Man.
F. H. Nowman, St. Catharines, Ont.
G. A. Potts,_ Brnntford, Ont.
D. A. Sinclair, Windsor, Ont.
R. F. Stapells, Montreal, Que.
C. H. Townsend, Hamilton, Ont.
E. R. Welsh, Montreal, Que.

Transferred from the class of
Student to that of Junior:

.T. H. Schuster, Brooklyn, N.Y

The following Students were admitted.

R. F. Allen C. H. McAdam
V. W. G. Arnold R. K. MacDonald
N. W. Bethune K. A. McCaskiU
W. E. Bonnell J. R. McGovern
D. F. Brandon M. E. McPherson
G. A. M. Burton W. B. Maxwell
H. D. Connor M. W. T. Matthews
V. C. Dohaney R. W. Myers
J. Dunlop G. W. Newman
D. T. Durrant K. O. Oliver
E. A. Godfrey D. W. Patterson
J. P. Hartt R. S. Pollock
C. R. Hansen D. W. Prendergast
E. J. Hebert F. C. Reddy
A. M. Heise L. D. Rose
J. M. Henry J. A. Ryan
J. Hodder Y. Saar
W. F. Iwanson W. J. Smith
G. L. Johnson J. H. Washburn
M. R. Levesque J. P. Walsh

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:

J. L. Phelps, Whitehorse, Y.T.

.Junior to Member:
J. E. Flavin, Edmonton, Alta.

D. I. Hougan, Edmonton, Alta.

T. H. Newton, Edmonton, Alta.

M. E. Stewart, Edmonton, Alta.

Saskatchewan
!\iember:

S. J. Hartridge, Saskatoon, Sask.

Junior

:

H. Fleming, Regina, Sask.

Students:

J. M. C'hilds, Saskatoon, Sask.

J. A. Heal, Saskatoon, Sask.

B. Kahane, Saskatoon, Sas.

D. A. Lane, Saskatoon, Sask.

I. C. Rorquist, Sa.skatoon, Sask.

D. L. Stewart, Saskatoon, Sask.

L. W. Vigrass, Saskatoon, Sask.

Junior to Member:
B. Boyson, Regina, Sask.

N. L. Iverson, Saskatoon, Sask.

R. H. Persson, Prince Albert, Sask.

W. L. Saunders, Regina, Sask.

Student to Junior:

L. T. Johnson, Regina, Sask.

W. A. Willison, Moose Jaw, Sask.

Manitoba
Member:
D. F. Kenney, Winnipeg, Man.

Nova Scotia

Junior to Member:
A. F. Chisholm, Halifax, N.S^

New Brunswick
Members:
W. H. Crandall, Moncton, N.B.
A. J. Cyr, Fredericton, N.B.

Junior to Member:
R. D. C. Clark, Rothesay, N.B.
W. D. Fanjoy, Saint John, N.B.
J. A. Flood, Rcnforth, N.B.
D. R. Holyoke, Saint John, N.B.
R. S. Myles, Fredericton, N.B.
H. S. McCleave, Saint John, N.B.
R. R. Mclntvre, Moncton, N.B.
G. D. Reeleder. Woodstock, N.B.
R. G. Scott, Fredericton, N.B.

Student to Member:
R. A. Park, Moncton, N.B.
D. R. Robson, Sackville, N.B.
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Correspondence

Having been advised that a

group of engineers in Ottawa had
tried a somewhat novel approach
to the housing problem, the Editor
inquired, and the result was the
following interesting description of

their project.

—

Ed.

Ottawa, Ont.,

January 8, 1951

Dear Mr. Editor:

I have your letter of December
27, 1950, and am happy to reply
to your enquiry about the Fair-
haven housing project near
Ottawa.
The purpose of Fairhaven Co-

opei-ative Community is to pro-
vide high quality housing in a
desirable community employing
CO - operative organization to

achieve reasonable costs. The
Fairhaven idea arose as a result

of the serious shortage of adequate
housing which developed in the
Ottawa district during the war
years. A number of engineers from
the National Research Council
formed a study group on housing
in 1946. The result of their studies

was the formation of Fairhaven
Co-operative Community Incor-

l)orated, a company chartered in

November, 1947, under the Com-
l)anies Act of Ontario to provide
liousing for its members. The
membership was not and is not
restricted to any particular group
(if jieople and although several of

tlie members are National Re-

Photos above and below are views of the Fairhaven project.

search Council engineers there are

some members from other govern-

ment departments and others in

private businesses. Included in

tlie group are three architects.

Soon after incorporation the Co-
operative acquired a very desir-

able site just off the Montreal
Road near the Rockcliffe Airport

at Ottawa. The first job to be

tackled was a topographical sur-

vey of the site. From the infor-

mation obtained, a large scale

relief map of the property was

ijt^

prepared and the work of sub-i

division began. This was a rather

long and arduous task since it was
realized that the ultimate success

of the venture depended on ver

careful attention to this matterj

The land is rolling and somewhat
rocky in spots. ^lany fine trees

were in existence and were prizes

we were most anxious to keep. The
general aims adhered to during the

subdi^dsion were

(1) to provide lots of about
1.50' X 200"

(2) To adjust lot boundaries so

that each lot contained a particu-j

lar geographic feature -w h i c h|

would enhance its house building

possibilities. For example split

level houses were en\'isaged for

some of the lots so that the lot

boundaries were adjusted to makel
full use of the rock ledges and!
slopes which make split levelj

houses feasible.

(3) to provide a road which!

would service the houses with mini-J
mum interference with the natural!

beauty of the site

1 4) to spare as many of thej

fine trees as possible

i5l to provide community parks]
1 6) to provide a suitable septicj

area on each lot.

With information from the Com-j
munity Planning Association andl

the keen effort of several members!
of the group, a plan was finally

adopted which met most of our|

324 April, 1951 THE ENGINEERING JOURNAL



riiuirements and satisfied the

lumbers. Some small modifica-

lons were incorporated at a later

late in order to satisfy the re-

luirements of the Ottawa Area
'lanning Board.

The members then set about

milding the roads, removing trees,

Icaring ground, etc. A monthly

|uota of hours to be donated by
ach member was established. If

I member fails to meet his quota

ic i)ays a fine of 75 cents for each

lour of default. Money raised in

[his way is used to reimburse the

inore enthusiastic members who
,\i)rk over the quota, or to hire

aitside labour.

In order to ensure an overall

) I ending of the architecture, the

I'xiard of Directors of the Co-oper-
itive must approve all house

)lans. Careful attention is given

to the location of each house to

avoid interference with neighbour-

ing houses and activities. While
there is no set policy with regard

to the style of house, it is a gen-

eral principle that each house must
be a commonsense design suited

to the lot in question. It has been
recommended to all members that

they seek the services of an archi-

tect.

The plan of operation for the

co-operative is that the group as

a whole should develop the prop-

erty and community facilities. The
individual member looks after the

building of his own house and be-

comes the owner of both house and
lot. The deeds to the individual

lots incorporate restrictions which
are designed to protect the group
interests.

Because the members have
undertaken this development as a

group, coupled with the sound
guidance that the company has
received from its engineer mem-
bers, a most attractive commun-
ity, is taking shape. The total cost

to each member which covers his

own lot, the community facilities,

and other group assets such as a
considerable quantity of lumber
cut from the surplus timber con-
tained on the property amounts to

several hundred dollars less than
the price asked for unimproved
lots in neighbouring subdivisions.

Purchases in quantity for the
group have also provided signifi-

cant savings.

Included in the 20 members are

II engineers and 2 architects. All

members have much the same
educational and social background.

The forty or so children of the

members will attend the new
Maplewood school which has been

built on property adjoining the

Fairhaven site.

President of the Fairhaven com-
pany is C. Kenneth Rush, jr.E.i.c.

Others of the Board of Directors

arc G. Y. Slader, .ir.Ei.i.c, W. F.

Campbell, L. Churchward, and C
C. ,T. Bond.

I wish to thank you for your

interest. Any further information

we can sui)ply will be forwarded

at your request.

Yours very truly,

C. KiBNNETH Rush, jr.E.i.c.

Quebec Bridge Undergoing "Face Lifting"

Tourists, residents and engineers

at large will be equally interested

in the work now proceeding on the

Quebec Bridge and its approaches.
The bridge was completed in 1917
for railway traffic only and al-

though it still ranks as the largest

cantilever bridge in the world, the

roadway added in 1929, which was
then built as wide as the available

space between the two railway

tracks would permit, has for some
years been considered to be of in-

adequate width for vehicular traf-

fic.

As iiart of a large general

scheme for improving the approach
to Quebec from across the St.

Lawrence River, the present road-

way is being doubled in width,

whilst a new 780-ft. bridge, includ-

ing a 480-ft. arch span, has just

been completed across the Chau-
diere River on the same alignment

as the Quebec Bridge The Chau-
diere bridge provides space for a

three-lane highway of equivalent

width to the new highway on the

Quebec Bridge, and is part of an
efficient feeder system to the main
crossing.

The work is being carried out

under the authority of the Quebec

( Jovernment (Hon. Romeo Lorrain,

Minister of Public Works, and
Ivan E. Vallee, Deputy Minister)

,

Dufresne Engineering Co. Ltd. be-

ing the official agents of the de-

partment for the work. The steel

work for the new Chaudiere Bridge

and for the changes on the Quebec
Bridge is being fabricated and
erected by Dominion Bridge Com-
pany Limited.

The work is being done in two
stages, and the photograph shows

the first stage nearing completion,

i.e. the construction of the new
half section of roadway over the

disused railway track. This part of

the work will be finished during

the i)resent year, and the traffic

will be diverted to the new section.

Then the old roadway will be re-

moved and the new roadway ex-

tended to its full width. Thus, by
mid-summer of 1951, a continuous

30-ft. roadway providing for three

lanes of traffic will be in operation.

The illustration also brings out

clearly the 3-in. I-beam Lok grid

flooring, manufactured by Domin-
ion Bridge Co. Ltd. under licence

from U.S. Steel Corporation. More
than 100,000 sq. ft. of this floor-

ing will be used for the bridge.

Quebec Bridge.
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Cabinet du Maire Office of the Mayor

Montr eal

ey7U NOM DE LA POPULA-

TION DE MONTREAL et en mon propre

nom, je souhaite la plus cordiale bienvenue

aux delegues qui prendront

part au congres annuel de

rinstitut des Ingenieurs du

Canada.

C'est un grand honneur

pour la Ville de Montreal

que d'avoir ete choisie cette

annee comme le siege de ces

importantes assises qui

grouperont une elite d' in-

genieurs qui jouent dans

I'economie moderne un role

de plus en plus considerable.

Je puis assurer les con-

gressistes de I'lnstitut des

Ingenieurs du Canada qu'ils recevront

chez nous I'accueuil le plus chaleureux et

qu'ils conserveront de leur sejour au

milieu de nous un durable souvenir.

/ EXTEND A MOST CORDIAL

WELCOME to the delegates who will

participate in the annual convention of

The Engineering Institute of

Canada, on behalf of the

people of Montreal and in

my own name.

Montreal is highly hon-

oured in having been selected

to be the site of these im-

portant deliberations which

will unite top-ranking en-

gineers who are contribut-

ing greatly to our modern

economy.

I can assure the delegates

of The Engineering Institute

that they will be greeted in

Montreal with a really warm welcome

and that they will not soon forget their

stay among us.

ADOLPHE. MONTREAL

Le Maire de Montreal

(CAMILLIEN HOUDE)

Mayor of Montreal
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Ira p. Macnab, m.li.c.

President

OF

The Engineering Institute of

Canada

1951

The presidency of The Engi-

neering . Institute of Canada, one

of the greatest opportunities for

service to the profession, comes to

[ra P. Macnab of Halifax as the

?uhnination of a series of tributes

;hat have testified emphatically to

the high regard in M^hich he is

lield.

Mr. Macnab was born at Mala-

^ash, Nova Scotia, and received

!iis early education in local public

schools. He spent seven years as

in apprentice and journeyman
machinist and then studied engi-

neering at Mount x\llison Univer-

?itv and Nova Scotia Technical

lollege, receiving the degree of

Bachelor of Science in mechanical

'ngineering in 1913. After two
v'ears as manager of a machine
ihoD, he joined the Nova Scotia

Light and Power Company and.

ly 1923, was superintendent of

he tramway department.

In that year, he accepted an
executive position with the River-
side Iron AA^orks in Calgary. In

Vlarch. 1924 he was asked by the

Royal Securities Corporation of

Montreal to inspect the properties

jf the Venezuela Power Company
ivhich the Corporation had acquir-

ed, and in INIay, 1925 was appoint-

ed general manager of that utility.

He was transferred to the Mon-
terey Railway Light and Power

Company in 1930, and in 1931, re-

turned to Halifax to join the Nova
Scotia Board of Commissioners of

Public Utilities.

In 1947 Mr. Macnab was ap-

pointed to his present position,

general manager of the Halifa.x

Public Service Commission.

Mr. Macnab realized very early

that voluntary service to the

representative organizations of his

l^rofession was essential to his own
development. He was active in the

organization of the Halifax branch

of the Institute and was its vice-

chairman when he left for Calgary

in 1923. He was also on the coun-

cil of the Association of Profes-

sional Engineers of Nova Scotia

His active contributions were in-

terrupted during the period in

South America and Mexico but he

maintained his Institute member-
ship and again lent his active sup-

port when he returned to Halifax.

He was chairman of the Halifax

Branch in 1938 and again a mem-
ber of the Council of the Nova
Scotia Association. He was coun-

cillor for Halifax branch in 1939-

40, vice-president of the Associa-

tion during the same period, and
in 1949 was simultaneously presi-

dent of the Association and vice-

president of the Institute for the

Maritime zone. In 1950 he was
elected president of the Dominion
Council. He was active in the pro-

motion of the Institute's joint

agreement with the Nova Scotia

Association which combines fees

and membership and in effect

allows the two organizations to

function as one in that province.

Mr. Macnab's signal contribu-

tions to the American Water Works
Association and its Canadian sec-

tion, have been recognized recent-

ly through his nomination to re-

ceive one of the association's high-

est honours, the George Warren
Fuller Memorial Award for dis-

tinguished service in the field of

water supply.

Mr. Macnab has always taken

an active interest in community
work. After returning from Mexico
he served three years as an elected

representative of the Cumberland
County Municipal Council. Dur-
ing the last war he was provincial

chairman for Nova Scotia of the

Disaster relief committee of the

Red Cross. In 1942 he was ap-

pointed chairman of the committee
to prepare a new Master Plan for

the future development of the City

of Halifax. This committee after

three year's work proposed a plan

which has formed the basis for the

development of the city since that

time. In 1949 he was chairman of

the Community Chest drive in the

City of Halifax and is now serving

on the executive of the Halifax
Civil Defence committee. For
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several yeais he has been a nieiii-

lier of the Council of the Halifax
Board of Trade.
He has served on the Board of

Regents of Mount AlHson Univer-
sity and is now a member of the
Board of Governors of Nova Scotia

Technical College. In 1950 Mount
Allison further recognized his great
wortli bv conferi'ing on liim tlie

degree LL.D. (Honoris causa).
Mr. Macnab is the third presi-

dent of the Institute from the
Maritimes and he assumes the
office at a time when the profession
of engineering looms large on the
national and international scene.

His record of past services ensures
that he will add further distinction

to this high office.

Newly Elected Officers

of the Institute

J. W. Sanger, m.e.i.c, general manager
of the City of Winnipeg Hydro Electric
System has been elected vice-president
of the Institute to represent the Western
Provinces.
Bom in Bristol, England. Mr. Sanger

received his technical training at Faraday
House, London. From 1906 to 1911 he
was district superintendent of the Mid-
land Electric Power Company at Staf-
fordshire, England. In 1912 he came to
Canada and worked as di.*tribution su-
perintendent for the City of Winnipeg
Hydro Electric Sy.stem. During 1913 and
1914 he was a.ssistant branch manager
for the Siemens Companj' of Canada
Limited. He returned to the City of
Winnipeg Hydro Electric System in 1915
as power house .superintendent. In 1922
he was appointed chief engineer of the
system, and he received the appoint-
ment as general manager in 1944.

.Additional professional contributions
of Mr. Sanger have included service as

.J. W. Sanper, M.K.I.C.

vice-chairman, Manitoba Power Com-
mi.s.-ion (19.31-34) ; and as a member
of the Manitoba Rural Electrification

Enquiiy Commi.ssion (1942).

Mr. Sanger joined the Institute as an
.A.--.--ociale Member in 1921, transferring
(o Member in 19.36. He was chairman
in 1939 of the Winnipeg Branch of the
In.stitute, and Councillor for the branch
in 1942, In 1933 Mr. Sanger was presi-

dent of the As.sociation of Professional
Engineers of Manitoba. He is also a
member of the American Institute of
Electric;d Engineers.

C G. R. Armstrong, .m.e.i.c, consulting
engineer, Windsor, Ont., will rei)resent
the Pro\ince of C)ntai'io as \'ice-presi-

dent of tile Institute.

Mr. Armstrong was born at Merlin,
Ontario, and attended highschool there
and at Leaminf^ton, Ont. He graduated
fiom the University of Toronto in 1920
with a degree of B.A.Sc. In 1924 he re-

C. G. K. Armstrong, M.E.I.C.

ceived his certificate as an Ontario Land
Surveyor.

He gained his early engineering ex-

perience with the International Nickel
Company, on topographical and under-
ground surveys at Creighton Mines. In
J 920, he was assistant construction su-

]ierintendent with Brunner Mond Can-
ada Limited, at Amherstburg, Ont. In
1921 and 1922, he was on the staff of

University of Toronto as a demonstrator
in engineering drawing. The following
year he entered the employ of the late

J. J. Newman, consulting engineer and
Ontario Land Surveyor at Windsor, and
in 1925 entered the partnership of New-
man and Armstrong in that city. Since
1944 Mr. Armstrong has operated his

own business under the name of C. G.
Rus.sell Armstrong, consulting engineer.

and Ontario Land Sur\eyor, and has s
large private practice.
Mr. Arm-strong i.s an active member

of the Border Cities Branch, is a past-
chairman, and served two years as ^—
councillor. He joined the In.5titute as i

Junior in 1921, transferring to A.ssociafc

Member in 1925,' and to Member n
1940. He is president of the Ontari
Land Survej'ors Association, and is

Trustee of the Canadian Section of til

American Waterworks A.ssociation. Hi
has taken a keen interest in the welfar
of the engineering profes-sion.

J. B. Stirling, m.e.i.c, of Montreal, —

^

been elected vice-president of the In
stitute to represent the Province o
Quebec.

^
Mr. Stirling has been president

E. G. M. Cape & Co., Montreal, sine
May 19.50. He joine<l E. G. M. Cap
Company in 1915, and was a field en
gineer and a supervising engineer oi

many contracts of the Company. H

J. B. Stirling, M.E.I.C.

became a partner in the firm in 192^
and vice-president in 1940.

He was born at Dundas, Ontario, an(|

received his early education the

Graduating from Queen's Universit;

class of 1911. he worked first on mi
cipal constmction proiect.s in Ontariq
Manitoba, Saskatchewan. He served
Canada. England and France with
R.C.E. in 1917 to 1919.

In 1948 Mr. Stirling was president

The Corporation of Professional En
gineers. He is jiresident of the Montreal
Board of Trade, and a past-president

the Canadian Constr\ict.ion Association

A past-councillor of the Engineering
stitute. and a past-chairman of

Montreal Branch, he has served the

stitute"s Committee on Professional

terests as chairman since 1944.

joined the Institute in 1913 as an A
sociate Member, transferring to Mem-
ber in 1934.

J. 'W. Morris, m.e.i.c, has been elected

councillor of the Institute to represent

the Newfoundland Branch.
Mr. Morris who was born at Wallace.

N.S.. studied at McGill Universuv
where he received a B.A.So. degree in

1894.

He worked first on operation and con-

struction for the Montreal Street Rail-

way. He was later associated with the

Royal Electric Company's hydro electric
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nstallations at DeCew Falls, Ont., and
t Chainbly, Que., and worked on gen-
ial .-ierx- icing: for the Company in Que-
ue and Ontario. He was later in

vingston, Jamaica, and in Georgetown,
British Guiana, as superintendent of

on.struction for street railways. For

J. W. Morris, M.E.I.C.

Many years Mr. Morris was associated

Kith Reid Newfoundland Company, St.

|fohns, as superintendent of the electrical

jl(>|iartment. He was made general man-
jigcr of the Newfoundland Light and
i'ower Co. Ltd., on transfer of the com-
jiany to the Royal Securities Corpor-
iiion. Mr. Morris is now retired.

Mr. Morris became a Member of the
institute in 1920.

M. L. Baker, m.e.i.c, associate professor
ii mechanical engineering at Nova
-Scotia Technical College, Halifax, has
M'cn elected to the Council to represent
Ih^ Halifax Branch.
Mr. Baker was born at^ Pinehurst, N.S.

Hi' was a machini.st for the Acadia Gas
Kngines Ltd., Bridgewatej-; N.S., before

M. L. Baker, M.E.I.C.

Attending Nova Scotia Technical Col-
lege, from which he graduated in mech-
inical engineering in 1932. He worked
for Hillis & Sons Ltd., Halifax as a
sales engineer for a year before joining
the staff of the N.S.T.C, as an instructor.

He was appointed assistant professor of

mechanical engineering in 1938.

He joined the Listitute as a Member
in 194.5 and was chairman of the Halifax
Branch in 1949. Active also in the Asso-
ciation of Professional Engineers of

Nova Scotia, he was a member of coun-
cil of the Association for the term
1948-50.

D. O. Turnbull, M.E.I.C.

D. O. Turnbull, M.E.I.C, who was chair-

man of the St. .John Branch in 1950, has

been cleclod to llio C'ouncil of the In-

stitute.

Mr. Turnlnill lias hern in pri\'ate prac-

tice as a consulting engineer in Saint

John, N.B. since 1945. He had been in

the Navigation Branch of the R.C.A.F.

from 1939 to 1944.

Born at Rothe.^iy, N.B., he studied

at Rothesay Collfgiate School and Rid-

ley College, St. Catharines, Ont. He
went to Royal Military Colh-ge, King.s-

lon. Ont., graduating in the class of 1929.

He woiked for a lime for Canadian In-

dustries Limited and in 1930 he joined

the Foundation Companj' of Canada
\Ad. He was a job engineer and later

a jo'o sujierintendent with the Founda-
tion Company until 1939.

Joining the Institute as a Junior in

1932. he transferred to Associate Mem-
ber in 1939 and to Member in 1940. He
has been active in the Saint John

Branch, and is a councillor of the Asso-

ciation of Professional Engineers of

New' Brunswick.

W. P. C. LeBoutillier, m.e.i.c, assistant

general superintendent of the Kenogami
Mill of Price Brothers & Company,
Limited, has been elected to council to

represent the Saguenay Branch.
Born at Quebec City, he attended

Royal Military College, Kingston, grad-

uating in 1925. He received a bachelor
of science degree in civil engineering
from McGill University the following

>-ear. He joined the Bell Telephone Com-
pany of Canada upon graduation and
was posted to the Montreal division out-
side i)lant engineer's office, where he re-

mained until 1929. At that time he left

Montreal for the north country to work
in pulp and paper industry, joining

Price Brothers & Company Limited, at

the Kenogami Mill. During World War
II he served with the Canadian Ai-my,
retuining in 1945 to Kenogami.
He has been a member of the Sague-

nay Branch since 1929 and during this

])priod .served as branch secretary, vice-

chairman and chairman. He joined the
Institute as a Junior, transferring to

.A.'isociate Member in 1938, and to Mem-
ber in 1940.

Milton Eaton, m.e.i.c, has been elected

to the Council of the Institute to repre-

sent the St. M.un-ice Valley Branch.

W. P. C. LeBoutillier, M.E.I.C.

M. Eaton, M.E.I.C.

Mr. P'aton is an electrical engineer for

Shawinigan Chemicals Limited, Shaw-
inigan Falls, Que. He was awarded the
Gzowski Medal of the Engineering In-

stitute in 1933 for his paper "Automatic
Operation of Electric Boilers". He is

responsible for later improvements in

electric boiler controls described in a
liapei- jji-esented at the A.I.E.E. summer
genei-ai meeting of 1947 and i^ublished
in th(^ October, 1947, issue of '"Electrical

Engineering."'

Born at Whitewater, Man., he studied
at McGill University and graduated with
the degree of B.Sc. in electrical en-
gineering in 1921. During 1921-22 he was
on the engineering staff of the Shawin-
igan Water and Power Company at
Shawinigan Falls. Que.
From October 1922, he was in charge

of the electrical department of the Cana-
dian Electro Products Co. Ltd., the com-
pany which in 1927 was incorporated as

Shawinigan Chemicals Limited.
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He joined the Institute as a Student
in 1920, becoming an Associate Member
in 1925 and a Member in 1940. He was
chairman of the St. Maurice Valley sub-
section of A.I.E.E., in 1947-48; chairman
of the St. Maurice ^'allev Branch of the

E.I.C. in 1948-49.

H. Gaudefroy, m.e.i.c, who has been
elected a councillor of the Institute to

H. Gaudefroy, M.E.I.C.

represent the Montreal Branch, is a pro-

fessor at Ecole Polyteehnique, Mont-
real.

Mr. Gaudefroy was born in Montreal

and studied at Mont Saint Louis Col-

lege and at Ecole Polyteehnique where

he graduated in civil engineering in 1933.

He did post-graduate work at the Mas-
sachusetts Institute of Technology, ob-

taining a degree in electrical engineering

in 1934. For the next four years he was

an engineer with the Bell Telephone
Company in Montreal, working on auto-

matic central office equipment.

He .joined the staff of Ecole Poly-

technique in 1939 as assistant professor

of mathematics. He was named associate

profe.'isor in 1943, and assistant to the

dean, and registrar. In 1947 he became a

full professor.

A reserve officer of the R.C.A.F., with

the rank of .squadron leader, he is com-
manding officer of the University of

Montreal Resserve University Flight. He
has been secretary-treasurer of the

Graduate Society of Ecole Polyteeh-

nique since 1940.

He has worked on committees of

professional societies in which he holds

membership — the Corporation of Pro-

fessional Engineers of Quebec, the

.\merican Societv for Engineering Edu-
cation, and the Engineering In.s-titute.

He was chairman of the Montreal Branch
of the In.stitute in 1950. He had joined

the In.stitute as a Junior in 1934, tran#-

if-rring to Member in 1942.

A. S. Rutherford, M.E.I.C, vice-president

of .1. L. E. Price & Company Limited,

Montreal, has been elected a councillor

of the Institute to represent the Mont-
real Branch.

Mr. Rutherford, a Montrealer, entered

the Royal Military College of Canada
in 1917 and graduated in 1920. He went
to McGill University where he received

a degree of bachelor of science, in civil

engineering in 1922. That year he joined

.4. S. Rutherford, M.E.I.C.

Church Ross Company Ltd., engineers
and contractors, for whom he worked as
office engineer, field engineer and con-
struction superintendent for si.x years.

From 1928 to 1932 he was with George
A. Fuller Companj- of Canada Ltd.,

Montreal as superintendent of construc-
tion of the Dominion Square Building,
C.I.L. House, and the Canadian General
Electric Building, in Montreal. In 1932
be hecame associated with J. L. E. Price,

M.E.I.C, and A. Turner Bone, m.e.i.c, in

the formation of J. L. E. Price & Com-
pany Limited, builders and contractors,

and he was appointed the vice-president
of the company.

From 1940 to 1945 he served in the
Canadian Armj', and held the following
posts: with the Royal Canadian En-
gineers as company commander; Assist-

ant Director of labour, Canadian Army;
and C.R.E., Second Canadian Armj'
Troops, R.C.E.

He joined the Institute in 1920 as a

Student, transferring to Associate Mem-
ber in 1928, becoming a Member in 1940.

A. C. Ross, M.E.I.C.

A. C. Ross, M.E.I.C, president of Ross-
Meagher Limited, Ottawa, will represent

the Ottawa Branch on the Council of the

Institute.

A native of Ottawa, he studied at

Ottawa public and normal schools and
Ottawa Collegiate. He went to McGill

University and graduated with a d'.-i t

of bachelor of science in electrical en-

gineering in 1911. He worked as au in-

spector and assistant electrical engineer
for National Transcontinental Railway
form 1911 to 1914. He took the Ist Re-
inforcing Company from the 38th Bat-

talion overseas in ihe spring in 1915. He
served in England, France and Belgm,
with the 12th Re.serve Battalion,
38tli Battalion, and the 4th Cauad;
Entrenching Battalion, as captain, and
wd^ promoted to major. He was in-

valided home m 1918, and after his d
charge, became a partner in Ross
Meagher. Tlie firm later became Ri

Meagher Limited, general contractoi

and engineers.

Mr. Ross was president of the Cj

dian Construction Association in 1949,

and during 1950 was chairman of the

Ottawa Branch of the Engineering In-

.-ititute. He joined the Institute in 1933.

He is a member of the .\ssociation ol

Professional Engineers of Ontario, and
a i^ast-president of the Ottawa Board of

Trade.

M. G. Saunders, M.E.I.C, plant engineer

for the .\luminum Company of Canada.
I>imited. Kingston Works, will represent

the Kingston Branch on the Council of

the Institute.

Born at Elgin, X.B., Mr. Saunders at-

tended Acadia University. He sen"ed
overseas from 1915 to 1919 with the C.E.
and the R.A.F. He received the degree

of B.A. from Acadia in 1916. in absentia.

He entered Nova Scotia Technical Col-

lege on his return and received the

degree of B.Sc. in mechanical engineer-

ing 1923. He served as assistant professes

M. G. Saunders, M.E.I.C.

of engineering at Acadia Univei-sity fo

4 years and in 1927 received a niaste

of arts degree from that university. H<
joined the staff of the Aluminum Com-
pany of Canada Limited at Arvida thai

year as a mechanical engineer, beconi;

ing mechanical superintendent in 193f

He transferred as plant engineer, in 194

to the Ivingston U'orks of the Aluminun
Companj- of Canada Limited.

While at Arvida Mr. Saunders was ac

tive in the Saguenay Branch of the

Institute; he was chairman in 1939-4fli

;ind a member of council for that brand
in 1941-43. He has represented tht

Kingston Branch on the Ontario Provii

cial Division of the Institute since th«

3:i0
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E. R. Graydon, M.E.I.C.

tonnation of the Division. He joined tlie

Institute in 1933 as an Associate Meiii-

Imi', ti'ansferring to Member in 1940.

E. R. Graydon, m.e.i.c, chief engineer

lur the Ontario division of the Dominion
l^ndge Company, Limited, has been
rlected a councillor to represent the

I'lironto Branch of the Institute.

Mr. Graydon was born in Toronto,
Hid received his engineering education
it the University of Toronto, graduating
111 1935 in civil engineering. He was em-
ployed by the Toronto Iron Works Ltd.,

tipfore joining the Dominion Bridge

Company Limited, in 1937. He received

the appointment as chief engineer in

:1947.

Mr. Graydon joined the Institute as

a Member in 1942, and has served the

Toronto Branch as chairman of the

Junior Section and chairman of the

Branch. He is a member of the Associa-

tion of Professional Engineers of the

Province of Ontario, and an associate

member of the American Society of

Civil engineers.

V. A. McKillop, M.E.I.C.

V. A. McKillop, M.E.I.C, has been re-

elected councillor of the Institute repre-
lenting the London Branch.

He was born at West Lome, and grad-
lated from the University of Toronto
vith a B.A.Sc. degree in 1924. On grad-

uation Mr. McKillop joined the staff

of the Public Utilities Commission, Lon-
don, Ontario, as assistant engineer, and
two years later was promoted to engi-

neer. He later became assistant man-
ager and in 1949 became assistant gen-
eral manager and secretary of both the
Public Utilities Commission and the
London Railway ComAiission.

Mr. McKillop joined the Institute as

a Junior in 1926, tran.sferring to Asso-
ciate Member in 1927, to Member in

1940, He is a past-chairman of the
London Branch, and has completed two
))revious terms as councillor for the
London Branch.

G. W. Lusby, M.E.I.C.

G. W. Lusby, m.e.i.c, will represent the
Border Cities Branch of the Institute

on the Council.

Mr. Lusby was born at Ahmerst, N.S.,

in, 1903. He attended Acadia University,

and Nova Scotia Technical College,
Halifax, receiving a B.Sc. degree in

mechanical engineering in 1925.

He worked for Canadian International
Paper Company at Three Rivers, Que.,
on the resident engineers staff in 1925.

With Fraser Brace Engineering Com-
pany, Gatineau, Que., the next year, he
worked on paper mill construction. He
joined Ford Motor Company of Canada
Ltd., at Windsor, Ont., in 1927 to work
on laj'out and design of plant equip-
ment. He has remained with the Com-
pany, and is engineer to the general
superintendent of plant 4, body and
final assembly division,

Mr. Lusby joined the Institute as a
Student in 1925, transferring to Junior
in 1931, to Associate Member in 1937.
and to Member in 1940. He has been
active in the Border Cities Branch,
serving as its secretary-treasurer in 1947,
and as its chairman in 1949.

E. R. Eaton, M.E.I.C, of Canadian Johns-
Manville Co. Ltd., Sudbury, has been
elected Councillor representing the Sud-
bury Branch for the term 1951-52.

A charter member of the new Sudbury
Branch formed last year, Mr. Eaton was
its first councillor. He has been a mem-
ber of the Institute since 1943. He is

also a member of the Association of

Professional Engineers of Ontario.

Born and educated at Orillia, Ontario,
he attended the University of Toronto,
graduating with the degree of B.A.Sc. in

mechanical engineering in 1936.

E. R. Eaton, M.E.I.C.

Following graduation he joined the

Steel Company of Canada Ltd., at

Canada Works, in Hamilton, working on
the improved performance of cold head-
ing tools. In 1939 Mr. Eaton was ap-
pointed plant superintendent of the East
Mill, and in 1945 project engineer for

Canada Works.

Early in 1947 he joined Canadian
Johns-Manville, ind since that time has
been located in Sudbury as district sales

engineer.

S. E, Flook, M.E.I.C, city engineer of

Port Arthur, Ont., has been elected

councillor to represent the Lakehead
Branch of the Institute.

Mr, Flook was born at Willowdale,
Ont,, and attended Toronto University
where he obtained a B.A.Sc. degree in

1912. He received the degree of O.L.S.

in 1913.

In 1913 he moved to Port Arthur and
practiced surveying and engineering
until 1934, at which time he received the
appointment as city engineer of Port
Arthur.

Mr. Flook was chairman of the Lake-
head Branch of the Institute in 1947. He
has been a Member since 1936.

E. J, Durnin, m.e.i.c, construction en-
gineer for the Saskatchewan Power Cor-
poration, has been elected to the Council

S. E. Flook, M.E.I.C.
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E. J. Durnin, M.E.I.C.

Cannilian Constiuclioii Associulion aL

luliiionton.

Mr. Tye was bom at Haysville, Out.,

and attended Gait Collegiate Institute.

He graduated from the University of

Toronto in 19U8. He was employed by
the construction department of Cana-
dian Pacific Railway until 1922 on vari-
ou.s engineering projects in Western
Canada. He transferred to the Lacombe
Xorth-Western Railway Co. in 1922,

and was in charge of engineering and
operation until 1928. He joined the
Northern Alberta Railway Company
then, and was engineer in charge of

maintenance and construction until his

retirement in 1949.

Mr. Tye served overseas as a battalion
works officer attached to the Winnipeg
Grenadiers in World War I. He was
awarded the Military Cross at Passchen-
dale.

He joined the Institute as a Member
in 1944.

Professional Engineers of British Colum-
bia; of the National A.ssociation of Cor-
rosion P^ngineers, ihe Instrument Society]
of America, and the Societj' of f.xperi-

mental Stress Analj-sis. He w-as chairman]
of the Kootenaj' Branch of the Engineer-

j

ing Institute in 1949.

G. W. Allan, m.e.i.c, president of Cana-j
dian Sumner Iron Works Limited, has}
been elected councillor of the ^'ancou-
\ er Blanch of the In.stitute.

Mr. Allan was born in Scotland, andl
received public and high school educa-
tion in Vancouver, Canada. He returned]
to Scotland, where he graduated from]
the Royal Technical College of Glasgow]
in mechanical engineering, and served)
an apprenticeship as an engineer with]
Mirrlees-Watson Glasgow Co.
Returning to Canada in 1911, he]

joined the engineering staff of the B.C.
Sugar Refining Co., before forming the I

engineering firm of Allan <fe McKelvie.j
later incorporated as the Canadian!

of the Institute to represent the Sas-
katchewan Branch.

Mr. Durnin was born at Dauphin.
Man. He was educated at Melfort, Sask.,

and at the University of Saskatchewan,
graduating as a bachelor of arts in 1924.

He was for two years in Royal Canadian
Air Force, after which he attended Uni-
versity of Manitoba and graduated with
a degree of B.A.Sc. in electrical en-
gineering in 1928. The following year he
went to Canadian Westinghouse Com-
pany, Hamilton, Ontario, for an appren-
tice course. He became associated with
the Saskatchewan Power Commission in

1930. He was successively assistant en-
gineer and district operating superin-
tendent for the Saskatoon power plant,

and commercial superintendent at Re-
g;na. From 1940 to 1945 he served in

Canada, England and N.W. Europe,
with the Royal Canadian Engineers, re-

turning to Saskatchewan Power Cor-
|joration in 1946.

He joined the Institute as a Junior
in 1930, becoming an Associate Member
in 1939 and Member in 1940.

H. W. Tye, m.e.i.c, will represent the
Edmonton Branch on the Council of the
Institute.

During the past year Mr. Tye has
been executive secretary for Alberta
Division. Prairie Roadbuilders Section,

A. H. W. Busby, m.e.i.c, has been
elected to represent the Kootenay
Branch on the Council of the Institute.

Mr. Busby is with Consolidated Mining
and Smelting Company of Canada Lim-
ited at Trail, B.C.

Mr. Busby was born in Birmingham,
England. He graduated in mining en-

U. W. Tye, M.E.I.C.

A. II. W. Busby, M.E.I.C.

gineering from University of Birming-
ham, in 1923. He had completed an ap-
])renticeship with General Electric Com-
pany at Birmingham, in 1918, and had
served in 1918 and 1919 with the Royal
.\ir Force before entering University.

He was an electrical research engineer

with the Mines Department in England
for a time before coming to Canada in

1924 and joining the electrical depart-

ment of Consolidated Mining ami
Smelting. He was assistant superintend-

ent of the electrolytic department of

the company's zinc plant from 1927 to

1930. Sub.sequent appointments in the

Company were as follows: senior research

a.ss'stant in the Research Department.
1930; senior re.~earch engineer and super-

visor of the instrument and physical

testing division, 1942; superintendent of

physical research, 194.^; superintendent

of engineering research and develojv

ment, 1946. Mr. Busby was awarded the

Gzow.'=ki Medal of the Institute in 1949.

Ho is a member of the Association of

G. W. .\llan, M.E.I.C.

Sumner Iron Works Limited. In 1918 he]
was appointed vice-president and he be-]
came president in 1928.

Mr. Allan was chairman of the Van-j
couver Branch in 1949. He had joined]
the Institute as a Member in 1942.

P. B. Stroyan, M.E.I.C., superintendent of]

the Board of Park Commissioners. Van-]

P. B. Strovan. M.E.I.C.
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couver, will be a councillor of the In-

stitute representing the Vancouver
Branch.
Mr. Stroyan was born in Derby, Eng-

land. He studied civil engineering in

Canada at the University of British

Columbia, graduating in 1924 with a
B.A.Sc. degree. In the next 10 years he
was employed on design and construc-

tion of concrete and structural steel

works at the S. E. Junkins & Major Co.;
Major J. R. Grant, consulting engineer;

John S. Metcalfe Co., Vancouver; and
Major W. G. Swan, consulting engineer;

and with the Vancouver School Board.
In 1935 he worked for Consolidated
Mining and Smelting Company on de-

sign and details of industrial buildings.

In 19ci6 he was clerk of works on school

construction for the Vancouver School
Board. He joined the Vancouver Parks
Board as assistant superintendent and
engineer in 1937.

In 1948 Mr. Stroyan was chairman of

the Vancouver Branch of the Institute,

and in 1949 he was president of the

Association of Professional Engineers
of British Columbia. He joined the In-

stitute as an Associate Member in 1938

transferring to Member in 1940.

Reginald Bowering, m.e.i.c, has been
elected councillor for the Victoria

Branch of the Institute. Mr. Bowering
is in Korea at present on leave of

absence from the Department of Health
and Welfare of British Columbia.
Mr. Bowering, a sanitary engineer in

the Health Department was the only
Canadian engineer selected to join the

six teams of doctors and engineers sent

to Korea.
Mr. Bowering received the degree of

B.Sc. from the University of Manitoba
in 1938 and graduated with a M.A.Sc.
degree in public health training at the

University of Toronto in 1939. He joined
the British Columbia Health Depart-
ment in 1940, as public health engineer
and chief sanitary inspector. He was
later appointed director of the division

R. Bowering, M.E.I.C.

of public health engineering of the De-
partment of Health & Welfare.
He has taken active interest in stream

(loUution control and is a member of

the Pacific Northwest Pollution Control
Council.
He joined the Institute as a Member

in 1942. He was chairman of the Vic-
toria Branch in 1949.

Pe^dcutcUd

News of the Personal Activities

of

Members of the Institute

R. W. Diamond, m.e.i.c, vice-president

and general manager of The Consoli-
dated Mining and Smelting Company
of Canada, Limited, has been awarded
the medal of the In.stitute of Metals
of London, England. This medal is the
highest award made by the Institute of

Metals and is presented for outstanding
services to the non-ferrous metal indus-

tries. As a recipient of this honour from
one of the world's most prominent tech-

nical societies, Mr. Diamond joins a
company of other very distinguished
metallurgists.

R. W. Diamond, M.E.I.C.

Mr. Diamond is a past-president of

the Canadian Institute of Mining and
Metallurgy. He was the recipient of the
Julian C. Smith Medal of the Engineer-
ing Institute in 1949.

Major-General C. R. S. Stein, M.E.i.c,

has been appointed civil defence co-

ordinator for the Province of British

Columbia.

The Engineer Sub-committee of the
Greater Victoria Civil Defence Board in-

cludes A. S. G. Musgrave, m.e.i.c., chair-

man; H. D. Dawson, m.e.i.c, and H. F.

Bourne, m.e.i.c.

The work of the co-ordinator is al-

ready under way in its organization, and
the education of the public for the civil

defence programme is to begin soon.

H. F. Finnemore, M.E.I.C., chief electri-

cal engineer of Canadian National Rail-

ways, Montreal, was guest speaker at

the regular monthly meeting of the
Central Electric Railfans Association at

Chicago, in January. Mr. Finnemore
described the electrification system of

the Canadian National in connection
with the Montreal terminal and Mont-
real suburban lines for which the com-
pany recently received three new loco-

motives, and now has on order 18
multiple-unit suburban motor and trail-

er coaches.

P. M. Sander, m.e.i.c, has resigned as

general manager of the Western Irriga-

tion District. He was appointed, during
1950, colonization manager of the De-

Sauder, M.E.I.C.
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partment of Water Resources of the
Alberta Government, in connection with
the St. Mary River Development.
One of the major responsibilities of

the government will be colonization of

the adjacent lands when that project is

completed. Mr. Sauder is manager of
the St. Mary River Development. He
will transfer to S.M.R.D. the coloniza-
tion staff of the Lethbridge Northern
Irrigation District, whose colonization
work is practically completed.
Mr. Sander directed the Lethbridge

Xortheru Irrigation District, launched in

1919, from 1924-1940. He was then ap-
pointed director of water resources for

the ProNince, and since 1944 he has
been general manager of the Western
Irrigation District at Strathmore, Alta.

He will continue to act as a consultant
to the Western District.

George W. Rayner, m.e.i.c, president of
Rayner Construction Co. Ltd., Toronto,
is among those engineers whose names
have been given to new projects of the
Ontario Hydro-Electric Power Commis-
sion. He was recently presented with an
illuminated scroll in appreciation of his
work in the construction of Ontario
Hydro's tunnel development on the
Mississagi River, near Thessalon. The
development has since been renamed the
George W. Rayner Generating Station.
The presentation was made at the

annual dinner of the Ontario Road
Builder's Association on February 21.

Mr. Rayner is a past-president of the
Association.

Dr. A. E. Berry, m.e.i.c, director of the
sanitary engineering division of the On-
tario Health Department, has been
elected president of the American Water
\\'orks A.ssociation.

Dr. Berry is a graduate of Toronto
University, where he received a degree
in civil engineering with honours in 1917,
and in 1921 a degree of M.A.Sc. He has
been with the Ontario Department of
Health since 1917, returning from ser-
vice overseas in the First World War
to the engineering staff. He was ap-
pointed director of the sanitary engi-
neering division in 1926, being made
responsible for supervisory control over

Bell Telephone Appointments

A. J. Groleau, m.e.i.c, A. G. Anderson,
M.E.I.C, and C. L. Dewar, m.e.i.c, were
involved in organization changes an-

Dr. E. A. Berry, M.E.I.C.

all of the public waterworks and sewer-
age .systems in Ontario.
Among his many contributions to pro-

fessional as.sociations has been service

as councillor of the Engineering In-

3.34

A. G. Groleau, M.E.I.C.

nounced recently bv The Bell Tele-
plione Company of Canada.
Mr. Groleau, formerly staff assistant,

assistant vice-president (engineering),

C. L. Dewar, M.E.I.C.

has been appointed chief engineer, east-

ern area. A graduate of McGill Uni-
versity, he joined the Bell Company in

1928 as a student engineer. He has held

various engineering posts with the com-
pany, being succe.ssively a traflBc assist-

ant, dial equipment engineer, a mainten-
ance and dial equipment engineer and
general facilities superintendent. He has
been a member of the Engineering
Institute since 1928.

Mr. Dewar, formerly a.s.sistant vice-

president (engineering), has been ap-
pointed general manager, eastern area.
Following his graduation from McGill
University, he joined the Bell Company
as a student engineer in 1923. Prior to
the Second World War, he held ap-
pointments as assistant field engineer.

.4. G. Anderson, M.E.I.C.

superintendent of construction and
plant, and as a dial equipment engineei-

and chief engineer, eastern area. During
the Second World War he was president
of AVartime Shipbuilding Limited at

Montreal. He returned to the Bell Tele-
phone in 1945. He has been a member
of the Engineering Institute since 1937.

Mr. Anderson, formerly assistant vice-

president (operations), has been ap-
pointed assistant vice-president (engi-
neeiing). Also a graduate of McGill. he
entered the service of the Bell Tele-
phone in 1921 as a student engineer.
He has held various engineering posts
with the company as equipment engi-
neer, machine switching equipment en-
gineer, general traffic engineer, plant
extension engineer and operating results

supervisor. In 1941 he was appointed
chief engineer, eastern area. He has been
a member of the Engineering Institute

since 1944.

stitute, representing the Toronto Branch
fl941); president of the Federation of
Sewage Works Associations (1944)

;

chairman of the Canadian Section of
American Water Works Association;
and secretary of the Canadian Institute

of Sewage and Sanitation.

Alfred M. Beale, m.e.i.c, has retired

fiom Water S: Power Bureau, Depart-
ment of Mines and Resources, Ottawa,
Ont.
Mr. Beale graduated in 1905 from

London University, England, with the
degree of B.Sc. in engineering. After
giaduation he worked for Tangyes Ltd.,

Birmingham, England. Coming to Can-
ada in 1906 he worked in the drawing
office of the Dominion Bridge Co.

Lachine. Que., and with the American
Bridge Co., in Detroit, before going, in

1908, to the Railway Lands Branch o;

the Department of Interior. Ottawa. Ho
did e.xploration work in Northern Sas-
katchewan and Alberta, and worked on
the Winnipeg River water power sur\-ey

in his early years with the Department
He became a senior assistant enginee;
in the Water Power Branch in 1920. Htr

has remained associated with the Fed-
eral Water and Power Bureau, whici.

later came under the Department oi

Mines and Resources. He was an engi-

neer Grade 5 before his retirement.

Thomas O. Whillans, m£.i.c.. of Ot-
tawa, has been promoted to the post

of assistant commissioner of patents
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with the Patent and Copyright Office

of the Secretary of State Department.
Mr. Whillans joined the patent office

in 1921 as an assistant patent examiner

and has held progressively higher posts

since that time.

A native of Ottawa, Mr. Whillans re-

ceived his education in that city and

at Queen's University, where he gradu-

ated with a B.Sc. degree in mechanical

engineering in 1917.

B. G. Ballard, M.E.I.C.

B. G. Ballard, m.b.i.c, director of the

Radio and Electrical Engineering Divi-

.^ion, National Research Council, has

been elected chairman of the Ottawa
Branch of the Institute.

Mr. Ballard graduated in electrical

engineering from Queen's University fol-

lowing which he took the graduate

engineering course in the Westinghouse

Electric and Manufacturing Company
at East Pittsburgh, Pa. He then entered

the engineering department oi that com-
pany, remaining there until 1930. He
joined the staff of the National Re-
search Council assuming charge of the

Electrical Engineering Laboratory. In

1948 he assumed his present position.

He was a recipient of the Institute's

Ross Medal for the year 1948.

John M. Hansen, m.e.i.c, is with De-
fence Construction Limited, at Edmon-
ton, Alta.

Mr. Hansen graduated in civil engi-

neering in 1933 from Royal Technical

College, Copenhagen, with a degree of

B.Sc. In Europe he did designing and
construction engineering and road engi-

neering. He was a .superintendent for

the firm of civil engineers. Rasmussen
and Scholtz, in Copenhagen, before

coming to Canada in 1947. He was em-
ployed as designer and draughtsman by
W. M. Barnes, general contractor, in

Edmonton. Diu'ing 1949 lie worked foe

Sparling & Davis, general contractors,

Edmonton, after which he worked for

City of Edmonton engineering depart-

ment, on design and constmction.

Arthur H. Hull, M.E.T.c, is retiring from
the Hydro-Electric Power Commission
of Ontario, after many years of service

with the Commission.
Mr. Hull graduated from Toronto

University with a degree of B.A.Sc. in

1906, he followed the engineering ap-
prenticeship course of Canadian West-
inghouse Co., Hamilton. In 1909 he went

to Smith Kerry & Chase, Toronto, as

an electrical draughtsman, worlcing with

the company until 1913. He then joined

the Onlario Hydro as an engineer assist-

ant on held inspection. He was made
engineer-in-charge of the station acctiou,

Electrical Engineering Department in

1920, and .acting chiel electrical engineer

in lb38. He was appointed head oi tlie

electrical engineering department in

1946. Since 1949 he was a consulting

electrical engineer in the generating

division of tiie Commission.

H. H. Tripp, M.E.I.C, division engineer,

for tlie Canadian Pacific Railway Com-
pany at I'brt William, Ont., has retired

from tiie Company.
Mr. Tripp graduated from Cornell

University in 1908, and joined the Cana-
dian I'acific Railway in 1909. His work
with the Railway has included appoint-

ments as transitman at Cranbrook, B.C.,

and in Northern Alberta; resident en-

gineer at Edmonton; chief clerk at

Calgary; resident engineer at Winnipeg
terminals; resident engineer at Kenora.
He was transferred from Edmonton to

Fort William, Ont., as division engineer

in 1939.

W. R. Alder, M.E.I.C, London division

engineer of the Department of High-
ways of Ontario for the past 16 years
has retired from the Department.
Mr. Alder has been with the depart-

ment since shortly after the Highways
Improvement Act was passed, has seen

and supervised much of the tremendous
expansion and improvement of Ontario
highways.
He graduated from Queen's Uni-

versit3^ Kingston in 1907. He was assist-

ant engineer of the Highways Depart-
ment in the Prescott area from 1919 to

1924, when he was moved to Durham
to take charge of the Owen Sound
division. He was appointed London
division chief in 1935.

John A. Murray, M.E.I.C, has announced
the formation of his own manufacturers'
sales agency with headquarters at Win-
nipeg, specializing in automotive prod-
ucts and covering Western Canada.
Mr. Murray has been associated as

sales manager for the past three years
with James B. Carter Limited and Elec-

tric Heating and Manufacturing Com-
pany Limited, Winnipeg.

rrior lo .loinmg tue Carter organiza^

tion he was engaged in manufacturing
and engineering work with the Alum-
inum Co. of Canada Limited and
Northern Electric Co. Limited. He is an
engineering graduate of the University

of Toronto, class of 1940.

S. Barkwell, m.e.i.c, has joined the ap-
paratus division of Canadian General
Electric Company's Winnipeg district

oiiice, from the company's Head Office,

after a number of years' e.xperience

specializing in the design of power trans-

formers.
He graduated in 1940 from the Uni-

versity of Manitoba with the degree of

B.Sc. in electrical engineering.

Peter W. Gow, m.e.i.c, has been ap-
pointed manager of manufacturing for

Canadian Allis-Chalmers Limited at

their plant in Lachine.
Mr. Gow joined the Company as

draughtsman in 1920 at their Davenport
Works, Toronto. In 1934 he was trans-

ferred to the Lachine plant and a year
later was appointed chief draughtsman.
It was while he was head of the engi-

neering department, the Company was
able to secure such contracts as the
Aluminum Company's Shipshaw project
and the Welland Canal Gate Lifter,

among others.

He was appointed works engineer in

194G. When Canadian Allis-Chalmers
became a subsidiary of Allis-Chalmers,
Milwaukee, Wise, in February 1951,

Mr. Gow was appointed to his new
position.

Born in London, England, and edu-
cated at Woolwich Polytechnic and
Woolwich Arsenal, Mr. Gow graduated
there in 1920. The same year he came
to Canada.

C. D. Carruthers, M.E.I.C.

Mr. Carruthers' election as chairman
of the Toronto Branch was announced
in the March issue.

M. L. Zirul, M.E.I.C.

M. L. Zirul, M.E.I.C, secretary-treasurer

of the Central B.C. Branch, of the In-

stitute, has been appointed district engi-

neer at Kamloops, B.C., for the Water
Rights Branch of the Department of

Lands and Forests, B.C.
A graduate of the University of Brit-

ish Columbia he obtained a B.A.Sc. de-

gree in civil engineering in 1941, after

which he worked for the Dominion
Water and Power Bureau, Department
of Mines and Resources, in the Koote-
nay District. In 1944 and 1945 he was
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employed by Powell River Paper Com-
pauy. "Powell Kiver, B.C., on construc-

tion of various projects of the Copa-
pany. He wa5 draughtsman on rein-

forced concrete and steel design of the

new hydraulic barker and chipping plant

in 1945-lG. He went to the Water Rights
Branch in 194(5.

Walter E. Burke, m.e.i.c, is assistant

design engineer with the New Zealand

State Hydio-Electric Department in

Welluigton, New Zealand.
Mr. Burke graduated from London

University, receiving a B.Sc. degree in

engineering in 1938, after which he

worked with Westinghouse Brake and
Signal Co. Ltd., in London, England.
From 1941 to 1944 he was an officer in

a railway mobile workshop unit. Royal
Engineers, in charge of repairs of roU-

mg stock, operating in England and
French North Africa. Later he was_ a

workshops officer with a transportation

stores unit in Italy. In 1946 he was ap-

pointed a staff officer (with rank of

major) at Railway Headquarters in

British Occupation Zone of Austria.

In Canada in 1949 he joined Canadian
Car and Foundry Company as a sales

engineer.

A. F. Paget, m.e.i.c, has been appointed
chief engineer of the Water Rights
Branch of the B.C. Department of

Lands and Forests, Victoria, B.C.
Mr. Paget is originally from Saskat-

chewan, and received his education in

Edmonton. From 1923 to 1931 he was
with Canadian Pacific Railway. In 1935

he was appointed superintendent and
manager for Keremeos Irrigation Dis-

trict where he remained until 1941. For
four 3'ears he served in the Canadian
Army (Active), R.C.E. as a works
officer and district engineer officer. Dur-
ing 1946-1947 he was assistant city engi-

neer and building inspector of the City
of Vernon. He joined the Water Rights
Branch as assistant engineer in 1947, and
he was district engineer at Kelowna,
B.C., before his recent appointment.
He is vice-chairman of the Central

B.C. Branch of the Institute.

W. A. Kerr, m.e.i.c, who was assistant

district engineer at Kelowna, for the

Water Rights Branch of the B.C. De-
partment of Lands and Forests at

Kelowna, B.C., is now district engineer.

Mr. Kerr is a graduate of the Univer-
sity of British Columbia, receiving a
B.A.Sc. degree in 194.5. Previous to join-

ing the Water Rights Branch in 1946

he was with the Northern Construction
Co. & J. W. Stewart Ltd.

G. H. Dunphy, jr.B.i.c, has recently

b(;cn appointed by Canadian General
Electric Company as its specialist in

distribution equipment for utilities,

throughout the Maritimes and New-
foundland. He joins the supply division

.'taff in the company's Halifax district

office.

Mr. Dunphy graduated in mechanical
engineering in 1947 from Nova Scotia
Technical College. Since that time he
has served with C.G.E. in the east and
at its head office in Toronto, specializing

in utility and lighting equipment.

L. M. Poitevin, jr.E.i.c, of the Canadian
National Railways staff in Cochrane,
Ont., has been appointed a Laurentian
division engineer in Quebec City.
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A graduate of McGill University he
joined the railway as a draughtsman in

the research and development depart-
ment in 1944. In 1948 he was made an
instrumentman in the division at Coch-
rane, Ontario. He served as assistant

engineer on the Laurentian division

prior to his present appointment.

E. G. F. Sweet, jr.E.i.c, is with the engi-

neering department of the Brantford
Coach and Body Co., Ltd.

Previously he was mechanical engi-

neer with Babcook Wilcox and Goldie
McCulloch, Gait, Ont.

R. P. Proctor, jr.E.i.c, who graduated
from Nova Scotia Technical College in

mechanical engineering in 1947 is now
employed by the Dow Chemical of

Canada. He was a steam plant engineer

with Canadian Celanese Ltd., in Drum-
mondville. Que., before going to his

present position.

H. J. T. Patterson, jr.E.i.c, is junior

design engineer for Dominion Structural

Steel Co., Montreal. He was in Trenche,
Que., working for the Shawinigan Engi-
neering Co., after graduating from Mc-
Gill University in 1948 in civil engineer-

ing.

Harley K. Larsen, jr.E.i.c, is now em-
ployed by E. G. M. Cape & Co. on
the construction of the extension to the

Dominion Public Building in Moncton,
N.B. Previously he was employed by
T. Pringle & Son, working in Montreal
and Three Rivers and also by the Fluor
Corporation of Los Angeles, and the

Dominion Bridge Co., Ltd., of Montreal.
He graduated from University of New

Brunswick in civil engineering in 1949.

W. I. Honeyman, Jr.E.i.c, who was pre-

viously in Toronto, Ont., working in the
technical department of E. F. Drew Co.,

is now in Montreal employed as a sales

engineer for Canada Colors & Chemi-
cals (Dominion) Ltd.
He graduated in chemical engineering

from McGill University in 1949.

Murray E. Blanchard, Jr.E.i.c, is a con-
struction enginer on the Peribonka No.
1 Development of the Aluminum ,Com-
pany of Canada, Limited, at Isle

Maligne, Que. Previously he was a de-
sign engineer for the Saint John Sul-

phite Co., Fairville, N.B.

J. B. Goodfellow, Jr.E.i.c.

April, 1951

J. B. Goodfellow, jr.E.i.c, has bees
lran.sferred to Montreal in the capa(^
of district TRANSITE pipe managjr
for the Canadian Johns-Manville CJit

Ltd.
Mr. Goodfellow is a graduate of Mc-

Gill University in mechanical engineer-
ing. From 1941 to 1947, he was with the
Grinnell Companj' of Canada, Ltd., as a
fire protection engineer. Following this,

he was employed by the Canadian
.Johns-Manville Co. Ltd., as construc-
tion STiperintendent of the applied in-

sulation department and by Stadler-

Hurter, consulting engineers, in the
capacity of section leader for water,
sewerage and fire protection de.sign. In
1949, he rejoined Canadian Johns-Man-
ville in Toronto as technical assistant

in the TRANSITE pipe department.
He joined the Engineering Institute

of Canada in 1942 and, while in Toronto,
assisted on the Papers Committee for

the 64th Annual Meeting.

W. O. Bratina, jt£.i.c., will work for the
Ontario Re.5earch Foundation in Tor-
onto as a metallurgist. Previously he
was with Canadian Sugar Factories Ltd,
at Taber, Alberta.

J. G. Townsend, sjE.i.c, of Hamilton,
Ont., is with Spartan Air Sen^ices Ltd.,
Ottawa, Ont. He operates a helicopter
fleet for this company on topographical
and geophj'sical suneys. He graduated
in civil engineering from Queen's Uni-
versity in 1950.

W. N. Plumb, S.E.I.C., of Vancouver,
B.C., who graduated from the Univer-
sity of British Columbia in 1950, is now
emploj-ed as a junior mining engineer
for ToArit Silver Mines, Ltd., in Alice
Arm, B.C.

F/O A. G. Hoj^, S.E.I.C., is at the
R.C.A.F. Station at Edmonton, Alta. He
graduated from the University of Brit-
ish Columbia in 1950.

H. D. Adam, s.E.i.c, of Fhn Flon. Man.,
who graduated from the University of

Saskatchewan with a degree of B.Sc. in

electrical engineering in 1950, is now in

Ottawa working in the Department of

National Defence, as an electrical engi-
neer.

Visitors to Headquarters

P. A. Voss, Denmark. Februarj- 26, 1951.

Leo G. McLaren, m.e.i.c, Rifnouski.
Que., Feb. 27.

D. W. Hawes, sj;.i.c.. Peterborough.
Ont.. March 6.

A. E. Cameron, M.EJ.C.. Hahfax, N.S..

March 13.

John P. Stirling, M.E.I.C., Pine Portage,
Ont., March 27.

F. R. Burfield, m.e.i.c. Edmonton,
Alta., March 27.

C. R. Evans, m.e.i.c, Ottawa, Ont.,

March 27.

G. P. F. Boese, M.E.I.C, Calgarv. Alta.,

j\Lirch 27.

A. G. S. Musgrave, mxj.c. Victoria.

B.C.. March 29.

W. Thornber, m.e.i.c. Vancouver. B.C..

March 29.
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G. DEMERS J. P. DROLET
L. R. TALBOT G. E. SARAULT

(Ex-Officio). .1. O. MARTTNEAU P. A. DUPUIS
PAUL VINCENT C. IL BOISVERT

Sec.-Treas., ROGER DESJARDINS,
Prov. Transport and Communica-
tion Board, Court House. Quebec.

SAGUENAY
Chairman .L F. BRAUN
Vice-Chair., F. G. BARKER
Executive, G. K. CLEMENT B. L. DAVIS

L. W. GEAKE E. W. McKERNAN
.L MERCIER D. F. NASMITH

(Ex-Officio), W. F. CAMPBELL H. V. PAGE
W. P. C. LeBOUTILLIER

Sec.-Treas. F. E. HOGG,
846, C-I, 7th Street, Arvida, Que.

SAINT JOHN
Chairman, W. R. GODFREY
Vice-Chnir., JOHN REED
Executive, A. R. BONNELL D. R. WEBB

A. G. WATT C. G. CLARK
(Ex-Officio), E. O. TURNER A. F. BAIRD

D. O. TURNBULL
Sec.-Treas., W. M. BRENAN.

42 Princess St., Saint John, N.B.

Chairman,
Vice-Chair.,
Executive,

(Ex-Officio),

Sec.-Treas.,

SARNIA
Chairman,
Executive,

(Ex-Officio)
Sec.-Treas.,

R. E. KIRKPATRICK
C. G. DF TONNANCOUR
W. R. Ma^KAY E. T. BUCHANAK
.L M. JOPP C. H. VEIl
A H. W ATIER G. R. GORIKX
M. EATON
J. F. WTCKENDEN
S. E. WILLIAMS
C. M. WILLI AM.S.

Riverside, Grand'Mere, Que.

C. P. STURDEE
.S. V. ANTENBRING A. W. SRE
R. A. Mrr,E\CHY J. GUTTIi'
C. M. STEWART B. B. HILLARY
.L W. GRAEB
F. F. DYER
G. R. McMILLTN,

Imperial Oil Ltd., Samia, Ont

SASKATCHEWAN
Chairman,
Vice-Chair.,
Executive,

A. B. OL,S0N
J. G. SCHAEFFER
A. W. SHATTUCK A. TUBBY
G N. MUNRO A. MICHALEXK<"
P. J. McARA H.M.BAILEY

(Ex-Officio). E. J. DURNIN M. J. SPRATI
G. W. PARKINSON

Sec.-Treas., D. W. HOUSTON,
P.O. Box 101, Regina, Sask.

SAUI.T STE. MARIE
Chairman,
Vice-Chair.
Executive,

F. H. MacKAY
F. D. GREENWOOD

G. M. LYON
C. W. BOAST

W. R. DALTON

W. D. ADAMS
T. F. RAHILLY

(Ex-Officio). L. R. BROWN
Sec.-Treas., K. H. SNELL,-

33 River\iew Ave., Sault Ste. Marie.
Ont.

SUDBURY
Chairman, C. O. MADDOCK
Vice-Chair., R. H. MOORE
Executive, P. G. BENJAFIELD F. A. ORAN

W. F. MILLER .1. S. COOT
J. E. FREEMAN J. F. McCALLU...,

(Ei-Officio), E. R. EATON
Sec.-Treas., D. W. McKINTY,

The International Nickel Co..
Copper Cliff. Ont.

TORONTO
Chairman, C. D. CARRUTHERS
Vice-Chair., W. H. PATERSON
Executive, D. C. BEAM R. W. TEAi^"'

I. S.WIDDIFIELD H.P. CADAT
M. McMURRAY K. F. TUPF

(Ex-Officio), E. R. GRAY'DON .L F. MacLARL
D. G. GEIGER C. B. HAMILTO\

Sec.-Treas., F. E. WELLWOOD.
236 Avenue Road. Toronto. Ont.

VANCOUVER
Chairman,
Vice-Chair.,
Executive, H. LIBBE^

F. R. ada:
A. WEB?

A. W. LASH

H. F. BOURNE

J. E. MacDONALD
S. H. deJONG
E. L. HARTLEY^
C. SCRY'MGEOUR
R. WALKEM J.

(Ex-Officio). G. W. ALLAN J. N. FINLAY"S
P. B. STROY'AN S. HOGG

Sec.-Treas., STUART S. LEFE.AUX,
975 Lagoon Drive. Vancouver. B.C.

VICTORIA
Chairman, T. A. J. LEACH
Vice-Chair., A. S. G. MI'SGRAVE
Executive, D. A. MacLEAN J. A. W. IZARD

G. W. C. LAKE
W. G. McINTOSH

(Ex-Officio), R. BOWERING
Sec.-Treas., W. A. BOWMAN,

1280 Kings Road, Victoria. B.C.

WINNIPEG
Chairman, J. C. TRUEMAN
Vice-Chair., J. L. CHARLES
Executive, E. D. GAUER J. W. GREENLAW

R. N. SHARPE G. H. HERRIOT
R. T. HARLAND W. L, WARDROP
J. R. RETTIE R. A. MARVIN
W. C. HEANEY' L. G. SCOTT

(Ex-Officio), C. V. ANTENBRING T. H. KIRBT
J. W. SANGER

Sec.-Treas., G. W. MOl'LE,
P.O. Box 541, Winnipeg. Man

ONTARIO DIVISION
Chairman, W. L. SAUNDERS
V,ce-Chair., W. A. T. GII.MOUR

G. R. TURNERTreasurer
Board of

Manage-
ment,

Secretary,

E. A. CROSS F. R. PC:
C. P. WARKENTIN
L. C. SENTANCE.

c/o Canadian Westinghouse C
Ltd., Hamilton, Ont.
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The sympathy of the Institute is extended to the

relatives of those whose passing is recorded here.

E. S. Mattice, m.e.i.c, of Montreal, died
HI February 1, 1951.
Born in Cornwall, Ont., in 1870, he

J
was educated at Upper Canada College
and McGill University, from which he
graduated as a bachelor of applied sci-

ence in civil engineering in 1890. He
went to the Dominion Bridge Company
as a draughtsman, and held several posi-
tions with the company until 1921. He
then went to the Phoenix Bridge & Iron
Works, Ltd., Montreal, Que., as manag-
ing director. This company was pur-
chased by Canadian Vickers Ltd. in
1923, and Mr. Mattice received the ap-
pointment as chief engineer of Canadian
Vickers. From 1925 to 1929 he was
manager and chief engineer of Steel
Gates Company Limited, St. Catharines,
Ont., being in charge of construction
and erection of the steel gates of the
Welland Ship Canal. In 1929 he was
appointed vice-president and manager of
the National Bridge Company of Can-
ada in Montreal and in 1934 he went
to the firm Farand and Delorme. Mont-
real, as vice-president and general man-
ager.

Mr. Mattice was president of Struc-
tural Engineering Co. Ltd.; director of
Raymond Construction Co. Ltd., and a
director of the Eastern Canada Steel
and Iron Works, Ltd.
He was later associated again with

Dominion Bridge Companv on sales and
design work and with the Canadian In-
stitute of Steel Construction. He retired
in 1944 from active engineering work.
Mr. Mattice joined the Institute in

1887 as a Student, becoming an Asso-
ciate Member in 1895, transferring to
Member in 1902, and attaining Life
Membership in 1932.

W. R. Chisholm, m.e.i.c, retired engi-
neer, and life member of the Institute
died June 18, 1950.
Mr. Chisholm was born at Antigonish,

Nova Scotia in 1876. He graduated in
arts from St. Francis Xavier University
in 1896; and in science in 1902. He was
for a time professor of mathematics at
the University and was later professor
of draughting. For a year afterwards
he did mechanical work for the Dom-
inion Coal Co., Glace Bay, Nova Scotia.
He was then employed for some time
by the Halifax and South Western Rail-
way, then under construction. In 1906
he went to the National Transcontinen-
tal Railway as resident engineer at Her-
vey Junction, Que., later becoming di-
vision engineer over a section of the
railroad. His work included the building
of the Batiscon Bridge on that line. Mr.
Chisholm's work for the railway was
terminated because of failing eyesight.

Returning to South Side Harbour,
Antigonish County, Nova Scotia, he
purchased a faiTn and lived there until

his death, taking part in movements
calculated to advance the social and
economic conditions of the district and
county.
He joined the Institute as an Associate

Member in 1907, transferring to Mem-
ber in 1940.

Seth W. Crowell, m.e.i.c, civil engineer
and land surveyor in private practice

died suddenly in January, 1951.

Mr. Crowell was born in Yarmouth,
N.S., in 1885. He graduated in arts from
Dalhousie University in 1909, and in

1915 he qualified as a Nova Scotia Land
Surveyor. Meanwhile he had worked
with the Transcontinental Railway, as
instrumentman, resident engineer and
assistant engineer, transferring in 1912
to the Ottawa headquarters staff. In
1915 he was appointed town engineer
for Yarmouth, N.S. He went into pri-

vate practice in 1923 in Wolfville, N.S.
In 1930 he was assistant engineer for
the Canadian National Railways at
Cape Tormentine, N.B. Later that year
he was made assistant engineer of the
Nova Scotia Highways Board at Syd-
ney, N.S. He served the Department
of Highways for many years at Amherst
as resident engineer. He was field engi-
neer for the Department of Transport at
Port Mulgrave, Nova Scotia for a time.
Mr. Crowell was in private practice in
Amherst for several years before his
death. He was the chief consultant there
in regard to boundary matters.
He joined the Institute as a Junior

in 1912 becoming Associate Member in

1918 and transferring to Member in
1940.

C. C. Whittier, mji.i.c, who retired from
Whittier Laboratories, Chicago, III.,

U.S.A., died in December, 1950.
Mr. Whittier was born at Cornville,

Maine, in 1876. He graduated from the
University of Maine in 1899 with a de-
gree in civil engineering. After gradua-
tion he was associated with railway work
in Maine and in Mexico. He then join-
ed the Robert W. Hunt engineering
organization, working in Chicago and
New York. He was general manager of
Robert W. Hunt & Co. Limited, in

Montreal in 1913. Mr. Whittier became
president of Standard Chemical and
Mineral Corporation in Chicago, Illinois.

He was later associated with Nutrition
Research Laboratories, in that city, and
with Whittier Laboratories there. He
had retired from Whittier Laboratories
about 1946.

Mr. Whittier joined the Institute in

1915 as a Member, attaining life mem-
bership in 1947.

David B. Carswell, m.e.i.c, of Montreal,

a consultant for the shipbuilding indus-

try across Canada for many years died

on February 28, 1951.

Prior to his illness last December, Mr.
Carswell had been supervising the con-

struction of the large ore-carrier pro-

gramme at Welland, Ont.
Born in Scotland in 1884, he attended

the Paisley & Glasgow Technical Col-

leges and the Manchester Technical

College, graduating in 1912. While in

Scotland he served an apprenticeship as

mechanical engineer and draughtsman
and a marine engineer. He was works
manager in Manchester, England for the

firm of Sir Henry Simons in 1909 to

1913.

During the first World War he was
assistant general superintendent for the

Detroit Shipbuilding Co.; and in 1919-

1921 he was assistant general manager
of McDougall Duluth Shipbuilding Co.,

Duluth. He oame to Canada to work
for the Canadian National Steamships,

as superintendent. In 1927 he was ap-

pointed general manager of the Mont-
real Dry Docks. He was managing di-

rector for Canadian Vickers from 1929

to 1933. That year he associated him-
self with the Dominion government as

marine superintendent. At the outbreak
of World War II he was made director

general of shipbuilding. He was appoint-
ed controller on ship repairs and salvage

in 1941 to 1945, serving also in his

capacity of director general of ship-

building in 1944 and 1945. He was made
president of the Wartime Shipbuilding
Company in 1945. He went into private

practice as marine consultant in 1946

In recognition of his work, Mr. Carswell
was decorated in 1943 as an Officer of

the Order of the British Empire, and
at the end of the war was made a Fel-

low of the Society of Consulting Marine
Engineers and Ship Surveyors of Lon-
don, England.
He ioined the Institute as a Member

in 1946.

C. A. G. Snelling, jr.E.i.c, of Windsor,
Ontario, died accidentally December 30,

1950.

Mr. Snelling was born in Quetta, India,

in 1922. He studied at Wellington Col-
lege, Essex, England, and at The Hill

School at Pottstown, Pa. He received
B..\.Sc. degree in civil engineering from
University of Toronto in 1949. He served
with the R.C.A.F. for four years and
received the British Empire Medal for

bravery.
Joining the Institute in 1949 as a Stu-

dent he transferred to Junior this year.
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News
of the

Branches

Activities of the Thirty-three Branches

of the Institute and abstracts

of papers presented at their meetings

Belleville

S. SlLLITOE, M.E.I.C.

Secretary-Treasurer

The fourth meeting of the Belleville

Branch of the Engineering Institute of

Canada was held March 12th at the
Kiwanis Centre with fifty members pres-

ent. Mr. F. F. Fulton, in the daair,

called upon Mr. F. Adsett to describe

the proceedings at the annual meeting
of the Peterborough Branch at which he
represented Belleville. Following Mr.
Adsett's interesting description of the
Peterborough treatment of the birth of

the Belleville Chapter, Mr. Fulton
called upon Mr. A. L. Killaly to intro-

duce the speaker of the evening, Mr. J.

G. G. Kerry, m.e.i.C.

The subject of Mr. Kerry's talk was
Ice on the St. Lawrence Seaway and
was illustrated by lantern slides.

Mr. Kerry book his audience on a
trip up the St. Lawrence, beginning at

the Gulf and ending at Lake Ontario,

describing in some detail the important
physical features of the St. Lawrence
system, with particular reference to ice

formation, water temperature, and sal-

inity. The importance of the St. Law-
rence seaway to Canadian economy was
emphasized throughout the talk by ref-

erence to the development of the Lab-
rador Iron Mines and the general prin-

ciple that those places which make most
rapid and permanent development are

those which are served the cheapest

form of transportation — by steamer. An
intere.sting aspect of the problem to an
engineering society is the fact that once
the Government of the country is in a

position to decide that the economics
of the .situation justify enormous expen-
ditures necessary for its developnient,

the establishment of a year round ship

channel ia in Mr. Kerry's judgment only
an engineering problem capable of sat-

isfactory solution. In order to determine
the methods by which a solution can be
achieved, Mr. Kerry described the pro-

cess whereby ice was formed on the

river and in the gulf and dwelt upon
the sources of the currents which carry

the ice into the .?hip channel during the

winter months of the year.

34«

Mr. Kerry explained that the St. Law-
rence Gulf and Estuary have an ex-

tremely deep channel extending from
the Cabot Straits up to the mouth of

the Saguenay River and thence up that
river. In this channel and in the whole
Gulf of St. Lawrence, there are most
interesting currents which carry the ice

into the shipping lanes. The general
sources of ice in the ship channel are
icebergs which are carried into the
straits from the Grand Banks region by
the Laurentian current, as well as

smaller bergs which come through the
Straits of Belle Isle brought down by
the Labrador current and vast amounts
of river ice in the spring of the year
brought down by the Gaspe current
from the upper reaches of the river.

The engineering solution to the ice

conditions in the Gulf involve the erec-

tion of a barrage or rock fill across the
Straits of Belle Isle which are relatively
shallow. The river ice which is trouble-
some, particularly below the Island of

Orleans just below Quebec, would be
taken care of by a diversion dam be-
tween the Island of Orleans and the
southern shore at the eastern end and a
number of diversion dams located at the
lower end of the Island and at the He
aux Coudres which would result in the
provision of a ship channel down which
the main river current would flow. The
resulting dead water except in the main
channel would develop a solid ice pack
during the winter months which would
not get into the ship lane. The ice which
is brought into the gulf and estuary by
the Laurentian current is mainly in the
form of icebergs which are easily located
by the Government Navigation Ser\ices
who give adequate protection to all

shins that follow their instructions.

The remainder of the problem is an
interesting study of the relationship of
water temperature and salinity at vari-
ous parts of the year. More information
is required on this phase of the problem,
particularly in the winter time. The
formation of a thin sheet of ice which
is often broken by the tides is no serious
problem but an interesting factor in the
improvement of navigation in the St.

Lawrence seaway on a year round basis
is that by correct design of the channel
in the upper reaches of the river, the

current might be increased to a rate of

an average three miles per hour which

would result in the temperature of the

water brought down from Lake Ontario

being maintained high enough through-

out the full course of the river in the

ship channel so that the formation of

ice would not be a serious problem even
in the winter months. Navigation would
then be possible throughout the year

and very low cost transportation would
inevitably result.

It was agreed that the possibilities of

such a plan really stimulate the imagina-
tion of all who are interested in the

building of Canada and it was pointed
out that the provision of a seaway
would enable ships to ply their way into

Lake Ontario which remains free of ice

throughout the j'ear. The sheet ice which
forms in harbours at Kingston and Tor-
onto would in reality present no prob-
lem which could not be surmounted bv
the use of ice breakers.
Mr. 0. H. Scott in mo\'ing a vote o:

thanks to the speaker recounted the
association of Mr. Kerrj' with the early

power developments in the area sur-

rounding Belle-voile and reminisced on
his association with Mr. Kerry when he
was a professor at McGill University
and later as a member of the firm of
consulting engineers— Kerr?- and Chase
of Port Hope, which had been responsi-
ble for the development of many engi-
neering works along the Trent and
St. Lawrence sj'stem. Those in attend-
ance confirmed the appreciation of Mr.
Kerry's talk with a hearty applause.

Cornwall

John A. S.«ue.\nt, jr.Ej.c.

Secretary-Treasurer

A. A. B. McMath, M.E.I.C.

Branch News Editor

February' 26 was "local night" for the
Cornv.all Branch. Twenty-one members
met in the King George Hotel and
heard three branch members give papers
on Ihe work with which thej^ are con-
nected.

G. B. Stidwill. assistant to the di\n-

sion manager of Howard Smith Paper
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Milla Limited, described his company's
S7,500,000 expansion programme which
started in 1947. It should be completed
m 1952. To illustrate the magnitude of

ihis mill's operations, Mr. Stidwill
pointed out that it now uses 35 million
irallons of water per day, or seven times
1- much as the whole city uses in hot
Acather. When a new boiler plant is

v)inp]eted, the mill's total coal con-
sumption will be the equivalent of the
Kiel required to heat all the homes in

("ornwall.

E. G. Myers, shift operator at the City
|iumphouse, outlined some of the prob-
lems encountered there. Normally the
i-aiial provides a 30-foot head for two
water wheels which are the main source

: power for driving the pumps. How-
V er, ice can block the intake to these

i\lieels, so that steam driven pumps
liiive to be pressed into service. City
\ iter consumption rises to 5% million
lions per day in midsummer. A new

iltration plant has been proposed, to

which water would flow by gravity if the
-I away project gees through. In the
iipantime, the water would be pumped.
A. S. Holder, works engineer at the

Cornwall C.I.L. plant, gave a report on
his visit to the second annual Plant
Maintenance Conference and Show, held
it Cleveland, in January. Mr. Holder
described how proper lubrication can cut
I osts. He also told how colour can be
used to reduce eye strain, and to in-

dicate danger or safety areas. A brief

description of various gadgets that have
iieen invented to meet different prob-
ietns, completed this paper.

The speakers were introduced by P.
H. Nasmyth, and were thanked by
Chairman, H. W. Nickerson.

Misfortune appears to have blocked
iirempts to plan for the annual visit of

he President this year. In January his

illness, and h's heavy schedule for Feb-
niary set back the event, until March
l"ith appeared to be all clear. Then on
diat day, word came that he was held
lip by a train wreck. However the
'ranch had to proceed with their dinner

1 dance at the Cornwallis Hotel. Wel-
ine guests were J. B. Stirling, vice-

T'lesident elect of the Quebec zone, and
W. D. Laird, assistant general secre-
tary. These gentlemen and their wives
helned to swell the attendance to 77.

inoludins wives and friends of the
hvanch members. This was the Branch's
fourth annual presidential dinner meet-
ins.

Mr. Stirling and Mr. Laird, with very
little advance notice, proved to be most
entertaining speakers, and were much
appreciated by their audience. Mr.
Stirling referred to the decreasing num-
ber of engineers now graduating, and
pointed out that an effort should be
made to interest more high school pupils
in the profession. Unless this is done, the
increasing number of job openings will

lead to a serious shortage of engineers
within three or four years. He also re-

ferred to the Institute's efforts to have
Tariff Item 180E imposed again. This
tariff would protect Canadian engineers
from a flood of American plans and
specifications which can now come in.

Mr. Laird carried the discussion on
this latter project farther and described
a register of Canadian consulting en-
f?ineers. which has been compiled bv the
Institute. This register is now available.

At the Cornwall Branch Dance

Left to right, Mrs. ,J. B. Stirling; R. H. Wallace, past chairman of the branch;
Mrs. W. D. Laird; J. B. .Stirling, vice-president elect of Quebec Zone; H. W.
Nickerson; Mrs. Nickerson; Mrs. Donald Ross-Ross.

Clockwise around the table from left, Mrs. Vernon MacDonald, Mr. MacDonald,
Tom Webster, Miss E. O'Neil, Mrs. Allan Toole, Mr. Toole, Miss B. Palmer,
Roy Zurbrigg.

Left to right, Fred Winterburn, Mrs. Winterburn, U. Koss-Koss, Mrs. F. R.
Warner, Mrs. Ross-Ross, Mrs. G. B. Stidwill, F. R. Warner, Mrs. C. 1. Bacon.
G. B. Stidwill (standing) and C. I. Bacon.
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Huge Collector

Flue For Dust

Disposal
Built by T.I.W. for one of the

leading firms in Canada's
cement industry, this dust col-

lector flue illustrates Toronto
Iron Works diversity in steel

plate fabrication.

Maintaining up-to-date
equipment for bending, roll-

ing, shaping, riveting and
welding, T. I. W. has
achieved leadership in the

fabrication and erection of

steel plate work, stainless

steel, monel nickel, alumi-

num and alloy clad products.

Toronto Iron Works specialises

in storage tanks, standpipes,

thickener tanks, ore bins, hop-

pers, ore conveyor galleries,

evaporators, pressure vessels and

gasholders.

ORONTO

IRON WORKS
LIMITED

DESIGNERS, FABRICATORS, ERECTORS

TORONTO MONTREAL

He also referred to the size of The En-
gineering Journal, which is now a bigger
business than the Institute itself.

R. H. Wallace, past-chairman of the
branch, thanked the speakers. Chairman
H. W. Nickerson presided. During the
dinner, young Edward Fagan sang two
solos. His father, William Fagan, led
community singing. During the after-

dinner intermission, this reporter learned
that Mr. Stirling is an accomplished
musician on different instruments, on
top of his busy engineering career with
the E. G. M. Cape Co.
Most of the guests remained to enioy

the dance which followed, with Bob
Eadie's group providing the music. W.
D. Laird made several passes witli his

camera, leaving his victims wondering
how they looked. Dancing continued
until midnight.

Halifax

W. E. Jeffeuson, m.e.i.c.

Secretary-Treasurer

M. F. Dean, m.ej.c.

Branch News, Editor

On Januarv 30, the joint annual din-

ner of the Halifax Branch of the Insti-

tute and the Association of Professional
Engineers of Nova Scotia was held at

the Lord Nelson Hotel, and was attend-

ed by 300 members and guests of both
organizations. Air Vice-Marshal C. R.
Slemon spoke to the meetina: on Your
R.C.A.F. after the dinner. The annual
dinner is a function looked forward to

by many engineers of the area, and the

committee this year produced an eve-
ning as enjoyable as any of the past.

W. A. Devereaux was the committee
chairman.

On February 21 the Branch members
were privileged to hear Mr. Marvin W.
Maxwell, chief of development. Depart-
ment of Research and Development,
Canadian National Railways. Mr. Max-
well's talk suggested a need for more
emnhasis in schools on the natural fa-

cilities and resources of Canada, which
if applied should result in less move-
ment of Canada's young people to
"greener fields." Engineers and their

associations could do invaluable work in

pointing out Canada's assets to youths,
'>r\r\ in promoting their interests at

home.
This February Meeting took a new

form as an experiment. A light lunch
was served at 5.30 p.m., before the lec-

ture. The meeting was adjourned at

7.45, allowing Members to attend with-
out conflict with later engagements.
It is hoped that the result will be wider
attendance at the monthly meetings.
Of general interest is the fact that

three Branch members have been select-

ed to sen'e on the Halifax Civil Defence
Control Committee: Dr. Ira P. Mac-
Nab, W. W. Downie, and H. W. L.
Doane. N. T. Smith is a member of the
Planning Committee of the same organi-
zation.

Dr. Ira P. MacNab will receive an-
i^ther recocrnitinn for his imtirins efforts.

The American Water Works Association
announced rerentlv that Dr. MacNab
will receive the George Warren Fuller
Memorial Award for distinsuished ser-

x'ice in the water supply field. Dr. Mac-
Nab, manager of the Public Service
Commission of Halifax, is also the
president-elect of the Engineering Insti-

tute.

Hamilton

Geo. L. Schneider, m.e.lc.

Secretary-Treasurer

Bernard A. Waheen, 6.e.i.c.

Branch News Editor

'Man is a heat engine requiring fuel,
but he defies all the laws of efficiency,"
Dean K. F. 1 upper, U.B.ii., tola tue
Hamilton Braach of the EJ.C. at the
regular monthly meeting Feb. 15.

Dean Tupper, of the faculty of ap-
plied science and engineermg at the
University of Toronto was introduced
by a former classmate from S.Pii., C. C.
Parker, prominent local structural coa-
sultant.

Dean Tupper prefaced his remarks by
describing the typical breakfast of a
surveyor working in the mountains

—

fruit course, hot cereal, 6 strips of bacon,
2 eggs, fried potatoes, pancakes, coffee,
toast and marmalade, and apple or
blueberry pie.

Man in converting this fuel into
energy, is said to attain efficiencies of
35 per cent—close to that of the ideal
thermal cycle—and an unusual char-
acteristic is that he will work when the
atmospheric temperature is greater than
his own. Man's standby loss, using
Joule's Equivalent, is 400 B.t.u.'s per
hour. Walking, he uses 800 B.t.u.s per
hour, sawing wood (not sleeping) 1900
B.t.u.s per hour and walking upstairs,
4400 B.t.u.'s per hour.
By mean^ of these and comparable

figures, the extent of the proposed morn-
ing's activities should determine the
breakfast menu.
A man can generate one fifth hp for

one hour. A man can walk thirty miles
a day and be able to repeat the per-
formance the following day. On a bicj'cle,

he might do 90 miles per day.
Man can easily get rid of waste heat

in cold weather in the process of con-
verting fuel into work. In tempera-
tures of 98 degrees he can dissipate heat
by perspiring; but with humidity hover-
ing near 100 per cent, if he continues
to work, he will pass out.

Man has developed Thermal Power
over some 200 j-ears. He has increased
efficiencies from Mi per cent in the
Xewcomen Engine to 35-40 per cent in

the engines of today. Man's body tem-
perature of 37 deg. C. or 98.6 deg. F. is

retained by the most efficient thermo-
stat—much more efficient than that in a

large house whose northern rooms are

cold while the room containing the

thermostat is just right. We help the

body to retain its temperature by desir-

ing comfort.
Man's desire to be comfortable has

over-ridden his concern about the cost.

Over one half of the fuel burned to-day
is used to heat our buildings. When we
consider that the U.S. steel production

is one hundred million tons per year,

requiring an average of one ton of coal

per ton (and this is coming close to one

ton per capita), the fuel used to heat

buildings must also be in astronomical

figures. The nations economic graph is

tied very closely to the fuel consump-
tion graph.
Where can we get our fuel when coal

supplies run out".' or when oil supplies

become depleted?
Dean Tupper then turned to nuclear

phys-cs a field in which he is well

qualified.

From the formula E = MC*. where

E is in ergs. M is the mass of matter
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lestroyed, and C a constant in the order

i

of the speed of light; one pound weight

of matter destroyed to produce energy
' ''ould raise a half mile cube of rock

hree miles vertically.

"All very well,'' said the Dean. "But
how do we destroy this matter?"
The first eight elements constitute 98

per cent of the earth's crust. No energy

m be gained from these stable elements
;i> far as we now know. Uranium con-

-iitutes about .008 per cent of the earth's

.rust, but the necessarilv unstable Uran-
ium 235 is available only as one part in

139 of regular Uranium. To equal the

power output of Queenston's 9 X 10'°

foot pounds per yard, % of a pound of

Uranium must be totally destroyed.

Actually, only 1 per cent can be an-

nihilated.

Thus we must supply now 300 pounds
and at an expected efficiency of 10 per

cent for power output, 3000 pounds of

Uranium 235 will be required. Since

there exists only one part Uranium
235 in 139 parts of common uran-

ium, 210 tons of common Uranium
must be supplied. At the present rate of

refining this ore. power production by
this method is impractical.

Where do we then turn?
Casting aside the 2 X 10-°_foot pounds

of work done daily by the tides as being
impractical to harness, Dean Tupper
suggested the sun's radiation as the last

currently known real hope.
Physicists tell us that by fus'on of

hydrogen into helium, the temperature
oif the centre of the sun is in the order

of 31.000.000 degrees F. and, at its

present rate of radiation, in 10" years it

will have dissipated only 1 per cent of

its mass. The daily heat flow frorri the

sun intercepted by one square m'le of

earth's surface is equivalent to 5,000,000

hp., with each square foot getting 500

B.t.u.'s per hour. For example, with

50.000.000 people in Java whose area is

only 50.000 square miles, one tenth of

1 per cent of the solar energy per square

mile is presented to each resident, or

5,000 hp. per native per day.

Man can do little by himself; with

fuel he can do miracles. Because we
must d'g coal, we shall probably run
out of oil reserves faster, but with the
present rapid exploitation of fuel, re-

.serves are beins: rapidly depleted. This
age will probably be termed the 'Hydro-
carbon aee'; and next we shall look to

the nhysicist to save us from extinction.

Offering hope to all present. Dean
Tupper concluded with the consolins
thought that when earthly days are done
we may find perfection where no one
need worry about weather cond'tions

—

or elsewhere—a plenteous supply of heat
is assured.

After a round of questions, Mr. W.
L. Hutchison thanked the sneaker and
led the large uroup in attendance to do-
nuts and coffee.

Kingston

J. T. Provan, jr.E.i.c.

Secretary-Treasurer

S. H. Rochester, m.e.i.c.

Assistant Secretary

The Kingston Branch E.I.C. and the
Engineering Society of Queen's Univer-
sity attended a joint meeting on Febru-
ary 27th, 1951, in the old Arts Building,
Queen's University. This was the occa-
sion for the annual presentation of "Stu-

dent Papers Night" conducted by
Queen's Engineering students. Awards
for the prize-winning papers were divid-

ed into two groups. Class I competing
for three prizes donated by the Engi-
neering Institute of Canada valued at

$25, .115, and $10, and Class II compet-
ing for two prizes donated by the On-
tario General Contractors Association
valued at $30 and $20. Class II competi-
tion is open only to civil engineering
students.
Mr. Arthur Lee of Queen's Engineer-

ing Society presided over the meeting,
at which local industry, R.M.C., and
Queen's University were well represent-
ed. Mr. Lee announced the nomination
of .Judges Dr. R. D. Bennett, Professor
Huq:h Conn and Major A. L. MacLean.
Competing in Class I were the follow-

ing speakers in order of merit as ruled
bv the judges: First prize —-$25 went to

Fj. Candy for his paper on Mechanical
Octanes; second prize — $15, to D. K.
Venus, who snoke on Hard Chrome
Plating; and ihird prize — $10, to A. H.
Ruddell for a paper on Some Problems
in Ventilating a Passenger Vessel.

In Class II the prizes were awarded as

follows: First prize — $Z0. to N. W.
Martola speaking on the Maggot River
Culvert: second prize — $20, to J. H.
B'eany for his paper on Pile-driving in
Pernnafrost.
These paTers were all well presented,

dealing with a wide range of technical

subjects and much intorest was shown
by members present. The meeting ad-
journed to the Players Lounge for

luncheon, where prizes were presented
bv Mijor A. L. MacLean on behalf of

the Engineering Institute of Canada,
and bv Mr. Charles Smith on behalf of

the Ontario General Contractors Asso-
ciation, who expressed the belief that

next year's Class II awards would be
increased to a total of $75.

Kitchener

J. F. RuNCE, Jr.E.i.c.

Secretary-Treasurer

A. H. Todd
Branch News Editor

The February meeting of the Kitch-
ener Branch was honoured by a visit

from President James A. Vance. The
meeting was held at the Officers' Mess
of the Royal Canadian Engineers and
was presided over bv the new chairman,
A. C. Macnab of Hespeler. Mr. Vance
was introduced by Councillor Frank
Midgley of Gait. Mr. Vance made some
observations about his recent trip across

Canada in the interests of Canadian
engineers. From Newfoundland to Brit-

ish Columbia he has found the demand
for engineers still very great, and he
resrets to see enrolment in Universities
falling off.

Industries such as pulp and paper,
mining and petroleum industry, which
are fundamental to the Canadian eco-
nomy, are employing engineers at an
ever increasing rate. Consolidated Min-
ing & Smelting at Trail, B.C., in the
middle of the Rockies is employing 300
engineers in every phase of the business.

Oil developments in Alberta have
been a boom to Canada. So greatly has
production increased, the present 1000-
mile pipe line cannot handle the output
of the wells and a second line is under
consideration. Pumping at all wells has
been curtailed xmtil this transportation
problem is solved. Canada's oil produc-

Algae Free

Feed Water
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Richard L. Hearn

Power Station
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Water from the Toronto Bay
would create a serious prob-
lem of slime growth in con-
denser tubes. To avoid this the
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tion is soon expected to equal the
country's consumption.
There is a surplus of natural gas from

the oil fields which could be piped to
the United States and sold there. How-
ever, it is felt that expanding industry
and pojiulation in the west may soon
need ail oil available.
Mr. ^'ance also mentioned water con-

serv-ation programmes and power devel-
opments and the important part they
will play in Canada's future develop-
ment.

Niagara Peninsula

J. J. Miller, m.e.i.c.

Secretary- Treasurer

Geoffrey W. Ince, jf.e.i.c.

Branch News Editor

At a very well attended dinner meet-
ing at St. Catharines, February 15, tha

branch was joined by members of the
Canadian Comstock Engineers' Associa-

tion and the Niagara International Sec-

tion of the A.I.E.E. The large audience
heard one of the best papers presented
before the branch for some time. The
speaker was Dr. Otto Holden, assistant

general manager of engineering, of the

H.E.P.C. of Ontario, and his subject was
Ottawa and Niagara River Power De-
velopments.

Dr. Holden started with a brief re-

view of treaties between Canada and
the U.S. over the Niagara River. The
old treaty of 1910, states the amount of

water that may be diverted for power
generation, while the one ratified last

October stipulates the minimum quan-
tity that must go over Niagara Falls.

This is to be 100,000 cf.s. by day, 50,000

c.f.s. at night nom April to November,
and 50,000 during the winter months.
The daily flow of 100,000 c.f.s. is con-

sidered sufficient water to produce the

green appearance that contributes to

the beauty of the Falls.

Remedial works will be carried out by
the International Joint Commission to

preserve the natural beauty of the Falls.

Work will have to be carried out on
the Canadian or Horseshoe Falls to pre-

vent the rapid erosion of the centre,

about 5 ft. per year, and to spread the

flow evenly over the whole horseshoe.

The H.E.P.C. is considering directly

utilizing the extra flow of water avail-

able at night during the summer, rather
than ponding it for use during the day.
To do this, it plans to pond water on
the Ottawa River at night, as ponding
facilities are presently available there,

and transfer Niagara power to take the
load dropped by the Ottawa River gen-
erating stations.

By using slides, Dr. Holden pointed
out the route and construction of the
new waterway to feed the new plant at
Queenston. It will have a capacity of

20,000 c.f.s., and will consist of a 5%-
mile tunnel and a 3-mile canal, enter-
ing the existing headwaters of the
Queenston plants. The tunnel will be
concrete lined, 45 ft. in diameter, and
will require about a 50 ft. diameter
excavation of some 2 million cubic yards
of rock. Its roof will be supported with
a steel framework using about 15,000-

18,000 tons of steel. It will be the larg-

est diameter tunnel in the world.
The new generating station will have

an initial installation of 6 generators of

105,000 hp. each, and provision for a
further 6 units. Utmost consideration
was given to the generator design to

ensure maximum efficiency, as the water
driving them is a rather valuable com-
modity, since it has travelled some 8%
miles in a costly waterway since leaving
the river. The first unit is scheduled to

go into operation in June 1954.

Ottawa
W. R. Meredith, m.e.i.c.

Secretary-Treasurer

A. J. Bernard, m.e.i.c.

Branch News Editor

Shipbuilding in Canada was the sub-
ject of a talk to Ottawa members at a
luncheon meeting on October 26, 1950.

Mr. Richard Lowery, naval architect

with Canadian Vickers Limited, was the

speaker.
Mr. Lowery briefly outlined the his-

tory of shipbuilding in Canada.
Wooden-ship days found Canada one of

the leaders. Ships can still be produced
in Canada in fewer man-hours, but
labour costs make it difficult to com-
pete with nations having lower wage-

rates. We depend largely on the expor
trade for our work. Recent devaluatioi:^
of the pound and the heavy demand for
U.S. dollars have hit the shipbuilding
industry.

Defence requirements are now helping
the industry somewhat, but Mr. Loweiy
expressed the opinion that only the
forniation of a large overseas merchant
marine would permanently benefit the
industry. The lack of facilities fw
rnanufacture of ship's equipment in
Canada has been a handicap sometimes.
Mr. Keith Gordon, vice-chairman of

the Junior Section, thanked Mr. Lowery.

Robert F. Legget, director of the di-
vision of building research. National Re-
search Council, addressed Ottawa mem-
bers on November 7, 1950.
Mr. Legget explained the functions

and aims of Building Research in Can-
ada, w^here considerable effort is beinjE
given to the co-ordination of such re-
search. '\^arious government departments
have carried out studies on materials
arid construction methods, which studies
will be co-ordinated. Liaison with re-
search in other countries will be kept.
No study will be made on problems
which do not effect building in Canada
and on wjiich research can better be car-
ried out in other coimtries.
Two major factors govern building in

Canada, geology and climate. In view of
this the lines of research in Canada
.should be concerned with: Building in
the North of Canada, fire research,
snow and ice research, soil mechanics
and foundation research, and the whole
question of the enclosure of buildings
to guard against the Canadian climate.
In addition to building research, nec-

essary service work for the National
Building Code of Canada and for th=
Canadian Government Specification
Board is earned out bv the Division
The speaker gave brief details of the

various studies being made across Can-
ada on existing structures and on ex-
perimental building.
Mr. J. H. Irvine thanked the speaker.

''A bright future for young Engineers
in Canada" was the kej-note of a talk
given to Ottawa Engineers and their

last Minute Reminder!
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wives by James A. Vance, president of

the Engineering Institute of Canada, at

a lunclieon meeting on November 23,

1950.

Tlie development of a broad engineer-

ing knowledge, wiiile not ruling out cer-

tam specialization, seems to be a re-

quirement of the modern engineer. Mr.
Vance heartily agreed with this trend.

The president indicated that particu-

larly in these critical times the Engi-
neering Institute should show greater

interest in the Military Engineers. He
personally complimented Maj.-Gen. G.
R. Turner, a member of the Ottawa
Branch, on his recent election as presi-

dent of the Military Engineering Asso-
ciation of Canada.
Provincialism has no place in Cana-

dian engineering. The speaker advocat-
ed closer relationship between various

Canadian engineering groups.
Mr. Vance stated that very cordial

relations exist with British and United
States engineering groups and that the
groundwork was complete for closer ties

with other Western Hemisphere groups.
The Ottawa Chairman, Mr. Allan C.

Ross, introduced Mr. Vance and Mrs.
Vance to the meeting. Lt.-Col. M. C. S.

Brown, chairman of the proceedings
committee, thanked the speaker.

Ottawa members were fortunate to
hear, at the luncheon meeting of Decem-
ber 7, 1950, an address by the Minister of

Resources and Development, Hon. R.
H. Winters.
Whether the "Cow Herd" or not the

members did hear from Mr. Winters of

the bountiful resources of our country
and the opportunitj' it offers to engi-
neers.

Various phases of Canada's develop-
ment, hydro, mining, highways and re-

search were touched on by the speaker.
The National Research Council were
particularly complimented on their work
during World War II.

The speaker was introduced by Briga-
dier J. W. Bishop, Vice Adjutant Gen-
eral, Canadian Army. Mr. Harold Mc-
Leod, chairman of the Ottawa Branch
of the Canadian Institute of Mining
and Metallurgy, thanked Mr. Winters.

The annual meeting and election of
officers of the Ottawa Branch was held
at the Chateau Laurier on the evening
of January 11, 1951. Officers elected were
as follows: chairman, B. G. Ballard;
secretary-treasurer, W. R. Meredith;
management committee, R. E. Hayes,
John S. Watt and J. D. Whittaker.
Reports on finances by the treasurer

and various reports by heads of com-
mittees were presented. The financial
report indicated a very active year for
the Branch.
The retiring chairman, Mr. A. C. Ross,

personallv and on behalf of the Branch,
thanked Lt.-Col. M. C. S. Brown (in
absentia) for his very energetic work
during the past year as chairman of the
proceedings committee. (Lt.-Col. Brown
has left the Branch for a period of staff

studies in England.)
Votes of thanks were tendered to

various groups and to the local news-
papers for their splendid coverage of
Branch activities.

Mr. Drummond Giles, zone vice-presi-
dent, addressed the members. His re-
marks gave approval of Branch activi-
ties and of the splendid attendance rec-
ord of members.

C. H. GORDON
M.E.I.C.

President

H. R. MONTGOMERY
M.E.I.C.

Vice-President

G. A. CAMPBELL, M.E.I.C.

LEO. GALLER, M.E.I.C.

F. B. ROLPH, M.E.I.C.

D. G. ROSS, M.E.I.C.

Directors

ENGINEERS AND CONTRACTORS
1225 Bishop Street

MONTREAL

To the delesates to the 65th E.LC. ANNUAL MEETING

—Welcome to Montreal. Drop in to our Head Office and

verify your deduction of our Company's name revealed to

all engineers in the shape of the above figure.

Mr. Giles further directed his remarks
to the young engineer. He quoted as

follows from a message by Sir W. A.
Stanier, prominent Briti^ engineer, "In

my opinion there is an ever increasing

need for well trained engineers. We re-

gard the training as incomplete if it

does not include at least two years as

The executive of the Ottawa Branch. Seated, A. C. Ross, past chairman; B. G.
Ballard, chairman; W. R. Meredith, secretary. Standing, Major J. D. Whittaker,
chairman of proceedings committee; J. S. Watt; A. A. Swinnerton; R. E. Hayes,
and G. R. Davis, chairman of the membership committee.
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an apprentice in the workshop. As in

any other profession there are times
when one passes through a period of

drudgerj-, but I have found that where
there is real interest there is no drudg-
ery and I commend that thought to

your engineers".
Two interesting films, one on munici-

pal traffic problems, the other on the
conser\ation of natural streams, lakes,

etc. were shown.
The new chairman, Mr. Ballard,

\oiced his appreciation to members for

his appointment and expressed a desire
to keep up the good work done by the
retiring Branch officers.

The meeting was climaxed by an ex-
cellent buffet luncheon and suitable re-

freshments.

On February 8, 1951, Mr. Kenneth S.

Harris, director of the Steel Division,
Department of Trade and Commerce,
addressed a luncheon meeting.
Mr. Harris outlined briefly plans to

control steel allocation and production
to best meet requirements during tha
present emergency. This problem not
only includes Canadian requirements
but also Canada's contribution to the
Atlantic Pact and other agreements.
Defence needs are of course to receive

first priority but other projects already
under way would receive fair considera-
tion.

Mr. Allan C. Ross, acting chairman,
in the absence of Mr. Ballard, intro-
duced the speaker. Mr. R. E. Hayes
thanked Mr. Harris.

Mrs. C. S. Parsons and other ener-
getic members of the engineers' wives
organization really went all out in stag-
ing the engineers' wives dance at Lans-
downe Park, Ottawa. The occasion was
made successful by the graciousness and
hospitality of all wives and in particular
by the committee in charge. Such a
'do" required work by all the ladies but
particular mention might be made ol:

president, Mrs. C. S. Parsons; vice-
president, Mrs. Alec Ignatief; social
convener, Mrs. D. B. Rees; ticket con-
vener, Mrs. J. F. Lyons. Other officers

of the ladies' group are Mrs. T. L.
Hughson, Mrs. R. R. Rogers, Mrs. G.
H. Desbarats, Mrs. L. J. Lichty, Mrs.
G. E. Smith, Mrs. P. Bresset-des-Nos,
and Mrs. L. M. Christmas, past presi-
dent.

There is complete agreement with
appreciation to Mrs. K. M. Cameron
who foimded this up and coming or-
ganization.

Saguenay

F. E. Hogg, m.e.i.c.

Secretary-Treasurer

A meeting of the Saguenay Branch
was held on February 21st at the
Aluminium Laboratories' auditorium.
Mr. L. E. Marion gave a talk on a-c/d-c
conversion. The speaker was introduced
by Mr. F. G. Barker, m.e.i.c, vice-chair-

man and an audience of 30 enjoyed the
address.

Mr. Marion related that he had that
afternoon watched a meter which showed
over 1,200,000 horsepower entering a
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consumer's plant. He mentioned that
Arvida Works was probably the only
place in the world where this could be
seen, and remarked on the fact tiiat

most of the alternating current was being
converted to dueci current for alum-
inum production. About 20 per cent of

all power produced in .Canada is con-
verted to d-c. Other uses, besides alum-
inum production, are rehnmg of copper
and lead, production of zmc, operation
of trolleys and cranes and continuous
rolling mill drives, electroplating and
anod.zing. The mcrcuiy arc rectiher is

the most important method of changing
from a-c to d-c although motor gener-

ator sets, syn'jlirouous converters and
copper oxide and selenium rectifiers

were also described.
Three members were elected by the

meeting to the Nominating Committee
and will arrange the election of Branch
officers for the ne.xt year. They are: B.

E. Bauman, Mi.i.c, J. Mercier, mxj.c,
\V. Fiaser, Ms:.i.c.

Junior Section

R. H. Singleton, m.e.i.c.

Secretary-Treasurer

A veiy successful smoker was held by
the Junior Seccion of the Saguenay
Branch in the Saguenay Inn, Tuesday
even.ng, February 27. Messrs. T. A.

Wootton and C.K. Fo.x presented in-

dividual talks de.'^cribing their experi-

ences while held captive by the Germans
during the recent World War. Mr.
Wootton was captured while serving

as an Army officer in Sicily in 1944 and
described his capture and the slow and
intermittent trip to Germany as a cap-

tive. Mr. Fox was shot and captured in

a flight over occupied Europe in 1942

while serving as an Air Force officer.

His talk dealt in more detail with

P.O.W. camp life.

The excellent style of both speakers

comb.ned with the seemingly unlimited

volume of subject material, assured the

success of the meeting and the keen

interest of the members was reflected

in the lengthy question period. The re-

freshments were enjoyed in the usual

fashion.

The speakers were introduced by the

chairman, Mr. H. V. Page and Mr. W. F.

Patterson, expressed the thanks of the

audience.

Saint John
W. M. Brenan, mj:j.c.

Secretary-Treasurer

J. Abthuk Flood, m.e.i.c.

Branch A'ews Editor

Members and guests of the Saint John
Branch gathered at a dinner meeting at

the N.B. Scottish Officers Mess on
February 22, to hear Dr. P. L. Pratley,

M.E.I.C, consulting engineer, give an
illustrated lecture on the tlieories and

ideas embodied in his design of the

piers for the proposed Canso Bridge to

span from Cape Breton county to the

mainland of Nova Scotia.

Dr. Pratley was introduced by the

branch chairman, W. R. Godfrey, who
gave a brief history of the speaker's

career as a designing engineer and cited

a few of the many now famous struc-

tures of Dr. Pratley 's design.

Dr. Pratley. presently making a tour

of Maritime Branches, cited several in-

stances where his design of piers for the

Canso project has been publicly ques-

tioned by the press and quoted remark?
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made by absolutely unqualified and
biased sources generally caued "reliable"

but "unaisclosed '. in his remarks the
speaker Uiustrated how ridiculous some
ol tiiese statements were, but m their

infiueuce on public opinion created a
'psyciioiogy ol lear" among responsible
parcies wno were ignorant oi tne lacts.

inis same lear, dilncuit to dispell could
involve a design lar in excess ol tliat

demanded by tne elements.
"A design sucn as this,' Dr. Pratley

stated, 'is an assemoling of experience.'
iivery part ol the consuuction, lias Deen
done beiore in some part ol the world,
it remains lor the aesigner to gather the
knowleage and experience ol others and
assemble it to his own advantage ".

i he main problems encounoered in de-
signing tne Oanso project were: naviga-
tion, ice, scour, and deep water.
in designing lor navigation tne ideas

of slapping companies and itoyal Cana-
dian IN aval auinorities were incorpor-
ated in locating the best position lor the
lift span.

ice, although sometimes a most im-
portant consideration is not in this
case too serious a condition. Icebergs,
as such, Dv. i'latley stated, do not ap-
pear m the Strait ol (Janso, despite re-

ports to the contrary, ihe piers pres-
ently designed will withstand a lorce of

some 3tio,uuo tons ol ice— a held 3,UU0
leet square, 12 leet thick moving at a
rate ol 12 leet per second.
in addition to the moment that the

piers are capable ol resisting, their de-
sign IS sucn that they wnl cut any
ordinary ice field encountered.
The element of scour does not enter

the picture to any extent in this loca-
tion, lest borings of the Strait bottom
indicate a conglomerate rock beneath a
gravel surface, the rate of water flow is

small and the water carries very little,

if any, sand or silt, a combination far
from conducive to scouring, in any case,
the danger of scour is overcome by
limiting the relationship between width
and spacing of piers.

The deep water problem is the most
important factor of design and involved
the greatest amount of engineering ekill

in the design of the piers. With the aid
of slides, Dr. Pratley illustrated his pro-
posed design of the cage structure and
his methods of pouring concrete in the
deep water. He said that the use of in-
trusion pre-packed concrete was the
greatest single factor in solving the
problem of concrete placement.
After a short question period, Mr.

John Reid tendered his sincere thanks to
the speaker on behalf of the branch for
a very informative and most enjoyable
evening.

Sudbury
D. W. McKiNTY, jr.E.i.c.

Secretary-Treasurer

The Sudbury branch joined with the
Association of Professional Engineers at
the dinner meeting February 9th. There
were 102 in attendance.
A short sing-song was held after din-

ner with Russ Eaton leading a most
spirited effort by the members.
The guest speaker for the evening.

Col. Tom Medland, was introduced by
the Chairman C. 0. Maddock.

Col. Medland pave a most enlighten-
ing talk on the functions of the Asso-
ciation of Professional Engineers. He
discussed the highlights of the past year,
dwelling to some lengths on the public

Do you know all

the DAMPNEY FAMILY?
You probably recognize this symbol . . .

synonymous for 33 years with
quality protective coatings . . .

APEXIOR NUMBER 1 for boiler interiors—
APEXIOR NUMBER 3 for stern hull areas . . .

but do you also know the

Dampney other specialties ?

DAMPNEY

METAL PRIMER

DAMPNEY

VINYL COATING

DAMPNEY

SILICONE COATING

THUR-MA-LOX

NUMBER 7

THUR-MA-LOX

NUMBER 10

RUST RINSE

This vinyl wash primer speeds surface
preparation by stopping pre-coating corrosion— betters bonding and durability of

APEXIOR NUMBER 3 or any top surfacing.

An exceptionally moisture-resistant finish—tough,
durable and highly decorative—air dries in one hour.

An aluminum-pigmented, high-content silicone

resin formulation, weather-resistant and heat-durable
to 400°F. continuous exposure, 600°F. maximum.

Superior high-heat protection in a fused
ceramic coating particularly effective at temperatures
above 1600'F. Black, for weather-exposed service.

An aluminum finish for high-temperature
service in sheltered locations—heat-durable
to 1200°F.

A metal conditioner for use as final cleaning agent
prior to coating. Neutralizes surfaces

—

removes residual rust, oil, grease—etches metal to

provide coating-receptive surface.

FOR COMPLETE DETAILS WRITE TO:

relations programme which is now in full

swing.

In speaking of the new headquarters
building in Toronto, Col. Medland men-
tioned how it was the hope of the asso-

ciation that all engineering groups
would keep their records there. He
pointed out that the field secretary of

the Institute already has an office in

the building.

In conclusion. Col. Medland spoke
most optimistically of the demand for
engineers in Canada during the next
few years. Col. Medland was thanked by
Mr. Gill on behalf of the group.
A discuss'on period followed the talk

and the questions asked indicated the
interest of the group in the various
laws governing the engineering pro-
fession.
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Victoria

W. A. Bowman, jr.E.i.c.

Secretary-Treasurer

G. J. A. KiDD, S.E.I.C.

Branch News Editor

The proposed power project and
aluminum smelting plant being planned
by the Aluminum Co. of Canada in
British Columbia will cost about $550,-
000,000 and will see the birth of a city
of 50,000 at the Kitimat Bay site.

This was predicted February 16 by
John S. Kendrick, resident engineer for
the company, in an address to Victoria
Branch.
Mr. Kendrick's talk, entitled Search

for Power, outlined the preliminary
survey work already done in the Kiti-
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The Kent

R. S.C
steam meter
This meter enables small steam

flows to be measured economi-

cally and has many advantages, being self-

contained and entirely mechanical

operation.

It is robust and easily installed in the

main; it is accurate and individually cali-

brated, registers overloads up to 50 per

cent, and is not damaged by temporary

overloads of even 100 per cent.

There is no gland to leak as the counter

has a magnetic drive, and the meter does not require any attention.

Available for air and for hot water, widely used for boiler feed

water measurement in small industrial boiler plants.

Sizes 2 in., 3 in., 4in.

Can b« v<«c/ on larger maint by meant of a by-patt.

Catalogues, prices, technical advice, spares and service from :

ALBERTA
Gormans Limited,

10238-104111 Street,

EDMONTON.

BRITISH COLUMBIA
Sealand Produck Limited,

274E West Broadway,

VANCOUVER.

MANITOBA
0. G. Sutherland,

307 Niagara Street,

WINNIPEG.

ONTARIO
The J. W. Ellis Industries,

42 Lombard Street,

TORONTO.

mat Valley area and along the proposed
route of an 85-mile transmission line

from the power plant to the smelter.
Analysis of costs showed that the

power project would cost $200,000,000
and the smelter plant at Kitimat,
$350,000,000.

It is not definite, Mr. Kendrick told

the engineers, "but we know now what

we want and how much it will cost."

The company's plant at Arvida, Ont.,

is now the world's largest and the pro-
posed plant will be very much larger,

he said.

If the project gets under way, it will

take three years to begin production.
The power source will provide 800,000
horsepower, and within five years this

will be stepped up to 1,600,000 horae-
power.
The smelter will turn out about 500^

000 metric tons of aluminum ingots per
year, as compared with the present Ar-
vida output of 230,000 metric tons.

Mr. Kendrick outlined the discovery
and development of aluminum.
Although the metal is the most plenti-

ful ore on the earth crust and the third

most plentiful element, it is very diffi-

cult to isolate. In 1880, 30 years after

its discovery, Louis Napoleon served
dinner on aluminum dishes. Only the
head table got the aluminum, said Mr.
Kendrick. "The ordinary guests had to

be content with solid gold."

Reason for the development of tre-

mendous quantities of electric power for

processing the raw ore, he said, was that

ten kilowatt hours of electric energy
was needed to produce one pound of

metal.
The raw material is bauxite, which is

obtained from British Guiana and which
usually is broken down to aluminum
oxide at the source. The latter compound
is shipped to the smelters for the elec-

trolytic refining process.
Mr. Kendrick said that, although

there was a temporary recession in

world markets for aluminum after the
war, the increased cost of other metals
has boosted the demand for aluminum
more than ever.

"Peace or war, good times or bad,
come what might, the aluminum output
has doubled every ten years for the
past 60 years," he said.

He said that if the company decides
to go ahead with the project, it will be
very soon so it can take advantage of

the 1951 building season.
The company has spent several mil-

lions on preparatory work, said Mr.
Kendrick, but this has been only for

surveys and tests.

He showed coloured slides taken on a
trip to the area last summer. One of

the subjects was a test length of powei'
line strung between two aluminum tow-
ers for testing icing conditions through-
out last winter.
The test ground was more than 5,000

feet up on a wmd-swept plateau that
could be reached only by helicopter.

J. T. Thwaites, M.E.I.C. (left), guest speaker at the meeting of February 28,

and L. A. Bateman (right) chairman of the Electrical Section of the Winnipeg
Branch.

Winnipeg

G. W. MOULE, M.E.I.C.

Secretary-Treasurer

Electrical Section

J. C. Pr-^tt, mjs.i.c.

News Editor

The History and Development of
the Circuit Breaker formed the subject

of Mr. J. T. Thwaites' address to the

Electrical Section of the E.I.C. in Win-
nipeg. February 28th. Mr. Thwaites is

section engineer, Electronic Section,

Canadian Westinghouse Co.. Ltd.

•^

L. A. Bateman, operating engineer,
Winnipeg Hydro, has been elected re-

cently to the chairmanship of the Engi-
neering Institute's Electrical Section, in

Winnipeg. R. A. Marvin, Northern
Electric Company, is past chairman; E.

A. Scott, Winnipeg Electric Company,
vice-chairman ; S. H. Eggertson, Winni-
peg Electric Company, executive mem-
ber; and K. Hallson, Winnipeg H\-dro,

secretary.
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Gmployineiit !$erviee

XHIS 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.

Personal interviews with the Institute Employment Service, 2050

INIansficld Street, Montreal—Telephone PLateau 5078—may be

arranged by appointment.

Situations Vacant
CHEMICAL

GRADUATE CHEMICAL ENGINEER re-
quired for district sales oflice of large
organization in Montreal. Promotional
sales work in Provin.ce of Quebec of
product line of water conditioning and
steam treating apparatus. Age 24 up
with preferably some sales experience.
Not necessarily bilingual. Apply to File
No. 2087-V.

CHEMICAL ENGINEER required to head
department of chemical technology in

the Indian Institute of Science, Banga-
lore. Candidate should possess high
academic qualifications in chemicial
technology, together with considerable
research and teaching experience.
Should have knowledge of design and
operation of chemical pilot plants. No
age limit is prescribed. Duties will in-
volve instruction of personnel. This is

the foremost research institute in India
and has well established post-graduate
departments of aeronautical engineer-
ing, electrical communication engineer-
ing, metallurgical engineering, internal
comibustion engineering, power engi-
neering and electrical technology and
chemical engineering and chemical
technology. Post of head of chemical
technology has been vacant for some-
time. Apply to File No. 2077-V.

CHEMICAL ENGINEER, 1950 graduate
with an interest in process development
and design work. Location Ontario. Ap-
ply to Filei No. 2093-V.

PRODUCTION
ENGINEER

As an assistant to the

Production Manager of a

company manufacturing

electrical switchgear and

allied products in British

Columbia. Graduate Engi-

neer preferred with some
experience in production

work. Reply in writing with

particulars of qualifications

to File No. 3000-V.

CIVIL

CIVIL ENGINEERS required by large
hydro-electric utility company located
in Montreal. Two required with ap-
proximately 3 years experience in con-
crete and others with lield experience.
Apply to File No. 2OT8-V.

CIVIL ENGINEER with at least ten years
experience in design and detail of steel
a^nd reinforced ccncrets structures for
Montreal office of consulting engineer-
ing firm. Salary open and possibility of
association to right m,an. Apply to File
No. 2091-V.

ELECTRICAL

IiARGE POWER COMPANY in Eastern
Canada has an opening for a young
electrical engineer. Some experience
preferable but not essential. To work
un power systems engineering. Excel-
lent workirijg conditions. Apply to File
No. 2C-31-V.

ELECTRICAL ENGINEER with at least
five years professional experience, a
substantial part of which should have
been in hydro-electric central station
and substation design. Salary $325.00 to
$'00.00 per r.-onth depending on quali-
fications and experience. Location Vic-
toria, B.C. Apply to File No. 2073-V.

ELECTRICAL ENGINEER required by
large organization in Montreal with
about five years experience in gen.eral
electrical engineering, preferably in
the transportation field. Salary range
?350.00 to $400.00 per month. Apply to
File No. 2074-V.

YOUNG ELECTRICAL ENGINEER with
abcut three years experience required
by manufacturer located in Montreal.
Applicant would be obliged to do some
mechanical work in general plant engi-
neering. Apply to File No. 20'75-V.

TWO ELECTRICAL ENGINEERS requir-
ed by firm located in Toronto. Appli-
cants should have one to four years ex-
perience preferably in communications
or power. Apply to File No. 2C76-V.

ELECTRICAL ENGINEER required to
head the departments of power engi-
neering and electrical technology in the
Indian Institute of Science, Bangalore.
Candidate should have a doctorate or
master's degree in electrical ena neer-
jng from a recognized university, 15
years' experience in a responsible posi-
tion in large power project, experience
in guiding research and in the execu-
tion of large power projects. No age
lim t i; prescribed. Duties will involve
instruction of personnel. This is the
foremost research institution in India,
and has well estab'.'shed post graduate
departments of aeronautical engineer-
ing, electrical communication engineer-
ing, metallurgical engineering, internal
combustion engineering, power engi-
neering, and electrical technology and

chemical engineering and chemical
technology. Post of head of the power
engineering and electrical technology
departments has been vacant for same
time. Apply to File No. 2077-V.

TWO ELECTRICAL ENGINEERS required
by large hydro-electric util.ty company
located in Montreal. Applicants should
have two to three years experience.
Apply to File No. 2078-V.

ELECTRICAL ENGINEER, who is famil-
iar with and particularly interested in
the application of control equipment
and the producing of wir.ng diagrams,
required by manufacturer of conveying
machinery located in Ontario. Apply to
File No. 2082-V.

EXPERIENCED ELECTRICAL ENGI-
NEER, preferably between 28 and 35
years of age required by paper industry
located in Ontario. Not absolutely
necessary, but preferably with design
and practical experience in pulp and
paper mill. Apply to File No. 2083-V.

ELECTRICAL ENGINEER with two to
four years' broad experience in the se-
lection, installation and maintenance of
electrical equipment in either industrial
plant or public utility. Location On-
tar.o. Apply to File No. 2093-V.

ELECTRICAL ENGINEER, with at least
4 years experience in electrical field,
preferably on substation layout and
installation, required by P.U.C. with a
total load of about 2o0,0<:0 H.P. and
operate their own generating stations.
Location about 100 miles north of Tor-
onto. State wages expected, age etc.
Apply to File No. 2096-V.

MECHANICAL
CHIEF MECHANICAL ENGINEER or

assistant chief mechanical engineer re-
quired by large firm of consultants in
Toronto. Salary open. Apply to File No.
20S3-V.

MECHANICAL ENGINEERS with experi-
ence in process layout, design of steam
plants, water supply systems and sew-
age and industrial waste treatment
facilities. Salaries commensurate with
experience. Apply to File No. 2068-V.

MECHANICAL ENGINEER with at least
two to three years' experience in the
design and job fabrication of A.S.M.C.
pressure vessels and heat exchangers
required for design, estimate and in-
soection work by engineering company
located in Montreal. Salary commen-
surate with ability. Apply to File No.
207C-V.

MASTER MECHANIC required for cen-
tral waterpower, irrigation and naviga-
tion commission. New Delhi. India.
Candidate should have considerable ex-
perience as a mechanic and have held
responsible positions in the field of
mechanical engineering. Age. about 45
years. Duties will involve supervision of
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ENGINEERS AND DRAUGHTSMEN
Positions available with

THE CONSOLIDATED MINING AND SMELTING COMPANY OF CANADA, LIMITED,

AT TRAIL, B.C.

Experienced Mechanical, Structural, and Electrical Designers and Draughtsmen

for work connected with the design and layout of equipment and buildings in our Mining, Metallurgical,

and Chemical and Fertilizer Plants.

Application should be made in writing, giving full particulars on education, experience, and stating approximate

salary expected, to the Manager, Personnel Division, at the above address.

the operation and maintenance of ma-
chines employed on river valley pro-
jects, such as the construction of large
concrete, earth and other types of
dams, large power houses and trans-
mission systems and the excavation of
canals. He will also be required to
train Indian personnel working under
him. Apply to File No. 2077-V.

MECHANICAL ENGINEER required by
engineering college, Guindy, India, to
organize new department of production
engineering and to train students for
their master's degree in production en-
engineering. Candidate should have a
basic degree in mechanical engineering,
a doctor's degree in production and in-
dustrial engineering, five years exper-
ience in a production workshop, five
years experience in an engineering in-
stitution, preparing students for a stand-
ard degree and five years experience in
directing research, leading to a master's
degree in a recognized university. No
age limit. Apply to File No. 2077-V.

iVIECHANICAL ENGINEER for field job
required by large hydro electric utility
company located in Montreal. Applicant
should have approximately two years
experience on mechanical equipment.
Apply to File No. 2078-V.

SEVERAL 1951 mechanical engineering
graduates required by pulp and paper
industry located in the Province of
Quebec. Apply to File No. 2081-V.

MECHANICAL ENGINEER required by
firm in Ontario to act as furnace super-
visor. Applicant should have preferably
some experience and also in combus-
tion of both oil and gas, high and low
pressure and who has a knowledge of
refractories. Also willing to train yo'ung
interested mechanical engineer. Apply
to File No. 2088-V.

YOUNG MECHANICAL ENGINEER re-
quired by manufacturer of various types
of machinery located in Montreal, for
extensive design. Good opportunity to
right man interested in this type of
work. Apply to File No. 2092-V.

MISCELLANEOUS

GRADUATE ENGINEER with three to
four years welding experience in metal
fabricating plant is required by a firm
manufacturing gases and welding equip-
ment. Position involves technical assist-
ances to firms in the correct applica-
tion of various welding processes. Salary
commensurates with experience and
qualifications. Apply to File No. 2071-V.

GEOLOGISTS: Two required by the en-
gineering, geology and ground water
divi-sion of the geological survey of
India. One should be a specialist in
ground water and the other in the in-
vestigation of dam sites. Duties will in-
volve geological studies and investiga-
tions, assisting the director in coping
with the large amount of work this
division is called upon to perform. Ages,
between 35 and 50. Apply to File No.
2077-V.

TWO LECTURERS IN MARINE ENGI-
NEERING required for proposed resi-
dential marine engineering college for

period of three years from August, 1952,
to train engineer officers for Indian
Mercantile Marine. Should possess cer-
tificate of extra first class engineer, of
the United Kingdom Board of Trade or
equivalent and have at least five years'
experience as teacher in marine engi-
neering. Age between 35 and 45 years.
Duties will involve instruction of stu-
dents with workshop experience, for
examination for certificates of com-
petency as engineers. Salary and allow-
ances will be fixed to bear relation to
what candidate can normally expect in
his own country and will be paid by
lending country. Place of residence Cal-
cutta or Bombay. Wife and dependent
children will be provided with free first
class transportation to and from India
once during contract period, provided
they remain for not less than one year.
Apply to File No. 2077-V.

CAPTAIN SUPERINTENDENT required
by the director-general of shipping to
teach and train personnel for service in
the Indian Mercantile Marine. Should
possess a Master's foreign-going certifi-
cate and five years' experience in train-
ing seamen ratings for the mercantile
marine, three of which must have been
spent in charge of such a training estab-
lishment. Age between 35 and 50 years.
It is proposed to establish two training
ships at Visakhapatnam with other
trammg ships and/or ship training
establishments on the west coast of
India. Period 3 years. Apply to File
No. 2077-V.

POWERHOUSE FOREMAN required for
central waterpower, irrigation and navi-
gation commission. New Delhi, India
Candidate should have considerable ex-
perience in the erection and mainten-
ance of large hydro electric power
plants. Age, about 45 years. Duties will
mvolve erection and maintenance of
diesel power houses for the supply of
power on river valley projects, together
with the erection and maintenance of
large power houses, in connection with
hydro electric proiects. He will also be
required to train Indian persoimel
working with him. Apply to File No.

WORKSHOP FOREMAN required for
central waterpower, irrigation and navi-
gation commission. New Delhi, India
Candidate should have considerable ex-
perience in the management of large
workshops, in the manufacture of gates
for dams, spillways, canals, sluices, and
in the manufacture of electricai trans-
mission towers. Age, about 45 years.
Duties will involve supervision of large
workshops required during construction
of river valley projects and the instruc-
tion of Indian personnel working under
him. Apply to File No. 2077-V.

MASTER ELECTRICIAN required for
central waterpower, irrigation and
navigation commission. New Delhi,
India. Candidate should have consider-
able experience as an electrician and
have held responsible positions in the
field of electrical engineering. Age
about 45 years. Duties will involve
supervision of the operation and main-
tenance of electrical machinery em-
ployed on river valley projects, such as
construction of large concrete, earth
and other types of dams, large power

houses and transmission systems. He
will also be required to train Indian
personnel working under him. Apply to
File No. 2077-V.

CHIEF TECHNICAL ADVISER to Direc-
tor General of Civil Aviation required
for research and development of exist-
ing organization. Candidate should
possess high academic qualifications
and several years' experience in aero-
nautical design, particularly relating to
airworthiness of prototype aircraft. Age
between 40 and 50. Duties will involve
the provision of advice and direction
of aeronautical development. Appoint-
ment for three years, subject to period
of probation of six months. Apply to
File No. 2077-V.

MECHANICAL ENGINEER AND FUEL
TECHNOLOGIST required by central
electricity commission, Simla, India.
Candidate should have 15 years' experi-
ence in design, construction and opera-
tion of steam power stations, with
steam pressure of 600 lbs. per square
inch and above and with units ranging
from 30.000 K.W. Age above 45 years.
Although there are several large power
systems, both thermal and hydro-elec-
tric, in operation in India, there are no
facilities for training Indian personnel
in the design of power plants and ancil-

lary equipment. Duties will involve in-

struction of personnel to meet demands
of large power development program.
Apply to File No. 2077-V.

DESIGNING ENGINEER required for cen-
tral waterpower, irrigation and naviga-
tion commission. New Delhi. India.
Candidates should have considerable
experience in the design of high ten-
sion transmission lines and tower struc-
tures. Age 45 to 50 years. Duties will
involve design of high tension trans-
mission lines and tower structures, in

connection with large hydro-electric
projects. He will also be required to

act in an advisory capacity on the de-
sign of transmission lines, and to train
Indian engineers working with him.
Apply to File No. 2077-V.

INDUSTRIAL ENGINEER required by
firm of management consultants. Should
be experienced in plant layout, produc-
tion control, time studies, wage incen-
tives, cost and budget controls. Age 35

to 60. Free to travel. Apply to File No.
2079-V.

ENGINEERS required in the manufactur-
irLg department of large electrical or-
ganization located in Ontario. Duties
include the line up of operations and
tooling, to initiate cost reduction pro-
grams, to lay-out departments, etc., on
various products. Limited ntunber of
openings in production control, foundry
work and in test work. Apply to File
No. 2O80-V.

PLANT ENGINEERS are required to do
engineering work in connection with
plant expansion and with plant main-
tenance, particularly along electrical
lines. Location Ontario. Apply to File
No. 208O-V.

DESIGN ENGINEERS required by large
electrical organization in Ontario. Engi-
neers are required to do both mechani-
cal and electrical design but principally
the latter on all types of electrical
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THE DEFENCE RESEARCH BOARD REQUIRES
FOR EMPLOYMENT IN THE FOOD SECTION DEFENCE RESEARCH MEDICAL LABORATORIES

TORONTO, ONTARIO
Research Scientist to conduct research and development in food packaging and packing. This will involve work

independently and in co-operation with manufacturers and other agencies on suitable container materials and methods
of container fabrication, and will require a knowledge o( such materials as paper and paper products, plastic films,

metal foils, metal cans, enamels, adhesives, inks, etc. Applicants should have a Ph.D. or M.Sc. degree in chemical
engineering, organic chemistry, or physical chemistry, and should have had some industrial experience with the
container materials mentioned above.

Initial salaries will be dependent on qualifications and experience. Generous leave and other employee benefits,

including Group Hospital-Medical Insuronce Plans are available. Superannuation Plan in effect.

APPLY TO:

—

Director of Research Personnel, Defence Research Board, Department of National Defence, "A" Building, Ottawa, Ont.
Please quote position number G-11 when apply.

equipment. Specific experience is de-
sired but not absolutely necessary. Ap-
ply to File No. 2080-V.

CIVIL OR MECHANICAL ENGINEER re-
quired by paper industry located in On-
tario. Applicant should have design and
practical experience, preferably five or
six years in pulp arid paper mill. Apply
to File No. 20S3-V.

GRADUATE ENGINEER required by firm
located in Toronto. The work involved
will be supervision of installation of
marine radar, servicing marine radars
installed on ships and some sales and/or
office work. Considerable travelling in-
volved. Interviews can be arranged in
Ottawa, Toronto or Montreal. Apply to
File No. 2034-V.

MECHANICAL AND CHEMICAL ENGI-
NEERS required in the control depart-
ment of paper mill located in New-
foundland. Applicants must be interest-
ed in control and process work. Salar-
ies open. Apply to File No. 2085-V.

RESIDENT ENGINEERS AND INSTRU-
MENTMEN required for work on the
construction of the Quebec North Shore
and Labrador Railway. Applicants
should have some experience on high-
way work. Good working conditions.
Salaries open. Apply to File No. 2086-V.

MECHANICAL EQUIPMENT SUPERIN-
TENDENT required by woods depart-
ment of pulp and paper company.
Should have degree in mechanical engi-
neering or equivalent. Capable of initiat-
ing and supervising preventive main-
tenance programme and repair work to
all mechanical and power equipment.
This is a senior position for an active
man with a proven record of success in
this type of work. Candidate for open-
ing must be bilingual. The salary will
be commensurate to experience and
qualifications. Apply to File No. 2089-V.

MECHANICAL DRAUGHTSMAN with at
least three to five years experience in
equipment tool and jig work for Mont-
real office. Supply full details in first
letter. Apply to File No. 2091-V.

STRUCTURAL STEEL AND REINFORC-
ED CONCRETE DETAILERS for Mont-
real office with a minimum of five
years experience in either field. State
full particulars in first letter. Salary
open. Apply to File No. 2091-V.

CHEMICAL OR MECHANICAL ENGI-
NEER to act as design engineer, with
two or more years' experience in the
chemical or allied industry. Location
Ontario. Apply to File No. 2093-V.

TOOL ENGINEERS and patent lawyer
required by large automotive industry
in Ontario. Apply to File No. 2094-V.

ELECTRICAL DRAUGHTSMAN, with at
least 6 years experience required by
P.U.C. of about 25,000 H.P. State wages
expected, age, etc. Apply to File No.
2096-V.

Th« following advertisements are reprinted from
last mvnth^s Journal, not having yet been filled,

CHEMICAL
CHEMICAL ENGINEER required to take
charge of process development grouo.
Applicant should have at least fi/e

years development and production ex-
perience in chemical industry. Position
in Ontario. Salary open. Apply to File
No. 1335-V.

TWO JUNIOR OR INTERMEDIATE
CHEMICAL ENGINEERS for the con-
trol department of pulp and paper in-
dustry in the Maritimes. Duties would
be in connection with control and pro-
cess work. Apply to File No. 1650-V.

CHEMICAL ENGINEERS with production
ability, to operate chemical equipment
such as filter presses, evaporators,
vacuum .lets, solvent recovery etc. Lo-
cation Valleyfield, Quebec. Excellent
opportunity offered. Salary open. Apply
to File No. 2053-V.

YOUNG CHEMICAL ENGINEER required
in plant located in Province of Quebec.
Applicant would be obliged after com-
pleting training period to take charge
of analytical laboratory and to co-
ordinate production with control both
in alcohol distillery and in magnesia
insulation plants. Preferably under 30
years of age with 1 or more years
industrial experience. Apply to File No.
2054-V.

CHEMICAL ENGINEER 1949 or 1950

graduate required by large pulp and
paper industry located in Province of

Quebec. Apply to File No. 2059-V.

CIVIL

CIVIL ENGINEER required by large firm
in Ontario, with about 10 years struc-

tural experience. Applicant must be
experienced and able to assume respon-
sibility. Apply to File No. 1644-V.

CIVIL ENGINEER for design work on
hydro-e'ectric structures. Prefer at

least four years' experience in this field.

A knowledge of power house and dam
foundations is desirable. Good oppor-
tunity with large Canadian company.
File No. 137. Apply to File No. 2017-V.

CIVIL ENGINEER required by large
Canadian company with experience in

structural steel design, preferably on
hvdro-electric structures such as gates
and outdoor switching yards. Apply to
File No. 2017-V.

CIVIL ENGINEERS required by large
construction company in Montreal. Ap-
plicants should have 2 or 3 years exper-
ience in fie'd and general construction.
Apply to File No. 2034-V.

YOUNG CIVIL ENGINEER with knowl-
edge of reinforced concrete structures.
Duties include supervision of concrete
construction in Quebec, measurements
on the work, drawings, reports and pro-
cess estimates. Applicant must be
bilingual. Reply in writing, giving full

particulars as to experience, qualifica-
tions and salary expected to File No.
2060-V.

CIVIL ENGINEER required by engineer-
ing department of construction com-
pany. Duties include estimating, laying
out construction work and engineering
supervision. Salary dependent upon
abiaty. Reply giving complete details
of background and experience. Apply
to File No. 2C64-V.
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ELECTRICAL
FULLY EXPERIENCED ELECTRICAL
ENGINEER required by textile industry
located outside Montreal. Applicant
must have some real practical exper-
ience, about 15 years in a manufacturing
plant, preferably textile mill. Excel-
lent opoortunity offered. Apply to File
No. 1418-V.

GRADUATE ELECTRICAL ENGINEER
required in the Province of Quebec as
sa'.es engineer for established wire and
cable company. Experience in power
field desirable. Salary open. Apply to
File No. 1570-V.

ELECTRICAL ENGINEERS with exper-
ience in electronics and radar for posi-
tions in Ottawa. Salaries open. Apply to
File No. 1588-V.

THE PUBLIC SERVICE OF CANADA re-
quires Electrical Engineers (electronics
and communications). Appointments at
Ottawa. Toronto and Montreal. Salaries
up to $4,740.C0 per annum. Details and
application forms may be obtained by
writing Civil Service Commission,
Ottawa. Competition No. 50-158-B.
Apply to File No. 2016-V.

ELECTRICAL ENGINEER required by
large Canadian company, with hydro
electric operations in Brazil with several
years experience with industry on pub-
lic utility. Duties will include: specifi-
cation writing, analyzing bids, checking
manufacturer's drawings, inspection of
heavy electrical equipment, supervision
of freight tests and technical corre-
spondence. Prefer a minimum of three
years experience. Location Toronto
File No. 13741. Apply to File No. 2017-V.

ELECTRICAL ENGINEER required by
university in Montreal. Duties include
design and construction of electronic
equipment and finally extensive re-
search. Apply to File No. 2022-V.

ELECTRICAL ENGINEERS required by
large public utility in Montreal. Appli-
cants with or without experience de-
sired. Apply to File No. 2046-V.

MECHANICAL
MECHANICAL DRAUGHTSMEN required
by large coal mining firm in the Mari-
times for simple designing, layout and
detail drawings for ordinary colliery
plants screening equipment. Hoists, sim-
ple steel structures, etc. Salary open.
Apply to File No. 1332-V.

MECHANICAL DESIGN ENGINEERS re-
quired by west coast pulp and paper
mill. Previous pulp and paper exper-
ience desirable but not necessary and
consideration will be given to all appli-
cants with industrial experience. Sal-
aries from $3,600.00 upwards commen-
surate with experience. These are per-
manent appointments in a well estab-
lished mill. Apply to File No. 1582-V.

MECHANICAL ENGINEER required by
large firm in Montreal to act as rail-
road car engineer. Applicant should
have 2 or 3 years (or more) of experi-
ence in the design of tank cars, as de-
fined by the Association of American
Railroads. Familiarity with the require-
ments of the A.A.R., the I.C.C, the Bu-
reau of explosives and the Board of
Transport Commissioners is essential
Salary open. Apply to File No. 1600-V.
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MECHANICAL ENGINEER required by
large firm in Montreal. Applicants
should have experience in the pulp and
paper industry, particularly in the de-
sign and for operation of paper making
machinery. One or two years experi-
ence desued. Salaries open. Apply to
File No. 1600-V.

MECHANICAL ENGINEERS with design
experience and ingenuity required for
an aggressive Canadian firm manufac-
turing electronic and mechanical con-
trols and instruments. Project engineers
and junior engineers required. Salaries
open. Apply to File No. 1609-V.

MECHANICAL ENGINEER required im-
mediately for sales department. Large
company requires the immediate ser-
vices of a mechanical engineer, for its

sales department, preferably bilingual.
This is a permanent salaried position,
with well established company. State
age. education and outline all experi-
ence. All replies treated in confidence.
Apply to File No. 1620-V.

MECHANICAL ENGINEERS required by
large manufacturing firm located one
hundred miles from Montreal. Excel-
lent opportunities for experience and
promotion in time study standards de-
partment eventually leading to shop
management. Apply to File No. 1621-V.

MECHANICAL ENGINEER required in

Province of Quebec with some plant
experience. Dut :es include design and
pi ant layout work. Apply to File No.
1648-V.

MECHANICAL ENGINEER with knowl-
edge of industrial steam power plant
design, heating system and application
of steam, air and hydraulics as applied
to processes, required by large estab-
lished company, 5 years or more ex-
perience, desirable location Montreal.
Salary open. Apply to File No. 1855-V.

MECHANICAL ENGINEER 25 to 30 years
of age required for manufacture of

spun synthetic textile yarns at Granby,
Quebec. The olant superintendent is a

graduate mecRanical engineer and the
position is that of assistant superinten-

dent. Duties will include planning pro-
duction, the maintenance of the
machines, planning and installation of

a new machinery and daily contact

with all levels of personnel. Salary will

be dependent on the exnerience of suc-

cessful applicant. Minimum $300.00 per

month. Apply to File No. 17O0-V.

MECHANICAL ENGINEER required by a

large manufacturer in Montreal of

heavy mechanical equipment. Applicant

should have several years industrial ex-

perience which should include a back-
ground of welding knowledge. Apply to

File No. 2001-V.

MECHANICAL ENGINEER with several

years experience on design and laX""^^

of mechanical equipment for hydro-
electric construction, location Southern
Ontario, When replying please Quote

File No. 137-8. Apply to File No. 200o-V.

MECHANICAL ENGINEERING GRAD-
UATE or equivalent with three or more
years experience in design and manu-
facture of light alloy structures required

by large Montreal firm manufacturing
radio communication equipment and
radar. Apply to Fi'e No. 2011-V.

MECHANICAL ENGINEER recent grad-
uate up to three years employment in-

terested in obtaining drawing office

experience in plant production of heavy
armament work. Forty minutes by tram-
ways from Phillips Square, Montreal.
Apply to File No. 2014-V.

MECHANICAL ENGINEER wanted, with
designing experience and mechanical
ability, plus a desire to become sales

engineer, by manufacturer of road
building machinery located in the Prov-
ince of Quebec. Good speaking knowl-
edge of French is necessary. Apply to

File No. 2037-V.

MECHANICAL ENGINEER required as

assistant to chief inspection of large oil

company in Montreal. Applicant should
have at least three years experience in

plant maintenance, involving shop fab-
ricating methods and inspection. Knowl-
edge of metallurgv and familiarity with
corrosion problems an asset. Salary
open. Apply to File No. 2052-V.

MECHANICAL ENGINEER REQUIRED
for engineering office of large oil com-
pany. Applicant should have minimum
of two years' experience in design and
layout of mechanical equipment. Work-
ing knowledge of pressure vessel design
an asset. Location Montreal. Salary
open. Apply to File No. 2052-V.

MECHANICAL ENGINEER with 3 to 5
years experience in maintenance engi-
neering. An asset if bilingual but not
necessary. Location: Valleyfield, Que-
bec, Excellent opportunity offered.
Salary open. Apply to File No. 2053-V.

MECHANICAL ENGINEER, recent grad-
uate, to act as plant superintendent in
large bakery in Montreal. Apply to
File No. 2C55-V.

MECHANICAL ENGINEER of about 35 to
40 years of age to assist mechanical
superintendent of plant located in
Eastern Canada. Work will involve
assisting supervision of construction,
insiailation and maintenance of plant
equipment including pumps, boilers, re-
frigeration, air-conditioning equipment^
etc. Salary about $5,000.00. Apply to
File No. 2056-V,

MECHANICAL ENGINEEiR required for
largs construction quarry and concrete
company. Must have some experience
in layout and design of plants. Salary
commerjsurate with ability. Reply giv-
ing complete details of background and
experience. Apply to FUe No. 2064-V.

METALLURGICAL
FOUNDRY METALLURGIST required In

British Columbia. Apolicant should have
broad experience in research work Ap-
ply to File No. 1118-V.

METALLURGIST, recent graduate requir-
ed for cast iron foundry located in Pro-
vince of Quebec. Apply to File No.
2050-V.

MISCELLANEOUS
EXPERIENCED DESIGN ENGINEER re-
quired by a large Western Canadian
steel fabricating shop. Must be exper-
ienced in design of boiler and pressure
vessels. Material handling equipment
structural steel. Apply to File No.

SENIOR DESIGN ENGINEER required in
Ottawa, with a degree in m€chc.»iical or
chemical engineering. Applicant should
have a minimum of 5 years experience
in mechanical design particularly with
reference to chemical plant equipment
and process. Apply to File No, 1507-V,

ASSISTANT PRODUCTION SUPERIN-
TENDENT. Press operations required in
Ontario, Applicant should be familiar
with die equipment and be able to as-
sume responsibility of a production
shift consisting of two foremen and
approximately eighty men. He must
have a thorough knowledge of stand-
ards, production control, cost control
labour relations, etc. Apply to File No.
1559-V,

ASSISTANT PRODUCTION SUPERIN-
TENDENT finishing operations, requir-
ed by firm in Ontario. Applicant must
be familiar with the following finish-
ing operations on various ty^es of steel;
polishing, electro plating (copper, nickel
and chromium) and buffing and be in
a position to assume responsibility of
a production shift consisting of four
foremen and approximately one hun-
dred men. He therefore must have a
thorough knowledge of standards pro-
duction control, cost control, labour re-
lations, etc. Apply to File No, 1559-V,

TECHNICAL DIRECTOR wanted for
paper company producing from 100%
rag to 100% sulfite papers. Applicant
should be a graduate chemist or chemi-
cal engineer and must be bilingual.
iSurroundinigs are ideal and living con-
ditions very good. Mills located near
Montreal in the Laurentian Mountains.
Apply to File No, 1586-V,

DEVELOPMENT ENGINEER by nuclear
engineering branch to do experimental
and development work in the field of
mechanical engineering related to the
design of atomic energy reactors and
associated equipment. Aoplicants should
have an engineering de'gree with high
academic standing and five or more
years engineering development exper-
ience. Apply to File No, 1602-V.

SENIOR PETROLEUM ENGINEER re-
quired by independent Canadian Oil
Company with headquarters in Calgary.
Applicant should be particularly ex-
perienced in reservoir engineering and
production practices. No one with less
than 7 years experience in the industry
need apply. Give synopsis of education,
training and experience and supply
recent photo. Apply to File No. 1675-V.

GRADUATE ENGINEERS AND
DRAUGHTSMEN, mechanical, civil,
electrical required for projects in On-
tar o and Quebec. Preference to those
with 3 years practical experience.
Apply to File No. 1697-V.

SCIENTIFIC OFFICERS wanted. Appli-
cants should be Canadian citizens whi
are graduates in science, preferably
with post graduate training. Research
or general experience in some particu-
lar scientific field is desirable in cer-
tain positions. War service will be con-
sidered an additional qualification in
some positions and a requirement in
others. The main duties will pertain to
the co-ordination, control and dissem-
ination of scientific information m
most of the major fields of science and
technology. Salary $2,700.00-S3,3C0.00 de-
pending upon qualifications and experi-
ence. Apply to Box 1274, Station B.
Ottawa, Ontario. Apply to File No.
1707-V.

DESIGN ENGINEER approximately tea
years experience in structural material
handling and mechanical design. Boiler
design experience an asset but not
essential. Location Western Canada.
Apply to File No. 2C0C-V.

HYDRAULIC ENGINEER with several
years' experience on reinforced con-
crete de?ign and hydraulic structures,
location Southern Ontario. Please quote
File No. 13709. Apply to File No. 2:05-V.

ELECTRONIC ENGINEERS required by
large Montreal f-rm for development
work on radio communication equip-
ment and radar. Applicants should have
three or more years of practical design
experience in this field. Apply to File

No. 2C11-V.

FULLY QUALIFIED TEXTILE TECH-
NOLOGIST, graduate of textile insti-

tute, required in Montreal by indus-
trial consultant. Applicant should have
industrial engineering experience. Give
full details as to experience and edu-
cation to File No. 2012-V.

MECHANICAL DRAUGHTSMEN, detail-

ers, checkers, all grades from 2 years
experience and up for plant in produc-
tion of heavy armament work. Forty
minutes bv tramways from Phillips

Square, Montreal. Apply to File No.
2014-V.

SUPERVISOR OF UNDERGROUND DIS-
TRIBUTION. Large Canadian organiza-
tion requires well qualif.ed electrical

engineer for its Brazilian operations,
duties will include long range planning
of all underground distribution systems
and of ailied substations, review of the
present underground distribution prac-
tices and reducing op>erating cost, mak-
ing such studies as required by the
chief of system planning or the chief
electrical engineer. Apply to File No.
2017-V.

ASSISTANT PRODUCTION SUPERIN-
TENDENT required by large firm of
long standing manufacturing men's
shirts, pajamas, etc., for plant near
Three Rivers, Quebec. Experience in

manufacturing these lines or similar
necessary. Applicant would be required
to plan for high producticn, improve
methods, lower costs, etc. Good posi-
tion to right party. Apply to File No.
2018-V.

RESEARCH CHEMIST required by chemi-
cal firm in Ontario for laboratory re-
search under supervision. Minimum age
23 years, bachelor's or master's degree
in chemistry or chemical engineering.
Two or three years technical expenenca
or Ph.D. in lieu of experience. Apply
to File No. 2019-V.

CHEMIST required by chemical firm in
Ontario for the development of textile
chemicals. Minimum age 27 years, de-
gree in chemistry or chemical engineer-
ing with 5-10 years technical (laboratory
or production) and sales experience.
Position requires both research and
sales abilities combined with practical
knowledge of textile industry. Applv to
File No. 2019-V.

SALES ENGINEER, recent graduate, pre-
ferably mechanical or electrical requir-
ed by well established supply house
with nation wide representation. Ex-
perience in equipment sales, of value
but not essential. Training period to be
spent in Montreal. Good opportunity for
advancement to party interested in
making career of this work. Applv to
File No. 2C20-V.

ARCHITECTURAL DRAUGHTSIVL-VN re-
quired by large pulp and paper manu-
facturer in Eastern Canada for general
architectural designs covering building
changes on existing buildings and new
buildings etc. Apply to File No. 2021-V,
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ENGINEERING DRAUGHTSMAN re-
quired by paper industry located in
Montreal. Must be fully qualified.
Apply to File No. 2023-V.

THREE FULLY QUALIFIED ENGINEERS
required by a firm of management
consultants "located in Montreal. Salary
open. Apply to File No. 2024-V.

MECHANICAL OR CIVIL ENGINEER re-
quired by national beverage company
to act as plant superintendent in plant
situated outside of Montreal. Applicant
sliould be between 25 to 35 years of
ase. Salary open. Apply to File No.
2025-V.

ELECTRONIC ENGINEER required in

Montreal with some experience witti

radar. Apply to File No. 2026-V.

TOP FLIGHT MAN for methods and
time study work on all operations in-

cidental to manufacturing of light and
heavy sheet metal products. Excellent
opportunity for man of proven ability

and experience to establish himself
with a sound company employing 200
people. Salary open. Applicants +o

apply in writing giving complete facts

on education, experience and personal
history. Enclose recent photograph.
Apply to File No. 2029-V.

HYDRAULICS ENGINEER for the water
rights branch, department of lands,

B.C. Provinc.al Government. Salaries:

hydraulic engineer Victoria and assist-

ant district engineer, Kamloops, $3396.00

to $429S.OO, assistant hydraulic engineer,
Victoria $3336.00 to $3576.00. Positions
permanent; superannuation plan. Can-
didates must be British sub.iects, prefer-

ably under 45 years of age; graduates
in civil engineering or equivalent; eli-

gible for full registration in Association
of Professional Engineers of B.C. (in

case of the last position, eligible for

registration as engineer in training)

knowledge of survey methods, photo-
grammetry hydraulics and hydrology of

river discharge, dam design, soil mech-
anics and samplings; field and office

experience on engineering work in

hydro electricity, or irrigation and
water supply or hydrology. Apply to

File No. 2032-V.

HYDRAULIC ENGINEER fully qualified

required by large industrial organiza-
tion in Montreal. Applicant should be
familiar with the design of hydro-
electric power stations and water stor-

age. Apply to File No. 2038-V.

TWO SALES ENGINEERS required by
firm in Montreal manufacturing weld-
ing and cutting apparatus. Applicants
Should be 1949 or 1950 graduates in

engineering with definite sales ability.

Apply to File No. 2041-V.

GRADUATE ENGINEER required in the
development and engiriieering depart-
ment of firm located in Montreal. Ap-
plicant must have a minimum of 4 years
experience in a steel manufacturing
plant. Position involves technical as-

sistance to the steel irjdustry in use of

our products and work on problems
related to this field. The territory will

be mainly in Quebec and Ontario with
headquarters in Montreal. This is an
excellent opportunity along technico
administrative lines for the suitable per-
son. Apply to File No. 2042-V.

SALES ENGINEER, preferably mechani-
cal required by organization in Mont-
real. Applicants should be around 33 to

37 years. Duties would Include design-
ing and selling under supervision of
specialty machinery used in pulp and
paper mills for handli".ig pulp wood and
newsprint. Starting salary $4,000.00. Ap-
ply to FUe No. 2043-V.

REPRESENTATIVE required by firm in
Toronto manufacturing tarred felt and
pitch used in roof construction, tar dis-
tillers, etc. Aoplicant would be obliged
to call on architects, consulting engi-
neers and general contractors. Apply to
File No. 2047-V.

MECHANICAL AND STRUCTURAL EN-
GINEERS to act as proiect engineers
to undertake the study and necessary
design and drawing work in connection
with a combination bar and strip mill
located in Ontario. Salaries open. Ap-
ply to File No. 2048-V.

PROJECT ENGINEER graduate with at
least ten years experience in design,
construction and operation of petroleum
chemical plants on petroleum refineries,
required to supervise project division
of company engaged in engineering and

WANTED

RADIO ENGINEERS
THE ROYAL CANADIAN NAVY offers a limited number of short

service and permanent commissions in the Special Branch for Supple-
mentary Radio duties to engineers and other university graduates with
a degree in any of the following subjects: Physics, Mathematics and
Physics, Engineering-Physics, Radio-Physics, Radio-Engineering, or
Electrical Engineering with Communications or Electronics option.

SHORT SERVICE APPOINTMENTS

(three years) require the minimum qualifications shown above. Rank
and seniority will be determined by age and professional experience.

PERMANENT APPOINTMENTS

require the following qualifications:

(a) Service in any of the Canadian Armed Forces during the
Second World War, or
Service at any time in the Permanent or Reserve Naval
Forces, including the University Naval Training Division and
the Canadian Services Colleges.

(b) A university degree in one of the subjects mentioned above.

Rank and seniority on entry will be determined by previous service

and professional qualifications. Those entered as Acting Sub-Lieutenant
will serve with that rank during their Naval indoctrination and training

courses, after which they will be promoted to Lieutenant. Seniority
and pay as Lieutenant will be back-dated at that time, depending on
success in the courses.

DUTIES

The development, engineering, installation, maintenance and oper-
ational supervision of radio equipment, in shore stations, and of radio
countermeasures equipment at sea; and administration of Supplement-
ary Radio Activities.

MONTHLY SALARY

SUB-LIEUTENANT Acting Confirmed
Basic Pay $162 $195
Subsistence 61 79
Marriage Allowance 40 40

On
LIEUTENANT Appointment Maximum

Basic Pay $234 $264
Subsistence 79 79
Marriage Allowance 40 40

OTHER ADVANTAGES
Free medical care; free transportation, including that of families and

household effects to permanent appointments; married quarters in the
majority of appointments; pension for officers holding permanent
commissions; gratuity for officers holding short service commissions
on completion of their terms.
There is no specific age limit for short service commissions. It will be

dependent upon professional experience. The age limit for permanent
commissions is up to 25H years for non-veterans and up to 30 years of
age for veterans, on 1st June, 1951.
ENQUIRIES will be welcomed. A preliminary opinion on the rank

and seniority which may be expected, together with any other required
details, may be obtained by writing to:

THE NAVAL SECRETARY,

DEPARTMENT OF NATIONAL DEFENCE,

"A" BUILDING, OTTAWA, ONTARIO.

Royal Canadian Navy
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construction of gas processing plants
located in Montreal, Canada. Salary
commensurate with ability and exper-
ience. Apply to File No. 205il-V.

ENGINEER, age 35 to 45 years as main-
tenance superintendent and chief engi-
neer for large Montreal property, ap-
proximately 750 rooms. Must be certi-

fied for large boiler plant, and be ex-
perienced in controlling cost of main-
tenance trades, including plumbers, car-
penters, painters, etc. Bilingual pre-
ferred. Attractive opportunity to be-
come established in permanent congen-
ial situation. Apply to File No. 2057-V.

DESIGN AND DETAIL ENGINEERS re-

quired by a package hand'ing conveyer
concern located in Ontario. Promotion
to responsible positions is offered to

applicants having the necessary ability

and qualifications. Apply to File No.
2058-V.

DRAUGHTSMAN, Senior layout man. re-
quired for the engineering department
of new plant in Western Ontario. Must
be caopble of making complicated lay-

outs from specifications. drawings,
sketches or notes furnished by engi-
neers and have considerable knowledge
of manufacturing processes and their

limitations. Should be capable of doin?
some designing. Experience in structural
work and piping. University degree
would be helpful not necessarily requir-
ed. Apply to File No. 2062-V.

TWO RECENT GRADUATES required Im-
mediately for new Canadian plant of

well known American company. Prefer
men with interest in industrial piping
for chemical and other industries. Ex-
cellent opportunities for advancement.
Sa'ary commensurate with ability and
experience. Company located in Hamil-
ton. Apply to File No. 2063-V.

CIVIL. ELECTRICAL AND MECHANICAL
ENGINEERS, required by Vancouver.
B.C., firm for office design on large
hydro-electric development. Desire only
working engineers with three or more
years hydro or related experience. Ap-
plications should include complete re-

cord of experience, salaries received.
salary expected and time required to

make a transfer to Vancouver. Salaries
commensurate with qualifications
Apply to File No. 2065-V.

WE REQUIRE QUALIFIED ENGINEERS
experienced in construction work on re-

inforced concrete, structural steel and
frame buildings, as well as incidental
services. Administrative ability and
technical knowledge are essential. Em-
ployee benefits include three weeks an-
nual vacation, sick leave allowance and
a liberal plan for life insurance, hos-
pitalization, and surgical benefits for

the employee and his family. Replies
are to contain details concerning educa-
tion, experience, salary requirements,
age, marital status and date available.
Apply to File No. 2066-V.

MANAGING ENGINEER for Canadian
owned company manufacturing electri-
cal equipment in Toronto. Professional
engineer with electrical mechanical
background required, preferably with
experience in switch gear cubicle and
street lighting design. This position re-
quires both administrative and engi-
neering ability. Age range 30 to 40
years. Excellent future, good salary,
plus bonus and pension. Give full de-
tails of education and experience. Our
employees know of this advertisement.
All replies will be held in strictest
confidence. Apply to File No. 2067-V.

Situations Wanted
GRADUATE CIVIL ENGINEER AND
LAND SURVEYOR with proven ability
to carry out responsibilities. Available
on short notice. Over 23 years of wide
experience on four continents. Exper-
ience includes design layout and field
supervision of: roads, dams, buildings,
drainage. Irirgation works. Veteran
C.R.E. and E.A.E.. married, bilingual.
Situations held In Canada: Chief of sur-
vey parties, resident engineer. Abroad:
as district and assistant chief engineer
for over 19 years in the British, Turkish,
Iraqui, Government Services. Apply to
File No. 489-W.

ELECTRICAL ENGINEER. S.E.I.C. grad-
uate Nova Scotia Technical College 1950.
married, veteran, 34, presently employed
by large cable manufacturing company
In Montreal as a junior development
engineer in their electrical laboratory,
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desires position in Nova Scotia prefer-
ably Halifax area. Previous experience
in surveying, communications, d.c. ma-
chinery. Willing to accept position in
any branch of electrical engineering in-
cluding sales. Available for interview
in Montreal anytime and in Nova Scotia
in July, 1951. Apply to File No. 1325-W.

CIVIL ENGINEER, Jr.E.I.C, P.Eng. (On-
tario), B.Sc. (Hons.) Birmingham, Eng-
land, 1948. Age 23. Single. Ex-Sapper,
Field Engineers of Union Defence Force
(South Africa). Presently employed in
temporary position in Toronto. Seeks
permanent employment where hard
work and initiative will lead to ad-
vancement. Fifteen months experience
in municipal roads and drainage work
in South Africa, including surveying,
design and supervision. Also eleven
months with waterworks in Canada on
design of steel and reinforced concrete
structures and writing of specifications.
Willing to work anywhere. Apply to
File No. 1465-W.

MECHANICAL ENGINEER S.E.I.C. 1950
graduate. University of Toronto. Age
24, single. Experience in machine shop
and repair and maintenance work.
Presently employed in structural steel,
foundry and machine tool industry as
plant layout and maintenance engineer.
Interested in permanent position lead-
ing to responsibi'ity. Willing to work
and learn. Available on short notice.
Apply to File No. 15C5-W.

MECHANICAL ENGINEER. M.E.I.C,
U.B.C. 1936. Age 37. married. 3 years
experience as designer in paper machin-
ery department of large manufacturer.
5 years as senior officer in the A.I.D.
of the R.C.A.F. engaged on technical
and administrative duties. 6 years as
engineer in the paper and saw milling
industry on the west coast, engaged on
the layout, design and installation of
wood-handling plant and equipment,
including considerable experience in
the design and erection of timber, steel
and concrete structures. Desires posi-
tion as resident engineer or senior en-
gineering position covering industrial
planning and development. Apply to
File No. 1965-W.

WORKS MANAGER and administrator
with experience in mechanical, electri-
cal and civil engineering work open for
appointment. Apply to File No. 2429-W.

GRADUATE MECHANICAL ENGINEER.
M.E.I.C. P.Eng. (Ontario), age 31. mar-
ried. Presently employed in Toronto.
Desires responsible position with manu-
facturing firm. Nine years experience in
mechanical and structural design, in-
spection, shop liaison, and sales and
service. Apply to File No. 2586-W.

CIVIL ENGINEER. B.Sc. 1947, Jr.E.I.C.
P.Eng. (Quebec). Age 26. married, with
car, 3'/? years varied structural exper-
ience with architects, fabricators and
contractors, covering design, detailing
and estimating of structural steel and
concrete as well as liaison work, de-
sires position with responsibility. Must
include outside work in design and
supervision, and/or liaison work, or
sales promotion. Available on one
months' notice to pjesent employer.
Ontario or Alberta preferred. Apply to
Fi'e No. 3340-W.

GRADUATE MECHANICAL ENGINEER,
M.E.I.C. with extensive experience at
draughting, designing and estimating of
all types of plate, structural and ma-
chine work, now fully employed, de-
sires part time work for evenings and
week-ends. Apply to File No. 3367-W.

ELECTRICAL ENGINEER, M.E.I.C.
P.Eng. Six years experience In design,
manufacturing, sales and application
engineering, including electronic test
equipment design, manufacture of pub-
lic address equipment, preparation of
sales information and technical writing,
application of motors, controls, trans-
formers, switchgear. etc. Desires per-
manent position in power field, in de-
sign, operating or application engineer-
ing, not sales. Aims to advance into
management or advisory engineering.
Location preferred, Southern Ontario or
British Columbia. Apply to File No.
3326-W.

CIVIL ENGINEER, M.Sc, M.E.I.C, P.Eng.,
age 39. Practical experience since 1934
in design of reinforced concrete and
steel structures (warehouses, factory
buildings, power station, boiler houses,
heavy foundations, hydraulic structures,
oil refinery plants, gas plants, jetties)
estimate and surveying. Seeks position
in Ontario or Quebec. Apply to File No.
3369-W.

EXPERIENCED ORE

DRESSING ENGINEER
A mafure graduate engineer with
ten years experience in the opera-
tion of ore dressing and Hydro-
metallurgy plants is required to

take charge of Hydrometallurgical
ore treatment plant of 750 tons
per day with ultimate capacity
1500 to 2000 tons. Position re-

quires sound background in chem-
istry and chemical plant control
equipment. The position offers ex-
cellent opportunities for advance-
ment in a growing organization.
Reply with full details of experi-

ence, educational background,
marital status to File No. 3002-V.

MECHANICAL ENGINEER. M.E.I.C. grad-
uate McGill. 1943, veteran, age 30, seeks
position as project or plant engineer.
Broad experience in plant layout, de-
sign, construction, alteration and main-
tenance work. Employed during past 3
years on design and construction of
large mill now nearing completion.
Would consider alternative position as
executive assistant or sales engineer.
Apply to File No. 3405-W.

CONSTRUCTION COST ENGINEER.
Queen's 1948. R.C.A.F. Veteran, with
experience in all phases of estimating,
scneduling. cost control, material re-
quisitioning and expediting, for both
large and small industrial projects, de-
sires an executive or supervisory posi-
tion where hard work and initiative will
lead to advancement. Other assets in-
clude wife, two children and own car.
Location unimportant. Apply to File
No. 3406-W.

WELDING ENGINEER, M.E.I.C, PJMg..
B.A.. B.Sc. Queen's 1941. Age 34. mar-
ried. 7 years production and develop-
ment experience in the fabrication of
heavy indiustrial equipment with par-
ticular reference to welded pressure
vessels. Desires continued experience in
this or related fields. Available on
short notice. Apply to File No. 3407-W.

1950 GRADUATE. University of Saskat-
chewan, distinction in Engineering
Physics. 26" years, familv of 2, currently
mastering in physics. Have background
as resident engineer on municipal engi-
neering project: ex-navigation instructor
in R.C.A.F. Desire work in applied
research or in general engineering.
Available May. 1951. Apply to File No.
3414-W.

MECHANICAL ENGINEER. JrJlJ.C..
P.Eng., B.Eng., McGill 1949. Age 28.
Single. Good health. Experience: two

WANTED
RESEARCH SCIENTIST

Salary: $5,850-$6,850 depending on
experience and qualifications.

Duties: To direct laboratory research
and pilot plant development work in

the chemistry of explosives and pro-

pellants.

Qualifications: University graduate
preferably at the Ph.D. level; five to

ten years' experience in explosives or

propsllant research or in related fields;

administrative experience; Canadian
Citizen.

Apply to:-—Director of Research Per-

sonnel, Defence Research Board, De-
partment of National Defence, "A"
Building, Ottawa, Ontario.
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summers as .iunior draughtsman In pulp
and paper mill, two summers as helper
in foundry and boiler shop of firm
manufacturing heavy machinery, spring
1949 to date as engineer with major oil

company. Desires to obtain plant engi-
eering experience with a firm located
in the Toronto area. Apply to File No.
3415-W.

WO PROFESSIONAL ELECTRICAL EN-
GINEERS, Jr.E.I.C. Honors graduates
of Canadian Universities, having com-
pleted two years training with a leading
Canadian Electrical Manufacturer, seek
to better their positions. Professional
employment with any progressive Can-
adian company will be considered.
Apply to File No. 3416-W.

:;lectrical engineer, s.e.i.c, b.a.sc,
U.B.C. 1950. Age 27, single. Experience:
Radar mechanic R.C.A.F. One summer
each as coal mine car repairer, tipple
machinery operator, and electricians'
helper in coal mine. Will work any-
where. Available immediately. Apply
to File No. 3417-W.

MECHANICAL ENGINEER, S.E.I.C. grad-
uale, University of Saskatchewan, 1950.
Age 31, married. 4 years' overseas with
R.C.A.F. as wireless mechanic. Some
boiler shop and pipe fitting experience.
Would like to specialize in heating and
air conditioning or in power house
work. Willing to undertake any requir-
ed training. Apply to File No. 3422-'W.

ELECTRICAL ENGINEER, Jr.E.I.C, Assoc.
A.I.E.E., B.Sc, University of New Bruns-
wick, 1949. Age 25, single. One year
experience in the manufacture and de-
sign of polyphase and single pnase
motors. Seeks position in design or
production engineering in power field
preferably in Montreal area. Available
immediately. Apply to File No. 3423-W.

CHEMICAL ENGINEER, Laval 1949. Single,
bilingual, with summer experience in
shipbuilding, galvanizing of steel and
making of aluminum. Nearly two years
experience in food industry in Montreal.
Desires a position in industrial, sales or
plant engineering with opportunity for
advancement. Available on short notice.
Apply to File No. 3432-W.

CIVIL ENGINEER, S.E.I.C. Will graduate
from N.S.T.C, May, 1951. Age 31. Mar-
ried, Experience on the following pro-
.iects. 1 summer: rodman on municipal
street layout. 1 summer: instrument
man on topographic survey. 1 summer:
instrument man with Department of
Highways. 1 summer: resident engineer
on marshland reclaimation project. De-
sires position preferably in municipal
engineering or in Maritimes with con-
struction company. Apply to File No.
3438-W.

GRADUATE MECHANICAL ENGINEER,
Jr.E.I.C, Sask., 1950. At present taking
masters degree at University of Tor-
onto. R.C.A.F. veteran, 5 years practical
engineering experience. Willing to work
hard and accept responsibility. Refer-
ences and detailed experience on re-
quest. Available May. 1951. Apply to
File No. 3439-W.

MECHANICAL ENGINEER. Sask.. 1949
(with distinction), Jr.E.I.C, P.Eng. Age
32, married, vetrean, desires position in
Hamilton area. Since graduation exper-
ience includes employment with con-
tractor in refrigeration, air Conditioning
and ventilation, including design of sys-
tems and installation. Desires a change
with a firm which will give more
chances of using my engineering quali-
ficaitons as present position does not
allow a large enough scope for engi-
neering work. Available on one month's
notice to present employer. Apply to
File No. 3442-W.

ELECTRICAL ENGINEER, Higher Na-
tional Diploma. 1949 (Power Course).
Dundee Technical College. Scotland.
P.Eng., Ont. One year experience as
field engineer on design and reconstruc-
tion transmission and distribution lines
In Scotland. Six years as technical offi-
cer in R.E.M.E. Four years as appren-
tice technician with power company in
Poland. Experience in diesel-electric
and hydro-electric plants in planning
office and line surveying. Wishes to
find employment in power field or de-
sign, would like to learn from the start
the Canadian way of work. Apply to
File No. 3443-W.

CHEMICAL ENGINEER, Jr.E.I.C. (B.Sc.
Queens 1948). Age 29, married, one child.
Two years experience production super-
vision and development engineering in

chlorine-alkali industry. Some exper-
ience in coal tar refining. At present
employed. Desires position in Ontario
or Quebec. Apply to File No. 3452-W.

SALES AND TECHNICAL SERVICE engi-
neering employment desired by young
engineer (24 years, single), expecting to
graduate in Metallurgical Engineering
(McGill) in May, 1951, S.E.I.C. Many
summer months experience in the mak-
ing, shaping and inspection of steel.

Location is practically immaterial and
applicant is willing to travel. Willing to
start on training programme if neces-
sary. Available June 1st, 1951. Apply
to File No. 3453-W.

CHEMICAL ENGINEER, S.E.I.C, Alberta,
1946. Age 29, married, one child. Back-
ground of successful experience in pro-
duction control, cost reduction studies
and process design in petroleum refin-
ing and synthetic rubber manufactur-
ing fields. Capable of assuming respon-
sibility. Available after graduation in
business administration (U.W.O.) in
May. Apply to File No. 3456-W.

METALLURGICAL ENGINEERING. Jr.
E.I.C., Toronto, 1948. Business Adminis-
tration. University of Western Ontario,
1951. Desires position in production
engineering or as technical salesman
for a manufacturer of durable pro-
ducers' and consumers' goods. Age 28,
married. Naval veteran. Over two
years' experience with a large Canadian
manufacturing firm chiefly as a pro-
duction supervisor. Conversant with
French. Available in May. Apply to
File No. 3457-W.

CIVIL ENGINEER, Jr.E.I.C, P.Eng. (Ont.),
B.Sc, University of Alberta, 1945. Age
27, married. 1 year in highway location,
design, estimates and construction; 5
years field and office experience in sur-
veys, designs, layoiut and construction
supervision in transmission lines, tower
footings, reinf. cone, and pile founda-
tions, also some knowledge of municipal
engineering. Presently employed in
Ontario. Desire position in Alberta
with consulting engineers, construction
company, or other company with own
engineering staff. Available after Sep-
tember, 1951. Apply to File No. 3458-W.

BRITISH SUBJECT, chartered electrical
engineer, apprenticeship trained, pres-
ently hoMing technical and commercial
managerial appointment in branch
works' of one of the premier manufac-
turing electrical companies in England,
wishes to contact Canadian principals
with view to ultimate emigration to
Canada or with Canadian subsidiaries
overseas. Three years wartime exper-
ience of Canada. Canadian references.
Six years commissioned Naval service.
Age 37. Married. Apply to File No.
3463-W.

ELECTRICAL ENGINEER, Sask.. 1950. S.E.
I.e., P.Eng. Age 30. married, veteran.
Desires' permanent employment any-
where in Canada. Experience includes 4
years radar mechanic, one summer sales,
several months practical experience on
wiring and installation of transformer
banks switch gear, motors, etc. Apply
to File No. 3464-W.

AERONAUTICAL ENGINEER. Jr.E.I.C.
graduate Mass. Institute of Tech. Age
28, married, good health. Seven years
experience with major airline on air-
craft specifications and negotiations,
mock-up, stress analysis, performance
calculation, aircraft evaluation, detailed
design, testing, report writing, corre-
spondence, administration. Hard work-
er, willing to take responsibilities. Apply
to File No. 3470-W.

GRADUATE ENGINEER. Jr.E.I.C. Uni-
versity of Saskatchewan, 1948. Age 25.
single and in good health. "Three years
experience in farm implement design.
Seeks employment in design or produc-
tion engineering. Willing to undertake
any required training. Presently em-
ployed but desires position leading to
responsibility. Available on short notice.
Apply to File No. 3472-W.

PLANT ENGINEER of medium sized com-
pany. Mechanical, McGill, 1948, Jr.E.I.C.
Veteran, single, 27 years, desires affilia-
tion with medium or large concern.
Undertook and completed movement of
two plants. Designed, costed and im-
plemented major changes and installa-
tions of boiler house, air compressor
house, air exhausting systems, electrical
mains, instruments, heating and steam
process mains. Staff of approx. 100,
20% licensed tradesmen. Collection of

EXPERIENCED

INSTRUMENT ENGINEER

Vacancy for a permanent appoint-

ment as instrument engineer with

this company exists for a man be-

tween 25 and 35 years of age and
A1 medical category, hie should
be able to select proper equip-

ment for new jobs also interpret

results and calculate correction

factors of instruments. He must
have experience and ability to or-

ganize instrument maintenance
and carry out normal repairs.

Applications should be made to

Canada and Dominion Sugor Co.
Ltd., P.O. Box 490, Montreal,
Quebec, in envelopes marked
"Instrument Engineer".

basic production machine data for time
loading, scheduling, etc. Other studies
and training courses. Excellent refer-
ences. One month's notice. Apply to

File No. 3476-W.

CIVIL ENGINEER. S.E.I.C, B.Sc, U.N.B.,
19.50, navy veteran. Age 26, married with
one child. Have considerable experience
in highway construction in N.B. Refer-
ences on request. Apply to File No.
3477-W.

AGRICULTURAL ENGINEER, S.E.I.C,
graduated from U.B.C. in May, 1950. Age
24, single and in good health. Farm
background and experience in the oper-
ation, repair and maintenance of most
types' of farm equipment. Would like
design, development, or research work
in farm power and machinery, rural
electrification, or irrigation and drain-
age anywhere in Canada. Willing to
work for a moderate salary to gain ex-
perience. Available on short notice.
Apply to File No. 3478-W.

CIVIL ENGINEER. Jr.E.I.C, B.Eng.. Mc-
Gill. 1949. Age 26, married, presently
employed by construction firm in Mont-
real, would offer services for part-time
employment in designing, estimating,
etc.. related to varied fields of building
construction, especially reinforced con-
crete, steel or timber structures and
foundations. Apply to File No. 3480-W.

ELECTRICAL ENGINEER, Jr.E.I.C, 1949,
graduate of the University of Manitoba,
about to complete two year apprentice-
ship in England, seeks employment in
Canada, as from August, 1951. Exper-
ience includes testing of instrument
transformers, testing of A,C. and D.C
motors and generators, 6 months in
D.C. machine design engineers office,
3 months in electronic development
laboratory, 6 months erection of steel
mill rolling equipment. Undergraduate
experience includes summer employ-
ment as student engineer in steel plant.
Apply to File No. 3481-W.

GRADUATE ENGINEER, Jr.E.I.C, honors
graduate, McGill, 1949. married, overseas
R.C.A.F. veteran. Varied experience in
the field of production control and plan-
ning, methods analysis, time study
quality control and allied engineering
subjects. Desirous of obtaining a posi-
tion in the management sphere. Loca-
tion Toronto area. Available immedi-
ately. Apply to File No. 3482-W.

CIVIL ENGINEER, B.Eng.. McGill. 1944.
M.E.I.C, P.Eng. Married with two chil-
dren, veteran R.C.E. Have had about
ten years experience in construction,
maintenance and industry including
long-range planning, design and econ-
omic studies; also supervision and in-
spection as resident engineer. Familiar
with general office routine and account-
ing procedures. Proven ability to handle
labour, direct staff work and meet the
public. Now enrolled in course on
Modern Business with Alexander Hamil-
ton Institute. Present employment high-
ly responsible but wish to locate in
Montreal area. Ambitious toward execu-
tive position requiring engineering and
business training. Apply tO File No,
3486-W. . - -
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reviews

Additions to the Institute Library

— Book Notes — Abstracts

BOOK REVIEW
OIL FIELD EXPLORATION AND DE-
VELOPMENT, 2 Volumes. Volume 1:

OIL FIELD PRINCIPLES; Volume 2:
OIL FIELD PRACTICE.

A. Beeby Thompson. London, Technical
press, 1950. 546 pp., 630 pp., illus.,

$10.50.

This 1950 revision of an already widely
accepted source book on oil field explora-

tion and development serves a two-fold
purpose.

In addition to all the basic information
contained in the 1925 edition, appendices,

with original chapter references, describe

and outline new developments and dis-

coveries in information and technique
over the past 25 years.

A brief survey of appendices contents
shows these discoveries and developments
geographically subdivided; U.S.A. petro-

leum productions since 1859; and world
petroleum production since 1880.

Closer study, however, reveals dis-

cussion and reports on the work of skilled

geophysicists with magnetometers, gravi-

meters, seismographs and electrical con-

trivances, and developments in the loca-

tion of concealed oil structures through
soil analysis.

Correlation of strata by their heavy
mineral content, or the assemblage of mi-
cro fauna remains have proved invaluable

when breaks or macro fossils are confused
or unidentifiable: and knowledge of re-

gional geology has been immeasurably im-
proved due to the high degree of perfection

developed in flying techniques and aerial

photography apparatus.
Numerous illustrations, both plate and

black and white, and an excellent index to

both volumes, in each volume add further

to the usefulness of this 2-volume work.
E.K.

SELECTED ADDITIONS TO
THE LIBRARY

TECHNICAL BOOKS, ETC.

Airplane aerodynamics:

D. 0. Dommash. New York, Pitman,
1951. 520 pp., illus., cloth, $6.50.

Amenagements Hydro-electriques:

7. Levianl, Paris, Dunod, 1951. 148 pp.,

illus., 640 fr.

356

Automatic control of industrial plant
and processes:

/. W. Ashley. London, Emmott, 1950.
65 pp., illus., 3s. (Mechanical World
Monograph No. 60).

Bibliography of statistical quality
control; supplement:

Grant I. Bidterhaugh. Seattle, Univ. of
Washington Press, 1951. I4I pp., $2.00.

Cams and springs for poppet valves:

W. H. Lee. London, Emmott, 1950.
42 pp., illus., 2/6. {Mechanical World
Monograph No. 61).

Die design and diemaking practice;
3rd ed.:

Franklin D. Jones ed. New York, Indus-
trial Press, 1951. 1,083 pp., illus., $7.00.

Electric illumination; 2nd ed.:

J. 0. Kraehenhuehl. New York, Wiley,
1951. 446 pp., illus., $8.00.

Electrical code:

London, Institute of petroleum, 1950.
99 pp., 26s. [Being part 1 of the Institute

of petroleum Model code of safety pract
in the petroleum industry).

Electrical year book 1951:

London, Emmott, 1.951. 360 pp., iUv
s/-.

Elements of ore dressing:

A. F. Taggart. New York, Wiley, 1951
595 pp., illus., $10.00.

Exposes d'economique; introduction
generale. L'apport des ingenieurt
fran^ais aux sciences economiques:

F. Divisia. Paris, Dunod, 1951. 158 pp.
illus., 650 fr.

Handbook of correctional institution
design and construction:

United States Bureau of prisons, Wa.sh-

ington, 1949. 317 pp., illus., $6.00.

Ingenious mechanisms for designen
and inventors. Volume 3:

Holbrook, L. Horton ed. New York, Inr

dustrial Press, 1951. 536 pp., illut..

$6.00.

Methods of operations research

:

P. M. Morse, and G. E. Kimball. Neu
York, Wiley, 1951. 158 pp., $4.00.

Natural gas economics:

Joseph A. Kornfeld. Dallas, Texas,

Transportation Press, 1951. 260 pp.,

illus., $5.00.

Physics in chemical industry:

R. C. L. Bosworth. Toronto, Macmillan,
1951. 928 pp., illus., $13.35.

Pressure vessels:

William Buchan Ritchie. London, Em-
mott, 1950. 71 pp., illus., 3s.

Prestressed concrete:

Gustave Magnel. London, Concrete PtA.

Ltd., 1951. 300 pp., illus., $3.50.

Process engineering:

W. H. Schutt. New York, McGraw-HiU,
1948. 309 pp., illus., $5.85.

Report preparation:

Frank Kerekes. Ames, Iowa State College

Press, 1951 .449 pp., illus., $6.90.

Soil mechanics for civil engineers:

Knight, B. H. Toronto, Longmans, Green,

1951. 255 pp., illus., $4-20.

LIBRARY REGULATIONS
Hours

Mon., through Fri. ... 9 a.m. - 5 p.m.

Saturdays 9 a.m. to 12 noon

Summer Hours

9 a.m. - 5 p.m. Closed all day Saturdays.

Bibliographies and Literary

Searches

Short subject bibliographies are compiled

on request.

Extensive searches will be made at a

charge of $3.00 per hour to members, and

$5.00 per hour to non-members.

Please give as much detail as possible when
requesting information of either type.

Borrowing and Purchasing

Books, periodicals, photostats, translation,

etc. may be borrowed for two weeks at a

time. A fine of 25c. per day will be

charged for each day borrowed items

are retained beyond this period.

A library deposit of $5.00 at par in Mont-

real is required before items may be

borrowed. Books, periodicals, etc. may be

ordered bj^ members through the libran".

All carrying charges are payable by the

individual concerned. Except in the case

of librar}^ deposits, please make no pay-

ments in advance.

Non-members may consult the librarj',

but may not borrow material.
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Ask for your copies, now.,.

You're welcome to two or two dozen

—as many as you require for your staff

—

and for your shop training progranune.

Ask, too, about the Crane fihn, "Piping

Pointers", a 28-minute, 16 mm. soimd

picture which we will gladly loan for your

training schedule. It shows novices

how to do things right in hooking up

piping components. Write or phone your

Crane Branch—or write "Piping Pete",

c/o Crane Limited, 1170 Beaver Hall

Square, Montreal.

fasc\eo\e
en

,^,,-, ss^-

Le fascicule ^ coffiP^e^'^ "f et
fran^avs-

prime eo i^^ftugUi-i^'^-^'^tes ermes em-

d'uneutMeeo ^^ general, to ^^ ^ veu-

^-* ''^tttes-es a ViBstaUa"

tretieo
des tuy ^^-^

full o§ pratfhah

helpful information

During World War II, when shortages of essential

materials necessitated increased watchfulness by all

those concerned with plant piping—particularly main-

tenance men—the informative Crane "Piping Pointers"

Manual was warmly welcomed and appreciated.

Today industry, gearing itself to preparedness pro-

duction, faces comparable conditions. Today, there-

fore, is the appropriate time for the re-issuance of

similar helpful information. The 1951 edition of

"Piping Pointers", now available, is completely new
from cover to cover. With its 316 illustrations it com-

prises 36 pages of piping selection, installation and

maintenance "know how".

A definite must for the trainee . . . an appreciated

refresher course for the old-timer . . . it's a valuable,

convenient and virtually indispensaible reference guide

for all plant men.

CRANE
CRANE LIMITED

General Office: 1 170 Beaver Hall Square, Montreal

6 Canadian Factories • 1 8 Canadian Branches

I-S127
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where SPEED and STRENGTH

are required

CIMENT FONDU is used
Because of its unique qualities for speed and strength, Ciment

Fondu was specified for the construction of this railway over-

pass at St. Remi Street, Montreal (shown above).

SPEED: CIMENT FONDU con-

crete is rock-hard 24 hours

after placing — harder and
stronger than ordinary con-

crete which has matured 90
days. Ciment Fondu
concrete is waterproof

and can be placed in

freezing temperatures.

CIMENT
FONDU

STRENGTH: CIMENT FONDU
concrete, the most powerful

in the world, is immune to

attack from mineral sulphates

present in most soils and
is highly resistant to

practically all other

forms of chemical
attack.

STOCK DEALERS IN ALL CANADIAN CENTRES

CIMENT FONDU LAFARGE
(CANADA) LIMITED

1405 PEEL STREET MONTREAL, QUE.

Standard metal directory, 12th ed.,
1950:

Xew York, Atlas Pub. Co., 1950. 818 pp.,
flS.OO.

Technical drafting essentials, for vo-
cational and technical students:

Warren ./. Luzadder and William S.

Hornung. New York, Prentice-Hall, 1950.
326 pp., illus., iS.OO.

Thermostats and temperature regu-
lating instruments; 3rd ed.:

Roosevelt Griffiths. London, Griffin, 1951.
217 pp., illus., 20s.

Transformer engineering, 2d ed.:

L. F. Blume. New York, Wiley, 1951.

500 pp., iUvJi., $7.50.

Travelling waves on transmission
systems, 2nd ed.

:

L. V. Bewley. New York, Wiley, 1951.

543 pp., illus,, $12.00.

TV master antenna systems

:

Ira Kamen and Richard H. Dorf. New
York, Rider, 1951. 368 pp., illus., $5.00.

World geography of petroleum

:

Ed. by Wallace E. Pratt and Dorothy
Good. Princeton, Princeton University

Press, 1950. 464 pp., illus., $11.25.

TECHNICAL BULLETINS,
PAMPHLETS, ETC.

British electrical and allied industries
research association. Technical Re-
ports :

No. L/T210—The sequence and location

of internal discharges in dielectrics, by
J. H. Mason. No. L/T212—Rheological
study of the creep of dielectrics over short

times and its relation to dynamic proper-
ties, W. Lethersich. No. L,T233—CVm-
pressibiliiy and absorption frequency of
ionic crystals, B. Szigeti. No. L T235—
The sequence and location of internal dii-

charges in dielectrics {second report), by
J. H. Mason. No. L/T236—A note on
the mean free path of slow electrons in
ionic crystals, by S. Zienau. No. L, T241—The deterioration and breakdoum of
dielectrics resulting from internal dis-

charges—1, by J. H. Mason.

Canada. National Research Council.
Laboratory notes:

No. ST-1-50—A note on vibration isola-

tion from a non-rigid base, by J. P. Uffen.

Canadian standards association. Lists
of publications:

List of publications, 1951.

Council for codes of practice for build-
ings construction and engineering
services (London). Reports:

Fourth report, 1st .January to 31st De-
cember 1949.

Engineering societies library. Biblio-
graphies :

No. 8—Bibliography on management «(f

construction jobs.

Institute of metals. Reprints:

No. 1273—Shearing of metal bars, by
T. M. Chang and H. W. Swift. No. 1277—Stress-ageing treatment and its effects

on the physical properties of copper-,

iron-, and aluminium-base alloys, by
R. F. Gill and others. No. 1278—The in-

fluence of alloy constitution on the mode
of solidification and sand castings, by

R. W. Ruddle and A. L. Mincher. No.
1279—Some observations on the alpha-
beta transformation in titanium, by
A. D. McQuillan. No. 1280—Review of
published information on the oiydation
and scaling of copper and copper-base.

alloys, by R. F. Tylecote.

Institution of ci^il engineers. Civil en-
gineering codes of practice:

No. 4 (1950)—Foundations. Draft for

comment.

International civil aviation organisa-
tion (ICAO). Indexes of ICAO docu-
ments:
Cumulated edition April 1947 to De-
cember 1948. Cumulated edition January
to December 1949. Cumulated edition

January to July 1950. Special issue

PICAO and ICAO assembly documenta-
tion 1946 to 1950.

...Serials received in ICAO library:

December 1950.

Princeton university. Industrial rela-

tions section. Research reports:

No. 83—Maximum utilization of em-
ployed manpower. A check list ofcompany
practice.

RCAF experimental and proving es-

tabhshments. Development reports:

No. Dl-1—Propeller blade angle meter.

U.S. Highway research board. Bulle-
tins:

No. S3—One-way streets.

...Research reports:

No. 11-B—Surface drainage.
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BOOK NOTES
Prepared by the Library of

The Engineering Institute of Canada

miTISH STANDARDS:
British Standard Institution, 24/28 Vic-
toria St., London, S.W.I.
B.S. 231: 1950—Pressboard for electrical

purposes, 3/~.

This reedition of the 1936 standard in-

iludes tests for ageing in oil and resistance
compression and de-formation. Amend-

nents have been made to the definitions.

B.S. 781: 1950—Wrought iron chain
slings, 6/-.

This standard deals with iron chain
slings and rings, links alternative to rings,

egg links and intermediate links. It pro-
vides a specification for materials, form
and dimensions of components, and tests

for wrought iron chain slings from % in.

to IJ/^ in. nominal size.

B.S. 1134: 1950—The assessment of sur-

face texture {centre-line-average height

method), 6/-.

The present work refers to the measure-
ment of the irregularities of metal surfaces
machine-finished by various methods. It

covers terminology, instruments and me-
thods to be employed in assessing B. S
index numbers for surface textures, pre-
ferred limits for the grading of textures,

and symbols to be employed on drawings.

B.S. 1507/1508: 1950—Steel (ferrous)
pipes and tubes for pressure vessels for
use in the chemical and allied industries,

10/6.

This document contains a comprehen-
sive range of specifications for pipes and
tubes manufactured from twelve types of
steel, including mild steel, alloy steel and
austenitic steel. Full details are given of

chemical compositions, mechanical pro-
perties, methods of test and tolerances in

finished pipes and tubes.

B.S. 1646: 1950—Graphical symbols for
instrumentation, 2/6.

The system of instrument symbols de-
scribed is suitable for use in engineering
and industrial reports and in plant arran-
gement and layout drawings. It enables
any combination of instruments to be
showTi in relation to the units of the plant
with which they are associated.

B.S. 1663: 1950—Higher tensile steel

chain {electrically welded), 2/6.

In addition to short link chain, the
standard provides for pitched or calibrated
load chain for use with pocketed sheaves,
and the range of sizes covered (in terms of
the diameter of bar which the chain is

made) is from H in. to 2 in. Also given are
specifications of quality of material, heat
treatment, dimensions and tolerances of
bar and links, workmanship, breaking
strength and safe working loads.

B.S. 1692: 1950—Gin blocks, 2/-.

Specifications are given in this standard
for fibre rope gin blocks used in building
or similar work for hoisting materials, by
direct hand manipulation or by means of
small portable hand winches. Four sizes
of blocks are specified: 4, 8, 12 and 16
inches.

B.S. 1693: 1950—X-Ray diffraction
powder cameras, 2/—.

This standard deals with standardiza-
tion in the design of 1) Cameras having a
nominal diameter of 9 cm., which are in-
tended for use at room temperatures where
the film is mounted by the Van Arkel or
by the Bradley-Jay method. 2) Cameras
having a nominal diameter of 19cm., with

fixed or removable film holder, in which
the type is mounted on a fibre of small
diameter with provisions for rotation or
oscillation.

B.S. 1698: 1950—Mercury-arc rectifier

equipments, 5/-.

Application of this standard can be
made to mercury arc rectifier equipments
comprising half-wave rectifiers of any type
having mercury pool cathodes, rated at

50 kw and above, having not less than 6
phases, for D.C. voltages not exceeding
4,000 and for service in non-explosive
atmospheres.

B.S. 1700: 1950—Typical ship's derrick

rigs, 7/6.

This British Standard is intended to

serve as a useful informatory guide for

those directly concerned with the working
of cargo, and provides information on the
various components of ship's cargo lifting

tackle. Four typical derrick rigs are shown
by drawings which also give methods of

estimating graphically resultant loads on
the gear.

B.S. 814: 1950—Mild steel drums, light

duty-fixed ends. (Packaging standard),

B.S. 1702: 1950—Mild steel drums, heavy

duty-fixed ends. (Packaging standard),

2/-.

These two standards include specifica-

tions for the 44 Imperial gallon petrol

drum. They specify the quality and gauge
of metal and give details of construction,

dimensions, closures, testing and marking.

B.S. 1133 Section 8: 1950—Wooden con-

tainers. (Packaging standard), 10/6.

This lengthy standard (137 pages)
covers all types of sawn wood and plywood
cases and boxes, casks, barrels and crates;

it also includes a section on closures for

returnable cases. An exceptionally useful

feature is the inclusion of a chart to assist

in calculating various details of skids for

large frames cases ; a chart for sizes of nails

to be used is also included

B.S. 1133 Section 14: 1950—Adhesive
and sealing tapes. (Packaging standard),
s/-.

This publication includes sub-sections
describing gummed paper tapes and
gummed cambric tapes, as well as the
various types of self-adhesive tapes. For
the latter, detailed specifications are given
as well as the usual descriptive matter and
a number of tests related to these specifi-

cations are included in the appendices.

BASIC REFRACTORIES. THEIR
CHEMISTRY AND THEIR PER-
FORMANCE:

/. R. Rait. London, Iliffe, 1950. 408 pp.,
illus., 60s.

The present work contains a review of

our fundamental knowledge relating to

basic refractories, including dolomite,
magnesite, chrome-magnesite and fors-

terite. The establishment of the complex
phase diagram CaO-MgO-Si02-Al203-
Fe.302 and the derivation of the consti-

tution of numerous commercial basic re-

fractories from various countries are des-
cribed. Chrome ores have also received
detailed attention. Basic refractories under
various service conditions have been sub-
jected to detailed examination.

CHIMIE ORGANIQUE. Tome 3,

FONCTIONS COMPLEXES:
A. Kirrmann. Paris, Armand Colin,

1950. 183 pp., 180 fr.

This book on complex organic com-
pounds is the third of a series on organic
chemistry, by this author. Throughout the
book, emphasis is put on the mutual in-

fluence of two functions in the same mole-
cule, and on the new resulting properties.

The nomenclature of this small manual
follows the best French traditions, and
would not be readily understood by readers
with an English speaking background.

E.I.C.

Technical Paper No. 3

The Institute's latest Technical Paper is entitled "Air Entrainment

byWater in Steep Open Channels", by Melville S. Priest, Associate

Professor, School of Civil Engineering, Cornell University, Ithaca, N.Y.

The design of high-velocity channels has hitherto been based

largely on experience and rule-of-thumb. Professor Priest shows how
the theorems of momentum and conservation of mass may be applied

to this problem, with high probability that the chance of error will

be substantially reduced.

This paper will be of interest to all engineers who design spillways

canals, sewers, drains, and other hydraulic structures where high

velocities may occur.

The price of the paper is $1 .00, and it may be obtained

from Institute headquarters,- remittance with order, please,

payable at par in Montreal.
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When knowledgeable Power engineers

specify

DRYSDALE PUMPS
They get low installation costs, a minimum

use of floor space and suction intake at low

level. Rotating parts are immediately access-

ible and can be removed and replaced as a unit

without breaking pipelines or connections.

Alignment cannot be affected on opening up

pump or by expansion or contraction of pipes.

Motors are well above flood level, high and

dry. Each pump individually built for its job.

Canadian
Aisociates

Contact the nearest

Peacock office for
LITERATURE, BULLETINS. ADVICE

PEACOCK BROTHERS LIMITED
MONTREAL

BRANCHES: SYDNEY, TORONTO, NORANDA, SUDBURY, WINNIPEG. CALGARY, VANCOUVER

DRYSDALE & CO. LTD. YOKER, GLASGOW, SCOTLAND

ELECTRICITY IN THE HOME AND
ON THE FARM, 3rd ed.:

F. B. Wright. New York, Wiley 1950.

380 pp., illui., $3.96.

This book is written for those who wish

to gain a practical knowledge of electricity

and its applications in the home and on the

farm. It is the aim of the author to present

here such fundamentals and practical jobs

as will aid the reader to think for himself

in terms of electricity and to acquire some
of the more common skills in its use. The
book is divided in two parts, the first deal-

ing with fundamentals and their applica-

tion to home and farm, the second being

a .scries of practical jobs ranging from the

simple to the more difficult.

(80) 360

FINISHING HANDBOOK AND DI-
RECTORY, 1951:

London, Sawell Pub. Co., 1951. 246 pp.,

illus., 15/-.

A study of this first edition of FINISH-
ING HANDBOOK AND DIRECTORY,
leads one to hope that it will become a
regular publication.

The first 5 sections of the book are de-

voted to preparation treatments, each one
the work of a specialist in the particular

finish concerned.
Notes, tables and data of interest to the

finishing shop follow this, and directions

of Brand and trade names, enuipment,
supplies and services, nam.es and addresses,

and trade associations and organisations

connected with finishing, complete this

handy reference volume.

HEAVYSIDE CENTENARY VOLUME:
London, Instituti-on of Electrical Ervgi-

neers, 1950. 98 pp., illus., 5/-.

Celebrating the centenarj- of the birth
of Oliver Heavi.side, this volume published
by the Institution of Electrical Engineers,
is both a technical and a personal appre-
ciation of Oliver Hea\dside, the scientific

genius and the man.
Papers on his unpublished notes, con-

tributions to eleL-tromagnetic theor\'. oper-

ational calculus, telegraph transmLssiong,

and pure mathematics are included. The
volume opens with a description of OHvct
Heaviside — the man, by Sir George Lee,

O.B.E., M.C., based on his personal corres-

pondence, and accounts by his friends.

Oliver Heaviside: A personal sketch, bj-

G. F. C. Searle, Sc.D., F.R.S., complete
with personal anecdotes, brings the volume
to a close — A fitting tribute to a great

scientist

INDUSTRIAL HIGH FREQUENCY
ELECTRIC POWER:

E. May. New York, Wiley, 1950. 355 pp.,
illus., $5.00.

This book has been written around the

notes prepared for a course of lectures on
"industrial high-frejuency technologj'",

given in 1944 at the Birmingham Central

Technical College. The book includes

chapters on arc and spark oscillators, high

frerjuencA' alternators, the triode valve,

class B and class C operation of power am-
plifiers with tuned loads, induction and
dielectric heating. There are preliminarj-

and complementary chapters on the basic

circuit theory, auxiliary equipment and
H. F. measurements, industrial appUca-
tions and operating problems.

MECHANICAL WORLD YEAR BOOK
1951:

Manchester, Emmott, 1951. 268 pp.,

illus., S/6.

The 1951 issue of this yearbook contains,

as usual, mathematical and mechanical
tables, a clssified buyers directory, much
advertising, a list of these advertisers, and
the useful section on gas turbines. The
publishers have chosen the subject "Eii-

gineering aspects of product i%nty", for

authoritative treatment. Treatment of

this subject includes chapters on the con-

tinuous flow gas turbine, belt conveyors

and elevators, fuel and lubricating oils,

machine tools, steam boilers, gearing, etc.

NUCLEAR PHYSICS:
Francis Bitter. Cambridge, Mass., Addi-
son-Wesley, 1950. 216 pp., illus., S5.50.

This book is intended for students who
have had a course in atomic theory in addi-

tion to the usual introductory physics

courses. Since it is often impossible to give

separate instruction to students intending

to continue the study of nuclear science

and to those intending to specialize in some
other field, the author has attempted to

write a book suitable for both groups.

Some of the problems and exercises at the

ends of the chapters have been chosen with

the intention of interesting students who
may wish to think somewhat more deeply

about matters discussed in the text.

PRIV.\TE CO>IPAMES SPECIAL
TAX ON UNDISTRIBUTED INCOME:
CCH Canadian Ltd. Toronto and Mon-
treal, 1950. S2.G0.

In this publication, tax-saving features

permitted under recent amendments and
regulations covering private and control-

ling companies are discussed at length by
CCH consulting legal and accounting edi-

tors. Every "private company"—seventy-

five shareholders or less—and certain con-

ApriU 1951 THE ENGINEERING JOURNAL



(illing companies may take advantage of

u' savings permitted and indicated, de-

;nding upon the facts of their particular

ise. The procedure is set out in detail

ith examples.

ROCEEDING OF THE UNITED NA-
lONS SCIENTIFIC CONFERENCE
IN THE CONSERVATION AND UTI-
IZATION OF RESOURCES, 17 AU-
;UST - 6 SEPTEMBER, LAKE SUC-
;ESS, new YORK. Volume 1, PLE-
(ARY MEETINGS:
New York, United Nations, 1950. 431

pp., $4.50.

With the need for a reasoned and scien-

;fic conservation of world resources be-

oming more and more evident these Pro-

23dings are a means to a mobilization and
rganization of that knowledge.
In addition to that however, they con-

titute a definite milestone in the history

f the U.N., in that they mark the first

ccasion on which the U.N. invited the

cientists of the world to meet together for

ihe presentation and exchange of views.

The papers are grouped under broad

ubject headings, and contributors are

isted at the back with page references,

tlost papers include bibliographies.

PROPERTIES OF LUBRICATING
MLS AND ENGINE DEPOSITS:
C. A. Bouman. Toronto, Macmillan,
1950. 170 pp., illus., $2.85.

The purpose of this book is to deal with

he most important principles and prob-

3ms underlying the lubrication and foul-

ag of internal combustion engines. The
eader is assumed to be ac^^uainted with

he principles and the construction of in-

ernal combustion engines as well as \vith

ome fundamental physical and chemical

acts. The author discusses the classifica-

ion and manufacture of lubricating oils,

ests for fresh oils, forms of contamination,

)ractical tests for lubricating oils, etc. The
)Ook contains much tabulated material,

ncluding conversion tables for kinematic
/iscosity to Redwood No. 1 viscosity,

5aybolt universal viscosity and Engler
/iscosity.

STRUCTURAL PLASTICS:
H. C. Engels and others. Toronto,

McGraw-Hill, 1950. 301 pp., illus.,

$5.85.

"Structural plastics" presents a factual,

realistic and analytical coverage of the

structural characteristics of plastics, and
rnay be useful to the chemist, the struc-

tural engineer, the architect, the aircraft

designer, etc. The scope of the book is re-

stricted to structural considerations and
is not intended as a treatment of the en-
tire plastics field. The reader will find here

a sound treatment of low-pressure lami-

aates and laminating techniques, porous
plastics, honeycomb constructions, sand-
wich materials, and structural adhesives,

as well as a separate chapter on radome
design and fabrication.

T.\BLES FOR CONVERSION OF X-
RAY DIFFRACTION ANGLES TO
INTERPLANAR SPACING:

Washington, U.S. Dept. of Commerce,
1950. 159 pp., $1.75. (National Bureau
of Standards, Applied mathematics
series jVo. 10).

The following tables give spacing values

S in angstrom units coi-responding to the
angles which are usually measured when
diffraction patterns are used for chemical
identification and crj'stal structure deter-
mination. The first six tables give the
spacing values for the angles from 0° to
90' at intervals of 0.01°. These tables were
calculated by using the K9i wavelengths
for -Ray targets of molybdenum, copper,
nickel, cobalt, iron and chromium, re-

ISO TON LONG SPAN
.ft; vrar »

CRANE FOR NEW STATION

This Provincial Crane in the

Richard L Hearn Generating

Plant spans 104 ft. 6 in. — the

longest for its capacity built in

Canada to date, it is believed.

A 25 ton auxiliary hoist is pro-

vided on the crane trolley. The

main hoist has a rated test capa-

city of 188 tons. Net v^eight with-

out load is 330,000 lbs. An out-

standing feature is the Duplex

bridge travel drive, consisting of

two mechanically independent

PROVINCIAL ENGINEERING LTD. • NIAGARA FALLS, CANADA

BRANCH OFFICES: MONTREAL • TORONTO • VANCOUVER

motor driven units, one at each

crane end truck, electrically ar-

ranged so that driving wheels are

synchronized. Electro-magnetic

and automatic mechanical load

brakes on main and auxiliary

hoists provide absolute security

when lowering loads. The crane

was designed and manufactured

completely by Provincial Engi-

neering Ltd.

spectively. The last two tables contain a
rearrangement of the data for copper and
iron.

THEORIE, FONCTIONNEMENT ET
CALCUL DES MACHINES ELECTRI-
QUES. Tome 1, CIRCUIT MAGNE-
TIQUE. MACHINES A COURANT
CONTINU:

A. Guilbert. Paris, Dunod, 1951. 608 pp.,

illus., 2,760 fr.

The present work is intended both as a

manual for students of scientific schools

and as a vade mecum for engineers build-

ing or using electrical machines. This first

volume studies machines either generating

or using direct current. Throughout the

book, graphics are used, whenever they

can successfully take the place of alge-

braic calculations and demonstrations. It

is claimed that less formulae are employed
than in most publications of similar

coverage.

The following book notes appear
here through the courtesy of the
Engineering Societies Library of New
York. The books may be consulted at
the Institute Library.

AIRPLANE DESIGN MANUAL:
By F. K. Teichmann, 3rd ed. New York,
Pitman, 1950. 382 pp., illus., $7.50.

Written for the student, young engineer,
and draughtsman, this book outlines an
orderly procedure for the design of air-

planes. It considers airfoil selection,

preliminary weight estimation, the balance
diagram, the various parts of the plane,
instruments and eiuipment, preliminary
performance calculations, elementary long-
itudinal stability calculations, and ma-
terials of construction. The appendix
contains much valuable data. The edition
has been revised and the bibliography
omitted.
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CHEMICAL FORMULARY, VoL IX:
Edited by H. Bennett. Chemical Publish-
ing Co., Brooklyn, 1951. 648 pp., illus.,

$7.00.

This volume of the Chemical Formulary
contains a collection of new, up-to-date
formulae for a wide variety of products.
Only the introductory material which is

repeated in all volumes is retained. The
list of chemicals and their suppliers has
been enlarged with new trade-mark
chemicals.

CIRCUIT ANALYSIS OF A-C POWER
SYSTEMS, Volume II:

E. Clarke. New York, Wiley, 1950. 396
pp., illus., $8.50.

Continuing the treatment started in

Volume I, this book presents methods for

determining the performance of a-c power
systems under normal and abnormal
operating conditions. The electrical char-

acteristics of insulated cables, various
types of transformers and autotransfor-
mers, SN-nchronous machines and induc-
tion motors are determined, with special

attention to the development of equiva-
lent circuits for use in the component
networks. As in Volume I, circuits are

analj'zed by means of components.

DE RE METALLICA:
By Georgius Agricola, translated from the

First Latin Edition of 1556 by H. C.

Hoover and L. H. Hoover. New York,

Dover, 1950. 638 pp., illus., $10.00.

This early classic on mining and metal-
lurgical practice, originally published in

Latin, was translated into English by

Herbert Hoover and his wife, Lou Henry
Hoover, and published in 1912. Long out
of print, the Hoover translation has now
been reprinted in complete form: text,

footnotes, original illustrations, and three
documentary appendices provided by the
translator.

ELECTRIC CIRCUIT THEORY:
By H. Tropper. Toronto, Longmans,
Green 1949. 164 PP-, Mus., $3.00.

Intended as a text for senior electrical

engineering students, this book provides a
unified account of some of the fundamen-
tal aspects of circuit theory. It shows how
the solution of many network problems
may often be simplified by the application
of a few specific theorems. The treatments
of steady-state and transient theory are
based on the "superposition principle".

A knowledge of elementary A.C. theory
is assumed.

ENCYCLOPEDIA ON CATHODE-RAY
OSCILLOSCOPES AND THEIR USES:

J. F. Rider and S. D. Uslan. New York,
Rider, 1960. 982 pp., illus., $9.00.

This book covers the theory and uses
of all types of cathode-ray oscilloscopes

and synchroscopes manufactured from
1940 to 1950. It is divided roughly into

four categories: the first dealing with
theory and operation; the second, with
applications; the third, with commercial
oscilloscopes and related equipment; and
the last is a compilation of 1600 complex
waveform patterns. Three appendices on
the characteristics of cathode-ray tubes.

RMA cathode-ray bases, and photography,
and a bibliography complete the booL

FUNDAMENTALS OF ACOUSTICS*
L. E. Kinsler and A. R. Frey. New York,
Wiley, 1950. 516 pp., illus., $6.00.

This book presents the fundamental
principles underlying the generation, trans-
mission and reception of acoustic waves.
The first nine chapters provide an analysis
of the various typxis of vibration of solid

bodies and of the propagation of sound
waves through fluid media. The remaining
seven chapters are concerned with a
limited number of applications of acous-
tics. A knowledge of the fundamental
principles of mechanics, electricity and
calculus, including partial derivatives, is

assumed. Problems for student solution
are included.

FUNDAMENTALS OF QUANTUM
MECHANICS:

E. Persico, translated and edited by G. M.
Temmer. New York, Prentice-Hall, 1950.

484 pp., illus., $8.00.

In this book are presented the funda-
mental laws and principles of quantum
mechanics, together with some applica-
tions. The first part pro\'ides an historical,

overall view of the evolution of quantum
mechanics using an intuitive and elemen-I
tary approach. The second part, preceded
by a mathematical introduction, con-'

siders the principles of the wave mecha-j
nics of a particle. In the third and last

part, the transformation theory is devel-

oped, more advanced mathematical meth-

1

Can you cope with demands for

emergency power.'' The depend-

able and economical way is with

a Ruston or Paxman diesel alter-

nator set, as exemplified by this

installation of 400 k W output

for the City of Regina. Typical

of the many sets giving reli-

able and efficient service in

Canada on emergency and con-

tinuous duties.

§M)
CANADIAN DISTRIBUTORS:

Laurie & Lamb, Montreal, P.Q., and Toronto, Ont.
Mumford, Medland Limited, Winnipeg, Manitoba.
Atlantic Bridge Company Limited, Lunenburg, N.S..

Job Brothers & Company Limited, St. John's,

Newfoundland.
Electrical Industries Ltd., Edmonton, Alberta.

Vancouver Machinery Depot Ltd., Vancouver, B.C.

RUSTON & HORNSBY LTD., LINCOLN, ENGLAND
Associated with Davey Paxman & Co. Ltd., Colchester

CANADIAN BRANCH OFFICE AND SPARES DEPOT

36 LOMBARD STREET, TORONTO 10-50
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Meet a distant

telatwe ot a
,

Packing Ice Cream is One of the Many Uses

of DRY ICE—The Product Formed by this

Giant Vickers-Built, Watson-Stillman Press.

The huge dry ice press shown here is as different from a

vertical hydraulic turbine as a fish-meal dryer is

from an embossing press or a great industrial boiler. And

yet, the men of Canadian Vickers Limited have the

skill, experience and facilities to build them all. These and

other items for industry such as copper kettles, brewers'

equipment and numerous specially designed

machines, are all in the day's work at

Canadian Vickers.

If you need new equipment

or specially designed ma-

chinery, give us a call.

No matter what you

need— Canadian Vickers

can build it.

• SPECIAL MACHINES ^"^^^^H^E- ... ,,

• INDUSTRIAL BOILERS ^"^jmimi^ _^,^^^W^
• ENGINES

1 ^/J^m^'^
A ^f^

• INDUSTRIAL METAL FABRICATION

• MINING MACHINERY 'Jl^WW i
• SHIPS '/^y^vi/ ^L^^uItJhm</MONTREAL H'WMA'yMMME o m
• MARINE MACHINERY

Toronto Office: 25 King St. West

V-M
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GREEN'S EGONOMISERS
BRITISH MADE FOR ALL TYPES OF BOILERS

With unique manufacturing resources and the longest
experience of economiser design (over 100 years),

Green's offer in Canada the world's most advanced
economiser designs for boilers of all sizes and pressures,
at a price which ensures a return of from 40% to 80%
a year on the first cost.

By using the waste heat in the chimney gases to raise

the feedwater temperature under pressure, the Econom-
iser makes for easier steaming of the boiler and
reduction in the cost of fuel and handling of 10% or
more.

A GREEN'S ECONOMISER is an essential part of
any new boiler plant. Enquiries are dealt with entirely

in Canada for rapid service.

Select equipment which will be popular in the boiler-

house.

A FULL TECHNICAL SERVICE IS AVAILABLE
IN CANADA.

for literaturCf

technical service and
quotations write the

Sole agents in Canada

PEACOCK
BROTHERS LIMITED

P.O. BOX 6070

MONTREAL

ods are used, and applications are con-
sidered.

GAS PRODUCERS AND BLAST FUR-
NACES, Theory and Methods of
Calculation;

W. Gumz. New York, Wiley, 1950. S16
pp., ilhcs., $7.00.

Theory and calculation methods for

gasification processes are developed in

detail. In part one, gasification reactions,

gas composition at equilibrium and at
incomplete equilibrium, and gas-producer
performance are treated mathematically.
Part two deals with blast-furnace gas
and computations. Reactive kinetics are
considered in part three. The appendix
contains valuable tabulated data.

LAPLACE TRANSFORMATION,
Theory and Engineering Applications:

W. T. ThorriHoa. New York, Prentice-
Hall, 1960. 230 pp., ilhis., $5.00.

Following introductory material, the
properties and dynamical and structural

applications of the Laplace transformation
are discussed. The theory of complex
variables is reviewed to aid in the under-
standing of applications involving partial

differential equations and difference equa-
tions. A variety of such applications in-

cluding the field of closed-loop systems
are considered. The closing chapter dis-

cusses two types of mechanical-electrical
analogies frequently used in analysis.

NEUE THEORIE des STAHLBETONS:
R. Saliger, 2 ed. Franz DeiUicke, Wien
(Vienna), Austria, 1947. 110 pp., illus.,

$3.00 (obtainable from Stechert-Hafner,

31 East 10th St., New York).

The author presents a "new theory of

reinforced concrete on the basis of plas-

ticity in the fracture state." The several

chapters discuss fundamental strength

characteristics of concrete and steel, and
analyze various compression and tension
members, including a brief section on
indeterminate structures. Some 200 broad-
ly classified references are given.

POWER SYSTEM STABILITY, \ol.
ume II, Power Circuit Breakers and
Protective Relays

:

By E. W. Kimbark. New York, WUey,
1950. 288 pp., illus., $8.00.

This is the second book of a three-
volume work intended for use by power-
system engineers and by graduate stu-
dents. The present volume covers power
circuit-breakers and protective relaj-s,

including material on rapid reclosure of
circuit breakers and on the performance of
protective relays during swings and out-
of-step conditions. Both three-pole and
selective-pole tripping and reclosure are
discussed. Numerous references and a
set of problems are included at the end of
each chapter.

REVIEWS OF PETROLEUM TECH-
NOLOGY, Volume 9 (covering 1947),
340 pp:

Edited by F. H. Garner, E. B. Evans and
G. Sell, published by Institute of Petro-

leum, Manson House, London, 1949-
1950. Tables, 27s. 6d.

The 9th volume of this series deals with
a review of developments in petroleum
technology for the year 1947. In the 8th
volume, the subjects of gasoline and
light distillates, furnace fuel oils, and
lubricants and lubrication, omitted in the
7th volume, are included and cover the
years 1941-1946. In the 9th volume, two
articles, "Refinery Plant and Engineer-
ing" and "Plant Instrumentation", are

the last of the series dealing with the war
period. "Aircraft engines" constitutes a
new chapter heading in this volimie.

THEORY OF THE LNTERIOR BAL-
LISTICS OF GUNS:

/. Corner. New York, Wiley, 1950. 44S

pp., illus., $8.00.

This book is devoted to theoreticid

techniques used in the study of the pheno-
mena that occur inside a gun or that are

closely associated with it. Gun propellants,

and simple and advanced ballistic methods
are discussed. Similarity relations and
optimum problems, the interior ballistics

of leaking guns, some special types of

guns, the hydronamic problems of interior

ballistics, and heat transfer to gun barrels

are among the special topics considered.

TV AND OTHER RECEIVING AN-
TENNAS (Theory and Practice):

A. B. Bailey. New York, Rider, 1950.

595 pp., illus., $6.00.

Of value both to the student and to the

conimunications engineer, this practical

book begins with a re%'iew of definitions

and terminology-, an anah-sis of the tele-

vision signal, and discussion of the con-

ditions that deternune signal levels at the

receiver. Succeeding chapters take up in

turn the major types of recei^ing antennas,

including discussion of their advan::iges

and disadvantages and practical sugges-

tions as to which are best for certain areas.

Condensed data sheets are included for

approximately- 50 different antenna types

U1MLAUFR.4DERGETRIEBE:
H. Strauch. Carl Hanser Verlag, Munich.
Germany, 1950. 122 pp., illus., 9 D.M.

This book provides a detailed discus-

sion of planetary gear drives. Mathe-
matical and tabular methods are used to

describe the characteristics of the various

types of gear drives. Many sketches as

w-ell as a bibliography are included.
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Fiberglas* Roof Insulation is designed for use
on flat or low-pitched roof decks that are to be
surfaced with a built-up bitumen-bonded roof.

It may be laid over any type of roof deck, i.e.,

wood, steel, concrete, or precast slabs. It will

not rot, swell, shrink or decay. It is a highly
efficient insulation, and is installed by standard
methods.
No significant dead load is imposed by

Fiberglas Roof Insulation upon the roof
structure yet its compression strength is great
enough to permit normal traffic during appli-

cation and subsequent maintenance.
Under the most severe conditions, on any

type of steel, concrete, wood, or precast slab

roof, Fiberglas Roof Insulation offers the most
durable and satisfactory insulation for a

built-up roof. "Fiberglas Design Data Sheet
RW6.A.2." contains further information
and is available on request.

Fl BERGLAS
FIBERGLAS CANADALIMITED

use:

FOR ALL FLAT

)R LOW-PITCHED ROOFS

PRODUCT DATA
FIBERGLAS ROOF INSULATION

Standard Size—24" x 48"

AVAILABLE
THICKNESS

(Inches)

HEAT
CONDUCTANCE

at 75°F. Mean Temp.
(Btu/hr./sq.ft./°F4

'/! .50

Va .33

1 .25

l'/4 .20

1'/2 .17

2 .13

f r M
HBERGLAS CANADA LIMITED
General Sales Office; Toronto, Ont

Branch 01iic*fl

373S St. Jamas Straat W., MoniTsal, P.Q
810 Pari! BuildiQQ V-— •;. >J -
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BusmSS & tHDUSTRIAl SlilifS

The Bditor

Appointments and Transfers

New Sheet-metal Working Firm.—

A

new company, Milbro Metal Products
Ltd., has been incorporated to specialize

in the manufacture and production of

light gauge sheet metal work. George A.

Davis has been elected President. The
company's plant is located at 56 Abell

Street, Toronto.

George A. Davis

Brick Company Address Change.—
The CooksviUe Co. Ltd., and the

Interprovincial Brick Co. Ltd. are now
located at 1055 Yonge Street, Toronto.
The telephone No. is Midway 8466.

New Manufacturing Company.—Rich-
ard.son-Allen Corporation, manufactur-
ers of low voltage selenium rectifiers for

the plating industry and high voltage

rectifiers for other industrial uses, have
mcoryjorated a Canadian company under
Dominion charter. The Company will

manufacture many of the products now
being manufactured in the United
States. The new Company will be

known as Richardson-Allen of Canada
Limited. The address is 370 Victoria

Street, Toronto. Wesley S. Block, Jr.

is the pre.sident and C. E. Brigham is

vice-president of the Canadian organi-

400

zation. The operations of the Canadian
company will be under the direction of

the secretary, Kergan Wells.

Ivan McDonald.—Ivan McDonald has
been appomted sales manager, eastern

region, MinneapolLs-Honeywell Regula-
tor Co. Ltd. He will continue to serve

in the capacity of Montreal branch
manager.
In his new capacity, Mr. McDonald

will have supervision of sales of all

Company divisions in Quebec, the Mari-
times, and Newfoundland.
Mr. McDonald joined Minneapolis-

Honeywell in 1931 and was transferred

to the sales office in 1934. In 1936 he
opened the Company's Winnipeg branch

Ivan McDonald

office. During the war he served as ad-

jutant of the Winnipeg Grenadiers with

the rank of captain. He rejoined the

firm in Montreal in 1946.

H. J. Sissons.—Henry J. Sissons has

been appomted director of the priorities

division in the Department of Trade
and Commerce.
While no formal priority system is in

force in Canada, the existence of various

systems such as the "Defence Order"
arrangements in the L^^nited States,

make the establishment of a priorities

division necessary here. In addition to

its work in connection with the Uij.

sources of supply, the new division will

deal with various problems of ensuring
supply for defence orders in Canada in

fields that are not covered by separate

divisions, such as the steel and non-
ferrous metals divisions.

Mr. Sissons is on loan from the On-
tario Hydro-Electric Power Commission.

T. L. Cho'WTi

T. L. Chown.—George A. Davis, presi-

dent of riate and Structural Steel Ltd^
and Plate and Structural Steel Sales

Ltd., has announced the appointment of

T. L. Chown to the board of directors

of both companies. Mr. Chown is also

the vice-president and assistant general

manager of T. C. Chown Ltd., of

Montreal.
•

Hugh D. Cameron.—Hugh D. Cameron
has been appointed president of Air

Reduction Canada Limited. Mr. Cam-
eron will also continue as President of

Ohio Chemical Canada Limited. He suc-

ceeds Hugh Chambers who is now chair-

man of the board of Air Reduction
Canada Limited.

New Westinghouse Division.—To meet
rapidly increasing demands for elec-

tronic equipment. Canadian Westing-
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AT TRENCHE

At the great new

Trenche Development

of The Shawinigan

Water and Power Company

[Dominion Bridge Co., Ltd.

[was privileged to supply:

—

I All hydraulic regulating gates and hoisting machinery,

I Head block travelling gantry crane: 40 tons capacity.

I Power house crane: 250 tons capacity.

I Penstocks and other platework.

^ Structural steelwork for power house.

DOMINION BRIDGE
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VALMONT TYPE S

With Prat-Daniel Dust Collectors, an extremely high per-

centage of the ultra-fine particles are removed from the gas

stream. Long, narrow inlets on tubes of small diameter produce
high efficiency even at reduced loads. The low velocity reduces

erosion and combined with wear-resistant steel construction

gives P-D collectors the desired combination of high efficiency

and exceptionally long life.

All types of P-D Collectors meet the requirements of most
dust ordinances; the high efficiency of the Valmont Type S,

however, exceeds the requirements of many of the most stringent

ordinances.

"Uni-block" construction, with complete tube sections as-

sembled at the factory, makes relatively low installation costs

possible. Hundreds of installations have proved P-D Collectors'

all-'round efficiency and low maintenance costs provide a high

return on investment. Get the best in dust collectors for your
plant.Write our Sales and Project Engineers for Catalog No. 250S.

UNrT RESPONSIBILITY
Prat-Daniel, through its sales and project engineers, The
Thermix Corp., otter a complete complement for handling the

air gas stream shown at left; 1. Forced Draft Faris, 2. Air Pre-

heaters, 3. Tubular Dust Collectors, 4. Induced Draft Fans
and 5. Fan Stacks. This unit responsibility, by a well-known

firm, relieves the engineer of the responsibility foi^one of the

most important functions in a steam generating plant.

Sales and Project Engineers

THE THERMIX CORPORATION
GREENWICH, CONN.

Canadian AfFiliates: T. C. CHOWN, LTD.

1440 St. Catherine St., W., Montreal 25, Quebec

50 Abel! St., Toronto 3, Ontario

Designers and Manufacturers

PRAT-DANIEL CORPORATION

house Company, Limited, will immed-
iately expand its production under a

newly-formed divi.«ion.

It is estimated that about 1,000 em-
ployees will be added to the electronic^

division within a 3'ear. This will increase

the company's payroll by %2V'j. million

annuall}'. The division will occupy ap-
pioximately 180,000 square feet of floor

space.

In addition to a rapid step-up m
production, the projected electronics

programme calls for extension of what
IS considered the largest research labor-

atory in the Canadian electrical in-

dustry.

The head of the division will be John
D. Campbell, who has been coimecte<l

with the firm since 1934. John D. Hould-
ing has been appointed manager of the

electronics marketing department.

Johns-Manville Appointments.—Leslie

M. Cassidy has been elected chairmaii

of the Board and Adrian R. Fisher has
been elccled president of the Canadian
Johns-Manville Company Limited.
Mr. Cassidy succeeds the late Lewis

H. Ihown who was chairman and chief

executi\ e officer of John.s-Manville since

1929. Mr. Fisher, who succeeds Mr. Cas-
sidy in the office of pre.sident, was prev-
iously vice-piesidenl for production ami
general manager of the Company's As-
bestos Fibre Division.

Spectrographic Laboratory Amalgama-
tion.—Expansion and development of

Canada's only independent commercial
spectrographic laboratoiy has just been
announced by Technical Service Labor-
atories. Under a recent agreement,
equipment of T.S.L. has been moved
to the more spacious premises of the

Canadian Research Institute at 46 St.

CJeorge Street. Toronto. Ont.
Autonomy of both companies remains

unchanged. Present policies place at the

disposal of each firm the facilities of

the other.
•

Fan Manufacturers' Officers.—^At the

-Annual Meeting of the Canadian Fan
Manufacturers" Association held on

Februaiy 22nd at Hamilton, Ontario. J.

H. Gregory was re-elected president for

the coming year. AY. E. Caldwell was
re-elected vice-president and L. 0. Mon-
roe was re-elected secretarj--treasurer.

Mr. Gfegoiy is the sales manager of

the Canadian Blower and Forge Com-
panj- and Mr. Caldwell is the sales man-
ager of Sheldons Engineering Ltd.

SOUTH NORWALK, CONN

TUUf

ANNUAL
MEETING

9-to-rt
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11 DJ are happy to extend a cordial

invitation to all those in the industry to

visit our exhibit in the new

Industry Building.

UPTON BRADEEN & JAI

kjri I

JUNES
LIMITED1

MONTREAL • TORONTO • WINNIPEG • VANCOUVER •

MONCTON • OTTAWA • HAMILTON • WINDSOR
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LIMITED • TORONTO

The original atmospheric roller was

fabricated in Chicago, HI. The other one

was made exactly to specifications in

Toronto, Canada . . . This is only one of

many instances where the "custom

fabrication" service provided by Dominion

Wheel & Foundries Limited can save heavy

freightage, import duties and insurance

charges on a speciaUzed piece of equipment

needed in Canada . . . We invite inquiries

for such work. Many years of experience

in translating original specifications to

local requirements are invaluable. In some

instances we are able to provide special

Domite alloys (such as Noduloy) to produce

an even better structure than the original.

Conaratulotions to tbe Engineering
Institute of Canada on the occasion
of tbe Sixtv-fiftb Annual Meeting,
Montreal, May 9-10-11.

CHILLED TREAD CAR WHEE.'

FOUNDRY AND GENERA:

ENGINEERING WORK
FLANGED PIPE AND FITTIKC.5

ALLOY IRON CASTIVGS

PLANTS AT: TORONTO _• COBOURO • ST. BONIFACE • NEW GLASGOW
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New Equipment

and

Developments

Industrial Lamps.—Two high-wattage
industrial lamps with built-in reflectors

for use in the lighting of high-bay fac-

tories are available from Canadian Gen-
eral Electric Company. The new light

sources are seen as a timely contribution

to the nation's accelerated programme
of defence and civilian production.
Because almost no dirt collects on the

bottom of the bulbs, the new lamps are

said to be especially desirable for use

in such places as foundries, welding
shops, and in other locations where dirt

collection normally causes severe reduc-

tions in light levels. They are recom-
mended particularly for use in high-bay
areas w-here lamps can be reached for

maintenance only at high cost or inter-

ference with production.
Produced in both 500 and 750-watt

sizes, the lamp? employ a new bulb
design, the R-52 having a special con-
tour to distribute the light downward
for effective use in the working areas,

and a cutoff to give reasonabl.y com-
fortable brightness down to 35 degrees
below the horizontal. The lamps meas-
ure six and one-half inches across the
face, and eleven and three-quarter
inches in length. The base is of the
mogul screw type. The lamps are de-
signed to be burned base-up, or within
25 degrees of that position. For com-
plete details api)ly to any C.G.E. office.

New Automatic Controls.—Three types
of controls, new to Canadian manufac-
ture, were displayed recently by Min-
neapolis-Honeywell Regulator Co. Ltd.
The display was in conjunction with the
formal opening of a new addition to
the Company's Leasidc plant.

Commenting on the new controls W.
H. Evans, vice-president and general
manager, of the Company, said, "all

three reflect expanding industrial activ-
ity in Canada and the growing accept-
ance of automatic devices which in-

crease safety and efficiency in manufac-
turing processes, and economy and com-
fort in the field of home heating."

It was explained that production ha,s

been started on a line of industrial con-
trols for use in all types of plants where
it is necessary to measnie or control
temperatvue or pressure. On process ap-
plications they provide economies and
greater uniformity of pioduct than is

otherwise obtainable through manually
operated controls. Mr. Evans explamed
that the first instruments to go into
production in the new plant are an in-

dustrial recording thermometer and a
recording pressure gauq;e; electrically

operated devices which not only in-

dicate and maintain chart records, but
which also can regulate industrial pro-
cessing temperatures and pressures with-
in extremely close limits. The line of
industrial instruments will be expanded
as tooling is completed.
The third type of control announced

was a delaj'ed opening oil valve, which
can be installed on most existing and
all new pressure type oil burners. This
device will eliminate most of the causes

Why You Should Ask

A "Canadian Buffalo" Engineer

About AIR EQUIPMENT

He Can Save You Money
and Assure You Lasting

Satisfaction

To solve your air handling problems
efficiently and economically, calls for

equipment designed, built and in-

stalled to meet your specific needs.

That is why you'll find it pays to ask a

trained "Canadian Buffalo" engineer
before you buy. He's an air specialist

. . . backed by a firm with over 40 years

experience in the manufacturing of air

handling equipment. Let him help

you select fan equipment that provides

maximum efficiency at the lowest pos-

sible cost in your plant.

Write to-day briefly outlining your
specific air handling problems and
we'll be pleased to send you a bulletin

describing the equipment best suited

to fill your requirements.

FAN EQUIPMENT FOR
Ventilating, Heating, Comfort Cooling, Process

Cooling, Air Tempering, Air Washing, Exhausting,

Blowing, Forced Draft, Induced Draft, Pressure

Blowing, Cleaning and Drying.

^PUMPING PROBLEMS

Simply write to us outlining your pumping
problems and we'll send you a bulletin

describing the equipment best suited for your
requirements.

CANADIAN BLOWER
&. FORGE

COMPANY LIMITED
HEAD OFFICE: KITCHENER, ONTARIO

Engineering Sales Offices:

MONTREAL TORONTO HAMILTON

SAINT JOHN CALGARY WINNIPEG

REGINA VANCOUVER EDMONTON

Limit-Load Ventilating Fan

Fim.

Axial Flow Fan

Volume Fan

Type E Blower

THE ENGINEERING JOURNAL April, 1951 405 (125)



The above photograph shows only

one of the many jobs assigned to

Vitrified Clay Pipe.

It must be good to stand up under

the operating conditions of a modern

sanitary sewer.

VITklFIEI> CLAWKIPE INDUSTRY
13mxM.e^ /3v ^<>te

of sooting. In operation, the new valve
prevents tlie flow of fuel oil to tlie

burner nozzle for approximately four

seconds after the burner motor starts

in order that the motor may come up
to speed and deliver an adequate vol-

ume of air for proper combustion.

X-Ray Industrial Inspection.—Cana-
dian G(,-n(jrai Eleclric Company claims

a revolutionary discovery tliat promises
to make po.ssible for the first time the

high-speed automatic X-ray inspection

of thousands of industrial products. It

muj' al.so be used to improve the per-

formance of medical diagnostic and
Ihorapeutic X-ray apparatus.

The "heart" of the new inspection

.•system is a tiny crystal, known as a

"semi-conductor" which can be grown

in size from a fraction of a millimeter

to several millimeters in cubic size.

When excited with X-radiation, it acts

as an amplifier tube, releasing torrents

of electrons that can be used to oper-

ate various tj'pes of mechanisms.
Complete mforrnation on this nev/

crystal may be obtained from General
Electric X-Rav Corporation Ltd., 212

King St. W., Toronto.

Civil Servants Visiting Britain.—Brit-

ain's Institute of Pubhc Admmistration,
at 76.\ New Cavendish Street, London,
W.l, is anxious to get in touch witii

Canadian public servants, who will be
visiting Britain this year for the Festi-

val of Britain. The Institute has mem-
bers throughout the Civil Service, in

local government, the public corpora-

tions and the health services, all ove'
Britain, and would like to arrange fo

introduction of Canadians to their mem-
bers in those branches of the pubh'
services in which they may be interested

Quebec Water Resoorces.— Quebec
contains over 30 per cent of the tota

recorded water resources of Canada ann
ranks highest in developed power. Prfs-
ent installation ls more than 6,000,000
hp., or over 37 per cent of the currently
recorded re.sources of the Province.

British Instrument Display.

—

^The first

exhibition to be devoted exclusively to
the Briti.?h instrument industrj', will

take place at the National Hall, Olym-
pia, from July 4th to 14th. Over 150
of the leading manufacturers engaged in
the industrA- will be displaying their
products with the purpose of acquaint-
ing instrument u.sers in industrj', medi-
cine, and education throughout the
world with the latest trends and ad-
vances in British manufacture in this

particular field. Everj' exhibit will be
of entireb' British manufacture. Tiie or-

ganizers, Messrs. F. W. Bridges and
Sous Ltd., of Grand Buildings, Trafalgar
Square, London W.C2, are making ela-

borate preparations for the comfort of
\isitors from overseas. They will send,
on request, a copj^ of the official cata-
logue which will be distributed when
the exhibition opens.

New Degreaser.—A new non-inflam-
mable and non-caustic aluminum de-
greaser, is being manufactured by
Jenolite Limited. 433 Piazza Chambers,
Co\ent Garden. London, England. It is

claimed that this degreaser is non-
injurious to rubber and quite harmless
even to the surface of polished alum-
inum. It has been specially designed to
clean and degrease aircraft wings, fuse-

lages and cowlings, both inside and out.
The degreaser is manufactured in

powder form for dilution in a ratio of
1 lb. to one gallon of water. It can be
applied cold with an ordinarj' brush, or
articles can be dipped in a mixture
heated to n tpm-ierature not above 50
degrees Centigrade.

Electric Hammer Drill.—^\*ictor Pro-
ducts Ltd. , Wallsend-on-Tj-ne , North-
umberland, England, claims to have
developed an electric hammer drill

wliich overcomes the technical problem
of concerting rotary motion to recipro-
cating motion. The Victor hammer drill

has no connected parts, no possibility
of stalling or overloading the motor,
and generalh' approximates the ap-
proved design of the compressed air

tool. Weighing only 16 lbs. it is avail-
able for brick, stone, wood or metal
and can be used as a powerful chisel

with a variety of tools. Complete details

may be obtained from the manufacturer

British Hand Tools.—The Federation
of British Hand Tool Manufacturers,
which along with the National Federa-
tion of Engineers' Tool Manufacturers
and the Machine Tool Trades Associa-
tion, is sponsoring the record 30.000

square foot joint British Machine Tool
Section display at the 1951 Canadian
International Trade Fair in Toronto,
from Mav 28 to June S. was forme*!

in 1945.
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t H THE

BETTER
HEAT-SHIELD
PROTECTION

W^Advertise the Nozzle! . . •

. . . because the nozzle on your ANSUL Dry Chemical Fire Ex-

tinguisher is water-tight ... it won't become inoperative due

to corrosion or caking of dry chemical within the working parts

. . . the most inexperienced man in your plant can use the ANSUL
extinguisher effectively . . . ancf on// Ansuf has a nozzle

to meet all of these requirements!

£XCtUS/Vf FEATURES

Water-tight construction.

Provides a modified cone-

shaped stream pattern with-

out hole in the center of the

stream.
I Each nozzle gas pressure test-

ed after assembly.
' Special spring loaded pack-

ing to insure lasting water-

tightness.

Designed for use by inex-

perienced operators.
I Low velocity, more effective

stream of dry chemical.

If your hazards require spe-

cial long range straight stream
nozzles, you can get Ansul Ex-

tinguishers equipped with these

nozzles at no extra cost. With
Ansul Dry Chemical Fire Extin-

guishing Equipment you have
not only the best fire protection

but also a choice of models
and designs to meet your re-

quirements.

Send for File No. 657. You will receive our latest catalog, a

Periodic Inspection Record Chart, "Fundamentals of Fire Extin-

guishment" and information about Ansul Dry Chemical Piped Sys-

tems for automatic protection.

ANSUL
CHEMICAL COMPANY

FIRE EXTINGUISHER DIVISION

MARINETTE, WISCONSIN
DISTRIBUTORS IN ALL

PRINCIPAL CITIES IN THE U. S. A., CANADA AND OTHER COUNTRIES

"Pii/s-f/fry

DRY CHEMICAL

IS MORE DEPENDABLE

THIS TRADE MARK ASSURES YOU OF QUALITY PRODUCTS
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FOUNDATION
PROBE 40 FATHOMS
TO REACH BEDROCK

The Foundation Companies,
despite raw Atlantic storms and
strong tidal currents, have suc-

cessfully completed a series of rock

borings on the proposed site for a

bridge spanning the Strait of Canso.

The job was complicated by
many unusual features. Because of

tides, the working platform had to

be located above the highest water
level, and supported by a triangu-

lar steel tower resting on the

ocean floor. Eight borings had to

be made through 186 feet of sea

water and up to 50 feet of topsoil

before striking bedrock. Strong
currents added to the difficulties

of the job, as did the high waves
which were pushed relentlessly

through the narrow funnel of the

Strait of Canso by North Atlantic

storms.

Much of the success of this un-
usual job was due to the design of

equipment illustrated here, origi-

nated by Foundation for this spe-

cific assignment. On occasions like

this it may be truly said,

"THE UNUSUAL JOBS COME TO FOUNDATION."

50h.

TOP SOIL

FOUNDATION
COMPANIES CANADA

HALIFAX
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The present nieinbenship totals ai>-

proximately 400 firms, and membership
is divided almost equally between "fiiU

members" and "asj.sociate members".
The former comprise firms that are
members through membership in one
of nine affiliated associations. Associate
members are firms whose products are
not covered b\- any of the affiiliated

associations and which joined the fed-

eration indixidually.

President of the Federation Ls Thomas
L. Elliott, chairman of Elliott-Luoa*
Ltd.

New Inhibitor.—Development of am in-

liibitor to protect shellac and other non-
aqueous liquids from metal contamina-
tion has been announced by Mon.santo
Chemical Company.
H. J. Heffernan. Menimac division

general sales manager, said that the new
product, is particularly valuable in view
of the National (U.S.) Production Au-
thority restrictions on shellac containers.

He .said "the new inhibitor prevents
iron pick-up" by forming a thin coating

of a complex iron phosphate on the

inner wall of the container. The reaction

prevents the metal from becoming sol-

uble in the shellac".

For complete details communicate
with Monsanto (Canada) Ltd.. 425 St.

Patrick Street. Montreal.

Large Quarry Plant.—A 90-foot long,

50-ton quarry plant which crushes rock

into pebbles and loads them into lorries

at the rate of 40 tons an hour is now
being tested in Manchester, England.

British Cable in Canada.— Enfield

Cables of Britain have won contracts

totalling over .$1,000,000 for the supply

and installation of a pipeline compres-
sion cable for Ontario Hydro, and for

the supplv of 100,000 feet of self-con-

tained compre.ssion cable for Quebec
Hvdro.

"Hevimet".—"'Hevimet"—a non-cutting

metal even heavier than cemented car-

bide and with 50 per cent gi'eater density

than lead — is available from the chem-
ical division of Canadian General Elec-

tric Company. Important uses of this

special metal, aside from its ability to

resist the penetration of radioactive

rays, are for balance weights on crank-

shafts, gyroscopes, variable-pitch pro-

pellers, centrifugal clutches and other

similar moving parts. For static and
dynamic balancing of such parts, as well

as for balancing of aircraft control sur-

faces, etc., it has the advantage of maxi-

mum weight with minimum size. Its use

for containers for radioactive materials

will make it an important wartime

product.

Nickel Statistics.—During 1950. Inter-

national Nickel delivered 256,410.543

pounds of nickel in all forms. Its de-

li\eries of special rolling mill products

produced in the United States and Great

I3ritain likewise established a new high

record. In addition to increasing deliv-

eries of nickel over 1949 by 22 per cent

and delivering 267.316 ounces of plat-

inum metals, an increase of 24 per cent

over 1949. it delivered 212.947.394 pounds
of refined copper, and also gold, silver,

selenium, tellurium, and cobalt.

To provide this expanded supply of

nickel, the Company brought into oper-
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Now, in Canada, you can enjoy

the benefit ofBT-H world-wide

experience in steam-turbine

design and manufacture.
British Thomson-Houston
builds extra high pressure and

temperature machines — any

type, any capacity. Illustrated

is a 30,000 kw, 3000 rpm, ex-

traction type turbo-alternator

operating under initial steam

conditions of 1200 lb per square

inch pressure and 900 °F total

temperature.

Further information on
BT-H Turbines is readily

available through your nearest

C-G-E office.

Bfu^fCe^ 0^t^ 6(mM ^a/t^e^ti

Sold and Serviced in Canada by:

CANADIAN GENERAL ELECTRIC COMPANY
LIMITED

HEAD OFFICE: TORONTO— Sales Offices from Coast to Coast si-aab-i
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Fabulous Ungava ofifers a rich prize

. . . but one that requires prodigious effort

to win. Only a 360-mile railway can

move out the millions of tons of high-

grade iron ore. Only sound engineering,

careful planning, and efficient construc-

tion crews supplied with modern
equipment of the most dependable type

CANADIAN INDUSTRIES LIMITED
E-51-2 Explosives Division • Montreal
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can buUd a railway through the rugged

north shore country.

C-I-L is contributing to this large-scale

effort by supplying explosives and
blasting accessories

suitable to the
heavy demands of

the work.



,1 1 1011 an additional blast furnace at its

Coniston Smelter and an additional

reverberatory furnace at its Copper Cliff

Smelter.
During 1950 the Company spent over

^18,683,000 on capital improvements.
The total length of underground devel-

uinnent in the operating mines M'as

brought, during the year, to more than
L"^.> miles. Capital expenditvu-es for 1951

• estimated at 120,000,000.

To ensure continuity of nickel sup-
plies, the Company accelerated and in-

lensified its search for ore. In 1950 some
24.000 square miles of area were pros-

pected chiefly bj' air, and detailed sur-

veys made of 3,215 square miles. The
depth of exploration chilling during the

vear was 260.127 feet.

Oil-burner Control.—A new electronic

combustion safeguard system for com-
mercial oil burners, which provides im-
mediate cut-off of fuel in case of failure

is available from Canadian General
Electric's control division.

According to G-E engineers, the sys-

tem assures jjositive protection against
combustion failure because (1) if the
gas ])ilot does not ignite, the oil valve
<-annot open and (2) if the oil flame
does not ignite, the .-^upiily of fuel is

cut off. After the cut-off the motor con-
tinues to operate for 30 seconds to purge
I he nozzle or cup of unburned fuel to

prevent carbonizing and reduce field

servicing. The system is then locked
against further operation until man-
ually reset. An oil-temperature thermo-
stat can be used with the circuit to
assure satisfactory fuel-oil temperature
before the starting cycle begins. Upon
resumption of service following a powei
failure, low water cut-off or limit-control
operation during the starting cycle, the
oil valve cannot open until the pro-
gramme switch recycles.

When continued operation of the
burner is prevented by ignition failure,

a positive lock-out mechanism is actu-
ated and a light on the cabinet cover
indicates that the equipment has gone
to lock-out. Operation cannot then be
resumed until the reset button is pushed.
Complete details may be obtained from
any C.G.E. office.

Seme Trade-fair Exhibitors.—Upton
Bradeen & James Limited are distribu-
tors for machine tools and mill supplies,
representing some 125 principals. They
have branches in Montreal, Toronto,
Windsor, Winnipeg, Vancouver, Monc-
ton, Ottawa, and Hamilton.
Among the principals of this Com-

pany who will have exhibits at the
Canadian International Trade Fair are

—

Projectile & Engineering Co. Ltd., Lon-
don, England; S. A. des Forges, Charl-
eroi, Belgium; Thompson Grinder Co.,
Sprinfield, Ohio; Racine Tool & Ma-
chine Co.. Willow Grove, Pa.; Inter-
wood Limited, London, England; The
Auto-Nailer Co., Atlanta, Ga.; Cush-
man Chuck Co., Hartford, Conn.; Lion
Grinding Wheels Ltd.. Brockville. Ont.;
Precision Welder & Machine Co., Cin-
cinnati, Ohio; Paul Ford, Peddinghaus.
Gevelsberg, Germany; Wilson Mechan-
ical Instrument Co. Inc., New York,
N.Y.; Baker Bros. Inc., Toledo 10,
Ohio; S. A. Jos. Peterman, Moutier,
Switzerland; R. McDougall Co. Ltd.,
Gait, Ont.; Smart Turner Machine Co.
Ltd., Hamilton, Ont.
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• A three-year research and field

testing period preceded produc-

tion of this new safety switch by

Amalgamated Electric engineers.

Here is a switch tailor-made to

your requirements, with all the

features you asked for enclosed

in a streamlined case. Ask your

wholesaler for full information, or

write to: Amalgamated Electric

Corporation Limited, 384 Pape

Ave., Toronto.

AEC-D-51-20 AMALGAMATED
aECntlC CORPORATION LTD MONTREAL, TORONTO, WINNIPEG, CALGARY, VANCOUVER

I

SOLD BY RECOGNIZED WHOLESALERS FROM COAST TO COAST
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how to cut

VITAL VALVE
TROUBLE

"(«•«»

«

STELLITE VALVE faces
Because it's a rugged chromium-
cobalt-tungsten alloy, with a neglig-

able iron content, Stellite has high

resistance to corrosion of most acids

—sulphur, lactic, acetic, nitric,

vegetable, etc. Wear from high

temperature and pressure erosion is

reduced as much as 10 times with
Stellite. It does not scale in service

and it's hardness prevents wear
when handling fluids which contain
sands, silt or other abrasive mater-
ials. Deloro Stellite faced valves are
available from all leading valve
manufacturers. Specify it.

ELORO STELLITE "'/

non-ferrous alloy of Cobalt, Ghromium and Tungsten

DELORO SMELTING AND
REFINING CO. LTD. De/oro, Onf.

HARDFACING RODS AND ELECTRODES
CASTING UP TO M POUNDS

GRADE "100" CUTTING TOOLS FOR HUvr FEEDS
CUSTOM STELLITING BY EXPERTS

GAUGES. CENTRES. MACHINE COMPONENTS
PRECISION INVESTMENT CASTING IN MANY ALLOYS

Lamp Pressure Latch.—Canadian Line
Materials Ltd., Toronto 13, Ont., has
announced a new automatic pressure
latch for use with "Hpherolite" lumin-
aire.s. Described as "the first truly auto-
matic pressure latch", it consists of a
flexible band which is clamped around
the gla.ssware and fastened to the re-

flector by means of a .spring latch and
hinge. The glassware edge is smooth-
surfaced and uniform and is held tightly

against the machined reflector edge by
a minimum of 40 lb. pressure.
Company engineers claim that the

new latch cuts maintenance costs be-
cau.se it can be .serviced from the
ground. The .spring latch can be released
by means of a U-shaped attachment
that fits the reverse end of regular lamp
sticks. The U-shaped metal end fits

(1.32) 412

under the latch. Tilting the stick out-
ward slightly releases the latch, and the
glassware swings down supported by the
hinge on the opposite side. Glassware
is easily replaced when servicing has
been completed and an upward push
closes the unit.

Corrosion Prevention.— In Britain,

where prevention of corrosion must be
reckoned as equivalent to saving tens of

thou.sands of tons of metal annually, the
subject is being closely studied, particu-

larly in the laboratories of the Depart-
ment of Scientific and Industrial Re-
search.

Perhaps one of the most surprising of

recent discoveries is that microbes of a

certain type are able to eat their way

through iron structures in the course of
a few weeks. Water supply engineers, in
particular, have found that iron pipes
laid through water-logged clay soils fail

rapidly. Examination of the damaged
pipe show.s that it is eaten through at
various points and the surrounding soil

is almost black in colour. It has been
proved that this is due to the action of
what is called su'phate-reducing bacteria— microbes which have the power of
converting certain salts in the soil to
sulphuretted hydrogen.

Various corrective mea.sures have been
proposed including the laying of pipes
in this type of soil in a trench lined with
gravel. Another is to protect the pipe."

with a coating of bitumen and concrete.
In addition, twenty tj-pes of protective
coating applied to buried sections of
pipe, are being tested at premises of the
Metropolitan Water Board near London.
In other research it has been found

that a cheap and easily obtainable salt,

sodium benzoate, has valuable properties
for preventing corrosion. It has also

been found that rubber latex containing
a little sodium benzoate is an excellent

material for protecting machine-steel
surfaces and cast iron. Paper impreg-
nated with sodium benzoate is also rec-

ommended as an effective anti-corrosion

wrapping for steel objects.

Plate Edging.—Airco Company Inter-

national, a division of Air R,eduction Co.
Inc., has announced the availabi'ity of a

new plate-edge preparation device.

This device has been designed to in-

crease production and insure clean-cut.

accurate preparation of plate edges. Its

ability to cut a single or double bevel

accurately, with or without a land, rec-

ommends it especially for use in shops

or factories which do anj- amount of

steel fabrication work.
The Airco plate-edge preparation de-

vice employs a spring-balanced, free-

floating carriage and caster-wheel assem-

bly to permit bevel cutting over plate

undulations while maintaining a con-

stant tip-to-work distance. It may be

mounted on any gas cutting machine
equipped with a 3-in. square torch bar.

Torches may be individually posi-

tioned, vertically or laterally, without

changing the bevel angle. Fuel and pre-

heat pressures are initially set with in-

dividual torch valves and. once set. the

master valve controls the turning-on and

{Conimued'on page 431)
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BUSINESS AND INDUSTRIAL
BRIEFS

{Continued from page 412)

<liuttmg-oft' of gas supply without dis-

luibing settings of the individual torch

\ alvP!*.

V-ov further information on this new
ilev'ice fominunioate with Canadian
Liquid Air Co. Ltd., 1111 Beaver Hall

Hill'. Montreal, Que.

Construction Activity.— According to

iut'oinuition released recently, current

ex] illusion in Montreal i.s greater tlian

that in Toronto.
From 1946 to 1950 inclusi\e, construc-

tion contracts in Montreal totalled

$S28 352.100 compared with $649,404,500

in Toronto.
New housing construction in the

Montreal area accounted for 51,894 con-

tracts amountmg to $421,000,000. In

Toronto there were 42.099 similar con-

tracts amounting to $305,000,000.

Toronto is leading Montieal in tlie

number of industrial construction awards
of which there were 1.504 in that city

a- compared with 1,193 in Montreal.
However, tlie aggregate dollar value of

the Mon{reai post-war industrial con-

struction totalled $122,000,000. This fig-

lu'e is 60 per cent greater than the $77,-

000,000 represented by the value of in-

dustrial construction in the Toronto
i'.rea.

Business construction, other than in-

dustrial, amounted to $226,000,000 in

Montreal and $174,000,000 in Toronto.
Of this amount Montreal showed a

value of $49,000,000 in office building
constiuction compared with Toronto's
$39,000,000 and a value of $36,000,000

in store construction compared with

$25,000,000 in Toronto.
In the Toronto district, engineering

<-onstiuction was far in excess of the
comparable Montreal outlay. Of Tor-
onto's total of $92,000,000 some $41,-

000.000 is represented by new hydro-
electric power and communications in-

stallations. 01 Montreal's $57,000,000
outlay in engineering contracts, about
$2,000,000 was represented by power and
communications engineering projects.

However, Montreal led Toronto in mar-
ine construction with $15,000,000 as

compared with $2,000,000. In miscellan-
eous engineering projects, Montreal's
construction figures were $22,000,000 as

against $24,000,000 in the Ontario City.

Publications
For copies of the publications

mentioned below please apply

to the publishers at the ad-

dresses given in the items.

Please mention The Engineering

Journal when writing.

British Electrical Manufacturing.—
British General Electric Co. (Canadian)
1411 Crescent St., Montreal, has recent-
ly received from Great Britain a supply
of a booklet entitled "G.E.C. Can Do
It". General Electric Co. is the largest

British electrical manufacturing organ-

TI

g

im-x^ tm Nirn

Recommended

wafer

treatment

methods
by

Qldmin
lead to

Increased efficiency of your

boilers.

Lower equipment mainten-

ance costs.

Consult

rr n
Alehem Limited

WATER TREATMENT
ENGINEERING AND CHEMICALS

BURLINGTON, ONTARIO

TorontoMoncton

Winnipeg

Montreal

Calgary

ization. The publication de.scribes the

\-arious jjlants operated by the Com-
jjany and the different tyjies of electrical

equipment produced in those plants.

This 28-page publication will be of great

interest to electrical engineers. Copies
aie available; write to the address

given above.

"Alcan Ingot".—In the March issue of

the "Alcan Ingot" there is an inter-

(>sting article entitled "Engineering
Studies Continue for Proi)Osed B.C.
Fro.iect". This article is based on the

te.xt of a statement presented by R. V..

Powell, president of the Aluminum Co.
of Canada Ltd., to the -Special Sub-
committee on the study of Monopoly
Power of the Committee on the Judi-
ciary, House of Representatives, in

Washington, D.C., on January 30th. For

coi)ies of this and other issues of the
"Ingot" write to the Editor, the Alcan
Ingot, c/o Department of Information,
Aluminum Co. of Canaiia Ltd., 1700
Sun Lif(> Bldg., Montreal. Que.

•
Finishing Aluminum. — Aluminium
News is the title of a semi-technical
publication i.ssued monthly by the Alum-
inum Co. of Canada Ltd. In the Febru-
ary i.ssue, under the heading Technical
Notes, there is an interesting article

"The Finishing of Aluminum". It de-
scribes a variety of results v>i'oduced by
different jirocesses. To be placed on the
mailing li.st of this publication write to
Aluminium News, Box 6090, Montreal,
Que.

•
Fire Brick.—Canadian Johns-Manville
Co. Ltd., 199 Bay St., Toronto 1, Ont„
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Trolley

Mounted
Type "J"
Wire Rope

Robblns & Myers

Wire Rope Hoist

No. Lifts H.P. Per minute

J- 15 500 lbs. '> 30 feet

J- 10 1000 lbs. 1.. 1 5 feet

J-210 1000 lbs. 1H 38 feet

J-220 2000 lbs. Vi 19 feet

A Lot of Lifting

for Little Money
Botfi of ihese two new Robbins &
Myers Electric Hoists are made
in the sizes listed to lift up to

2000 pounds.

Because all parts have been sim-

plified and standardized to the

limit by experienced hoist build-

ers, cost is minimized and service

is tops.

Aik for prices artd illustrated

bulletins from

LYMAN TUBE & BEARINGS
LIMITED

Montreal - Toronto - Winnipeg

Vancouver - New Glasgow

No. Lifts H.P.

JC- 15 500 lbs. 'v

JC-110 1000 lbs. '•>

JC-120 2000 lbs. >>

Type
"JC"
Chain

Hoist

Per minute

34 feet

1 7 feet

9 feet

have receiillv i.ssued a 4-page illustrated

folder on '"JM-3000 Insulating Fire
Brick". It presents the economic ad-
vantages, industrial applications and re-

fractory jMoperties of this product
which, it is claimed, is the first insulat-

ing fire brick for sustained use at 3000F.
Physical and thei'iual characteristics are

given in table form. The folder also con-
tains summarized information on acces-

sory materials and other insulating brick

made bv Johns-Man\-ille. .4sk for cojiies

of publication IN-126A.

Imperial Oil Limited.—Imperial Oil-

ways is the title of an e.xcellent semi-
technical publication issued by Imperial
Oil Ltd., 56 Church Street, Toronto.
Ont. In the January-February 1951 issue,

(he articles are;— "He Made Rails

Safer"—a tribute to I. C. Mackie of

Dosco's Metallurgical Department

;

".Steel From ITnder the Sea", which
describes steel manufacture in Nova
Scotia; "Canadian Woods Operations",
which describes the mechanical equip-
ment at Kapuskasing, Ont., for the cut-

ting and transportation of pulp wood.
A final article is "The Basic Prin-

ciples of Lubrication". To be placed on
the mailing list for regular receipt of

this publication, please communicate
with the editor at the above address.

Industrial Health.—The February issue

of the "Industrial Health Bulletin"

carries two interesting articles, one
"Color Blindness in Industiy" and the

other "What Makes Successful and Un-
successful E.xecutives".

This publication is issued monthlj' by
the Industrial Health Division of the

Department of National Health and
Welfare, Ottawa. It will be mailed to

you on request to the Department.

Airline Communications.—The Inter-

national Civil Aviation Organization,
Montreal, Quebec, has issued a most
interesting bulletin "The Language
Problem in Radiotelephony Communi-
cations.

This article deals with the language
difficulties in air-ground communica-
tions, and outlines the recommendations
and decisions reached by the organiza-

tion on this sub.ject. The bulletin also

contains a most interesting article by
George A. Miller, Psycho-Acoustic Lab-
oratory, Harvarcl University, entitled

"Language Engineer".
For copies of the bulletin applj' to

ICAO Building, Dorchester Street, West.
Montreal.

•
Canadian Johns-Manville. — "T h e
Power Specialist" is published at regular
intervals bv Canadian Johns-Manville
Co. Ltd., il9 Bay Street, Toronto 1,

Ontario. In the January-February 1951

issue there is an interesting semi-techni-
cal article on the con.struction of the

S.S. Independence and the S.S. Constitu-
tion by the Bethlehem Steel Company.
Tlie issue also contains an interesting

description of the Brewing Process.
Write to the Company for a copj' of

this and other issues of the publication.

Canadian Government Specifications.—The Canadian Government Specifica-

i,ons Board has issued two rniblications

wliich should be of interest to those who
do business with the government.

High Precision

Surveying Instruments

TRANSITS
AND

LEVELS

for all purposes

instruments that are precise, sturdy,

simple to handle and quickly set have

been manufactured For the past 1 88

years by F. W. Brelthaupt & Son,

Kassel, in the best optical tradition of

Western Germany Now they are

available for the first time In

Canada, fully adapted to Canadian

requirements.

Approval terms gladly granted. No
charge or conditions. You will be

thoroughly satisfied after inspection.

Apply for literature and prices to:

PAN-AMERICAN
TRADING COMPANY LTD.

Distributors in Canada

1465 YONGE ST., TORONTO 12

Tel.: Midway 4444
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produce the oil, but...
We do produce the famous P-G Oil-Filled Super
Tension Cable. The transmission of power in

paper insulated cables at voltages up to 132,000
was first made possible by the patented "oil-

filled" cable. It has now been designed for use
in cables carrying up to 330,000 volts.

Today, electric cables of every type and size

are manufactured in Pirelli-Generars two cable

plants near Southampton. They have a work-
ing floor space of almost 25 acres and employ

Founded in 1912 as a joint enterprise of^cSC!
and the PireUi firm of Milan, Italy, PireUi-

General is one of the 36 works and associated

manufacturing companies of The General Elec-

tric Co. Ltd. of England— Britain's largest

electrical manufacturing organization.

With over 60 years' experience and a world-

wide organization. ff.^.G. is capable of hand-
ling in their entirety the largest electrical

projects . . . anywhere.more than 4,000 people.

If it's elecfrical, S.^.C. can do it

Represented in Canada by

THE BR9TISH GENERAL ELECTRIC CO. (Canadian) LTD.
14] 1 Crescent Street • Montreal 137 Wellington St., W. • Toronto
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Smooth starting! Smooth stopping!

Practically every type of Industry is profiting
through BLM Automatic Clutches with more
than 25,000 installations throughout Canada,
jllustration shows BLM Type SRC-50 Clutch
in direct drive from Diesel engine to gener-
ator. Engine starts free of load.

Writefor catalogue showing typical

installations, charts, graphs, etc,

THE AUTOMATIC CLUTCH CORPORATION OF CANADA
165 SPADINA AVENUE, TORONTO, ONTARIO

The fii'st of Uier-e publications is a list

of specifications for a gieat variety of

materials and articles, ranging from
anti-freeze liquids to zinc oxide. It also

co\ers foods, liquid fuels, lubricants,

paints and brushes, cloth, soaps, etc.

The second publication is a list of

(ommittecs, including the names and
atfilialions of the members.
Both publications may be obtained

by writing to — The Secretary, The
Canadian Go\ernment Specifications

Board, National Research Council.
Ottawa.

•
Stainless Sleel Publication.— "Atlas
Steel News" is the title of a publication
issued at regular inter\-als by Atlas Steels

Ltd.. Welland, Ontario. This publication

should be of interest to all engineers
who are interested in the manufacture
and ai)iilication of stainless steel of vari-

ous types. For copies communicate with
the compan}^ at the address given above.

Chamber of Commerce News.—The
March issue of "News Letter" issued by
the Dejiartment of Economic Develoi>-
ment, The Canadian Chamber of Com-
merce, 530 Board of Trade Building.
Montreal, contains an interesting an-
alysis under the heading "Controls".
The article is a .summary of the

efforts which are being made to induce
Federal Members of Parliament to take
action to control prices. It outlines the
remarks of Graham F. Towers, in the

1950 Report of the Bank of Canada, on
this subject, and quotes a statement
made by the MinistiT of Finance.

After dealing with the average week-
ly wages over the past few years, the
article turns to a description of what
i^ now going on in Britain under the

f-abour Government. Copies of the bul-
letin may be obtained by applying to

the Chamber at the address given above.

•
Civil Defence.—The following publica-
tions and films are available to tho.s';

^\ho are interested in civil defence.
"Organization for Civil Defence" is a

pamijhlet which may be obtained from
the King's Printer. Ottawa, Ontario. The
jirice is 20c. "Can You Survive" is issued

by the Canadian Federation of Mayors
<md Municipalities and may be obtained
for 10c per copy from the Federation
cftice in the Mount Royal Hotel, Mont-
real 2, Que.
The United States Government Print-

ing Office, Washington, D.C.. offers the

booklet "United Scates Civil Defense"
for 25c. The Chamber of Commerce of
the United States, Washington 6, D.C.,
has a\ailable at 20c each, copies of a

publication "Ci\il Defen.se in Your
Community".
A film offeied for sale is "Pattern for

Siir\ival" (black and white—20 minutes)
produced by Mar.sak Films, New York
City. Write to the companj- for prices.

McGraw-Hill Co. of Canada Ltd., 50
York Street, Toronto, Ontario, offer a

film, "You Can Beat the Atom Bomb",
It is also in black and white and runs
for 20 minutes. The price is $90.00.

•
Hand Operated Floor Sweeper.—Ser-

vice Steel & Engineering Ltd., 4668 St.

Catherine St. W., Montreal, announces
a new hand-operated floor sweeper
which cleans floors in plants, warehouses.
stations, etc. in what is claimed to be
less than one-third of the time required
for hand methods. The machine is de-

scribed in a 4-page folder which may be
ol^tained from the Companv.

•
Santocel "C" Booklet. — Monsanto
(Canada) Limited. 425 St. Patrick St,
Montreal, can supply copies of a 14-

page booklet in which are described

approved applications of Santocel C, a
microscopically-divided silica aerogel, as

a flatting agent.
The booklet terms Santocel "the most

efficient flatting agent yet developed".

Efficiency, oil absorption and the pro-

duct's advantages in improving the re-

sistance of clear films to weather, hu-

Use Nova Scotia Products

-Many minei'al deposits in Xova
Scotia are being developed for indtis-

trial use.

There is a steady annual production
f)f barytes, both crude and minus 325
mesh; clay products, as bricks, tile, sewer pipes,

etc.
;
granite for monumental and buildingi pur-

po.ses; gypsum, both crude and finished products;

salt for fishery, household, dairy purposes, etc.;

limestone, flolomite, sandstone and silica rock.

DEPARTMENT OF MINES • Halifax, Nova Scotia

Hon. A. H. McKinnon, K.C., lAlmi^er

J. P. Messervey, B.Sc, M. E., Depyfy M/nisfer
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COVER YOUR TANKS w/t/,

SPUN ROCK WOOL
Lightweight and Flexible

Made from Niagara District shale rock, Spun Rock Wool
is lisht in weight, with long, resilient Fibres. Never packs

down—does not corrode metals. Blankets can be made
in any thickness and shape and, being flexible, can be

fitted to any contour. Send for samples and information.

In Bulk, Batts, Blankets, Pipe Covers

SPUN ROCK WOOLS LIMITEC
THOROLD, ONTARIO
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iiiility and cold-check arc covered fully

n the hterature.

Tlic use of Santocel C for flat and
cmi-sloss varnish, including blending
irinciples, ad(liti\'c screening test and
Upical grinding and leducing procedure

M (i!eo-resinous and alkyd flat coatings,

- . xplained. The booklet- also gives de-

als on (he use of the jiroduct in lac-

luers. plastisols, organosols, and free

]\m.

•
Vr« Armco Publication. — Armco
)i;unage & Metal Products of Canada
united. Guelph. Ont., have copies of a
Hili'ication "Why Hire a Wrecking
rrw to Install Underground Structiu-es"

Aliiih describes how vinderground work
nay be carried out by tunnelling with
Vrmco liner plate.

FOR SALE
Immediate
Delivery

5 Used TS-300 LaPlant-

Choate motor scrapers

powered with 844 Buda
supercharged Diesel en-

gines. Rubber 90%.

lO Super C LeTourneau

TournapuUs, Cummins
Engine with LP Scra-

pers.

2 20 ton Bay City Truck

Cranes.

Stockberger-Seastrom, Inc.

1409 Madison Avenue
Indianapolis, Indiana

Phone MArket 7401

630 High Street

Fort Wayne, Indiana

Phone ANthony 1323

The folder points out how these light-

weight plates can be installed easily

with a minimum of excavation and how
their de.sign insures ample strengtli for a
wide variety of u-ses. Their physical prop-
erties are listed in a table, and photo-
Kraphs show their use as water and util-

ity line tunnels, relining for highway
and railroad tunnels, and underpasses.
Copies are available.

Recorder Units.—Leeds & Northrup
Co.. 4934 Stenton Ave., Philadelphia 44,

Penn., have i.ssued a revised catalogue
covering new recorder units and tacho-
meters.

Ask for catalogue N-27.

(iutting & Grinding.—Sun Oil Co.,
Toronto. Ont.. have available copies of

an 80-page publication entitled "Cut-
ting and Clrinding Facts".
The publication contains data on

more than fifty typical metalworking
jobs.

Much of the operational data con-

tained in the publication is based on
information supplied by leading build-

ers of automatics, grinders, lathes, mill-

ers, etc. The booklet also presents de-
scrij)tions of Sun's straight and emulsi-
fiable cutting oils. Of practical u.se to

the shop man is a chart showing the

correct Sun cutting fluids for many of

the most fretiuently used metals and
metalworking machines.

•
Industrial Brushes.—The Osborn Mfg.
Co.. 5401 Hamilton Ave.. Cleveland 14.

Ohio, has issued a 76-page, three-colour
catalogue in which are de.scribed hun-
dreds of brushes for doing man.y differ-

ent types of .jobs for industry.

For copies write to Mr. R. R. Schultz
at the addre.ss gi\'en above.

New Caterpillar Booklet.—Caterpillar

Products is the title of a new 40-page
booklet recently issued by the Caterpil-
lar Tractor Co.. Peoria. III.

This publication, which is published
.nnnually. contains a complete listing,

with illustrations and brief specifications,

of all but two of the current line of

Caterpillar products. Eleven new model>
were announced during 1950 and nine
are included in the new booklet. Copies
may be obtained by writing to the
Caterpillar Tractor Co.. Peoria 8. III.

A.sk for publication No. 30081.

•
Hole-punching Unit.— Wales-Strippit
of Canada Ltd.. 344 Sherman Ave. N..

Hamilton. Ont.. have recently relea.sed

a 4-page bulletin in which is described
the new extra-heavy-duty type "G" hole
punching unit for ]iunching holes in

'{.-in mild steel.

These new units are equipped with
unique "split punches" which eliminate
the tremendous stripping " pres.sures and
oversize stripping springs that have al-

ways been associated with stripping

jiimches out of punched holes. Copies
of the brochure are a\ailable. Ask for

btdletin G.
•

Concrete Pump.—A revised bulletin on
Rex pumpcrete has just been released
bv tile Chain Belt Co. of Milwaukee.
Wis.
Pumpcrete is a pump that pumps

concrete through a pipeline. The pub-
lication describes the machine itself and
the method of pumpirtg concrete
through a pipeline. It indicates on which
type of jobs the equipment will work
to advantage, what types of mixes it

will handle, and the height and distance
requirements of a placing job.

For copies of the publication ask for

bulletin \o. 51-31. The address is Chain
Belt Co.. 1600 W. Bruce St., Milwaukee
4, Wis.

•
Industrial Cooling Water.— A new
})roduct to control the formation of
slime in industrial cooling waters is

available in experimental quantities

from Monsanto (Canada) Limited.
The product is known as Santophen

45. It is a technical grade of sodium
trichlorophenate. LaboratoiT tests and
field trials in large cooling water sys-

tems have shown it to be highly effec-

tive against bacteria and algae.

Venus...tlie

Symbol of

Perfection
In 2000 or more years of

sculpture, the Venus de Milo

stands alone, unequalled

in perfection.

And through all the

modern changes in art and

methods of drawing . . .

Venus Pencils are preferred

by artists, architects and

draftsmen, as the

most perfect drawing

pencils.

Whether the artist seeks

sharp, clean lines, soft

shadows or

"imagination" . . he

can always unfailingly

find exactly the grade

of pencil he needs

in one of the Venus

17 degrees.

2 for 25
cents

DRmiNG PENCILS

Venut Pencil Co. Limited, Toronto, Ont.
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"In making our salesmen's time more productive,

business paper advertising helps enormously!" So

states Mr. W. H. Evans, General Manager of

Minneapolis-Honeywell, in the letter above.

Serving every type of manufacturing and process

industry, this company maintains offices at Lea-

side, Montreal, London, Winnipeg, Calgary, and

Vancouver. But they find business paper adver-

tising is the most economical way—and often the

only way—to reach their prospects. How their

use of business papers has increased, and how their

sales have increased, is shown in the accompany-
ing graph.

The B.N. A. includes merchandising, industrial,

service, and management publications, serving

every branch of business and industry. One or

more of them covers YOUR prospects, economi-

cally and efffcotively.
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Graph shows a comparison of business paper adrertisine expendinira

and gross sales figures, during the lO-year period 1939 — 1949. far

Minneapolis-Honeyivell Regulator Co. Ltd., Leaside, Ontario.

The emblem that idenlifies business papers of character

Business Newspapers

Association.
OF CANADA

137 Wellington Si W. Toronto. Ont Ttl-pho(if; WA 5ib2

(156) 436 April. 1951 THE ENGINEERING JOl RNAl



The (riclilorophenols liberated by
Santophen 45 are soluble in acid waters,

:ind capable of maintaining the neces-

sary activity against slime-producing
microorganisms while some control

agents are not. A bulletin on the

product may be obtained by applying

lo the Canadian Company. Request
technical bulletin 0-76. The address is

-l2o St. Patrick St., Montreal.

Chain Drive Data.—Hamilton Gear
and Machine Co. Ltd., 950 Dupont St.,

Toronto 4, have issued a new technical

data siieet on silent chain drives. Copies
of tills bulletin, and of others issued by
the Company, may be obtained on
application.

Materials Handling.—A recent issue of

I he "Dominion Engineer" issued by
Dominion Engineering Co. Ltd., P.O.
Box 220, Montreal, is devoted to a

description of the excavating and ma-
terials handling equipment manufac-
liired in Canada by the Dominion Hoist
it Shovel Co, It is a most interesting

publication and copies will be forwarded
on request. Ask for No. 3 of volume 18

the "Dominion Engineer".

Link-Belt Folder.—A new 4-page illus-

trated folder. No. 2363, has been issued

by Link-Belt Limited, Eastern Avenue
at Leslie and Keating Streets, Toronto.
In the publication are described "RC

'

loller chain flexible shaft couplings.

Engineering information for proper
ipplication includes dimensions, weights,
service factors, and horsepower ratings.

Detailed data are also given on two
types of protective grease-retaining cas-

ings—Style R (spun metal revolving
lype) and Style P (plastic, revolving
type). Copies are available.

Therniobloc Units.— Substantial im-
provements in plant working conditions
during the cold weather are reported by
the Seaboard Foundry of Providence,
R.L, because of five 550,000 btu Thermo-
blot units installed last year. Designed

%:atenCcnU, HAXDLIXG
by EEIC® \jp fo 500 tons

per hour

Breco Ropeway systems are constantly in use carrying materials for a

wide variety of industries quickly, economically and efficiently. From the

heart of great cities to tropical jungles Breco Ropeways are proving their

adaptability and versatility under the most adverse conditions. Breco

engineers have a broad experience in every type of application. They will

be pleased to offer specific information on any installation.

BHICO
you are invited lo viiil our exhibil at the Canadian Internationa

Trade Fair, Toronto-May 28-June 8, 1957

BRITISH ROPEWAY ENGINEERING CO. LTD.
Plantation House, Mincing Lane
London, E.C. 3, England

Canadian Agents:

Vulcan Iron and Engineering Limited, Winnipeg

and manufactured by the Thermobloc
division of Prat-Daniel Corporation,
tliermoblocs are made in five capacities
from 100,000 to 1,000,000 btu output,
and are self-contained, direct-firing units
that circulate heated air down at work-
ing levels. Thermoblocs are also being
widely used for tempering make-up air,

for high temperature recirculating ducts
in drying systems, and as heat curtains
for doorways. A technical bulletin to aid
in estimating heat losses and require-
ments may be obtained from the Com-
pany's Canadian representative T. C

Chown Ltd., 1440 St. Catherine St. W.,
Montreal.

Motor Folder.—Enghsh Electric Com-
pany of Canada Limited, St. Catharines,
Ont., have issued a four-page, three-
colour folder on small induction motors.
The copy and illustrations describe squir-
rel cage and wound rotor induction
motors rnade to N.E.M.A. and C.E.M.A.
standardized dimensions. Copies are
available. Apply to the Company.

"BUSINESS & INDUSTRIAL
BRIEFS"

This section of the Journal is intended to keep

readers informed on developments and changes

in those business and industrial enterprises, and

on new products, which affect the engineer.

If you write with respect to any of the items in

this, or other, sections please mention

THE ENGINEERING JOURNAL

This paper is a business paper— one

of 100 trade . . . technical . . . service

. . . and management publications

covering every section of Canadian

business and industry.

WHEN YOU WANT TO
TALK BUSINESS

USE A BUSINESS PAPER

Business

Newspapers

Association
OF CANADA

137 WELLINGTON ST. W., TORONTO, CANADA
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Performance begins

on the drawing board . ,

.

CLC

also makes

Conkey Filters

Akins Classifiers

Conkey Evaporators

Heavy Dufy Thickeners

Multiple Hearth Roasters

Selectro Vibrating Screens

Louisville Steam Tube Dryers

Conkey Rotary Leaf Pressure Filters

Louisville Direct and Indirect Heat Dryers

Plate Work and Fabrication

equipment to your detign.

From blueprint through every stage of con-

struction, the mighty Consolidation Diesel

Locomotive is engineered for rugged service

and high utilization.

Driven by the Fairbanks-Morse Opposed-
Piston Diesel Engine, the world's most compact

and efficient power plant, the Consolidotion

is new from coupler to coupler . . . new in

versatility, tracking qualities, load-pulling

ability.

New standards of maintenance efficiency

are assured by "unitized" construction and by

the simplified design of the Opposed-Piston

Engine, which incorporates only 609c o^ ^^
number of moving parts found in other diesels.

The Canadian Locomotive Company Limited,

builders of fine motive power since the eorliest

days of railroading in Canada, are proud to

introduce the Consolidation Locomotive, latest

and greatest product of their Kingston shops.

Canadian Locomotive Company
Limited85 RICHMOND ST. W.

TORONTO
980 ST. ANTOINE STREET

MONTREAL

KINGSTON, ONTARIO
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ON September the 10th, 1901, I took my first step towards becoming an engineer.

That step was to start serving my apprenticeship as a machinist with the Robb
Engineering Company of Amherst, building what in those days were called high speed

steam engines.

The half century that has passed since that time has witnessed an almost unbelievable

growth in the science and art of engineering. This may justly be termed the engineer-

ing era.

During this period the impact of the work of the engineer on our civilization and on

our modern way of life has been very great. Because of this development in engineering

the members of our profession face a grave responsibility not only as engineers but as

citizens in a complicated and complex world. It is with a feeling of real humilitj-

that, as your president, I address this message to you, the members of the

Engineering Institute of Canada.

During the years of the first half of the 20th Century the profession of engineering

has changed from being one of the least known to one whose influence can hardly be

measured. The field of professional activity has been expanded until todaj- our mem-
bership embraces specialists in every phase of applied scientific endeavour.

It was to meet these changing conditions that, in 1918, the name of the Canadian

Society of Civil Engineers (founded in 1887) was changed to The Engineering Institute

of Canada. At that time also, the constitution was set up to permit the formation of

branches throughout Canada with the governing council of the Institute composed of

representatives from each branch. Under this form of organization we have a truly

all-Canadian society with the members from coast to coast having a definite voice in

the control of its affairs and including all classes of qualified engineers in the membership.

You will agree that we are fortunate to belong to such an organization—but the

benefit which will accrue to the individual member will depend in large measure on

the effort which that member puts into supporting the Institute.

Due to the increasing importance of the engineer in our present day economy, more
young men each year are undertaking the study of engineering. Members who are

established in the profession, can and should give their counsel and guidance to the

younger men. Members must show by their own example that they are not onh' good

technicians, but good citizens, living to fulfil the spirit of that code of ethics to which

all subscribe.

These are troubled times—the world is out of balance. In our urge to keep pace

with the growth of scientific knowledge and changing conditions, some of the spiritual

values of life have been lost sight of. As engineers we must consider not only the purely

technical aspects of our profession but must accept some of the responsibility for

bringing back a realization of the great truth—man cannot live by bread alone.

If, during my term of office, I am able in any.way to further the realization of these

aims and the enhancement of our profession, I shall be happy.

I hope during the year to have the privilege of visiting each branch of the Institute

and look forward to meeting many of you personally.

President.
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Maintaining Engineering Services

Under Bombing
by

N. M. Brydon, M.E.I.C.
President, Brydon Construction Company Limited, Glasgow, Scotland.

A paper to be presented before the 65th Annual General and Professional

Meeting of The Engineering Institute of Canada at Montreal, May, 1951

It is a sad reflection of the times
that a paper of this nature should

be of interest. It is sincerely hoped
that, while information given may
be of value from the point of view
of preparedness, there will never
be any need to put such prepared-
ness to actual test. The paper, as

its title implies, deals solely with
the engineering side of vital ser-

vices. Only items of personal ex-

perience are dealt with at any
length. Engineering repairs and
reconstruction not experienced
however, present added problems
of detail only, and not of prin-

ciple. The paper makes no refer-

ence to the effects of atomic bombs
except in comparing the effect of

blast with that of penetration.

]\Iaintenance to an engineer

usually means something very dif-

ferent to that with which we are

concerned here. This paper deals
v\'ith repairs and reconstruction,

The author, who commanded a company of Royal P3ngineers in South-
east London during the BHtz for maintaining vital engineering services,
here describes the unit, its composition, organization and functions.
Various types of raids are enumerated and the services affected by each
are listed, as well as the priority each type of service takes for repairs. He
relates many of the problems dealt with. No amount of planning and
preparation for maintaining vital services, he warns, will be of avail

without a philosophical outlook and a sense of humour, a sense of pro-
portion, and a realization of urgency.

and therefore the title specifically

uses the word "maintaining" in

preference to "maintenance".

The author, in preparing this

paper has referred to the address

of Sir T. Pierson Frank at his in-

auguration as president of the In-

stitution of Civil Engineers in

November, 1945. He commanded
one of the Royal Engineer Com-
panies mentioned in that paper,

and is much indebted to Sir Pier-

son, and herewith acknowledges
such indebtedness.

TABLE I

Bombing Raids and Their Effects

Type oj Planes Time '

Target
Raid Involved Intervals Intention Remarks

1. Light 1-5 Once during Accidental or No strain on normal
war diversion. peacetime resources.

2. Light 1-5 Weekly Hit and run
raids.

Requires slight increase in
normal peacetime resources.

3. Light 1-5 Continuous Not experienced
4. Medium 5-50 Once during

war
Spot Target Aid from adjoining areas

needed and sufficient.
5. Medium 5-50 Weekly Slow down massed

manufacture
and decrease
morale

Large increase required in

normal peacetime resources
but without special execu-
tive.

C. Medium 5-50 Continuous As (5) but pos-
sibly on com-
bined manufac-
turing and
strategic area.

As (5) but requiring special

executive.

7. Heavy 50 plus Once during
war

Reprisal or target Special aid needed for say 2

weeks, no special executive.
8. Heavy 50 plus Continuous As (6) Special aid and executive

needed continuously.
9. Very 200 plus Continuous As (6)

hesivy (Hamburg Berlin)
10. VI and V2 Continuous As (6) As (6)

THE ENGINEERING JOURNAL May, 1951

Bombins Raids

To form a plan for counter-

acting the effects of bombing it is

necessary to understand the types

of bombing raids and their various

effects. These are listed in Table I.

A combination of these raids

may occur of course. For example,
a type 4 raid may occur on two
adjoining communities the same
night, negativing prepared plans

for mutual assistance. It is the

author's opinion that effort much
needed in other directions would
be wasted in making special pre-

parations for work within the

scope of this paper, for any type
of raid other than (5), (6), (8),

(9), (10) in Table I. It will be
noted that these types of raids

may be expected to occur only on
centres of highly strategic import-
ance.

Types of Bombs

Various types of bombs have
varying effects on vital services

as shown in Table II.

It must be realized that the type

of ground and the type of surface

can very materially influence the

effects of a bomb. For example, a

medium-size bomb landing on a

lightly surfaced road built on fill

may cause far more subsurface

damage than a heavy bomb fall-

ing on a hard surface with a hard
subgrade.

It will be appreciated also that

441



Figs. 1 and 2. Bomb damage at Cliveden Place (left) and South Harrow (right; in London.
Note damaged servers, water and gas mains, and electric utility lines.

the time taken for repairs of sub-

grade services is much greater

tlian for overhead services, and
therefore that the penetrating type

of bomb is much more of a prob-

lem to the engineer than the blast

type of bomb, though from a per-

sonal point of view we know onlj'

too well which is the lesser of the

two evils.

Services Directly Affected by Bombing

Table III shows vital services

affected, and the varying degrees
of importance of damage, depend-
ing on tlie character of the service.

As a general principle, those services

which are duplicated or have alter-

native routings are of a lower
priority. It should be noted that
certain services can be given rapid
'first aid" to enable them to func-
tion, wliich affects their priority

for full repair.

. In general it must be assumed
that further raids will occur with-

in twenty-four hours, and prior-

ities are only established when (as

is usually the case) materials,

labour and plant are restricted in

supply.

Engineering works needed be-

cause of indirect threats to vital

services would include demolition?

mentioned above. In addition,

work such as first aid repair to

key offices, factories, and of course

houses of workers would be re-

quired. Certain work not vitally

necessary in itself is necessary

from the point of view of morale.

Orsanizatlon

This is fully dealt with in Sir

Pierson Frank's paper, and flows

from Governmental channels,

through regions, to groups. Greater
London was constituted a region

in itself, and was subdivided orig-

inally into nine groups. A certain

amount of exchange of plant, and
personnel took place between re-

gions and a much larger exchange
between groups.

With the exception of certain

exchanges between regions, organ-
ization for engineering repair starts

at group level. The type of engi-

neering labour, available, including

designing and executive staff,

comes from:

(1) municipally controlled pub-
lic utilities' expanded main-
tenance squads,

Type oj Bomb
Up to 500 kilo.

Above 500 kilo.

Land mines
VI, V2

U.X.B. and DA

Incendiary

TABLE II

Types of Bombs and Their

General effect

No major subsurface damage ex-

cept by direct hit. No major
overhead damage.

Can cause serious underground
damage, no serious overhead.

Surprisingly little underground
damage. Heavy overhead de-
struction.

Nuisance. Very heavy under-
ground damage if it explodes.

Small.

Effects

Engineering services affected

Transportation.

Sewers, water, gas and power
mains. Possibly overhead
wires. Transportation.

Transportation. All overhead
services in wide radius.

Transportation.

Transportation indirectly.

Flood control.

(2) privately owned public util-

ities' expanded maintenanr

squads,

(3) contractors to (I) and (2i.

(4) special assistance.

If types (1), (2), and (3) are self-

sufficient, then there is little work
for a group engineer, other than

to co-ordinate work and establish

priorities. It has been my exper-

ience that in raids of type (7i

and l'8), privately owned pubhc
utilities' expanded maintenance
squads could not cope with repairs,

and contractors organizations

seemed to be overburdened with

other work. In raids of type (7)

the municipal organizations were

also unable to cope with work.

Speaking as a strong supporter

of private enterprise, the above

observations simply emphasize

that municipal organizations are

generally overstaffed, and in ad-

dition have pools of labour, such

as street cleansing personnel, which

can in emergency be diverted to

ether work. It will be seen, there-

fore, that in a plan for maintain-

ing vital services in areas thought

subject to raids of type (8). spe-

cial labour must be available. In

addition special labour must be

available and extremelj* mobile in

the event of raids of type (7). It

is of this type of repair unit that

the author has special knowledge

Material and plant pools must

be available for all repairs. Spe-

cialized materials and plant re-

quired by public utilities will be

held by these undertakings. Some
general materials will be on hand

at group level, but to avoid waste-

ful reserves, material and plant

pools must be maintained (and

disjiersed) at regional level. Trans-
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TABLE III

Priority for Repair of Vital Services

Service
Roads including street

car and bus depots
and ancillaries.

Railways including sta-

tions, signal systems,
and ancillaries.

Bridges and tunnels.

Sewers.

Water

Flood control.

Demolition.

Burial Grounds.

D.A. and U.X.B. bomb
removal.

Resurfacing roads.

Power supply.

Telephone & Telegraph.

Character
Main routes for fire service.

Street car and trolley bus routes.

Strategic routes (including important fac-

tory, or food distribution entrances).
Bus routes and main auto routes.

Other routes.

Main lines.

Sidings (or approaches) of strategic im-
portance.

Heavily travelled workers lines.

Other lines.

As for roads and railways.

Main soil at capacity.

Main storm water capacity.

Main soil and storm water under capacity.
Main soil and storm water with cross con-
nections to under capacity channels.

All branches.
Main fire services.

Non cross-connected main.
Loop main already damaged.
Cro.ss-connected main.
Branches.
If threat to other high priorities.

If structures menace high priority roads.
If damaged structures affect morale.
Other demolition.
For mass burial.

Disturbance of existing graves.
(Subject to military labour available).

With no alternative route.

Other.
Underground (because of time taken in

repair).

All other (assuming alternative routes
available).

Priority
High
High

High
Medium
Low
High

High
High
Medium

High
Medium
Medium

Low
High
High
High
High
Medium
Low
High
High
Medium
Low
High
Medium
As for

services

affected

One priority

lower than
roads.

High
Medium

High

Medium

l)ort and tools must be held at

f^roup level, and in 'addition spe-

cial assistance units must all have
adequate transport and tools. A
regional pool is of course neces-

^ary as well.

Special Assistance Units

Public utility and contractors

organizations are much the same
in an expanded form in War as

they are in Peace, with the fol-

lowing exceptions:

(1) Staffs are not so easily dis-

ciplined under bombing.

(2) Full employment exists for

labour and contractors.

(3) The homes and families of

employees are subject to

disturbance.

(4) Traffic routes are disorgan-

ized.

(5) A job in an area not sub-

ject to attack has a very
real and understandable
attraction.

Under these circumstances, it was
therefore found necessary in Lon-
don to have special assistance in

the form of Construction Com-
panies, Royal Engineers.

These units had none of the dis-

advantages mentioned above and,

since they were recruited from
construction workers, were well

suited to the task. If there is one
criticism I have of Sir Pierson

Frank's address it is that this spe-

cial assistance is stated to have
been only a fraction of the total

personnel engaged. From exper-

ience in South East London, spe-

cial assistance would be estimated
from 10 per cent to 20 per cent of

tlie available force, and the work
output as from 20 per cent to SVij

per cent of the total. These units

proved invaluable in filling the
gap between work to be done and
skilled labour available.

The unit which the author had
the honour and privilege to com-
mand was typical of other units

in establishment, but he considers

(like all military commanders)
that it did more work, better and
speedier than its fellow units. It

was of course much smarter, in

military bearing and training, ad-
ministration, and morale. The fol-

lowing statistics are from memorj^,
but are approximately correct:

(a) Man Power (available for

work 7 days per week). See Table
IV.

A unit consisted of approximately
280, of all ranks, but administration,

Figs. 3 and 4. (Left). Debris in Balham tube station under bomb crater. (Right). Repairs to brickwork
of Euston Square — Kings Cross tunnel after bomb damage.
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Fig. 5. Surface damage over Balham tube station (see figure 3.)

( cooking, office, etc.) sickness, an^

one rest day in ten reduced th

available force to the numbei
shown in Table IV. Hours workeo
were dawn till dusk.

(b) Other labour—One company
of Royal Engineers could use the

services of from one to two com-
panies of the Pioneer Corps (ap-

proximately 180 available per

company) for ordinary labour.

While rendering valuable aid. it

should be pointed out that these

men were recruited from all walks
of life, and were not construction

workers.

(c) Transport—6 fiat-bodied 5-

ton trucks and 6 dump trucks plus

occasional vehicles from a central

])ool were used to capacity, but

proved generally sufficient for all

tasks allotted.

fd) Tools—With the exception
of certain tradesmen's tools, al!

were drawn from a group pool.

This was a constant source of

trouble, and could easily lead t'

inefficiency.

(e) Plant—^AU plant was drawn
from a group pool.

(fj Accommodation — Unit-
were housed in empty houses, rea-

sonably close (400 yds.) to a cen-

tral point, but efforts were made to

concentrate no more than 20 mer.

in one house.

Ideal Special Service Unit

In size the unit was ideal for the

type of work to be controlled by
what amounted to 1 man (O C).
In its make up it would be much
better as follows.

(a) Man Power—^One officer, 2

sergeants should be mechanical
engineers or electrical engineers in

projwrtion 2 to 1 to maintain plant

and supervise assistance on electri-

cal work. One officer should be

office trained. 8 sappers should be

electricians. 16 sappers should be

pipe jointers instead of 8.

(b) roofs — Simple tradesmen's

tools, picks, shovels, bars, rubber

boots, barrows, concrete carts, and

general contractors' tools should be

in ample (though not exiravagant)

supph' and unit controlled.

( c I Plant — Certain concrete

mixers, pumps, small cranes, and

accessories should be unit con-

trolled.

In six months the unit under the

author's command carried out

Fig. 6. Approximately 90 thousand
separate wire joints were required to
re-establish telephone services after a
bomb hit near St. Paul's Cathedral.
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TABLE IV

Composition of Typical R. E. Construction Company

Category No. Military Rank Civilian Equivalent

o.c. 1 Major Chief Engineer. General Superintendent.

2 i/c 1 Captain Office Manager.
Officer 1 Lieutenant Design, quantities, technical reports.

Officers 5 Lieutenants Superintendents.

X.C.O.'s 8 Sergeants Foremen
X.G.O.'s 12 Corporals Subforemen
Drivers 12 Drivers i/c Truck drivers

Sappers 32 Sapper tradesmen Carpenters
Sajjpers 24 Sapper tradesmen Bricklayers

tappers 8 Sapper tradesmen Pipe jointers.

Sappers . . Sapper tradesmen Electricians.

Sappers 8 Engine fitters Mechanics.

Sappers 80 Sappers (pioneer) Semi-skilled labour.

knowledge of every nook and
cranny in the district. Maps must
be available, but when an obvious
map route is blocked with debris,

a not too intelligent driver can
easily waste many hours of a

squad's time.

(d) Blackout—"No lights" prac-
tically precludes night work and
dawn till dusk must be the time of

working. In mid summer in Brit-

ain two intensive shifts can there-

fore be worked, but at other times
a 10-hour day continuously is the

work as shown in Table V, which

would amount to approximately

20 per cent of the work done on

vital services in a heavily popu-
lated and heavily bombed area of

approximately 9 square miles.

Summary

With a maintenance gang sup-

lilemented to 50 per cent by pub-

lic utilities plus a construction

labour force subject to military

discipline (or equal) amounting to

20 per cent of the above, vital

engineering services will not break
down under a heavy and contin-

uous bombing attack using weap-
ons such as were used by Germany
,in World War II.

It is the writer's opinion how-
ever, that such an organization

would not be sufficient to cope

with vital engineering servicc>;

under veiy heavy and continuous

bombing attacks, using weapons
such as were used by the Allies

on German cities in 1944-45.

Incidental Construction Problems Met With

(a) Attitude of mind — Under
bombing one must have a sense

of urgency and of proportion, and
a sense of humour. Without these

or any one of these the best man
in the office or field will lose effi-

ciency. Without the inborn sense

of humour of the Cockney all the

repairs to vital services would
have been impossible or at least

valueless. Again, one must always
have in mind that "there will be

another raid tonight", and no
labour may be available tomorrow
for the task we have not complet-
ed today. One must remember that
although repairs must be made in

good fashion there is no time to

work to peacetime standards of

finish.

(b) Communications— Reliance
on telephonic communication in

planning work must be ruled out
and even with courageous and con-

TABLE V

Repair Work Completed by the Author's Construction Unit in a Six-month Period

Approximate Value
Type of Work Description in dollars

Main sewers 6' diam. soil sewer (3 breaks) $ 30,000
6' X 4' egg shaped sewer 5,000

13' dia. soil sewer (2 breaks) 100,000
6' dia. twin storm sewer with tidal flaps damaged 15,000
8' dia. concrete outfall sewer 15,000
Over 50 of miscellaneous nature (average 12" dia.) 25,000

Over 30 15,000
Over 50 2,500

Over 20 5,000
Over 400 50,000
Over 2000 lin. ft. of frontage 30,000

Over 50 reinstated 25,000

Out of action and restored 75,000

Out of action and restored 20,000

assistance to others. 100,000

Branch sewers
Watermains

12" to 36"

Under 12"

Gas Mains
12" to 36" and over
Under 12"

Flood Control
Road craters

Sewage plant
Pumping station

Demolition, General works,

Total $512,500

scientious dispatch riders com-
munication is sometimes difficult.

I c ) Guides— Particularly when
units are drafted from outside a

group it is a great advantage to

have guides with a first hand

practical limit of work. Anyone
who has sincerely worked all out

day after day for 10 hours will

appreciate this.

(e) Marshalling men for work—
Jobs change from night to night.

Fig. 7. Broken water mains and sewers on Bayswater Road, London.
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Fig. 8. Cross section of a typical bomb crater in a street in London.

Fig. 9. Cross section of bracing and timbering for reconstruction
after bomb damage.

and a job half completed one day
may be completely abandoned on

the next. It is necessary therefore

for workers to be marshalled each
morning in a central locality, and
from there transported in various

groups to the site of incidents. In-

formation regarding incidents and
priority from a group headquar-
ters should generally be in the

hands of the executive in charge
of construction by 06.00 hours in

winter, and earlier dependent on
daybreak, so that jobs can be
planned as to men, tools, materials
and transport, for marshalling
time.

(f) Continuous working — It is

necessary' to work seven days per

week, though a man should have
a complete day off every tenth

day. This policy is not dictated so

much by the need for urgency in

repairs as by the danger to morale
if civilians see no action on repairs

which to them are of supreme
importance.

(g) Leave— Even with all the

work requiring attention, it is

essential that workers from out of

town get regular leave. Their

wives and families may be suf-

fering bombing too. Compassion-
ate leave is essential for the man
whose family has been "bombed
out".

(h) Morale— It is essential to

keep up morale in construction

crews. Nothing is better for this

than well planned hard work fol-

lowed by complete freedom. Ex-
citable foremen or supervisors, ill-

planned and muddled work will

very quickly get men down. It is

in this connection that military

assistance is very useful. Enter-

tainment can be planned, and
meals and services are of course

assured.

(i) Dispersal — Offices, accom-
modation for men, material, plant

and tool dumps, and transport

must be dispersed. In one raid on

a large British city all vital bomb

disposal equipment for a complf
and widely spread region was lost.

In cases of heavy raids of short

duration (perhaps on two con.secu-

tive nights) and completely unex-

pected, such as occurred in the

"Baedeker" raids, labour must be

imported. The writer's unit handled
one such case, with the assistance

of a maximum of 1,500 troop?

under his command, as officer-in-

charge of military assistance. In

this case 90 per cent of services

were functioning in two weeks an'l

100 per cent in four weeks.

A sketchy report by the official

responsible to his region in listing

services affected failed to make
any mention of sewers, despite the

fact that all sewage outlets from

the city were completely destroy-

ed. Work which had to be hand-

led here in addition to services

previously mentioned included

mass burials; rescue work; setting

up of public kitchens; water cart-

age; demolitions; and first aid n

pairs to service buildings, and x

"bottleneck" factory.

Conclusion

Bombing is a nuisance, is noisy,

and the author neither likes it nor

approves of it. If, however, prac-

tical planning has been prepared^

all concerned are freed from worrj'

regarding the safety of their loved

ones, and the job in hand is treat-

ed in a completely detached man-
ner, the maintenance of vital en-

gineering services under bombing,

such as was experienced in South

East London, is an engineering

task well within human capabili-

ties and giving all concerned in its

accomplishment a very real sense

of satisfaction.

Appendix A.

Specific Incidents

Incident 1

Here a (possibly) 1.000 kilo

bomb dropped on a main roadway,
penetrated through the chalky sub-

soil to a depth of 30 feet and ex-

ploded. A crater some 100 ft. in

length, 25 ft. deep, to the full

width of the roadway including

sidewalks, was formed. (See Fig. 8)

Damage caused to vital ser\'ices

included destruction of roadway

and sidewalks; street car rails and

underground collectors; two 24-in.

water mains; one 48-in. gas main.

all over length of crater; one 400-

pr. telephone cable; two main pow-

er cables; and one 13-ft. diamete"

brick sewer, including a larc

446 May, 1951 THE ENGINEERING JOURNAL



iii^th of invert. Little serious

liDve-ground damage was caused.

Problems affecting restoration of

('r\-ices were:

ii I The width of the crater (caus-

ed partly by scouring from the

water mains) left no room for

temporary restoration of ser-

vices.

)) The depth of the crater, coup-
led with the necessity of

allowing working space for

restoration of the large sewer,

made the work of supporting
restored services on tempor-
ary shoring difficult.

'<•! Some 1,500 cubic yards of

earth and debris had been
scoured downstream in the

sewer.

To effect restoration the follow-

ing sequence was followed. The
upstream end of sewer (complete-

ly blocked) was cleared, and dur-

ing this operation sewage was
pumped from the nearest upstream
manhole into the crater past the

stoppage. At the same time sheet-

ing with necessary bracing was
placed along each side of the

sewer. Timbers w^ere placed to

give temporary support to tem-
porary water mains, and a tem-
porary footway, for construction

use only, was erected. (See Fig. 9)

Debris from downstream of sew-

er was hauled out by light railway

and backfilled behind the sheet-

ing. Light piling was then driven

to give support to permanent
water and gas mains. This pro-

ceeded simultaneously with back-
fiUing. The sewer repair was
effected by replacing the damaged
portion by 9 ft. concrete pipe, the

reduction in diameter being pos-

sible since the original sewer was
over capacity.

It was not necessary to continue

to pump sewage nor to by-pass it

once the blockage was cleared,

since because of overcapacity a

10-ft. removable dam upstream
enabled at least four hours sewage
to be stored. All services, exclu-

sive of street cars were partially

functioning in two weeks, and com-
plete restoration was effected in

six weeks.

Incidenf 2

The only major engineering re-

pair the author experienced which
was necessitated by the action of

incendiaries was the replacement
in concrete of a two-foot high
dwarf retaining wall, built of 12

X 12 timbers around Surrey Com-
mercial Docks. Some 12 miles of

this had been completely burned
away, and the high spring tide

ebbed and flowed through the dock
area. The work of replacement was
of course of the simplest, but the

incident is mentioned in view of the

fact that there were, and may still

be, some important timber engi-

neering structures in Canada.
In connection with the gas in-

dustry, many hundreds of incen-

diaries penetrated the roofs of

gasholders. Indeed one. of the most
lively nights was spent on the roof

of a gasometer, plugging with clay

the openings burned by incen-

tliaries. One felt extremely naked
in the light of the gas flaring

through the openings, with enemy
bombers booming away overhead.

Incident 3

In the City of Bath the large

cross on top of a high spired

church had become detached, due
to some freak of blast, and dang-
led in the wind supported only by
the lightning conductor cable. The
situation was one which threaten-

ed a vital roadway. The highest

fire ladder in the city was some
20 ft. short of the dangling cross,

but a subaltern cast a very nice

line across it with his fly rod from

the top of the ladder, and the rest

of course was routine.

Appendix B.

Statistics Resarding London "Blitz".

Occasions

Water services:

Reservoirs, filters, etc., hit 192

Mains damaged:
Over 12 in 942

Other 6,760

Gas services:

Mains damaged:
Over 12 in 831

Other 11,171

Tele Communications:

Main cables severed 1,695

Minor cables severed .... 7,334

Electricity:

Power stations damaged . . 56

Transformer stations, etc.,

damaged 544
Main cables damaged .... 1,393

Distribution cables

damaged 8,590

Drainage:

Main sewers damaged .... 425
Branch sewers damaged . . 8,000

Highways:

Damaged 9,862

Byidges:

Damaged 140

Londoners Under Bombing

In an effort to gauge how severe

London bombing raids were, I asked a

man on my first evening in London to

give me an idea as to the severity of

the raid then in progress. Bombs were
dropping at almost minute intervals, and
every fifteen minutes a loud crash, near

at hand, and the tinkle of broken glass,

indicated a near miss. The hand of the

steward shook badly in handing me my
drink, and I took this to mean the raid

was severe. My friend indicated the raid

was only slightly more severe than aver-

age, and that to his certain knoioledge

the barman's hand had shaken for the

last twenty-five years.

No one during a raid really bothered

much unless machine gun fire was heard

indicating that flares were overhead and
that we were the specific target area.

Indeed, an elderly lady living in a target

area described bombing to me as "such

a nuisance, so noisy and impossible to

cope with the dust in the house"; this

a day or two after her ceilings had

fcdlen. My driver (a Cockney) pickiyig

me up on return from leave told me
that it had been very dull during the

past week. "A land mine in Tunnel

Avenue, another on Shooters 'ill Road,
two or three dozen H.E. in odd spots,

but not a single bleedin' worthwhile
sewer or water .main 'it".

Shops immediately opposite a fresh

incident whose whole front had been
blown in would simply change the sign

"Open as usual" to one reading "More
open than usual" . A lady running a tiny

cigarette and candy shop in a slum area

was deeply hidignant that I had come to

buy a packet of cigarettes and not to re-

move the daddy of all bombs the fins

of which were sticking out of the ground
ten feet from her back door. She insisted

that it was the Government's duty to

have me (a soldier) remove the bomb
immediately and not talk silly nonsense
about evacuating her. "Wot do the

pcrishers think I'm paying taxes for?"

I mention these experiences to try to

show the effect bombing had on the

Londoners, and to try to put over to you
that all the planning, all the preparations

and: all the organization put into force

for maintaining vital services, ivill be of

little avail without a philosophical out-

look and a sense of humour.

The Author.V
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Atmospheric Pollution

in

Canada

The report and proposed model ordinance of a joint committee established in April, 1949

Report of the Committee

During the past decade the citi-

zens of Canada, in common with

those of other countries, have be-

come increasingly aware of the

damage, both human and material,

caused by smoke and other forms

of atmospheric pollution. Many
papers have been read and con-

ferences held on this matter but,

in this Dominion, piecemeal and
sporadic attempts only have been

made to deal with the problem.

Such attempts as were made took

the form of smoke abatement by-

laws which were adopted by sev-

eral municipalities. Admittedly,

these were better than nothing and
resulted in some degree of amel-

ioration, but they fell far short

of being cures for the disease be-

cause pollution recognizes no muni-

cipal boundaries, because smoke is

only one form of pollution and be-

cause there was little uniformity in

the treatment prescribed by the

various cities concerned. Some by-

laws, moreover, were honoured

more in the breach than in the ob-

servance and tended to become
entanglorl with local polities.

Formation of the Committee

Recognizing the need for con-

certed action in this matter, sev-

eral national organizations decided

that the time had come to attack

the general problem of atmo.spheric

pollution on a Dominion-wide
basis. Accordingly, a preliminary

meeting of representatives was held

in Toronto on April 20, 1949, at

which were discussed the desir-

ability and possibility of forming a

448

committee to prepare a model by-

law or ordinance that could be

adopted and used, with suitable

local modifications, in any part of

Canada. The following representa-

tives were appointed to form that

committee:

Prof. E. A. Allcut

Mr. C. E. Baltzer

Mr. Robt. Broad
Mr. G. P. Cooper
Mr. E. Davis
Mr. John G. Hall
Dr. Morris Katz
Mr. W. J. Longeway
Dr. D. Y. Solandt
Mr. F. D. M. Williams

The following organizations

through their appointed represen-

tatives participated in the delibera-

tions of the Committee:

The Engineering Institute of

Canada
Department of Mines and Technical

Surveys
Stoker Institute of Canada
Canadian Manufacturers' Associa-

tion
Canadian Steel Boiler Institute

Defence Research Board
Institute of Power Engineers
School of Hygiene, University of

Toronto
American Society of Mechanical
Engineers

Recommendations

At the first meeting, held on

October 12, 1949, Professor E. A.

Allcut was elected Chairman and
Mr. W. J. Longeway, Secretary of

the Committee. Mr. John G. Hall

was appointed to represent the

Committee on the corresponding

body sponsored by the American
Society of Mechanical Engineers.

so that liaison might be maintain-

ed between the two groups. Sub-

sequentlj^ eight meetings were held

to consider the form and details of

the proposed ordinance concerning

atmospheric pollution and the re-

sult of the Committee's delibera-

tions is appended hereto. It is re-

cognized that various factors have

flifferent degrees of importance in

different localities and, therefore,!

some modifications of, or additions

to, this model ordinance may be

desirable. It is strongly recom-

mended that the problem should

be dealt with on a regional basis

by means of appropriate control

areas to be set up by the variou^

provincial governments, because

only those governments have the

power to take such action. Cases

where the control area must neces-

sarily cross provincial boundaries

(and such cases will be few in

number) could be dealt with by

joint boards set up by the two

governments concerned. This pro-i

cedure has been adopted in deal-

ing with other problems and can

be made to work satisfactorily,

given good will on both sides. A
skeleton tj'pe of organization ha?

been suggested for operating thej

ordinance after the appropriate!

control boards have been set up.
j

While the general pattern char-l

acteristic of existing ordinances

has been adhered to, an attempt

has been made to rectify weak-

nesses in organization or procedure

that have been discovered in prac-

tice. For instance, few reliable

standards or standard methods arel

available for making measureme:

of atmospheric pollution in :

field and the figures and pro-
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edures here recommended are, in

he opinion of the Committee, the

)est available at this time. The
I'eaknesses of the Ringelmann
^hart as a means of measuring
moke density were recognized but,

far, no reasonable alternative

•xists and the use of this method
s, therefore, recommended. De-
initions of such things as odours

tnd nuisances are necessarily ten-

ative and nebulous, and those re-

ommended herein were based on

he advice of the best available

luthorities.

It is realized that the height of

1 stack, together with peculiarities

)f local topography and meteorolo-

gical conditions, will affect the

listribution of pollutants and, in

~ome cases, may vary considerably

he concentrations at ground level.

These comments apply specifically

;o the tables contained in Section

[II, Clauses C (1) and C (3), and

:hese factors may justify local

nodifications in the maximum
i^uantities of pollutant which may
36 emitted.

The permit system that is fre-

ijuently a feature of existing by-

laws, has been deliberately omit-

ted, though it could be included if

desired, as one of the local modifi-

cations mentioned above. Never-
theless, the general feeling of the

Committee is that it is ineffective

and should not be included.

The penalties suggested are con-

sidered to be both reasonable and
representative, but could be modi-
fied up or down if desired.

It is recognized that no man can

be "legislated into heaven" and
that the usefulness of an ordin-

ance such as is suggested here will

depend almost entirely on public

support. Education and persuasion

rather than coercion should be

stressed in administei-ing ordin-

ances of this kind and, therefore,

the publication and dissemination

of information (Section VII C)
form an important part of their

administration. The objective
throughout is to uphold the com-
mon right of all citizens to have
the air that they must breathe
come to them in a reasonably un-
contaminated state. However, in

establishing a permissible value
for atmospheric pollution in any
community, that which is possible

must be distinguished from that
which is ideal, and the responsible

authorities must not forget that
our civilization depends for its

very existence on industrial ac-

tivity.

Some thought was given to the

best method of initiating a move-
ment of this kind and it is sug-

gested that, after the necessary

legal steps have been taken, the

responsibility for drafting and

operating the ordinance should be

vested in the most appropriate de-

partments of the governments con-

cerned. Those departments would

then proceed to designate suitable

control areas and would set up the

necessary organizations to admin-

ister the ordinance within those

areas.

The assistance of Professors J.

Finkelman and J. Willis of the

Faculty of Law (University of

Toronto) in advising the Commit-
tee on various legal points in this

report is gratefully acknowledged.

All of which is respectfully sub-

mitted.

E. A. Allcut, m.e.i.c,

Chairman

Recommendations of the Committee

I. Title

It is recommended that this ord-

inance be designated "An Ordin-

ance Concerning the Control of

Atmospheric Pollution" (herein-

after referred to as the Ordinance)

.

II. Definitions

It is recommended that the fol-

lowing definitions be adopted for

the various terms used in this ord-

inance:

Smoke means the exhalations,

whether visible or not, resulting

from oxidation or other chemi-

cal action, and containing either

liquid or solid particles less

than 1 10 micron in mean flia-

meter;

Soot means the aggregated par-

ticles of carbon, produced by
incomplete combustion, frequent-

ly intercharged with adherent

taiTv or sulphurous liquids;

Fumes means gaseous mixtures

containing solid particles be-

tween approximately 1/10 and
one micron in mean diameter.

These may result from distilla-

tion, complete and incomplete

oxidation, or other chemical re-

action;

i\Iist means that atmospheric con-

dition in which water-droplets

of a size larger than 50.0

microns in diameter are sus-

pended in the air. These droplets

may be formed by condensation

from the gaseous state or dis-

persion from larger liquid
masses by splashing, foaming,

or spraying.

Fog means an atmospheric
phenomenon similar to that de-

fined above as mist, but with a

droplet diameter below 50.0

microns. Fog droplets common-

ly have a solid nucleus about

which the fluid has collected and

when this particulate centre is

large, the fog droplet size may
exceed that found in many
mists.

Sm,o(i means an atmospheric state

resulting from a mixture of

smoke, fumes, gases, and fog,

originating either from human or

natural action;

Dust means gas-borne and air-

borne particles larger than one

micron in mean diameter;

Fly-ash means all solid particles

not less than one micron (and

usually not less than ten

microns) in mean diameter, that

are entrained in, and carried

by, the gaseous, products of com-
bustion. These may include both

combustible and incombustible

materials, such as fine ash par-

ticles, coke (partly burned fuel),

cinders, dust, grit, and soot;

Dust-separating equipment means
an apparatus or device for separ-

ating solid matter from the gas

medium in which it is carried;

Nuisance means a condition deem-
ed to interfere with common
rights, or to be materially disad-

vantageous or to cause physical

or mental damage in the opinion

of a reasonable person of good-
will supported by fellow citizens

of like mind;

Unpleasant odour means any
annoying, objectionable, or un-
desirable stimulation of the

sense of smell in a reasonable
person with normal olfactory

responses, when exposed to one
or more atmospheric pollutants;

Person includes a partnership, as-

sociation, syndicate, trust, cor-
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poration, department, bureau,

agency, or any otlier entity re-

cognized by law as the subject

of rights and duties;

Regulations means any resolution

passed by the authority having
jurisdiction;

Board means any committee set

up by the authority having

jurisdiction to administer the

jirovisions of the ordinance;

Rincicbnann Smoke Chart means
the Ringelmann Smoke Chart

as published by the United

States Bureau of Mines in the

current edition of their infor-

mation circular No. 6888 when
the same is used in accordance

with the instructions published

by the said Bureau;

Stack, chimney, or exhaust pipe

includes a flue, conduit, or other

opening arranged for emitting

gases into the open air;

Fuel-burning equipment means a

furnace, incinerator, engine,

refuse-burning equipment, boil-

er, chimney, flue, stack, or any
other apparatus, device, mech-
anism, or structure, used in or

in connection with the process

of burning fuel or other com-
bustible material;

Internal combustion engine means
an engine or turbine in which
combustion of a gaseous, liquid,

or pulverized solid fuel takes

place within one or more cylin-

ders or combustion chambers;

Vehicle includes a roller, derrick,

crane, pile driver, trencher, port-

able hoisting engine, tar kettle

or other apparatus which is not

ordinarily permanently installed

in one location but is used at

various places.

III. Discharge of Smoke, Fumes, etc.

It is recommended that:

(A) The discharge or emission

to the atmosphere, within the

limits of the designated area, of

smoke, dust, fly-ash, soot, fumes, or

other solid or gaseous product, the

.shade or appearance of which is

eciual to or greater than No. 3 on

the Ringelmann Smoke Chart, for

a period of or periods aggregating

six C6) minutes or more in any one

hour, be prohibited.

The discharge or emission to the

atmosphere, within the limits of the

designated area, of smoke, dust,

fly-ash, soot, fumes, or other solid
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or gaseous product, the shade or

a])pearance of which is equal to or

greater than No. 2 on the Ringel-

mann Smoke Chart, for a period of

or periods aggregating ten (10)

minutes or more in any one hour, be

prohibited.

(B) No person should, in thf-

designated area, cause, suffer, or

allow to be discharged or emitted

from any fuel-burning equipment,
internal combustion engine, vehicle,

outside open fire, or premises, any
smoke, dust, fly-ash, soot or fumes
or other solid or gaseous product

of combustion in violation of para-

graphs (A) or (C) of this section

or to an extent which, in the con-

sidered opinion of the authority

having jurisdiction, is detrimental

to the property or health of any
other person or is a nuisance to

any person not being therein or

thereupon engaged.

(C) The emission of pollutants

to the atmosphere from any fuel-

burning or other equipment should

not exceed the amounts stated

hereunder in sub-sections 1, 2, 3,

4, respectively.

1. Combustion Processes Used
for Steam Production.

Maximum emission of

Steam generated solid matter
(Pounds per hour) (Pounds per hour)

10,000 22
20,000 45
30,000 67
40,000 90
50,000 112

60,000 134

80,000 180

100,000 224
150,000 284
200,000 334
300,000 419
400,000 489
500,000 552
600,000 609
800,000 709

1,000,000 798
1,500,000 1200
2,000.000 1600
3,000,000 2400

4,000,000 3200

Note: For weights of steam generated
between those tabulated, the correspond-

ing vahies of sohds emission maj^ be
found by Hnear interpolation.

In the above Table, steam gen-

erated is considered to be the

average hourly output of all units

connected to a chimney, for that

continuous four-hour period during

which the average output is the

greatest, expressed as the equiv-

alent of steam containing 1,000

British thermal units per pound.

The emission of quantities of

.-iolid matter as shown in the above

Table may be exceeded for a per-

iod of, or periods aggregating, not

more than two hours in any co:

tinuous twenty-four hours, durii

which time the gas swept passag'

of the boiler are being cleaned.

The quantity of solids beir^

emitted from a chimney should I

d.etermined at any suitable sam
ling point in accordance with ti

procedures of a recognized estab-

lished chimney dust te.st method.

2. Combustion Processes for

Purposes other than Steam Pro-

duction.

(a) Combustion processes not

used for steam generation, in which

the solid pollutants are emitted

through stacks or flues so that

measurements of quantities can be

made by standard methods. The
weight of dust, ashes, charred

paper, soot, grime, or other par-

ticulate matter discharged into the

atmosphere should not exceed, at

the point of discharge, 0.40 grains

per cubic foot (at 68° F. and 30"

of mercury).

(b) Combustion processes not

used for steam generation, in ichick

the quantities of solid pollutants\

cannot be measured conveniently,

\

as in the case of emission throu-gh

windoics, monitors, vents, and
other similar openings- In cases

such as these, the emission into

the atmosphere of dust, soot, cin-

ders, fly-ash. or other solid pol-

lutants in quantities sufficient to

cause a nuisance should be pro-

hibited.

3. Processes which Emit Gases

and/or Fumes of a Toxic Nature.

(a) Combustion processes in-

volving carbonaceous fuels. The

emission of sulphur dioxide from

a stack or chimney should not ex-

ceed 0.20 per cent by volume of

the gases present, calculated to

68° F. and 30" of mercuiy and

with CO. content of 12 per cent.

It is further recommencled that

tlie height of the stack be such

that the maximum concentration

of sulphur dioxide at ground level

for one hour does not exceed 0.5

parts per million by volume.

(b) Other chemical and metal-

lurgical processes.

Th.c concentration of gases
and or fumes in the atmosphere

.•rurrounding the plant should not

be so great as to constitute a

nv.isance, be detrimental to health.

or injurious to vegetation. Experi-

ence has shown that the following

stack concentrations should not

be exceeded:
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ilphur dioxide

ydrochloric acid
idiofluoric acid

lilorine

luorine and fluorine-

lontaining contipounds

line acid and oxides of

riM I'ogen

Mliogen sulphide and
iiKTcaptans

-;l(l

—4.0 grains per cubic foot, calculated as sulphur
trioxide.

—0.2 grains per cubic foot.
—0.2 grains per cubic foot, calculated as the sul-

phur trioxide equivalent of hydrofluosilicic acid.—0.2 per cent by volume.
—should be removed by gas washing and scrub-

bing equipment (wherever feasible) before
emission into the atmosphere.

—sufficient gas washing and scrubbing equipment
should be used to avoid the emission of

coloured fume.
—should be not sufficient in quantity to constitute

a nuisance, in accordance with the nuisance
clause as stated above.

Max. permissible
Stack discharge*

0.10 grains per cu. ft.

0.05 grains per cu. ft.

0.01 grains per cu. ft.

Max. total quantity
discharged from a

single plant

200 lbs. per week
400 lbs. per week
1000 lbs. per week

Approximate process
weight per week in

tons

mall works up to 15

ledium works. . . . 16-100

amc works 101-850

UK' and arsenic —the emission should not exceed 0.035 grains per
cubic foot.

Xote: All above references to volume in this clause are based on 68° F. and
30 inches of mercury.

* "The maximum permissible stack discharge of lead fumes for small, medium,
nd large works, respectively, is based on the collection efficiency of dust recovery
quipment which would normally be used in works of these respective sizes."

4. Processes which Emit Solid

^olhttants of a Non-Toxic Nature.

For processes in which the quan-
tities of dust or other solid pollu-

ants emitted cannot be measured
eadily, as in the case of emission

hrough windows, monitors, vents,

md other similar openings or from
)iles of material, the emission into

he atmosphere of such pollutants

n quantities sufficient to cause a

luisance should be prohibited.

IV. Smoke Indicators

't is recommended that:

(A) Each stack or chimney of

jvery plant that burns or is intend-

ed or designed to burn any fuel and
las more than 500 square feet of

toiler heating surface (50 H.P.) be

'quipped with an approved smoke
ndicator or recorder.

For the purpose of this section,

'smoke indicator" is considered to

nclude, in the case of a boiler room
laving a fireman in constant at-

endance, a mirror or other device
hat enables the fireman to see the

conditions at the top of the stack
)r chimney from within the boiler

'oom at all times. In the case of a
)oiler room not having a fireman
n constant attendance, it is con-
sidered to mean a smoke indicator

)f a type which will sound an
ilarm or flash a signal to attract

;he attention of the fireman.

This section should not apply to

I stack or chimney that is readily

.'isible to the fireman from inside

;he boiler room without the aid or

ise of a smoke indicator if a fire-

man is in constant attendance in

such boiler room.

V. Increasing Heisht of Existing Stacks

and Chimneys

7^ is recommended that:

(A) Where any prior existing

chimney or stack is so located that

the emissions or discharges there-

from are a nuisance to the occu-

jiants of any building or structure

subsequently erected, or where any
building or structure subsequently

erected adversely affects the draft

of any such chimney or stack, such

nuisance be abated, or the adverse

effect upon such draft be corrected

as the case may be, either by in-

creasing the height of the chimney
or stack, or by making such other

provision as may be deemed effec-

tive by the designated authority.

VI. Control Area or Region

It is recommended that:

(A) As atmospheric pollution is

a regional rather than a municipal

or local government problem, ap-

propriate control areas should be

set up, preferably around the larger

cities or industrial areas, to which
this ordinance will then apply.

VII. Administering Body

It is recommended that:

(A) The duty of designating

pollution control areas be vested in

the provincial government or gov-

ernments concerned, who may each

appoint a person or persons to do

the necessary planning in this re-

gard.

(B) Each pollution control area

be administered by a board or

commission appointed by the pro-

vincial government or governments
concerned.

It is strongly recommended that

each board be composed of resi-

dents of the area affected.

(C) A competent technical dir-

ector, experienced in the field of

atmospheric pollution, be appoint-

ed by each board for the purpose
of administering the provisions of

the ordinance for the area under
its jurisdiction.

He should have the assistance of

an adequate and competent staff.

His duties should be:

1. To investigate complaints, make
observations of the extent of at-

mospheric pollution, and take
the necessary and proper action

under the ordinance to abate

nuisances therefrom.

2. To issue permits, certificates

and/or notices (if provision is

made for these in the ordinance)

and to keep records thereof.

3. To act in a liaison capacity with
the local constituted authorities

for the purpose of assuring, as

far as possible, that new build-

ings and/or alterations to old

buildings are designed and erect-

ed in such a way as to make it

possible to carry out the pro-

visions of the ordinance.

4. To publish and disseminate in-

formation on methods of reduc-

ing atmospheric pollution.

5. Provision should also be made
to invest the director with dis-

cretionary powers which may
permit deviation or exemption
from the requirements of the

ordinance to cover emergencies

or special cases.

VIII. Powers

It is recommended that:

(A) The director and every per-

son appointed to assist him in

carrying out his duties under the

ordinance should, at all reasonable

hours, be empowered to enter upon
any property in order to ascertain

whether or not the provisions of

the ordinance are being complied
with.

(B) The director should be given

power to require the owner, occu-

pant, manager, or agent of any
propei'ty to make such tests of, or

alterations in, equipment thereon,

or the manner of operating the

same, as may be necessary to pre-

vent or lessen the emission or

discharge to the atmosphere of

l)ollutants in violation of the ord-

inance.
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(C) Xo person should be allow-

ed in any manner to obstruct,

hinder, delay, resist, prevent, or in

any way interfere or attempt to

interfere with the director or any
person appointed to assist him in

the carrying out of his duties

under the ordinance or refuse them

or any of them entry upon any

property or premises at any reas-

onable time in the course of duty.

IX. Control Board

It is recommended that:

(A) A board, named the Atmo-
spheric Pollution Control Board,

consisting of from three to five

members (hereinafter referred to

as the Board) be appointed by the

Provincial Government or govern-

ments having jurisdiction over the

control area concerned, for tlie

purpose of administering the ord-

inance. An advisory committee

consisting of technically trained

personnel should also be establish-

ed to advise the Board on tech-

nical matters.

(B) The members of the Board

should hold office for the term of

four years and until their respec-

tive successors are appointed; and

should be eligible for re-appoint-

ment. Their respective periods of

appointment should be staggered

so that continuity of policy may
be maintained.

(C) Upon the death or resigna-

tion of any member of the Board,

his successor should be appointed

by the Provincial Government

concerned for the balance of his

term of office.

(D) A quorum should consist

of a majority of the members of

the Board.
lE) The Board should, at the

first meeting in each year, aj)-

point one of its members to hv

chairman.

(F) The Board may meet and

adjourn from time to time at

pleasure, or may be summoned at

any time by its chairman or at the

request in writing of a majority

of the members of the Board.

(G) The Board should be em-

powered to hear and determine

appeals from decisions and orders

of the director, and to confirm,

vary or reverse any such decision

or order.

(H) The Board should take

adequate measures to keep itself

informed regarding developments

in the control of atmospheric pol-

lution and, if it be considered ad-

visable, the Board should have

power to recommend to the Pro-
\-incial Government or govern-

ments concerned, amendments in

tlie Ordinance.

(I) Suitable provision should be

made for receiving and hearing ap-
peals arising from any order or

decision by the director including:

1. Method of notifying the Board
regarding intention to appeal

and the address to which notices

should be sent by the Board.

2. The maximum time interval be-

tween the date when the deci-

sion is made and the date when
the appeal is received by the

Board. It is suggested that fif-

teen days is an appropriate

period.

3. The maximum time interval

between the receipt of the ap-
peal and the day when the ap-

peal is heard. It is suggested

that fifteen days is an appro-

priate period.

4. The maximum time interval be-

tween the hearing of the appeal

and the communication of the

decision of the Board to the ap-
' pellant. It is suggested that

thirty days is an appropriate

period.

X. Persons Liable

It is recommended that:

(A) All persons owning, operat-

ing, or in charge or control of any
equipment, process, or property

who violate or cause, suffer, or al-

low any violation of the Ordinance

be jointly and/or severally liable

(as may be determined by the

courts) to the penalties imposed
by the Ordinance.

XI. Penalties

It is recommended that:

(A) Every person who, after due

warning, contravenes any of the

provisions of the Ordinance, any

decision or order of the Director

pursuant to the Ordinance, or any

decision of the Board should, upon
conviction thereof, forfeit and pay,

at the discretion of the convicting

magistrate, appropriate penalties

which may increase in severity for

successive infractions of the same
provision of the Ordinance. It is

suggested that these might be a

penaltv not exceeding (exclusive of

co.sts)' fifty dollars ($50) for the

first offence, one hundred dollars

(.$100) for the second offence, and

two hundred dollars (§200) for the

third offence.

(B) For offences subsequent to

the third it is suggested that an in-

junction be sought by the Board

to terminate the operation of the

equipment, process, or property

until the cause or causes of the

pollution complained of have been

ascertained and eliminated.

XII. EFfective Date

(A) The provisions of the Ord-

inance should become effective at

a date to be determined by the

Board having jurisdiction over the

control area concerned. v'

Anti-icing of Jet Compressor Blades

An electrically-heated blade has

been developed at A. V. Roe Can-

ada Limited for dealing with the

problem of ice formation on the

compressor blades of aircraft gas

turbines.

Under certain atmospheric con-

ditions an ice deposit tends to

form on the initial stages of com-

pressor blades. This ice deposit

seriously obstructs the flow of air

into the engine and reduces the

aerodynamic efficiency of the
l)ladcs. Moreover, should some of

the ice break loose and be carried

downstream into the moving blad-

ing it may result in serious dam-
age to the engine. The Avro Can-

ada blade is designed to overcome

these difficulties by providing in-

ternal heating of the blade surface

to prevent ice fonnation.

The heating element of the

blade is built up on a mica form

wliich is first wound with an elec-

trical resistance ribbon and then

insulated with helical windings of

glass thread. The whole assembly

is impregnated with ceramic ma-
terial to form a core around which

the blade form is cast.

Further details of the system

are available from Avro Canada
or from Canadian Patents and De-

velopment Limited of Ottawa to

whom the patent rights have been

assigned. \
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Law and the Engineer
by

Gordon R. Munnoch, K.G.
Toronto, Out.

An address presented to the Toronto Branch of The

Engineering Institute of Canada, on October 17, 1950

My earliest experience with En-

neering relates to a group of

rile young men who enjoyed

nging in somewhat raucous tones:

"We lare, we are, we are the

Engineers

We can, we can demolish forty

beers."

ut Engineers are really modest

'Hows, and I shall proceed to

rove that point. In recent years,

have observed the erection of

any great buildings in Toronto
quiring the utmost of service

•om Engineers, Architects and
ontractors. When the hoardings

ave been put around the site, a

jacious sign board usually ap-

ears on which you can read in

irge letters the names of the Con-
•actor and the Architect, both
rominently displayed. If any ref-

rence whatever is made to the

Ingineers concerned, it is done in

mall letters, but often it does not
ppear at all.

Engineering is an exact science;

;aw is sometimes exact but is

ften a speculative science, either

ecause of its relation to a concept
f the material facts, or because
f differences of opinion in both
he judicial and advisory fields,

n speaking to you on the subject
Law and the Engineer", I hope
our professional exactitude of

lind will not lead you to resent
ome qualified statements as I

eck to make contact between the
wo professions.

Any one who offers professional

ervices to the public, or services

rhich are known to require par-

icular knowledge, skill and ex-

lerience, represents by implica-
ion that he has such knowledge,
kill and experience as will enable
lim to i:)erform the services re-

[uired. This principle is of broad

application, and applies even to a

skilled labourer or artisan.

It follows that any one prac-

tising an art or profession must
be qualified for the task he under-

takes. He is also bound to act with

reasonable care and diligence in

Editor's Note

:

In the April and May issues of

1950, the Journal published, in

two instalments, a paper by Dr.

C. R. Young, entitled "The
Legal Position of the Engineer",

which dealt with the duties,

rights, and privileges of engi-

neers under the law.

Mr. Munnoch's paper supple-

ments this earlier paper. Com-
menting on the responsibilities

of engineers, he offers some val-

uable advice for the expert en-

gineering witness on court pro-

cedure. The diiference between
engineer's certificates and arbi-

trations is explained. Procedure

for arbitration under the On-
tario Arbitration Act is discussed

and the jurisdiction, powers,

and limitations of an arbitrator

are defined.

rendering services to those who
employ him. If he does not possess

a reasonable degree of skill, or if

he does not display reasonable

care and diligence in rendering

services, he may be held liable for

the omission.

The question whether a person

has exercised reasonable and
proper care, skill and judgment is

one of fact. The test is whether

or not any other persons exercis-

ing the same profession or calling,

and being men of experience and
skill therein, would or would not

have come to the same conclusion

or followed the same practices.

When a person undertakes a task

tliat obviously requires special

skill, and in particular profession-

al skill, there is an implied war-
ranty on his part that he has the

skill required for the task he
undertakes.

However, if you are practising

your profession as an engineer, it

is not enough to make you liable

that some engineer of far greater

experience or ability might have
used a greater degree of skill, nor

is it enough that you might pos-

sibly have used some greater de-

gree of care. The question is

whether there was a want of com-
petent care and skill to such an
extent as to lead to an unfortun-
ate result.

The law does not require you
to rise to the level of genius. Sup-
posing, however, that you are in-

structed to use new methods, either

of construction or in any other

department of engineering skill,

the failure of such methods, if ap-

plied under your care, will not

necessarily establish that you did

not have the ordinary degree of

skill and knowledge required. You
are not bound to do more than
keep abreast of the times, and to

be knowledgeable in the established

and accepted practice of the sci-

ence which you practise.

If your professional duties are

such that you, must employ assist-

ants, you must use every care to

select proper and qualified em-
ployees. 'It is you that is retain-

ed, and if you entrust the work or

part of the work to ah employee
you are taken to represent that

the qualifications of that employee
ai'e sufficient. By using an em-
ployee to assist you in matters re-

quiring professional skill and ex-

perience, you must remember that

he who retains you for the task
did not select the employee. That
is your responsibility.

HE ENGINEERING JOURNAL May, 1951 453



The Ensineer in The Court Room

An engineer finds his way into

the court room either as an expert

witness, or because of his partici-

pation in some task that has gone

wrong, whether or not he is in any
way responsible for the failure. It

may be because of his professional

knowledge of particular facts that

are material to a claim against

some one else.

It is a tribute to your profes-

j;ion that engineers rarely find

their way into the court room.

This is mostly because you prac-

tise an exact science, and partly

because many contracts which in-

volve the services of an engineer

stipulate for arbitration, certifica-

tion or other voluntary procedures

of reference.

It is always a challenge to a

lawyer when a professional witness

is called against his client. He
usually anticipates that this will

happen because of the nature of the

case, and because he has himself

sought the advice of an expert in

the same field. He then proceeds

witli the help of his own expert to

test the skill of the expert called

against him. It is often a duel of

wits, in which the lawyer adds his

own ingenuity to that of the expert

he has hired to help him.

For the purposes of an action, it

was once my duty to sweat up a

lot of si^eciai knowledge concerning

an electrolytic process of refining

ores in which nickel and copper are

both present. The Mining Engineer

whom I cross-examined was a man
:f experience and learning. But he

was timid, and showed far too

much respect for the smattering

(if knowledge that I had pickecl

up.

You, too, may someday be call-

ed as a professional witness, and

may find that you are being

badgered by some lawyer whose

objective is to win his case (and

not necessarily to add to the sum

of human knowledge on the sub-

ject of engineering). If so, always

remember that you are really his

master. If you are prepared to

give evidence, you have real

knowledge and skill, while he has

only acquired some little knowl-

edge for this particular show. You
neeri only watch your step and re-

tain your self-assurance, and you

will soon have that lawyer bend-

ing over to whisper in the ear of

the expert he has hired to hold

his hand.

454

The atmosphere of a court room
is usually artificial. The micro-

scopic attention given to detail

often distorts the picture. Remem-
ber, however, that behind it all is

the judicial search for truth.

Counsel for the plaintiff colours

the picture to suit his client, and
counsel for the defendant does

likewise. Sometimes both do it

unreasonably. But even this over-

emphasis usually assists the truth

to emerge.

When you are giving profes-

sional evidence, never develop the

feeling that you are on trial. Coun-
sel may probe your mind, your
skill and your experience, and
sometimes may not take time for

the anaesthesia of courtesy. If

he grows nasty, keep murder out

of your heart and your knowledge
in your head and you will always
be topi dog.

These remarks are also abund-

antly true if you are present as ;i

witness in a case in which you arc

personally concerned as plaintiff

or defendant. If you are called as

an expert witness, counsel on both

sides will make a study of you.

You must also make a study of

them. You have this advantage
over the medical doctors; usually

cases which involve a study of

engineering skill are in the hands
of counsel of experience, who are

willing and anxious to show every

courtesy to a member of another

learned profession.

When it comes to cross-examin-

ation, a great judge once remind-

ed counsel that cross-examination

does not mean 'to examine cross-

ly'. Counsel has the right to probe

your experience, knowledge and

ability, and your general qualifi-

cations. You should not take um-
brage at this. The Court is en-

titled to know. No matter how
high your professional standing

may be, never hesitate to say 'T

don't know" if that should be the

case. You should be responsive to

the question, though it is wise not

to volunteer information until

asked. Trust the Counsel on your

side of the case and let him take

the responsibility of developing

matters further when he exercises

liis right to re-examine.

If you are called as a purely

professional witness, stick to your

professional knowledge. Above all,

do not become a mere advocate

for the side that has retained you.

If you do so, you will lose prestige

with the judge, and he will dis-

count your professional evi
'

I do not think that enu.

would be so prone to fall into ti

error, which is a common o

among medical doctors. Insofar

you can, avoid the use of hig!

technical language. You are in i

witness box to assist the judge. 1

is not an engineer, but he will .

his best to understand your evi-

dence. A parade of learning doct

not impress a judge. He is far to;

accustomed to the bombast of hi-

own profession to fall into thai

error.

Perhaps it is elementarj' for mf

to say that as a witness j'ou sho'.

show every respect to the Coui,

Do not think it is mere claptrail

when a Justice of the Supre;

Court is addressed as "My Lor

In our British tradition, the K:

is constructively present in all : _

Courts of Justice. The form o
|

address "My Lord" reallj' mea'^

and extends to ''jNIy Lord •

King". I mention this because c

,

the modern trend away from title;

and fonnal courtesies.

Sometimes, as the wheels of jus-

tice grind, your scientific ear may
detect some clashing of gears. Yoi

may think that the whole machin.

needs overhauling and a bath o

oil. Yet our system of justice, witl

all its admitted failures, is per

haps the best yet devised by man
The great Edmund Burke once pu

it this way:

"The science of jurisprudenC'

is the pride of the human intel

lect—a science which, with al

its defects, redundancies, au.

errors, is the collective reasoi

of all ages, combining the prin

ciples of eternal justice with th(

infinite variety of human con

cerns."

Engineer's CertiFicates and Arbitrations

In substantial contracts relatin,!

to construction, it is quite usual t'

find a provision which confers im

portant powers on the engineer o

architect. Roughly speaking. thes<

powers are divided into two separ

ate classes, the one relating to th'

certification of facts, the othe

relating to the determination o

matters in question or even in dis

imtc. The certificate or decisioi

given is usually intended to bin'

the parties concerned conclusively

and so the responsibility is a ser

ious one.

At common law. an agreemen

that deprived one or more partie

of recourse to His Majesty'
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Courts of Justice was considered

to be contrary to public policy.

Before the passing of legislation to

which I shall later refer, the de-

vice used was to agree that no

action be brought until the speci-

fied event had happened, namely,

the giving of a certificate or the

making of an award. Thus the

jurisdiction of the Courts was not

ousted, but the certificate or award
was made a condition precedent

to any recourse to the Courts.

It is important to distinguish

between arbitrations on the one
hand and appraisals, valuations

and certificates on the other.

Prima facie, persons who are ap-
pointed because of their skill,

knowledge and experience of the

particular subject to decide any
questions, whether of fact or value
or anything else, by the use of

their own skill and knowledge,
and without taking any evidence
or hearing the parties concerned,
are not arbitrators. Such a person
is not acting judicially. He is

using his own skill, and is not per-
forming the functions of a judge.

A study of the decided cases
shows that it is sometimes very
difficult to determine when the
engineer may be acting as an arbi-

trator and when he is not. Some-
times indeed contracts are drawn
in which the engineer might be an
arbitrator in respect of some of the
matters submitted to him, and not
in respect of others. When a con-
tract raises doubts as to the pre-
cise legal jurisdiction of the engi-

neer, it would be well to take com-
petent legal advice as to the con-
struction of the contract.

To illustrate, a construction con-
tract provided that, upon certain

defaults occurring, the builder

would pay the employer such sums
"as the engineer for the time being
of the employer shall, in his opin-
ion, adjudge to be reasonable and
proper to be paid for such default."

This was held to require an ap-
praisal and not an award.

In another case, it was provided
by the contract that the engineer
"shall be the exclusive judge upon
all matters relating to the con-
struction, incidence and conse-
quences of the contract and to the
tender, specifications, schedule and
drawings of the contract, and in

regard to the execution of the
works or otherwise arising out of

or in connection with the contract,
and also as regards all matters of

account including the final balance

payable to the contractor and the

certificate of the engineer for the

time being given under his hand
shall be binding and conclusive on
both parties."

It was held that this clause was
not an arbitration clause, because

the duties of the engineer were ad-

ministrative and not judicial. They
were related to his particular skill,

knowledge and experience.

Generally speaking, when it is

necessary to decide value or per-

formance only, or matters relating

to the administration of the con-

tract, the engineer is not acting as

an arbitrator. To constitute the

engineer or architect an arbitrator,

it must appear from the agreement
that it was the intention of the

parties that he should hold an in-

quiry in the nature of a judicial

inquiry, hear the representations of

the parties and decide upon the

evidence presented.

When it comes to ARBITRA-
TION it should be remembered
that the arbitrator is clothed with

the qualities of a judge. He is a

judge selected by the parties to

decide their controversies. There is

this difference, however, between
an arbitrator and a judge; that an
arbitrator is not bound to observe

strict formalities of law.

There is no basic disability on
the part of any person to act as

an arbitrator. If an incompetent
appointment be made, that is the

fault of the parties. There are,

however, basic disabilities which
the Court will recognize, and the

books mention deafness, dumbness,
blindness, idiocy, outlawry and
conviction for perjury. I am not so

sure of deafness, dumbness or

blindness under modern conditions.

I have been present at arbitrations

where deafness might have been a

distinct advantage ; dumbness
might have shortened the hearing

and as to blindness—the classic re-

presentation of the Goddess of

Justice shows her with bandaged
eyes and holding the scales of even

Judgment in her hand.

The parties to an arbitration are

entitled to expect from an arbitra-

tor complete impartiality and in-

difference, both as between them-
selves and as regards all matters

left to the arbitrator to decide.

They are entitled to expect a faith-

ful, honest and disinterested deci-

sion. However, there are excep-

tions to the precise application of

this statement. For instance, if

they agree to accept the judgment
of the engineer who acts for or is

employed by one of the parties,

they will be taken to run the risk

of some conflict between his loy-

alty and his professional ethics.

An arbitrator may have his de-

cision disqualified, however, if he
has a personal and pecuniary in-

terest in the result. This is cer-

tainly so if that interest is conceal-

ed by him from the parties con-

cerned. In order to be disqualified

J3y interest, the interest must be so

connected with his duties as an
arbitrator as to render it inequit-

able that the parties should be

held bound by their agreement to

accept his decision.

Arbitration

In Ontario, it is usual to ap-
point either one arbitrator or three

arbitrators. It is comparatively
rare to appoint two arbitrators and
an umpire. Strictly speaking, where
two arbitrators and an umpire are

appointed, the arbitrators may
proceed independently of the um-
pire. They only have recourse to

.his aid should they fail to agree.

If lawyers are employed to present

the evidence in such cases, this

practice has much to commend it,

.because they get paid for wrangling
,-before the arbitrators and then for

.enjoying the same wrangle before

the Umpire. Usually, it is the prac-

tice here to have three arbitrators

.sit together from the beginning of

the arbitration, even though one of

them is virtually an umpire.

Arbitration is given legal sanc-

tion in Ontario by the provisions

of The Arbitration Act. Where the
intention is to arbitrate, this Act
applies whether or not specific re-

ference is made to it in the con-

tract. This Act is of general appli-

cation, and a submission to arbi-

tration cannot be revoked except

by leave of the Court, unless it

contains an express provision to

that effect. Furthermore, a submis-
sion to arbitration includes the
provisions set out in Schedule "A"
to the Act, unless a contrary inten-

tion is expressed in the submission.

It would not be possible in the

time at my disposal to take you
through the various provisions of

the Act and of the Schedule. I do say
this, however, that no one should
undertake the duties of an arbi-

trator without carefully consider-

ing the provisions of the Act and
the obligations which it imposes.
A particularly interesting feature

is that it restricts the fees to be
charged by an arbitrator to not
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less than $20 nor more than $40
for each day's sitting of not less

than six hours, unless there be an
agreement by the parties to pay
more.

If you are asked to act as an
arbitrator, you would be well ad-
vised to examine the submission to

arbitration before agreeing to do
so. There are a number of cases

that fall near the border line of the

judicial function of arbitration,

and the administrative or valuing

functions that are sometimes ex-

pected of engineers.

If you are satisfied that the

.parties intend you to use your own
•professional observation and skill

in addition to any inquiries you
fnay make, then there is much to

be said for having the submission

exclude the provisions of the Arbi-

tration Act. It is quite competej:it

to do this. I have more than once
followed this course myself in arbi-

trations having to do with the

broad field of labour relations. It

is often well nigh impossible to

conduct such an arbitration with a

trade union on the one side and an
employer on the other, and to fol-

low all the rules strictly. If, on the

other hand, a formal arbitration is

.really desired, you should pay
•strict attention to the provisions

•of the Act, or you may find some
.Court interfering with the Award.
The Act does not leave you to

the mercy of the lawyer on ques-

tions of law. An arbitrator may at

any stage of the proceedings, and
•shall if so directed by the Court,

.state a special case for the opinion

of the Court on any question of

law arising in the course of the re-

ference. He may also state his

whole award in the form of a spe-

cial case to have the attention of

the Court. While the power to

state a case is discretionary, the

Courts have held that it is a con-

trolled discretion, in that the arbi-

trator must respect the right of

either party to apply to the Court
for an Order directing him to state

•in the form of a special case any
•question of law that may arise in

the cour.se of the reference.

The Courts will not tolerate the

refusal to state a case and the

making of an award, without giv-

ing either party an opportunity to

•apply to the Court to give direc-

tions to the arbitrator. It is sel-

dom indeed that a whole award is

presented in the form of a special

case for the opinion of the Court.

This may be done, however, if the

conclusion of the arbitrators turns

on a question of law and neither

party has sought a stated case.

Where there is a full-dress arbi-

tration with three arbitrators, with

counssl appearing for each party

and one or more applications for

stated cases, it is my experience

that an arbitration is frequently

of greater expense to the parties

than an action in Court. Arbitra-

tion has its chief value where
arbitrators are appointed because

of their special knowledge of tin-

subject matter of the arbitration.

If, in connection with a building

or construction contract, any one

should propose using lawyers as

arbitrators, the parties would be

well advised to get along to the

Courts and have their difficulties

settled there. Sometimes, however,

a lawyer makes a good and useful

umpire in a case of this kind as

one of three arbitrators, the other

two being professional engineers

or architects, depending on the

nature of the dispute.

I should add that when any ques-

tion arises as to the jurisdiction of

arbitrators, they are not permit-

ted to determine the extent of their

own jurisdiction. This usually in-

volves the interpretation of the

contract and is a matter for the

Courts. There is one exception to

this rule in the field of labour rela-

tions. The Labour Relations Act

of 1950 (Ontario) provides for

arbitration of labour disputes, and

permits the arbitrators to detf

mine whether or not a matter i«

arbitrable. This I regard as an
unfortunate departure from goo

law and good sense.

Conclusion

During these remarks, I have
only been able to deal generally

with a very broad subject. I have
endeavoured to touch the high

spots where the hnes of your pro-

fession cross those of mine. I ha'>

not touched on the legal aspect o.

the field of labour relations, though
I believe the duties of many engi-

neers require them to develoi*

skills along those lines. However.
the law relating to labour relations

is not very edifying. Most of it

involves ready departure from tried

legal principles; it is intermingled

with political expediency and
sometimes borrows from the law

of the jungle.

You may all feel at this momei..
a little like the young man who
had just graduated from Univer-
sity and agreed to hold the fort

in his Uncle's law office while his

Uncle went on a holidaj'. iMean-
time, he was to read some books
and decide whether or not he

would like to study law. When the

Uncle returned, he asked the

young man how he liked practis-

ing law and received the curt

reply: 'T don't like it at all, I am
sorry I learned it!" V

New Device Saves Man Power and Reduces

Hazard on Headworks Gantries

The accompanj'ing photograph

8hows a 25-ton electric gantry

crane on the headworks of the

Des Joachims development of

The Hydro-Electric Power Com-
mission of Ontario. It is used for

handling trash racks, emergency

stop logs and head gates, and in-

corporates an auxiliary high-speed

hoi.-^t for lifting the trash rack

cleaners.

As may be seen from the photo-

graph, trash rack sections ami

emergency gate logs are lifted by

a follower, which hangs on th.c

main hook. The follower is pro-

vided with hooks or latches at

each end which automatically en-

gage when lowered into the gate

()) other item to be lifted. This

arrangement eliminates the neces-

sity of having a man walk along

with the crane on the deck of the

dam, close to the gate slots to re-

trieve the rope which was for-

merly required to operate these

hooks.

The new automatic latching

arrangement consists of a torque

motor drive connected to the latch

t^ystem in such a way that the

rope is at all times kept taut. Dur-

ing hoisting operations the motor

keeps a light tension on the rope

so that it is automatically re-

trieved. When the time comes to

release the latches, however, tlir

crane operator has onh* to pres^

a button in his cabin so that tl.

full operating ])ull can be applii.

and the latches released.
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Wartime Marine Structures

Their Influence

on

Post-war Construction

Condensation of an article "Survey of Marine Structures and their

Influence on Post-war Construction'''', by Maunsell, Posford & Pavry,

which appeared in the August, 1950, issue of "The Consulting Engineer''''.

The consulting engineer, as an

idependent autliority, is always

oimd to come up against many
ifficulties and very varied prob-

ms in the solution of which there

i the opportunity to break fresh

round, and this has, of course,

ecn more than usually the case

uring the past eleven years of

ar and post-war conditions.

During the late war, there were

lany instances where this was

emonstated and the British con-

Lilting engineer was able to bring

iriginality of thought and concep-

ion to the assistance of the Allies.

?he dangerous situation of Great

Britain also served in the emer-

;ency of the times to encourage

hose responsible to approve the

xecution of novel engineering

ehemes that they would not nor-

nally have ventured upon in peace

ime. The experience so gained in

idvanced design and methods of

onstruction can now be, and has

ilready been, applied to peace-

ime needs.

The Maunsell Forts

During the bombing of London
n 1940, enemy planes had a com-
)aratively easy passage until close

the target, as they were able

approach up the Thames Estu-
iry outside the effective range, at

hat time, of shore batteries and
lircraft detection apparatus. The
luthorities spent many months
considering various ways of com-
jating the menace before even-
tually agreeing to the construction
5f the Maunsell Forts, as they

were referred to in Service Orders.

They were of two types, the Naval
Forts, manned by the Navy, and
the Army Forts manned by A.A.
Command.

The delay in embarking upon
the project was largely occasioned

by a natural reluctance to approve

a scheme which embodied some
original features, one of which was
the "crash-diving" of a 4,000-ton

reinforced concrete structure, load-

ed with delicate equipment, on to

a completely unprepared sea bot-

tom many miles off the English

coast in an area often frequented

by enemy E-boats and in a posi-

tion only about 10 minutes' flying

time from the enemy-held shore of

the Continent. This, of course, pre-

ceded by some few years the Mul-
berry Harbour project, in which
the dumping of the breakwater
caissons on an unprepared sea

bottom was again carried out.

The Naval Forts, of which there

were four, were self-contained

units, which were built at Graves-

end, on the River Thames, partly

in a dry dock and partly at a

floating berth. Each fort was
waterborne on its own pontoon,

which was constructed of rein-

forced concrete, specially designed

so that the eventual sinking of the

fort at its action station out at

sea by flooding of the hull should

be automatically controlled by the

manner in which its subdivisions

and chambers allowed the water
to enter. From the top of the pon-
toon, two hollow reinforced con-

crete cylindrical towers were rais-

ed. These were 24 feet outside

rHE ENGINEERING JOURNAL May, 1951

diameter, 12 inches thick and 60

feet high.

The crew of 110 men, and the

ammunition, water tanks, stores

and electrical generators, were

accommodated in eight decks with-

in each tower. In the design,

allowance had to be made not only

for the simple hydrostatic pres-

sures but also for the effect of

waves 20 feet from crest to trough

beating the fort when in its destin-

ed position miles out in the open
sea. The towers were surmounted
by a steel deck 110 feet by 32 feet,

in the centre of which the officers'

accommodation, galley, washrooms
and control rooms, etc., were pro-

vided for in steelwork rising to a

series of smaller decks. The fort,

while still at Gravesend, was
equipped with full electrical,

plumbing, heating, ventilating,

cooking and other services and the

armament and other apparatus
was fitted on the upper steel decks.

Next the crew came aboard, and
the fort was commissioned ready
for action. Then the fort was tow-
ed to sea.

The First Fort

On the occasion of the first fort

to be towed out, the distance was
70 miles. On reaching the ground-

ing site previously selected and
buoyed, the leading tug tied up
to an anchored lighter with the

fort lying downstream of the an-
chor and exactly over her ground-
ing position. A 12-inch diameter
sea-cock was then opened, admit-
ting water to the forward compart-
ments of the pontoon. After about
15 minutes the bow of the pontoon
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Fig. 1. On this and the facing page is a panoramic view of a fertilizer factory adjacent to Immingham Dock, Lincoln-
shire. Raw materials enter at the right via quayside grabbing cranes, reception hoppers and the conveyor in the lower

elevated gallery. The finished product is exported to ship by conveyor in the upper elevated gallery.

dipped under the water and sank,

the forefoot striking bottom first.

The centre and stern compart-
ments filled in their turn and the

pontoon settled down flat on the

sea-bottom about li^ minutes
after the bow had dipped beneath
the surface. The fort was then
ready for action immediately, and
one of them did in fact go into

action against enemy aircraft

within 20 minutes of being ground-
ed.

These forts were built for about
one-sixth of the cost which the

authorities had anticipated and in

less than one-third of the time.

This was partly due to the tech-

nique evolved whereby large sec-

tions of the reinforced concrete

work were prefabricated and then

hoisted into position as soon as

required in the building of the

structure. This technique was ex-

tended a little further in the later

series of forts—the Army forts

—

which were also prefabricated to

the point of full availability for

action in comparative safety away
from their ultimate destination

and then towed out to sea and
sunk at their action stations. This

second type consisted of groups

each of seven separate towers
linked together by light tubular

steel bridges. They were placed

less far out at sea than the pre-

vious type described and were not

therefore quite so vulnerable to

surprise attack. These ones, there-

fore, were not unceremoniously

plunged down to the sea-bed, but
were more sedately lowered from
twin camels mounted with eight

Fig. 2. Maunsell Sea Fort, ready for action, plunging to the sea bed.

winches from which the forts were
slung on steel ropes.

Reinforced Concrete Tower Bases

The bases of the towers were

constructed in reinforced concrete

and were cruciform in shape, each

limb being 82 feet long, 6 feet 9

inches high, and about 5 feet 6

inches wide, slightly tapered from

top to bottom. They were hollow,

the walls, bottom and top being

5 inches thick. They were built

in a dn,' dock at Gravesend and

were so designed that they would
float, their displacement being 300

tons. The bases were built in pairs,

each pair taking a fortnight to

construct. They were then floated,

at high tide, to specially con-

structed berths in the tidal river.

As the tide receded, they settled

on these berths and the hollow in-

terior was flooded with water so

as to prevent re-flotation on the

next rising tide. Four hollow re-

inforced concrete legs, each precast

in three sections, were then built

up on the base. The legs were 3

feet external diameter, 6 inches

thick and 65 ft. high. They were
surmounted by a 4-ft. deep rein-

forced concrete cap in which the

main steel beams supporting the

"house" were embedded. The
"house" was built of steel and
contained two storeys.

A group of seven towers was
fitted out with sleeping rooms,

galleys, washrooms, control room.

store rooms, workshops, power

house, magazines, etc., etc., to-

gether with all the electrical,

plumbing, heating, cooking and

other services necessarv for the
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crew of 120. The armament and
other apparatus was accommodat-
ed chiefly on the roof. Armour
protection was provided where
necessary. The work on the berths

was scheduled to occupy eight

weeks, but the time was later re-

duced to as little as five and a

half weeks.

As the towers were successively

completed, two camels were float-

ed over the outer arms of the

bases at high tide, and, as the tide

receded, they settled on these

arms. At low tide, the hollow base

was emptied of water and special

hooks, hung on wire ropes operat-

ed from winches on the decks of

the camels, were engaged with

heavy lugs incorporated in the

base. As the tide rose again, flota-

tion of the whole tower was ob-
tained by means of the displace-

ment of the camels and the hollow

air-filled base. Four tugs towed
the unit— camels and tower— to

its action station in the sea, where,
by manipulation of the winches
on the camels, the tower was low-
ered on to the sea bed.

The camels were then cast adrift

from the base of the tower and
returned to the building site ready
for the next unit. After the tower
was grounded, the base was again
flooded in order to apply the

weight necessary to maintain it in

position. The tubular steel bridges

were towed out to the action sta-

tion on a barge, and lifted into

position between the towers. They
were supported on sliding seatings

having a 10-ft. travel. This was
so as to allow for the presupposed

margin of error in placing neigh-

bouring towers accurately. In prac-

tice, it was found that towers could

be and were placed within 12 inches

of their ideal position.

It is gratifying to be able to

record that all these forts proved

in practice amply to fulfil their

allotted role in the war effort,

being responsible for putting a

stop to enemy activity, both air-

borne and seaborne, in the Thames
Estuary. General Sir Frederick

Pile, Chief of Anti-Aircraft Com-
mand, after the war, in 1946, pub-
licly stated that "if we had had
them in the winter of 1940 the

docks in London and the docks at

Merseyside would not have suffer-

ed anything like the damage they

did".

Reinforced Concrete Floatins Docks

The heavy precast concrete slab

technique was then taken a long

step forward in the construction

of reinforced concrete floating

docks, of which five different types
were built. They compared favour-
ably as regards cost with steel

docks, but their greatest advan-
tage was in constructional time.

These docks were required to lift

tank landing craft up to the larg-

est size, minesweepers, trawlers
and similar naval craft, and the
need for them was urgent. A steel

dock would have taken some nine
months to build and all of this

time it would be occupying valu-
able dry dock space.

The first type of these rein-

forced concrete docks was design-

Fig. 3. One tower of an Army Sea Fort being lowered from twin camels in its
correct position relative to a previously grounded tower.
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Fig. 4. Storage and transit bunker, erected at Liverpool Docks for ship-to-
truck movement of granite. All the wall panels and the supporting piers were

precast.

ed and the contracts for construc-

tion were let within a fortnight

of the problem being posed and
the first one was floated out of its

building basin only three months
later. Thereafter, they issued from
the same basin at four-week inter-

vals. Two other sites in the United
Kingdom were later opened up for

construction of these docks, and as

the war in the Far East developed,

a site in India and one in Aus-
tralia were added. Fifty-five docks
in all were ordered to be built, of

which about half were actually

completed before the dropping of

tlie atom bomb rendered the need
for the remainder unnecessary.

These docks varied in size from

132 feet long by 54 feet wide to

270 feet long by 67 feet wide. The
side walls were between 24 and 35

feet high. Some were fitted with

"pound walls" at each end of the

pontoon deck. This resulted in

extra lifting capacity as it enabled

the water level outside the dock
to be above the level of the pon-

toon deck when the latter was dry,

so providing the necessary addi-

tional displacement.

Elimination of In-situ Beams

The main principle in the design

was the elimination of in-situ

beams and also the virtual elimin-

ation of shuttering to vertical

walls. The whole of the ribs of the

dock and the vertical walls were
precast in sections each about 4

inches thick and six or seven tons

in weight, these precast slabs being

cast flat one on top of another.

They were then lifted into the

vertical position and assembled in

the dry dock basin like a house
of cards, the bars projecting from
the edges of a slab interlacing

with those projecting from the

neighbouring ones. A small shutter

attached to the slabs at their

meeting points was then quickly
fixed and the splice joint so form-
ed concreted up from bottom to

top in one lift. The bottom floor

of the dock and the decks were
cast in-situ.

The docks proved very success-

ful in use, some being used in

England, Scotland and Normandy,
while others were towed from
England to Malta, Colombo and
even as far as Singapore without
sliowing any signs of leakage or

other trouble. The Americans, who
had already previously sent ob-

servers to watch the building of

the Sea Forts, were keenly inter-

ested in the docks, two of which
were handed over to them for their

use. They found them to be an
improvement on their own design
and an article in the January.
1945 issue of "The Proceedings of

the American Concrete Institute"
officially confirmed this view.

Storage Bunker

This type of design was used on

one or two other war-time jobs,

but its first use in post-war work
was in Liverpool in a storage

bunker sub-divided into a number
of bins to receive crushed anc

sized granite. The granite was U
be unloaded from ship into thf

bunker and then loaded into lorrj-

Considerable economy in cost an.'

constructional time was achieve(

by the acceptance of a simply de-

signed bunker, based on the pre
cast flat slab principle with ni

conveyors at all and with th<

ti'avelling grabbing crane for un
loading the ship mounted on to;

of the bunker. The capacity o
the bunker is 10,000 tons of gran
ite and this whole compact depo
is run by just three men. Tl).

whole bunker is supported on pre
cast concrete piers so as to allov

the lorries to drive in beneath i

for loading. All the bin walls wer
lirecast flat in stacks, one slai

upon another, and the slabs wen
then lifted into their vertical posi
tion. The joints between them wer
then concreted in-situ, as also wa
the floor. The overall size is 20i

feet by 60 feet in plan, and tb|
bins are 21 feet deep.

Fertilizer Factory

Another application of the sam
flat slab principle was instanced i;

the bin walls of the various store

recjuired in a large fertihzer fac

tory, adjacent to the deep watej

dock. The several diff'erent mater
ials that have to be stored in bul
are imported from the Quaysid
and distributed from there to th

storage buildings by conveyc
belt. The method of extractio

from the stores varies for proces

reasons from building to buildin

and is in some instances by Chase
side shovel, necessitating an ope
side to the bin, in others by ovei

head travelling grabbing cran
and so into hoppers served by con
veyor belt, and in others again b
drag scraper equipment to a sut
floor hopper served by conveyc
belt and elevator.

The properties of' the store

materials are such that in som
circumstances it may be necessar

to explode a small charge in th

mass to loosen it before exiractin

from the store. This involved th

segregation of the 15 ft. high stoi

age bin walls from the main strut

ture of the building, so tha

should the walls be shaken by th

explosion, the effect would not b

transmitted to the building fram

carrying the cladding material an
the overhead cranes and cor

veyors. The relative costs were
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Miirse dependent largely upon the

iiantity stored— the larger the

(lumtity the smaller the unit cost

-but also they were much in-

luenced by the method of extrac-

lon. The least expensive method
vas by drag scraper, as this

iirangement facilitated the erec-

i.in on an A-frame building which
unformed closely with the shape

I the heap of stored material, so

.\iading waste space internally

ml reducing wind loads exter-

lally. The bottom 8 ft. of the

-nlos of this building were also

instructed in thin precast rein-

meed concrete slabs, each weigh-
aig 6 or 7 tons.

Shellhaven Oil Refinery

The precast concrete slabs and
sections to which reference has so

far been made, both in the war-

time and the post-war projects

have been between 5 and 7 tons

in weight. They were kept down
to that weight largely so as to

enable the contractors to use der-

rick cranes that were readily avail-

able, as the obtaining of other

than reasonably standard con-

tractors' equipment was practic-

ally impossible in war-time and
immediate post-war conditions.

However, more recently precast

sections up to 14 tons in weight
have been specified. An instance

is provided in the cooling watcv
culverts for another industrial pro-

ject, the Shell oil refinery under
construction at Shellhaven on the

Thames.

Due to the presence of extensive

mud banks which are exposed at

low tide, the intake and outfall

culverts, which are designed to

carry 350 cusecs, had to be tak-

en out to deep water. The internal

dimensions of each of the twin
rectangular outfall culverts are 8

feet by 6 feet, and the thickness

of the concrete is 5" inches. They
are precast in 14-ft. lengths, each
section weighing 14 tons. A double
row of piles are first driven, each
pile being provided with a shoulder
near its head. Precast concrete
beams are next lowered on, to these

shoulders, and the 14-ton sections

of culvert are then placed upon
the beams.

In the application of the use of

heavy precast concrete sections,

and particularly where they are

associated with marine structures,

it is necessary to specify to a

greater extent than usual the plant

and method of assembly which

the contactor is to employ if the

best advantage in economy is to

be obtained. If this is not done,

the contractor may lose the ad-

vantage by burdening the work
with unsuitable or excessive plant

due to his natural dislike of taking
risks in a field of construction

with which he may be unfamiliar.

Departures from Recosnized Practice

Emergency conditions in the late

war often enforced upon contrac-

tors and those commissioning new
works a departure from recognized

practice and as a result it is un-

doubtedly true that the new de-

signs and methods of construction

then tried out and proved have
contributed to the speed and econ-

omy with which much post-war
work has been carried out. In this

connection it is interesting to note

that a development of a special

marine structure for deep sea oil

drilling is a direct combination of

the Army type Sea Fort design

and the reinforced concrete float-

ing dock design, both described

above, neither of which would
probably have ever been brought
to reality but for the exigencies

of the war. This oil drilling struc-

ture has, however, to date, only

reached the model stage and is not
yet under full-scale construction.

The Consulting Engineers re-

sponsible for design and super-

vision of construction of all the

projects described in this article

were Messrs. Maunsell, Posford &
Pavry. Unfortunately, it is not

possible to mention the names of

the very many sub-contractors

and suppliers of equipment who
also contributed to the projects

described in this article, but their

assistance and co-operation with

the Consulting Engineers is

acknowledged. V

Fig. 5. Two reinforced concrete floating docks under construction. The 4-inch
thick ribs are being precast in the foreground and one rib is being lifted into

position (centre right).
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Hot Shipment of Large Steel Ingots

Note from the Technical Staff,

Dominion Steel & Coal Corporation, Sydney, N.S.

Canada's largest steel ingots,

130,000 pounds, are now being

shipped hot for the first time. The
method now successfully developed

marks the first known occasion

when red-hot ingots were trans-

ported such distances by any
means. The co-operation of the

Canadian National Railways has

been a key factor in this develop-

ment.
The ingots, one per car, leave

the Dominion Iron & Steel Com-
pany's plant at Sydney, N.S., and
arrive red hot at the Trenton Steel

Works, Trenton, N.S., some twenty
hours later. These two plants, both
subsidiaries of Dominion Steel and
Coal Corp. Ltd., are some 185 rail

miles apart. The first hot ingot of

this size was landed at Trenton on
December 21st, 1950. Shipment of

hot ingots from Sydney to Trenton
was first undertaken some two
months previously, but none of the

ingots shipped hot prior to Decem-
ber 20th exceeded 15 tons.

After the steel is poured into the

ingot mould it is allowed to solid-

ify, and the ingot is removed from
the mould while it is still at a high

temperature. The ingot is placed in

a special insulated steel box, care-

fully fitted and anchored to a flat

car. This box is of a considerable

size, because the ingot is approxi-

mately 15 ft. long and has a body
nearly 6 ft. in diameter. The ingot

is held in place by pre-moulded
supports. The remaining space is

filled with loose vermiculite and a

steel cover, fastened on, after

which the car is ready for dis-

patching.

The method of insulation is so

efficient that the outside of the

steel container is never noticeably

above existing temperatures, de-

.spite the temperature of the ingot

which may be 1600°F. Sixteen to

twenty hours later, when the

ingot reaches Trenton by C.N.R.,

its temperature is approximately

1500°F. It is charged directly into

a heating furnace and brought up
to forging temperature, about
2100°F. The accompanying photo-

graphs serve to illustrate the meth-
ods used.

Previously, all such special or

alloy steel ingots were allowed to
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cool slowly at controlled rates at

Sydney, shipped cold, and reheat-

ed very slowly at Trenton. The
innovation eliminates the slow

cooling and slow reheating at this

stage, thus greatly speeding deliv-

ery of the finished product. Re-
heating fuel costs are also reduced,

iDut there are eaetra freighti»e

charges partially offsetting tiiest

savings. Danger of crack forma-
tion during cooling is reduced,

hence it is expected that average

product quality will be somewhat
enhanced.

Trenton Steel Works Ltd. makes
shafting and other components for

Canada's shipbuilders, special
shafting for large turbines and
general hydro-electric work, and
many other lines of heavy equip-

ment, all from steel made at

Dosco's primary steel producing
plant at Sydney. V

The upper photo shows the pre-moulded insulating supports in the box before

putting in the ingot and loose insulation.

Lower photo. After being turned on its side, the red-hot steel ingot is lowered

gently into the insulated steel box mounted on a C.N.R. freight car.
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MONWI
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Month

Notes of the Institute and Other Societies, Comments
and Correspondence, Elections and Transfers

ffUP AD I"

A new word has been added to

:he vocabulary of many nations,

[t was approved and put into use

it Havana, Cuba on Saturday.

-Ipril 21st, 1951.

The word is "Upadi". It is the

5ign of international understanding

and engineering good sense. In

Spanish it stands for Union Pan-
\mericana de Asociaciones de In-

^enieros and in the English ver-

sion The Union of Pan American
Associations of Engineers.

It is a pleasing and encouraging

xperience in these troublesome

times to find that many men from
many countries consider their pro-

fessional obligations, their com-
mon problems, and their useful-

ness to their fellow men of more
importance than political differ-

ences, geographic divisions, and
national prejudices.

At Havana, representatives from
fifteen countries gathered for four

days to work out a basis for col-

laboration and a constitution that

would assure its continuity. It is

doubtful if ever before in the his-

tory of the engineering profession

there has been so remarkable a

conference. In some instances citi-

zens from countries whose govern-
ments are at great odds one with
the other, worked together in close

harmony and splendid unselfish-
ness to bring about an interna-
tional understanding that might
well be an inspiration to the gov-
ernments themselves.

_
The difficulties of language bar-

riers were not allowed to divert
these people from their purposes.
Three languages were in constant

use — Spanish, Portuguese, and
English. Fortunately many dele-

gates were able to speak more
than one,, so that with thoughtful-
ness, forbearance, and patience on

the part of everyone there was
complete understanding.

Surely the successful outcome
of a conference of this kind must
be of some significance to nations
everywhere. It must mean some-
thing to troubled peoples all over

the world, that men of fifteen na-
tions can come together of their

own free will and reach unanimous
accord on terms for continuous
co-operation.

The profession of engineering

may well be proud of this achieve-

ment. It is further proof of the
universality of engineering—if fur-

ther proof were needed. It is a

glowing example of the good that

can come from the application of

engineering thinking and engineer-

ing methods. As well, it is a dem-
onstration of the fraternalism that
is so important to the profession.

Great credit for this accom-
plishment must go to F. Saturnino
de Brito of Brazil. It was his

imagination, his intelligence, and
his persistence over many years,

that led the profession to this

happy conclusion. In recognition

of these things the Conference
made him its Honorary President.

To the Cuban hosts headed by
Manuel Puente, chairman of the

Conference, much credit is due.

Individually and collectively they
have given strong support to the

proposal and their part in the Con-
ference was an influential factor

in its successful achievement.
Their abundant kindness to their

guests from east, west, north and
south will long be remembered.
The Engineering Institute of

Canada was represented by its

president, James A. Vance and its

general secretary L. Austin
Wright. Both had important com-
mittee duties assigned to them. In

particular the Institute officers

were associated with the ten dele-

gates from the United States which
in itself was a happy and helpful

association. There was a complete
unanimity of opinion at all times
between these two delegations.

The complete list of participat-

ing nations in alphabetical order

is Argentine, Bolivia, Brazil, Can-
ada, Chile, Columbia, Cuba, Hon-
duras, Panama, Peru, Porto Rico,

Salvador, San Domingo, United
States and Uruguay.
The United States delegates

Cover Picture
The sketch on the front cover shows a distillate drum, made

of monel-clad material, being fabricated for the oil industry in

the plate shop of Dominion Bridge Co. Ltd., at Lachine, Quebec.

This work is typical of a large range of pressure vessels and
other equipment which "Dominion Bridge" manufactures for the

oil industry.

The original sketch is by John S. Walsh, m.e.i.c, eastern sales

development manager of Dominion Bridge Co. Ltd.
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were representative of the senior

professional societies including the
American Society of Civil Engi-
neers, the American Society of

Mechanical Engineers, the Ameri-
can Institute of Electrical Engi-
neers, the American Institute of

Mining and Metallurgical Engi-
neers and the American Institute of

Chemical Engineers. This represen-

tation was joined through the
agencv of the Engineers Joint
Council (E.J.C.). In their dele-

gation were included the presi-

dent of the Civils, the president
of the Electricals, and the presi-

dent of E.J.C. itself, as well as the
secretaries and the assistant secre-

taries of the Civils, Mechanicals
and Chemicals.

The constitution of UPADI
provides for one membership only

from each country, consisting of

national engineering bodies or

groups of such bodies where there

is more than one in a country. The
conference is to meet every three

years and, for 1954, New Orleans

has been selected upon the invita-

tion of the United States delega-

tion.

The Board of Directors is made
up of representatives of nine na-

tions and is to be elected every

three years. Canada is to be rep-

resented during the first three-year

period.

The purposes of the Union are

very wide. They include such

things as the expansion of the

usefulness of the profession to the

public, the improvement in the

status of the engineer, the devel-

opment of rules of practice and
professional ethics, the exchange

of teachers, lecturers, and students;

the interchange of technical, pro-

fessional, economic, and social

matters; the promotion of closer

ties between societies and between
countries, the study of technical

problems that are common to two
or more countries, as well as inter-

Apierican public works and econ-

omic problems, and strengthening

the cause of peace by strengthening

the ties between nations.

Engineering knows no boun-
daries but 'those of the laws of

nature. It is an inspirational ex-

perience to see groups of earnest

men working diligently and un-
selfi.'ihly to prove the truth of this

statement and to build a structure

that forever will be a sign of hope
to many people and a . material

aid to the realization of much that

is best in man.

News of Other Societies

The Chemical Institute of
Canada (18 Rideau St., Ottawa,
Ont.) announces the 34th annual
conference in Winnipeg, Man.,
June 18 to 20, 1951.

Seventy-six technical papers will

be presented, in the fields of

chemical, engineering, chemical
education, agricultural, biological,

and organic chemistry.

Programme details may be ob-
tained from C.I.C. headquarters.

Managing Director B. C. Fair-

child, of the Canadian Electrical

Association (Room 704, Tram-
ways Building, Montreal 1, Que.)

has advised of the Annual Con-
vention of C.E.A., to be held at

St. Andrews, N.B., June 18 to 21,

1951.

The Institute of the Aero-
nautical Sciences (2 East 64th

Street, New York 21, N.Y.) an-

nounces the following meetings

scheduled for the remainder of

this year: the 1951 annual sum-
mer meeting at I.A.S. Western
Headquarters, Los Angeles, Cal..

June 27, 28; The Third Interna-

tional Aeronautical Conference
arranged jointly with the Royal
Aeronautical Society, Brighton,

Sus.^ex, England, September 3 to

7; and the fifteenth Wright
Brothers Lecture, December 17,

in Washington, D.C.

The programme has been an-
nounced for the 54th annual meet-
ing of the American Society for
Testing Materials (1916 Race
Street, Philadelphia 3, Pa.), at

Atlantic City, N.J., June 18 to

22, 1951.

The semi-annual meeting of the

American Society of Mechani-
cal Engineers (29 West 39th

Street, New York, 18) is sched-

uled for June 11 to 15, 1951, at

the Royal York Hotel, in Toronto.

Ont.

The fourth annual meeting of

the Heat Transfer and Fluid
Mechanics Institute will be held

at Stanford Universitv, Stanford,

California, on June 20, 21, 22,

1951.

The May issue of "Mechanical
Engineering" includes the com-
plete programme of the meeting.

The Applied ^Mechanics Division
of the American Society of
Mechanical Engineers (29 West
39th Street, X.Y.) announces that

immediately following the afore-

mentioned meeting, there will take
place an applied mechanics con-

ference, also at Stanford Univer-
sity, June 22, 23, 1951.

The summer general meeting oi

the American Institute of Elec-
trical Engineers will take place

in Toronto, Ont., June 25 to 29,

1951, at the Royal York Hotel.

O. W. Titus, M.E.i.c, of Can-
ada Wire & Cable Co.. Toronto.
Ont., is chairman of the general

committee.

The Building Research Con-
gress 1951, centred in the Insti-

tution of Civil Engineers and

organized by the Department of

Scientific and Industrial Research,

will convene in London, England,

on September 11th, 1951, for nine

days, to review the progress made
in research in relation to archi-

tecture, building and associated

branches of civil engineering.

The organizing secretary of the

Congress is at the Building Re-
search Station, Watford, Herts.,

England.

The British Standards Insti-

tution (24, 28 Victoria Street,

Westminster, London. iS.W. 1)

announces the exhibition entitled

•'British Standards— the measure

of industrial progress", which will

take place June IS to 28. at the

Science Museum, South Kensing-

ton. England.

The first exhibition devoted to

industrial standardization marks

the Golden Jubilee of the British

Standards movement.

The International Welding Con-

ference will take place at London
and Oxford. England, from July

14 to 21, 1951. The congress will

include the annual meeting of the

International Institute of Weld-
ing, and its various commissic:-

and is being sponsored by Britis

member societies in the Institui.

Information may be obtainc

from the organizing committc

(2 Buckingham Palace Gardens.

Buckingham Palace Road, Lon-

don, S.W. 1).
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The American Society of Civil

Engineers has announced the

iMiuination as president of A.S.

Iv, for 1952, Carlton S. Proctor,

\\ w York City consultant of the

liim Moran, Proctor, Freeman &

and Marine Engineers are sched-

uled as follows: London, England,
June 25 to 30, 1951; Glasgow,
Scotland, July 2 to 4, 1951; New-

castle, England, July 4 to 6, 1951.

The secretary of the conference

is at 10 Upper Belgrave Street,

London, S.W. 1.

Carlton S. Proctor

Mueser. A member of the Society

-iiice 1925, Mr. Proctor has served

with distinction in several im-
portant posts.

The Joint Engineering Con-
ference, to be held by the Insti-

tutions of Civil, Mechanical and
Electrical Engineers, in London,
England, from June 4 to June 15,

1951, will record the contributions

of engineers and scientists to the

advance of civilization.

The Conference will be attended
by members of the three Institu-

tions, Commonwealth engineering

organizations, European and Am-
erican associations, and will in-

clude varied technical sessions, a
full programme of social events,

and visits to engineering indus-

tries and places of interest.

The programme of the 9th
International Management Con-
gress, Brussels, Belgium, July 5

to 11, 1951, has been released. The
International Committee of Scien-
tific Management (C.I.O-S.) and
the Belgian national committee
have announced subject matter,
travel arrangements, etc.

Canada is collaborating in the
presentation of several subjects.

For further information, Cana-
dians should contact the Canadian
Management Council 549 Burnside
Place, Montreal 25, Quebec.

Correspondence

Sessions of the International
Conference of Naval Architects

Agriculfural Engineering

Dear Mr. Vance:

As a follow-up to your very

interesting talk to the E.I.C.

branch meeting at Kitchener re-

cently, may I send you this com-
ment about agricultural engineer-

ing in Canada. I happen to be the

agricultural engineer who men-
tioned, at that meeting, that he

had helped supply the ventilation

pquiiiment for Mr. Schell's potato

storage at Woodstock in 1950.

You spoke for a while about the

need for water conservation in the

world and what you had seen at

the Milk River project of the P.F.

R.A. in Alberta. When I worked
in the Saskatoon office of P.F.R.A.

in the summer of 1949, I came
in contact with some of the in-

vestigational work, chiefly soil

mechanics, on that project, and
also for the projected dam on the

South Saskatchewan River at El-

bow. Those projects are giving

employment to civil engineers on
the actual design and construc-

tion, and when the water is led

away to the irrigation ditches,

agricultural engineers should be

needed to orientate the farmers

who are brought in from the 'dry'

areas to farm 'under the ditch.'

Almost every time one sees a

newsreel at the local cinema one

is shown pictures of floods and the

accompanying devastation. Right
here in Ontario we have the Grand
River Conservation Board which
is trying to plan for a more even
flow of that important river.

Though we have had civil engi-

neers working on such projects

as the Shand and Conestoga
Dams, and supervising dam and
dyke building before and after the

floods have passed, is there not a

need for agriculture engineers to

work farther back in the upper
valleys advising and helping the
farmers to hold the moisture in

the Spring in their woodlots and
in small dugouts? There is also

a river basin east of Toronto which
has 'been surveyed and found
wanting in erosion control.

Where does the Agricultural Engi-

neer fit in, in the Provincial

departments of Agriculture?

As Agriculture is a provincial

affair and often hemmed by re-

gional bias, we have a situation

that unless an agricultural engi-

neer has been born and educated
in the province there is often very
little chance that he will be em-
ployed at the work he has been
trained for. Up until recently Pro-
fessor Hardy in Saskatoon has
been running the only true agri-

cultural engineering course in

Canada. Ontario Agricultural Col-
lege has been turning out very
com]:)etent agricultural mechanics.
(For an explanation of the dif-

ference between agricultural engi-

neers and mechanics I would like

to refer you to a letter in the En-
gineering Journal, April, 1950,
page 294, by Norman Flaten.)

Thus how is the province of On-
tario going to hire agricultural

engineers if it does not bring them
in from outside the province? Thus
there are agricultural engineers at

O.A.C. in teaching and extension
work, but there does not seem to

be any in the departmental head-
quarters in Toronto.

The A.S.A.E. and the A.I.C.

Many agricultural engineers be-

long to the American Society of

Agricultural Engineers, St. Joseph,

Mich., U.S.A. I have just been
elected to the Associate Member-
ship grade of that Society. I am
also a Jr.E.I.C, and a graduate
engineer-in-training in the Assoc,

of Prof. Eng. of Ontario. I can
also join the Agricultural Insti-

tute of Canada (the old Canadian
Soc. of Tech. Agriculturalists').

Though the A.I.C. has been oper-
ating for over 25 years, it is only
within the past few years that an
agricultural engineering group has
been formed within its member-
ship.

Recently at an A.S.A.E. stu-

dent branch meeting at O.A.C. I

heard a talk by a biologist em-
ployed by a manufacturer of

aluminum pipe for irrigation work.
Everything went well until he
needed to explain the problem of
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pipe friction. Not being an engi-

neer he had a hard time explain-

ing the situation to an agricul-

tural mechanics student who has
not had much book-work in

hydraulics. I would have thought
that the company would have em-
ployed an engineer who has an
agricultural background.

Farm machinery manufacturing
organizations like the Massey-
Harris Co., International Har-
vester Co., etc., employ agricul-

tural engineers in their design and
development departments, but pre-

fer mechanical engineers and too!

designers in their production de-

partments. These organizations

also employ agricultural engineers

and graduates from agricultural

colleges in their sales and service

departments.

Another Field is Farm Struc-

tures. Farmers and growers need

buildings for special purposes and.

with the changes in supply and

new developments in building

materials, they are at a loss to

know where to go for help. In the

old days the farmer held a 'barn-

raising bee' and put up a building

like the other local farmers. Now
that the old carpenters are dying

out, the grower has to go to con-

tractors to get advice on insula-

tion, vapor-seals, ventilation, etc.

The agricultural college can give

liim some help but they often have

not the funds or the necessary

staff.

Take the subject of Common
Storage Ventilation: This is a

method of using the natural cool

air in the Fall months to cool down

apple and vegetable crops so that

they can be marketed more slow-

ly and not dumped on the market

in large volumes in October, and

thus depress prices. The system

was discovered by two horticul-

turists at O.A.C. Dr. J. H. L.

Truscott and Prof E. W. Frank-

lin. Mr. W. C. Wood of the W. C.

Wood Co., for whom I am now
working, as.sisted by supplying

the materials for building the fan?,

control panel, and stirring units.

It looks as if the horticulturists

moved over the line separating

them from engineers, instead of

the opposite. Architects design

large commercial and government
buildings, etc., but there is a de-

mand from growers for assistance

in changing over storages to this

work by using better insulation,

vapor-seals, 'false-floors', etc. The

growers have to make these

changes before the ventilation

equipment will operate properly.

I have had requests for plans for

20,000 bushel storages twice re-

cently, but as the company and
the local college do not have them,
I could only advise that the grow-
er consult a particular engineer
in Hamilton.

Every day we hear that the

United Nations is hoping to re-

habilitate certain areas of the

world whose agricultural produc-
tion and methods are not as far

advanced as those in North Am-
erica and Western Europe. Presi-

dent Truman's 'Point Four' pro-

gramme is along this line too. If

agricultural engineers are needed
and desired in this work, the lack

of advertisements in agricultural

and engineering journals is an
illustration that the problem and
possible solution are unorganized
as yet.

I trust that this letter has given

you an insight into some of the

conditions in the agricultural engi-

neering field in Canada, and par-

ticularly in Ontario. The Engi-
neering Institute of Canada, 1

trust, can give leadership to the

J' u n g agricultural engineering

graduates, many of us veterans of

World War II, so that we can

serve Canada to the full extent of

our training.

This letter is written without

prejudice to any person or organi-

zation mentioned above.

Hugh A. Templeton, jr.E.i.c.

Airblast Circuit Breaker Interrupts

ll-million k.v.a.

In tests carried out recentlj^ at

Grand Coulee Dam a 220-kv.,

Brown-Boveri airblast circuit
breaker successfully interrupted

faults up to ll-million k.v.a., 3-

phase equivalent.

Four line-dropping and one line-

charging tests were made on 100,

200, and 300 miles of single phase

Grand Coulee plant and the North-

west Power Pool, which is be-

lieved to be the largest concer,

tration of power anywhere in tl.

world.

The breaker interrupted the

currents in each case within 2%
cycles after tripcoil energization

without visible distress. Although
there were signs of severe arcing

conductor on March 14. Single-

phase line-to-ground interruptions

for a series of arcing faults and
solid faults, with and without re-

closing were made on March 18.

The last three of these interrup-

tions were made with the maxi-
mum short; circuit capacity of the

in the eight sets of fixed and mov-
able contacts, there was no dam-
age which would have obviously

interfered with further successful

operation.

Several Canadian engineers, rep-

resenting Canadian Power com-
panies were present at the tests.
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Elections and Transfers

At the meeting of Council held at

leadquarters on Friday, April 6th, 1951,

I ijumber of applications were presented

or consideration and on the recom-
Inendation of the Admissions Commit-
tee the following elections and transfers

vere effected:

\\[ embers:

L. Daisys, Montreal, Que.
S. D. Ford, Vancouver, B.C.
H. L. Hewitt, Toronto, Out.
,1. L. Orr, Ottawa, Ont.
A. D. Sierzputowski, Sault Ste. Marie,
Ont.

A. B. Steiner, Vancouver, B.C.
S. W. Woods, Dundas, Ont.

luniors

:

M. E. Bailey, Kitchener, Ont.
B. W. Henkin, Montreal, Que.
C. P. Layard, Hamilton, Ont.
R. F. Turner, Winnipeg, Man.
M. Wieckowski, Coleman, Alia.

iransjerred from the class oj

tunior to that oj Member:

VV. J. Blackstock, Calgary, Alta.

W. F Dawson, Lakeside, Ont.
AV. S. Gerrie, Toronto, Ont.
I). D. Livingstone, Sarnia, Ont.
H. C. Palmer, Windsor, Ont.
D. R. Webster, Three Rivers, Que.

The jullowing Students were admitted:

D. M. Baker
Beaudry
J. Berto
W. J. Butler
J. Canzi
F. Collings

iV. J. Cooper
D. H. Cullen
W. de Atucha
:. L. Dodge

E. Downes
\ Dubnie
A. B. EJhorn

. M. Etchegary
S. W. Evans
::. B. Fairn
;. W. Fee
\. G. Ford
D. H. Franklin
3. L. French
S., H. Gillian

Gracie
G. Hubley
L. Inglis
F. Jenkins
P. Jolinsen
W. E. Johnston
O. Jones

K. R. Langille
^J. E. Laviolette
A. A. MacDonald
E. E. MacEacheron
a. R. MacKean

S. McCombie
K. A. Millions
J. F. Molloy
C. F. Moore
B. L. Moreau
G. N. Neary
R. O. Olsen
A. M. Ottolenghi
S. H. Phillips
C. F. Pierce
J. E. Prosper
D. E. Quail
J. D. Riddle
W. J. Romaniwicz
H E. Sears
A Shaw
G. A. Skinner
K. G. Smith
R. G. Smith
K. E. Somimer
J. L. Stepan
R. K. Sylvester
H D. Tanner
C. T. Taylor
P. G. Temple
R. C. Trussler
R. B. Turner
AT. Wason
G. M. Wood
S D. Wood
P. I. Woodruff
G. W. Zelt

Applications Through Associations

By virtue of the co-operative agree-
ments between the Institute and the
Associations of Professional Engineers,
[lie following elections and transfers
iiave become effective:

Alberta
Members:

R. S. Nixon, Nanton, Alta.
D. B. Wood, Edmonton, Alta.

lunior to Member:

J. S. Barton, Edmonton, Alta.
E. J. Crowtker, Calgary, Alta.

Saskatchewan

.liinior to Member:

IC. E. Bell, Estevan, Sask.
D. A. Buhr, Swift Current, Sask.
H. C. Moulding, Regina, Sask.
M. B. Pierce, Regina, Sask.
P, G. Sundeen, Regina, Sask.

Student to Junior:

A. W. Kaeding, Regina, Sask.
D. J. Kelly, Saskatoon, Sask.
S. Kotyk, Regina, Sask.

S. F. Lee, Regina, Sask.

S. I. Stothers, Prince Albert, Sask.
R. C. King, Regina, Sask.

Manitoba
Member:

C. E. Gossling, Winnipeg, Man.

New Brunswick
Member:
W. J. Edington, Moncton, N.B.

Junior to Member:
M. E. Mersereau, Juniper, N.B.

Halifax Shipyards Builds Three Motor-

ships for Argentina

The Argentine government's de-

cision to embark on a programme
of opening up Southern Argentina
has brought about the building of

three cargo passenger vessels of

3,100-ton deadweight each capable

semi-balanced streamlined rud-
ders, three bladed, manganese
bronze propellers of 10 ft. diameter

and 7.28 mean pitch, the features

of the fore end lines are a straight

well raked stem and flared bow

of carrying 40 first and 60 tourist

class passengers, as well as 800
troops or immigrants when re-

quired.

Designed by Milne, Gilmore
and German, Naval Architects of

Montreal, these ships have been
built by Halifax Shipyards Lim-
ited, and equipped to the require-

ments of Lloyd's classification

+100 A.l, and Canadian Steam-
ship Inspection requirements for

International Regulations for Safe-
ty of Life at Sea.

Constructed with cruiser sterns,
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sections. Cargo barges are carried

for loading and unloading in shal-

low estuaries and rivers, where
port facilities are not available.

The overall length is 336 feet,

breadth moulded 47 feet, depth
moulded to upper deck 26 ft., gross

tonnage 3828 tons, and displace-

ment 5225 tons. Load draft with
summer freeboard is 181-^ ft., cargo
capacity for grain 171,757 cubic
feet, speed in service, —15 knots.
The vessels are of long bridge
superstructure design, with lower
deck extending right fore and aft.

467



above the upperdeck is a forward
mast house, bridge superstructure

witli promenade boat and bridge

(iecks. Two masts and an elliptical

funnel, appropriately raked, add
to their appearance.

The ship structure conforms to

requirements for a long bridge

superstructure vessel with two
complete decks. Electric welding of

high quality has been employed.
Vessels are framed transversely

without web frames or side string-

ers except for machineiy spaces

and deep tanks. Cellular double
bottoms, from collision bulkhead
to tunnel recess, are divided into

six sections, with solid floors fitted

every third frame, except in engine

room. All decks are of steel.

Accommodation is of a high

standard. Decoration and furnish-

ing was designed in co-operation

with the T. Eaton Co. Ltd. Cabins
and public rooms are painted in

pastel shades, predominantly green

with darker trim. All cabin and
public room bulkheads are of steel

to prevent and confine fire. The
outfit of anchors, cables, hawsers
and warps is one size above Lloyds
requirements. Ships are each

equipped with two 5-ton, two 10-

ton, one 20-ton, and two 3-ton

booms for cargo handling, of

length to effect a 15-foot reach

over shipside when topped at 30".

Vessels are equipped with com-
bined heating and ventilating ther-

niotank .systems, as well as with

combined smoke detecting and fire

extinguishing systems. Emergency
life rafts of 40-person capacity are

carried. Each ship has 4 life boats

and 2 jolly boats.

The propelling equipment con-

sists of two sets of Nordberg type

two-cycle, five-cylinder, direct re-

versing trunked piston diesel en-

gines, developing a total of 3750

B.hp. continuously at 225 r.p.m.

Electric power is supplied by two

192-kw., 220-volt d-c. generators

and one 106-kw., 220-volt d-c. A
20-kw., 230-volt-d-c. emergency

generator is added. Steam is sup-

plied by a Foster Wheeler "D''

type oil fired boiler rated at 3835

lb. per hour and a waste heat

boiler rated 1540 lb. per hour both

at 50 lb. pressure.

These handsome well equipped

vessels are excellent proof of Can-

ada's shipbuilding ability, and will

help to establish this country's

position in the world shipbuilding

field.

Pe^Ux^Hjoii

News of the Personal Activities

of

Members of the Institute

John E. Armstrong, chief engineer of
the Canadian Pacihc Railway, and past-

president of the E.I.C., was further
honoured recently by election to hon-
orary membership in the American Rail-

way Engineering Association. The
award, of which there are only ten
among the group's approximately 3,100

members, was "in recognition of out-
standing service to the railway industry,

the engineering profession and the A.R.
E.A."
Mr. Armstrong has served the Asso-

ciation as a director and a vice-presi-

dent. He was elected to the presidency
in 1934.

John E. Armstrong, M.E.I.C.

J. B. StirHng, m.e.i.c., president of

E.G.M. Cape and Company, Montreal,
received the honorary degree of Doctor
of Laws at the recent science and com-
merce convocation of Queen's University
in Kingston.
Mr. Stirling, past-president of the

Corporation of Professional Engineers
of the Province of Quebec, is vice-presi-

dent of The Engineering Institute, rep-
resenting t'he Quebec Zone.

John H. Parkin, C.B.E., m.e.i.c, of Ot-
tawa, was appointed earlier this year,

director of the newlj'-created National
.Aeronautical Establishment. Mr. Parkin
was director of the Division of Mechani-
cal Engineering of National Research

Council, and a pioneer in Canadian
aeronautical research and development.
The National Aeronautical Establish-
ment is designed to meet the need foi

improving aeronautical research and
development facilities.

Policy direction for the N.A.E. will

come from the National Aeronautical
Research Committee, members of which
are the Chief of Air Stafif, the chairman
of the Defence Research Board, the

president of the Defence Resarch Board,
the president of the National Research
Council, and the chairman of the Air
Transport Board. The new establish-

ment will be administered bj' the N.R.C
on behalf of the Committee.
Mr. Parkin is a past coimcillor of the

Engineering Institute.

J. A. H. Henderson, m^.i.c, of Cana-
dian International Paper Company, was
elected president of the Dominion
Council of Professional Engineers for

1951 at the meeting of the Dominion
Council in April. Mr. Henderson is

past-president of the Quebec Corpora-
tion of Professional Engineers.
His career started in 1912, at which

time he worked with the Geodetic Sur-
vey of Canada in Ontario, Quebec, and
British Columbia. Following war ser-

\ice overseas, he attended Queen's Uni-
\ersity. and graduated in 1922, as a
c!\il engineer. In 1923 he joined the

Riordon Pulp Corporation which was

Henderson. M.E.I.C.
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aken over by t'he Canadian Interna-

ional Paper Company in 1925.

Mr. Henderson's many and varied

ictivities have included investigation of

nilp and paper mill sites in Ontario,

.Quebec and New Brunswick, planning

icu.^ing facilities for new mill areas, co-

operating with government power devel-

opment projects. In 1941 he began his

-iipervision of purchasing and supply

"or the Canadian International Paper
Company, during that complex period

of wartime restrictions. He has con-
[inued in this phase of the company's
operations ever since.

and designer with Kerry & Chace Ltd.,

consulting engineers, Toronto, on hydro-
electric power development. As a part-

ner in the firm of Scott & Maddock,
contractors, he worked in reinforced

concrete construction. For a time he
was a building appraisal engineer with
Sterling Appraisal Co. Ltd., Toronto.
He joined the International Nickel Co.
Ltd., in Copper Cliff, Ont., as a draughts-
man in 1926.

A. B. Olson, M.E.i.c, superintendent for

the Saskatchewan Power Corporation,
Saskatoon, has been elected chairman
of the Saskatchewan Branch of the In-

stitute.

Mr. Olson was born m Minnesota. He
graduated from the University of Sas-

katchewan in 1931, receiving a B.Sc.

degree in mechanical engineering. He
joined the Sa.skatoon power plant of

the Saskatchewan Power Commission at

Regina, as an assistant engineer and a

records and test engineer in 19.30. He
was appointed plant engineer in 1937,

and received the appointment to his

present position in 1947.

A. C. Macnab, m.e.i.c, mechanical engi-

neer, for Dominion Woollens & Wor-
steds Ltd., Hespeler, Ont., has been
elected chairman of the Kitchener
Branch of the Institute.

Thomas H. Hogg,^ M.E.I.C.

Thomas H. Hogg, m.e.i.c, prominent
consulting engineer, has been elected to

the board of directors of John Inglis

Co. Limited.
Dr. Hogg was for many years chiel

hydraulic engineer of the Hydro-Electric
Power'Commission of Ontario. He is a

director of the Chartered Trust and
Executor Company and also of Corpor-
ate Inve.stors Limited.
Dr. Hogg was president of the In-

stitute in 1940.

F. X. T. Berlinguet, m.e.i.c, of Three
Rivers, Que., was tendered the Insti-

tute's congratulations on the occasion

of his 96th birthday, March 14th last.

Mr. Berlinguet is the oldest practising

engineer in Canada.
Mr. Berlinguet studied civil engineer-

ing and land surveying at Laval Uni-
versity and was connected for a number
of years with the development of the
harbours at Quebec and Three Rivers.
He retired from the Department of

Public Works of Canada after 46 years
of service with the government. Since
then he has been actively engaged in

private practice at Three Rivers.
A Life Member of the Institute, he

joined as an Associate Member upon its

foundation as the Canadian Society of
Ci\'il Engineers, in 1887, and was trans-
ferred to Member in 1890.

C O. Maddock, m.e.i.c, construction en-
gineer of International Nickel Co. of
Canada Ltd., is chairman of the Sudbury
Branch of the Institute.

Mr. Maddock was born at Inwood,
Ontario, and graduated from University
of Toronto with a B.A.Sc. in 1918. His
early work was with the Toronto &
Vork Roads Commission as a.ssistant
to the chief engineer, and as foreman on
bridge construction with McNiven Bros.,
Toronto. For two years he was detailer
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A. C. Macnab, M.E.I.C.

Mr. Macnab is a graduate of the Uni-
versity of Toronto where he received a

B.A.Sc. degree in 1932 and that of M.E.
in 1944. He joined the Dominion Wool-
lens & Worsteds Ltd., in 1941, coming
from Hamilton, Ont., where he was an
engineer for Donald Ropes & Wire
Cloth Co.

H. P. Hamilton, m.e.i.c, of Consolidat-
ed Mining and Smelting Co. Ltd., has
been elected chairman of the Kootenay
Branch of the Institute.

Originally from Regina, Mr. Hamil-
ton, after graduating from LTniversity of

Toronto in elnctrical engineering in 1934,

worked with the Water Development
Committee at Swift Current, Sask. He
worked in 1936 to 1938 with the Church-
ill River Power Co. at Island Falls,

Sask. In 1939 he went to the engineer-
ing department of the Hudson Bay
Mining and Smelting Co. in Fhn Flon,
Man., as a designer and draughtsman.
He joined the Consolidated Mining &
Smelting Company in 1946 to work on
design engineering.

H. P. Hamilton, M.E.I.C.

Jean Saint-Jacques, m.e.i.c, is the
chairman of the Quebec Branch of the
Institute.

Born in Montreal, Mr. Saint-Jacques
studied at Mount St.-Louis College. He
graduated in civil engineering from
Ecole Polytec'hnique in 1929 and in

electrical engineering from McGill in

1931. He started his career in engineer-
ing with The Shawinigan Water &
Power Company. He has been con-
tinuously emitloyed by Quebec Power
Companv since 1932. At present he is

director of sales and contracts with Que-
bec Power Company, directing the
power and gas contract department, the

power and gas sales promotion depart-
ment, the advertising department, and
property and tax department and rate

studies.

Has been a member of the Engineer-
ing Institute since graduation and has
been a director and the secretary of
the Quebec Branch of the Institute in

the past. He is a registered professional
engineer, and is active in Sea Cadet
and Navy League work.

Jean Saint-Jacques, M.E.I.C.

H. R. Hayes, M.E.I.C., general supervisor
of Standards for Burns & Company,
Limited, Calgary, Alta., has been elect-

ed chairman of the Calgary Branch of

the Institute.

Mr. Hayes is from Gleichen, Alberta,
and a graduate of the University of
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H. R. Hayes, M.E.I.C.

Alberta, where lie received a B.Sc. de-

gree in civil engineering in 1934. Upon
graduation he was a transitman with
the CPU. In 1937 he went to Bums
& Co. Ltd., as time study engineer. He
was appointed a supervisor of standards
later that year and, in 1940, general

supervisor of standards.

Col. H. W. Love, o.b.e., m J!.i.c., has been
appointed commander of the North
\Vest Highway System, in Whitehorse,
Y.T. Colonel Love was stationed pre-

viously at the Department of National
Defence, Ottawa, with the appointment
of chief engineer, Canadian Army.
Graduating as a B.Sc. from Queen's

University in 1936, he joined the R.C.E.
as a lieutenant, going overseas in 1940.

He rose to the rank of Colonel, and re-

ceived the appointment O.B.E., while
still overseas. Returning in 1946, he
was appointed the director of works and
construction, in the Q.M.G. Branch of

DJ^.D.

E. R. Williams, m.e.i.c, of Shawinigan
Chemicals Ltd., has been elected a di-

rector of the Company and vice-presi-

dent in charge of manufacture. Mr
Williams joined the Shawinigan organ-
ization in 1915, and has held a number
of posts, including that of works man-
ager at Shawinigan Falls.

He graduated in chemical engineering
as a B.A.Sc. from the University ol

Toronto in 1912.

W. J. McAdam, m.e.i.c, has resigned

from his position as chief engineer of

J. L. E. Price and Company Limited,
to form a partnership, with Mr. D. F.

Wood, M.E.I.C, to be known as Wood
and McAdam. consulting engineers,

Montreal.

Lt.-Colonel H. D. Berry, r.c.e., M.E.I.C.,

has been posted to the office of the
chief engineer (P. & T.) Armv Head-
quarters, Department of National De-
fence, in Ottawa.
Lt.-Colonel Berry, as a major, went in

1949 to Fort Bel voir, Va., as Canadian
liaison officer, at the Engineer Research
and Development Laboratories.

Lome P. Baker, m.e.i.c, has returned
to Canadian General Electric Co. Ltd.,

Davenoort Works, in Toronto, Ontario.
Mr. Baker, who graduated from Uni-

versity of Toronto in 1935, followed a
oractical electrical course with C.G.E.
for ten months. The following years he

worked on design and nroduction with
the company. During World War II he
served with the Canadian Army (over-
seas). After retiring as officer command-^
ing the Ottawa workshop, R.C.E.M.E.,
lie was appointed assistant trade and
industrial commissioner in London, Eng-
land. In 1950 he joined the Anglo-Can-
adian Purchasers Ltd. in Toronto.

Major Leonard Martin, m.b.e., m.e.i.c.,

of Montreal, has been promoted to the
rank of lieutenant-colonel and named to

command No. 2 Technical Regiment,
R.C.E.M.E., a Montreal Reserve Force
unit. He is the managing director of

H. L. Peiler & Co., Montreal.
Lt.-Col. Martin served at the start of

the war with the 2nd Battalion, Cana-
dian Grenadier Guards. An engineer by
profession, he was appointed in 1942 to

the Royal Canadian Ordnance Corps
and later to the Royal Canadian Elec-
trical Mechanical Engineers. He served
with the latter corps in the United
Kingdom, Italy and Northwest Europe.

Maj. L. Martin, M.E.I.C.

Lt.-Col. Martin received the M.B.E. for

his war services and was mentioned in

despatches. Since the war he has served
in the R.C.E.M.E., Reserve Force.

Lt.-Col. Martin is a graduate of

Clarkson College of Technology, Pots-
dam, N.Y., where he received a B.Sc.

in mechanical engineering in 1934. Upon
graduation he joined H. L. Peiler & Co.
Limited.

Rolf Lockeberg, m.e.i.c, has been ap-

pointed controller of Canadian Ingersoll-

Rand Co. Ltd.
He graduated from Queen's Univer-

.sity receiving the degree of B5c. in

mechanical engineering in 1940. He
ser\ed with the R.C.A.F. for 5 years
and then attended the Harvard Grad-
uate School of Business Administration,
vVhere he received the degree of Master
of Business Administration in 1947. Since

that time he has been associated with
Canadian Ingersoll-Rand Co. Ltd.

R. G. Johnstone, M.E.I.C., is vice-presi-

dent and general manager of the St.

Raymond Paper Limited, Montreal. Mr.
Johnstone has been associated with the

industry for many years. After grad-

uating from N.S.T.C. in 1924, he joined

the Newfoundland Pulp and Paper Co.
Later he was with the Harland Engi-
neering Company in Montreal, and he
went to the E. B. Eddy Co., Hull, Que.,

as production manager in 1934. In ld4&

he joined the Brompton Pulp and Paper
Co., at East Angus, Que.

Raymond A. Frigon, M.E.I.C., is an as-

sistant research officer in the DivisioL
of Building Research, National Research
Council. He is also secretary, in associa-

tion with Mr. R. S. Ferguson, of the
Associate Committee on the Nationai
Building Code, and secretarj' of five oi

the technical .sections of the committee
on Civil Defence.
He went to Washington, D.C., in 1947,

as scientific Liaison officer between thi;

Canadian and American Research Couii-
cils. He returned to Ottawa early
1951.

A. C. Northover, m.x.ijc., has been ap-

pointed manager of the Leamington
Public Utilities Commission. The Com-
mission operates the municipal hydro
water and gas services. Mr. Northover
was formerly resident engineer for Mc-
Kim Township, Sudburj-, Ont.
Mr. Northover is a graduate of Uni-

versity of Toronto where he received
a B.ASc. in 1934 and a C.E. in 1947.

Stewart Troop, mj;.i.c., is managing di-

rector of MacDonald Mines and Can-
dego Mines with headquarters in Mont-
real.

Mr. Troop has been in the mining in-

dustry for many years, most recently as

consulting mining engineer and man-
ager for Chibougamau Properties, Ltd..

and Cache Lake Chibougamau Lines
Ltd.

P. G. W. Walker, M.E.I.C., has been ap-

pointed citj- engineer for Penticton. B.C.

Previously he was the townsite man-
ager with the Longlac Pulp and Paper
Company at Terrace Ba}^ Ont.

C. O. P. Klotz, M.EJ.C., of Aluminum
Company of Canada. Montreal, has

been appointed production manager for

the building industr}". He hsis been with

the Companj- since 1942, and has work-
ed at Kingston, Ont., and at Arvida
Que., coming to Montreal in 1946 as a

development engineer.

f*?»i'

C. O. P. Klotz. M.E.I.C.

A. Scott, MXJ.c, is now senior staff en;.

neer. Defence Construction Ltd.. Man-
time Region, with headquarters at HaU-
fax. He was previously division engineej

for Canadian National Railways. Hali-

fax. N.S.. and a member of the staff oi

C. A. Fowler «fe Co. on the constructioi
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I Mount St. Vincent College, various

,liuols and hospitals and on the pre-

uninary survej^s for .the Halifax-Dart-

nouth Suspension Bridge.

\. E. McMillan, m.e.i.c, formerly elec-

rical engineer for R. A. Hanright in

;t. Catharines, Ont., is now with H. G.

\cTes and Company at Niagara Falls.

He graduated from McGill University

a electrical engineering in 1926. He was
vith the Saguenay Power Co. Ltd., and
Uuminum Company from 1940 to 1944,

vhen he joined the Canadian Interna-

ional Paper Company at Three Rivers,

Jue. He went to St. Catharines in 1949.

.awrence Maclsaac, m.e.i.c, of New
jilasgow, N.S., has been appointed indus-

rial engineer, Atlantic Region, Cana-
lian National Railways, Moncton. He
s a graduate of Nova Scotia Technical

JoUege. He joined the engineering de-

)artment of the C.N.R. in 1946

W. M. Kellett, m.e.i.c, is industrial en-

;ineer with Coleman Stove & Lamp
'o. Ltd., in Toronto, Ont. He was pre-

iously production engineer, for general

)roducts Mfg. Corporation Ltd., in

^ondon, Ont.

Lome C. Lambert, m.e.i.c, is now asso-

iated with John T. Hepburn and Sons
limited.

Mr. Lambert was on a research fel-

owship at the Ontario Research Foun-
lation in Toronto since 1949. He was
issociated previously with the Alum-
num Company of Canada.

ii. P. Fielding, m.e.i.c, is a senior civil

;ngineer with the Aluminum Company
)f Canada, at Arvida, Que. Formerly
le was structural designer for the De-
jartment of Highways & Public Works,
at Halifax, N.S. He graduated from
N'ova Scotia Technical College in 1945

n civil engineering.

r. A. G. Beeching, m.e.i.c, of Van-
.over, B.C., is with the Indian Affair's

Branch of the Department of Citizen-
ship and Immigration at Vancover. He
ivas previously an electrical engineer in

[the Dominion Water & Power Bureau
[it Vancouver.
Mr. Beeching is a graduate of the

University of British Columbia, where
lie received a B.A.Sc. degree in electrical

ngineering in 1939.

Lt.-Col. "W. Alton, m.e.i.c, has been
promoted from the rank of major and
officer commanding the Central Com-
mand H.Q., Signal Squadron, at Oak-
ville, Ontario. His new appointment is

(hat of general staff officer Grade I, in

the Directorate of Signals, at Army
Headquarters in Ottawa.

D. C„.U„ M...,.c., has been transfe,red
Irom Dominion Atlantic Railway, head-
quarters at Kentville, N.S., to Canadian
Pacific Railway Company, North Bay,
as assistant district engineer, Algoma
District.

Mr. Collis served with C.P.R. in Saint
lohn, N.B., before going to Kentville.

Steve Dembicki, m.e.i.c, is with the en-
gineering department of Canadian In-
dustries Limited in Montreal. He wa?
previously sales engineer for Dominion
Electrohome Industries Limited in

Kitchener, Ont.
Mr. Dembicki graduated from Uni-

versity of Alberta in Mining in 1940
and in mechanical engineering from Mc-
Gill University in 1941.

C. H. Vatcher, M.E.I.C.

C. H. Vatcher, m.e.i.c, has joined the
Toronto office of English Electric Com-
pany of Canada Limited. Mr. Vatcher
was for four years in industrial sales

and for three vears in the engineering
branch of the R.C.N.

W. O. Rowan, m.e.i.c, is associated with
Canadian Brazilian Services, Ltd., Tor-
onto, in the engineering procurement
division, electrical section. He was for-

merly a sales representative for the
Canadian General Electric Co. Ltd., in

Fort William, Ont.

E. L. Paterson, m.e.i.c, of Imperial Oil

Ltd., has been transferred from Van-
couver, B.C., to Toronto, Ont., as assist-

ant manager in the asphalt sales depart-

ment.

W. L. Noble, M.E.I.C., is now vice-presi-

dent of L. McGill Allan Limited, gen-
eral contractors, Windsor, Ont.
Mr. Noble is a graduate of the Uni-

\-ersity of Saskatchewan, having re-

ceived the degree of B.Sc. in civil engi-

neering in 1941. Prior to joining L.

McGill Allan Limited, he was with the

contracting department of the Canadian
Bridge Company Limited, Walkerville,

Ontario.

J. D. P. McPherson, m.e.i.c, previously
assistant chief engineer for the Highway
Paving Co. Ltd., Montreal, Que., has
joined the Construction Equipment Co.
Ltd., Montreal. He graduated from Uni-
versity of Alberta in 1943 with the de-

gree of B.Sc. in civil engineering.

Mr, McPherson is a past-chairman of

the Junior Section of the Montreal
Branch of the Institute.

A. A. Johns, m.e.i.c, who was with the
Department of Mines and Technical
Surveys at Ottawa, is now associated

with the Foundation Co. of Ontario, at

Sault Ste. Marie, Ont.

E. A. Thompson, m.e.i.c, is with Mount
Enterprise Ltd., at Morin Heights, Que.
He wa.g previously town manager of the

Town of Sackville, N.B. He has also

served as town engineer of Bridgewater,
N.S.

E. A. Sprenger, m.e.i.c, has resigned his

position as works manager at the gun
division of Canadian Arsenals, Longue-

uil, P.Q., and has joined Sorel Indus-
tries Ltd. as production manager.

Will Smith, m.e.i.c, is now division

manager with Newfoundland Light &
Power Co. Ltd., at Corner Brook, Nfld.

Mr. Smith has worked previously
with the National Light & Power Com-
pany, Moose Jaw, Sask., and with the

Yellowknife Electric and Power Com-
pany at Yellowknife.

Malcolm Frank Wilding, m.e.i.c, is em-
jjloyed by the Aluminum Company of

Canada Limited, Montreal.
Mr. Wilding, who graduated in 1944

from L'niver.'iity of British Columbia
went to the Northern Electric Company
soon after as a sales engineer. He
worked for Northern Electric in Mont-
real, Vancouver, and Calgary, as a

power apparatus specialist.

F. D. Wolever, m.e.i.c, is with Ross &
Greig. Reg'd., the engineers' supplies

division of Upton Bradeen & James
Limited, Montreal. He will have juris-

diction over engineering and sales of

engine and pumping equipment. Prev-
iously he was a sales engineer for Cana-
dian Fairbanks Morse Co. Ltd., Mont-
real.

John A. Fuller, jr.E.i.c., has been ap-
pointed manager of the Vancouver dis-

trict office of John Inglis Co. Limited.
Mr. Fuller is a mechanical engineer-

ing graduate of the University of Tor-
onto. He has been with the Company
since graduation and during that time
has completed a course of instruction

with the W^orthington Pump & Machin-
ery Corporation of Harrison, N.J.

John A. Fuller, jr.E-IC

Conrad Goldman, jr.E.i.c, is now em-
ployed with National Analine, m Buf-
falo, N.Y. Previously he was with Ross
Productions Company in Montreal.

D. B. Kilpatrick, jr.E.i.c, of Montreal.
has been elected George F. Baker
Scholar at the Harvard Graduate School
of Business Administration.
Mr. Kilpatrick received the degree

B.Eng., from McGill University in 1949
Entering the Royal Canadian Artillery
in 1942 as a private, he served in Sicily,

Italy, Belgium and Holland and received
his discharge in 1945 as a first lieutenant.
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D. W. Blair, jr.E.i.c., is division engineer
for the Montreal Terminals and St.

Jerome divisions of Canadian National
Railways, Montreal.

JMr. iilair graduated from the Univer-
sity of New Brunswick as a B.Sc. in

civil engineering. He entered the rail-

way service in 1946, as a junior assistant

engineer in the Department of Research
and Development, Montreal, and was
appointed in 1948 assistant engineer a*

Levis, Que., and later in the year, di-

vision engineer, Latu'entian division

Quebec. Que. From 1940 to 1945 he was
on naval ser\'ice with the R.C.N.V.R.,
on loan to the R.N., rising from ordin-

ary seaman to Lieutenant, and being
awarded the M.B.E., in January, 1943.

Fernand R. Boucher, jr.E.i.c. formerly
with the Aluminum Co. of Canada Ltd.,

^Montreal, is now a sales engineer foi

Canada Creosoting Company, Montreal.
Que.

R. R. Cheyne, jrj;.i.c., has accepted a

position with the Alminum Company oi

Canada and for the next two years will

be working for The Demerara Bauxite
Co., Ltd., in British Guiana.
Mr. Cheyne is a graduate of the Uni-

versity of Saskatchewan, where he re-

ceived a B.Sc. in mechanical engineering
in 1949, he was formerly with General
Steel Wares Ltd., London, Ont.

John C. Martin, jr.E.i.c, previously as-

sistant engineer for Canadian National
Railways,, in Toronto, is now working
for the Quebec North Shore & Labrador
Railway, at Seven Islands, Que.

L. B. Murphy, jr.E.i.c, has been trans-

ferred from Canadian General Electric

Co., in Toronto, Ont., to the Western
Nova Scotia Electric Co. Ltd., Yar-
mouth, N.S.
A graduate of Nova Scotia Technical

College, Mr. Murphy received a B.Eng.
in electrical engineering in 1949.

R. A. Pollard, Jr.E.i.c, is with Northern
Construction Co., at Bridal Falls, B.C.
A graduate of the University of Brit-

ish Columbia, he received a B.A.Sc. in

civil engineering in 1949.

John L. Pulford, Jr.E.i.c, has been
appointed district product manager,
communications equipment and over-
head and underground, for the new Al-

berta district of the Northern Electric

Company Limited, with headquarters at

Edmonton. Mr. Pulford commenced his

career with the Northern Electric Com-
pany Limited in the installation depart-
ment Western area in 1937 and after

four years as a wireless electrical me-
chanic in the R.C.A.F. returned to uni-

versity and graduated from the Univer-
sity of Toronto with the degree of

B.A.Sc. engineering and business, 1950.

Upon graduation he rejoined the
N^orthern Electric Company Limited at

Montreal and in October, 1950 was ap-
pointed district telephone sales engineer
for the Alberta-British Columbia Dis-
trict. With the division of that district

into two separate districts he was ap-
pointed to his present position.

Richard A. Quance, jr.E.i.c, who was
with Shell Oil Co. at Montreal East,

Que., is now with the engineering de-
partment of Canadian Synthetic Rubber
Ltd., Sarnia, Ont. He is a graduate in

phy.sics from Queen's University, class

of 1946.

Arthur J. Robinson, Jr.E.i.c, who was
with Canadian Industries Limited, has
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joined Canadian Salt Company Limited,
as an engineer at the plant at Windsor,
Ont.

R. R. Scott, jr.E.i.c, is engineer for

Bathurst Power & Paper, Bathurst, N.B.
He had worked with the electrical engi-

neering division of the National Re-
search Council in Ottawa, Ont.

Andre St. Arnaud, Jr.E.i.c, is with the
|)rovincial Department of Roads, at

Mont-Joli, Que. Previously he was with
Theresa Gold Mines, Longlac, Ont.

C. A. Groom, jr.E.i.c, is sales engineer

for Creamery Package Mfg. Co. of Can-
ada Ltd., in Toronto. He was previously
associated with John Inglis Co. Ltd.,

Toronto, as refrigeration sales engineer.

Jean Bourassa, Jr.E.i.c, is employed as

junior electrical engineer for Montreal
Tramways Co., in the power department
in Montreal.

Douglas K. Campbell, jr.E.i.c, is a

junior engineer at North Bay, Ont., and
assistant to the line maintenance engi-

neer, of the Hydro-Electric Power Com-
mission of Ontario.

B. B. Denyes, jr.E.i.c, is employed by
the Federal Department of Public
Works at Ottawa. Prior to joining the

Department he was mechanical engineer

for The Steel Company of Canada, Ltd.,

at Gananoque, Ont.

Myer Dimentberg, jrJi.i.C, who was for-

merly witn i±. G. Acres & Co., in

Niagara Falls, Ont., is now with C. D-
Howe Co. Ltd., on an assignment in

Montreal.

W. H. Garland, jr.E.i.c, is resident engi-

neer for Defence Construction Limited
at Wainwright, Alberta.

Jean-Louis Gregoire, Jr.E.i.c, of Mont-
real, is with bhawmigan \\ ater & Powei
Co., central maintenance department at

Shawinigan Falls, Que.

E. W. Groves, jr.E.i.c., has joined the
service department of General Motors
Diesel Ltd., London, Ont. He is an
operating instructor, travelling on de-

liveries of new locomotives.

B. T. Kerr, jr.E.i.c, who was working
with Tlie bhawinigan Engineering Co.
Ltd., at Shawinigan Falls and at

Trenche, Que., is now in Montreal asso-

ciated with Purdy & Henderson Co.
lAd., as managing director.

A. H. Mallette, jr.E.i.c, is employed as

a mechanical engineer with Donnacona
Paper Co., Donnacona, Que. Previously
lie was plant superintendent for Coca
Cola Ltd., at Quebec City.

W. D. Martin, jr.E.i.c, is with Brompton
Pulp and Paper Co. Ltd., at Red Rock,
Ont. He has worked previously in the

liaper industry, with Price Bros. Co
Ltd., at Riverbend, Que, and in British

Columbia.

Murdo Murchison, jr.E.i.c, is with the
Montreal Engineering Co. Ltd., Mont-
real, Que. He was previouslv w-ith Cal-

gary Power Ltd., as a junior engineer.

J. W. McCarthy, Jr.E.i.c, is a construc-
lion engineer with the Steel Co. of

Canada, Hamilton, Ontario.

L. S. Thompson, jr.E.i.c, is employed
by the Horton Steel Works Limited in

the erection department, in Fort Erie,

Ontario.

M. E. Thompson, jr.E.i.c, is with the
National Defence Department in the in-

spection services (electronics and ele

trical engineering).

Lucien Trudel, jr.E.i.c., who has b*;

with the Quebec Department of Mjl
for several years has been tran.sferreti

i

from Noranda, Que., to Quebec City. '

Dan F. WiUiamson, jr.E.i.c, is a £^

engineer representing Sandwell a

Company Limited, consulting engine'

of Vancouver, B.C. He is at the Ho
Sound Pulp Companj' Limited Mill,

Port Mellon, B.C.

Wm. N. Venables, jr.E.i.c., who was
town engineer for I'lin Flon, Manitoba,
is now with the Wells Construction Co.
in Flin Flon.

James C. Akerley, S.E.I.C., formerly of

North Sydney, N.S., is working 11

Windsor, N.S., as resident engineer foi

J. Price on permanent building con-

struction.

Mr. Akerley is a graduate of the Uni-

versit}' of New Bmnswick, where he re-

ceived a B.Sc. degree in civil engineer-

ing in 1950.

Joseph Badzioch, sj:j.c, is taking a

two-year post-graduate training course

with A. RejTolle & Co. Ltd., electrical

manufacturers, in Durham, England
The course includes approximately nim.

months factory work, three months out-

side erection, and the rest of the tim-:

is spent in the contracts and engineering

ofRces. He also intends to spend abou!

six months with C. A. Parsons Co. Ltd.

turbine manufacturers, after which h-;

will return to Canada.
Mr. Badzioch received a B5c. degret]

from the University of Alberta in 1950

Marc Bergeron, SJ)J.c., is with Concrete
Repairs and ^\'aterproofing Co. Ltd.

Quebec, Que. He was formerh- witL

Lalonde & Valois, consulting engineers

in Montreal.
Mr. Bergeron graduated from McGil

L'niversity, receiving a B.Eng. degree ii
i

civil engineering in 1950.
|

W. R. K. Coulthard, sj:j.c., is presentlj

emploj-ed as general construction engi-j

neer for Defence Construction Ltd., a'

Brandon. Man.
Mr. Coulthard graduated from tht

L'niversitj' of Man. with a degree oi

B.Sc, in civil engineering in 1950.

Charles E. Day, s.ej.c. (L'niversity oi

New Brunswick, civil, 1950), is nov
employed as building inspector for tht

City of Halifax, N.S.

H. D. DeBeck, s.e.i.c (the University ol

B.C.. B.A.Sc, civil, 1950), is with tht

Water Rights Branch, at Kamloops
B.C.

Lino Dotto, s.e.i.c, is draughtsman witb

Sandwell & Company, consulting engi-

neers in Vancouver. B.C.
Mr. Dotto graduated from the Uni

versitj' of British Columbia, in 1950.

Charles A. Goldbloom, S.EJ.C, televi-

sion engineer, representing Electrica

Products Mfg. Co.. Ltd.. has spent tht

past month with the television depart-

ment of National Co.. Inc. On his re-

turn he will be associatetl with Fleet

wood Television of Montreal.
Mr. Goldbloom graduated from Mc

Gill University in 1950. He was for fou

years in radar with the R.C.A.F.

J. G. Hamel, s.e.i.c. (McGill L'niversiti

B.Eng.. civil. 1950) is at Lac St. Jean

Que., as assistant resident engineer fo

Harold Doran. architects and engineers

Previously he was field engineer fo

Foundation Co. in Ottawa. Ont.
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larray V. Harris, s.e.i.c, (University

Tew Brunswick, B.Sc, civil, 1950) is a

ivil engineer with the Bell Telephone
;!o., Montreal, Que.

itanlcy Hodgson, s.e.i.c, (University of

kitish Columbia, B.A.Sc, mining, 1950)

s a junior engineer with Consolidated

dining and Smelting Company Ltd., at

he Sullivan Mine in Kimberley, B.C.

ieith Jamieson, s.e.i.c, of Rossland,

i.e., thud year student in civil engi-

leering at the University of British Col-

iinbia, has been awarded the Road
Guilders' and Heavy Construction Asso-

iation scholarship.

var Johnsson, sji.i.c, (Queen's Univer-
ity, B.Sc, mechanical, 1950) is now in

>aint John, N.B., working for T. Mc-
^vity and Sons, Ltd., in tlie engineering

tepartment.

tf. J. Larose, sn.i.c, (McGill Univer-
;ity, civil, 1950) is now with Pentagon
Construction Co., Parent, Que. After

graduation he was with McCoU Front-

mac Oil Co., Montreal, Que.

J. S. Mander, s.e.i.c, is in charge of

nechanical design for the firm of J. E.

J. Walker, Consulting Engineers Ltd.,

jf Hamilton, Ontario, working in the

Toronto Office. During the summer of

1950 he was assistant engineer for

Moody & Moore, architects, in Winni-
peg, Man.

P. A. Monaghan, s.e.i.c, who was prev-

ously with the Geodetic Survey of Can-
ida, Department of Mines and Techni-
cal Surveys, is now with the Photo-
graphic Survey Corp. of Canada Ltd.,

Toronto, Ont.

Joseph Y. McCarthcr, S.E.I.C, (Nova
Scotia Technical College, B.Eng., mech-
anical, 1950) is a mechanical engineer in

gas turbine engine development for A.

V. Roe (Canada) Ltd., Toronto.

Gordon M. McKay, SJi.i.c, (University

of Manitoba, B.Sc, electrical, 1950)

from Winnipeg, Man., is now working
for the Saskatchewan Power Corp. in

Regina, Sask.

Robert Rice, S-E.i.c, University of

Manitoba, B.Sc, electrical, 1950) is now
working for the International Business

Machines in Montreal.

Geo. A. Robinson, s.e.i.c, who was
junior development engineer with
Photographic Survey Corporation in

Toronto, is now with The Central Mort-
gage and Housing Corporation at Ajax,

Ontario.

D. M. Ryan, s.e.ic, (University of Mani-
toba, B.Sc, civil, 1950) is in Montreal
working for C. D. Howe Co. Ltd.

S. B. Smith, s.e.i.c, (University of

Manitoba, B.Sc, electrical, 1950) is a

design engineer with A. V. Roe Canada
Ltd., at Malton, Ont.

K. M. G. Tambon, s.e.i.c, (McGill Uni-
versity, mechanical, 1950) is a service

engineer for Bailev Meter Co. Ltd.,

Halifax, N.S.

K. Toftdahl, s.e.i.c., is now with the
Columbia Cellulose Co., at Terrace, B.C.
He was previously at the Nanaimo
River Camp of the Victoria Lumber
Company.

John A. R. Cann, sj;.i.c., is assistant

general manager for Canadian Aviation
Electronics, Montreal, Que.
Mr. Cann is a graduate of McGill

University, having received a B.Sc. de-
gree in 1948.

F. H. Gardner, sji.i.c, (University of

Toronto, B.A.Sc, civil, 1950) is field en-
gineer for Proctor, Redfern & Laughlin,
consulting engineers in Toronto.

Ralph Karic, s-E.i.c, who has been work-
ing in England for one of the companie.s
of Brush-Associated British Oil Engines,
on a post-graduate training scheme, will

return to Canada in June, 1951.

He will work in a new office of the
Brush A.B.E.O. group of companies in

Montreal.
He graduated from University of

Manitoba in 1949, with a degree of B.Sc.
in electrical engineering.

John P. Miller, s.e.i.c, of St. Thomas,
Ont., who will graduate this j'ear as a
civil engineer from the University of

Manitoba, has been appointed municipal
engineer for Atikokan, Ont.

R. B. Welch, S.E.I.C., (Nova Scotia Tech-
nical College, civil, 1950) of Noranda,
Que., is now working as junior engineer
for Brian R. Perry, consulting engineer,
Montreal.

J. W. Withrow, S.E.I.C., (University of

New Brunswick, B.Sc, electrical, 1950)
is in St. Catharines, Ont., employed with
McKinnon Industries Ltd., as an elec-

trical engineer.

Visitors To Headquarters

E. C. Thorne, M.E.I.C., Ottawa, Ont.,

April 2, 1951.

C. S. Landon, M.E.I.C, Winnipeg, Man.,
April 3.

Dean R. M. Hardy, mj;.i.c., Edmonton,
Alta., April 3.

C. W. Gilchrist, Ontario Good Roads
Association, Ottawa, Ont., April 3.

J. W. D. Farell, M.E.I.C., Regina, Sask.,

April 9.

J. F. Hole, S.E.I.C., Edmonton, Alta.,

April 11.

J. A. Van den Broek, m.e.i.c, Ann
Arbor, Mich., April 11.

Krishna Swarup, Lucknow, India,
April 11.

G. E. Cole, M.E.I.C., Winnipeg, Man..
April 12.

J. F. MacLaren, M.E.I.C., Toronto, Ont.,

April 16.

J. E. B. Sawyer, jr.E.i.c, La Tuque, Que.

H. R. Hayes, mji.i.c, Calgary, Alta.,

April 23.

F. W. Gray, mji.i.c, Victoria, B.C.,

May 1.

(j^bituarieg

The sympathy of the Institute is extended to the

relatives of those whose passing is recorded here.

H. L. Bucke, m.e.i.c, who was promin-
ently associated with the building of

the transcontinental railway and with
development of hydro in Ontario, died
at his iiome in London, Ont., on March
2, 1951.

Mr. Bucke was born at London, Ont.,

in 1879. He graduated from the Royal
Military College in civil engineering in

1900. He was employed for 17 years
by Canadian railways. With the Grand
Trunk Pacific railway he was resident
engineer on construction of the road for

250 miles east of Sioux Lookout. He was
associated with the Hydro-Electric Pow-
er Commission of Ontario for 33 years.

Most of that time was spent on the
Queenstown-Chippawa development of

Niagara Falls, Ont., of which he was
appointed general superintendent in

1922. He retired in 1946 and returned
to London a little more than a year ago.
He joined the Institute as a Student

in 1900, transferring to Associate Mem-
ber in 1904, becoming a Member in

1912. He attained Life Membership in

the Institute in 1942.

Beaudry Leman, m.e.i.c, banker and
engineer, chairman of the board of the
Banque Cauadienne Nationale, died at

his home in Outremont, Montreal, on
April 9, 1951. Mr. Leman's career had
followed the unusual pattern of begin-
ning with a distinguished record as an
engineer and continuing with even great-
er distinction in banking.

Mr. Leman was born in Montreal in

1877. He was educated at Mont St.

Louis College and under private tuition.

He studied engineering at the University
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Beaudry Leman, M.E.I.C.

of Lille in France, receiving a civil engi-
neering degree there in 1899. He did
post-graduate studies at McGill LTni-

^-ersity which earned him a bachelor of
science degree the following year. From
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1900 to 1907 he was a civil engineer
with the Shawinigan Water and Power
Co., of which lie was a director at the
time of his death. During the last five

of those six years, he was mayor of the
Town of Shawinigan Falls, becoming, at
21 years of age. the first man to hold
the position since it had been incorpor-
ated as a town.
Mr. Leman went into banking in 1912.

with the old Banque d'Hochelaga, and
two years later went to the newly-
merged Banque Canadienne Nationale
as general manager. He was vice-presi-

dent of the bank in 1932, and was the
president from 1934 to 1947.

Of the many commissions of which ho
was a member was the Royal Commis-
sion of Banking and Currency in 1933.

In 1929 he was elected president of the
Canadian Bankers Association. He was
honorarv president of that association
from 1944 to 1949.

He was vice-president of the General
Trust Co. of Canada. He held director-

ships in: Consolidated Bakeries of Can-
ada Ltd.; Montreal Tramways Co.:
Napierville Junction Railway Co.; Ogil-

vie Flour Mills Co. Ltd.; and Shawini-
gan Water and Power Company.
He was a member of the Canadian

Record Council from 1939 to 1942.

He joined the Institute as a Student
in 1901, becoming an Associate Member
in 1902. He attained Life Membership
in 1947.

He was awarded the Julian C. Smith
medal of the Institute in 1941, for his

contribution to the solution of public
and municipal financial problems. At
that time there was cited his service on
Royal Commissions such as the Cana-
dian Advisory Committee on the St.

Lawrence Waterway in 1927-28; on the
Railways and Transportation Commis-
sion in 1931-32; and later on the Allied

Supplies Corporation.

Geo. H. Ferguson, m.e.i.c, consulting

engineer of Ottawa, Ont., died on
March 16, 1951.

Born in Toronto in 1883, Mr. Fergu-
son graduated from the University of

Toronto with the degree of B.A.Sc, in

190G. Following graduation he was en-

gaged on various work in the service of

several consulting engineers, and later

joined the staff ot the Hydro-Electric
Power Commission of Ontario as assis-

tant lo'draulic engineer, becoming hy-
draulic engineer of the Commission of

Conservation of Canada in 1911.

He .served oveiseas with the Royal
Canadian Engineers during the First

World War, and was awarded the Mili-

tary Cross. He returned to duty at Ot-
tawa in 1919. He joined the staff of the

Grand Trunk Arbitration Board in 1920,
and at the conclusion of that arbitration,
served as special engineer to the gen-
eral manager, Toronto Transportation
Commission during the rehabilitation of

the Toronto street railway. He returned
to Ottawa in 1923, to develop the Pub-
lic Health Engineering Division of the
newly formed Department of National
Health, of which division he became
chief.

During the following 20 years, Mr.
Ferguson actively co-operated with the
engineers of the United States Public
Health Service in regard to matters of

public health engineering having a de-
finitely international aspect. Also the
work of the Public Health Engineering
Division included many projects of ac-

tive co-operation with the various pro-

vincial Departments of Health through-
out Canada.
Mr. Ferguson was a member of the

Engineering Board of Review that, at
the invitation of the city of Toronto,
in 1939 made the study and report in

regard to sewage disposal for the city

of Toronto.
During World War II he was actively

engaged on public health engineering
projects for the armed forces, prisoner
of war camps and industrial develop-
ments.

Mr. Ferguson joined the Institute as

a Student in 1906, transferring to Asso-
icate Member in 1919. He attained Life

Membership in 1947. He was chairman
of the Ottawa Branch in 1943.

Jerome Douglas Burbank, M.E.I.C., an
electrical engineer at the Worthington
Pump and Machinery Corporation died
in Buffalo, N.Y., on February 6, 1951.

He had been ill nearly a year.

Mr. Burbank was born at Toronto
in 1897. He graduated as a B.A.Sc.
from the UniversUj' of Toronto in 1925.

Later he did graduate work for which
he received the electrical engineering
degree in 1938. He had attended, during
the First World War, the U.S. Naval
Radio School at Harvard University. In
1926 he moved to Buffalo and was em-
ployed by the Niagara Hudson Power
Corporation, where he remained until

1937. From 1939 to 1943 he was an
electrical engineer for the City of Buf-
falo division of buildings. For two years
he was with Colonial Radio Corpora-
tion in Buffalo, and in 1947 joined the

staff of the BuffaJo Board of Education
as teacher of electricity and related sub-
iects. He went to the Worthington
Pump and Machinery Corporation in

1948.

Portland Cement Research

The Portland Cement Associa-

tion's $3-million laboratories, re-

cently built near Chicago for re-

search and development, are the

largest and most completely equip-

ped in the world devoted exclusive-

ly to research on cement and con-

crete.

Because concrete structures serve

under widely differing conditions

of climate and use, the staff con-

stantly carries on observations of

concrete under severe conditions of

weather and wear. The Associa-

tion's work has brought substan-

tial savings through greater dur-

ability and longer service life for

concrete structures. It is the Asso-

ciation's policy to make scientific

discoveries and inventions relating

to cemeht and concrete uses fully,

freely and prom.ptly available to

the public.

He joined the Institute as a Student
in 1921, transferring to Junior in 1926
and becoming an Associate Member in

1931 and a Member in 1940. He held
membership, also, in the American In-

stitute of Electrical Engineers, Institute

of Radio Engineer?, American Militarj'

Engineers, American Radio Relay
League.

H. M. Watson, m.e.i.c, contracting en-
gineer of Dominion Bridge Co. Limited,
Lachine, died in the Western Division
of the Montreal General Hospital on
April 3, 1951. Well known in engineering
circles throughout Canada, he was bom
in Cornwall, Ont., in 1889.

H. M. Watson, M.E.I.C.

After graduating from McGill Uni-
\ ersity in 1911, with a degree in civil

engineering, he joined Dominion Bridge
Company Limited and for nine years
served in the capacit}' of draughtsman,
designer, checker and squadleader. In

1920 he was appointed assistant chief

draughtsman. In 1922 he joined the staff

of the contracting department and sii

years later was appointed contracting
engineer, a position he held continuous-
ly up to the time of his death. In the

contracting department Mr. Watsoa ,

played a considerable part in the nego-
tiations for many of the large projec -

on which the Company was engaged.
He was a member of the CorporatiO;;

of Professional Engineers of Quebec. He
joined the Engineering Institute in 1927

,

as an Associate Member, transferring to

Member in 1940.

V. H. Carruthers, mji.i.c, district en-

gineer, at Calgaiy, for the Board of

Transport Commissioners of Canadi.
died on March 29, 1951.

Mr. Carruthers "was born at Harcourt
X.B., in 1893. He was educated ai

Mount Allison Academy, and after ser-

vice overseas in World War I, in the 6th

Field Artillery, he attended University

of Toronto, and received his degree oi

B.A.Sc. in 1923. He went to the Cana-
dia-' Pacific Railways in 1919 working
as transitman during the summers. He
remained with the CompaBv after grad-

uation. He was roadmaster at Brandon.
Fort William. Kettle ^'allej-. Regina anu
Saskatoon. He was appointed divisic-i

engineer at Winnipeg in 193S, serving

later in that capacity at Edmonton av

Revelstoke also. He became distr:

engineer of the Board of Transpoi:
Commissioners in 1946.

He joined the Institute as a Membe:
in 1948.
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News
of the

Branches
Activities of the Thirty-three Branches

of the Institute and abstracts

of papers presented at their meetings

Belleville

S. SiLLITOE, M.E.I.C.

Secretary-Treasurer

The fifth meeting of the Belleville

5ranch of the Engineering Institute of

"anada was held April 9th at the Ki-
s'anis Centre with 55 members present,

^fter Mr. F. F. Fulton, chairman, had
ailed upon the secretary to read the
ninutes of the previous meeting, he
ailed upon Mr. P. T. Seibert to intro-

luce the speaker of the evening, Mr.
fohn Dibblee, m.e.i.c., to deliver his

oaper, Industry and Its Place in a Free
;^oiId.

Mr. Dibblee's discussion was attent-
vely received by the interested audience
md a stimulating effect of the meeting
vas evident in the formation of numer-
Dus discussion groups. At Mr. Dibblee's
request no resume of his paper is being
ittempted in these minutes because he
s in the process of preparing this ma-
terial for publication.
The thanks of those present was e.x-

pressed by G. B. Daugharty.

Central British Columbia

M. L. ZiRUL, M.E.I.C.

Secretary-Treasurer

The regular general dinner and meet-
ing was held at the club house of the
Kelowna Golf Club, Kelowna, B.C., on
Maroh 16, 1951. Notices were sent to all

members and branch affiliates and to
practising engineers and others connect-
?d with engineering in the district.

Twenty-eight persons were in attend-
ance.

The meeting convened immediately
after dinner with F. McCallum in the
chair.

The secretary-treasurer gave a talk on
The Manufacture of Newsprint Paper
at Powell River, B.C. The talk was later

illustrated by the film "River of Paper"
loaned by the Power River Company.
A vote of thanks on behalf of the

meeting was tendered by Mr. Lindsay
Taylor.

The matter of the proposed formation
of a branch of the B.C. Engineering
Society in the interior was brought up
for discussion. Mr. Harley Hatfield re-

ported that a circular letter had gone
out to all Professional Engineers in the

district asking if they would support a

local branch of the Society and that

replies would be in shortly. The B.C.
Professional Engineers present accepted
the offer of the E.I.C. members to use
the facilities of the next regular meeting
of the Central B.C. Branch E.I.C, as an
organizing meeting for the formation of

the proposed Interior Branch of the B.C.
Engineering Society.

The feeling was expressed that the
matter of holding joint meetings be-
tween the E.I.C. and B.C. Engineering
Society could be discussed if and when
an Interior Branch of the Society was
formed.

Cornwall

John A. Sahjeant, jr.E.i.c.

Secretary- Treasurer

A. A. B. McMath, m.e.i.c.

Branch News Editor

March 27th was Bell Telephone night
for Cornwall Branch. Twenty-eight men
turned out to hear Robert E. Martin
describe present day telephone equip-
ment, and some of the problems his

company faces. During the past 10 years
more than 800,000 telephones have been

installed, and thousands of potential

users are still waiting for service. Using

energized demonstration equipment, the

speaker described how relays "'tell"

equipment w'hat- to do, and also how
they "forget" or "remember" what has

taken place during a previous operation.

Even on simple calls, hundreds of relays

operate, while on long distance calls, a

thousand or more come into play.

During a prolonged discu.ssion period,

Mr. Martm was assisted by J. F. Card-
iner and H. B. Mi.son of the Cornwall
Bell .staff, in answering questions and
outlining points not previously covered.

J. F. Gardiner introduced the speaker,

and R. L. Blackett thanked him. Chair-

man H. W. Nickerson presided at the

meeting, held in the Howard Smith As-

sembly Room.

After several unsuccessful attempts to

visit the Cornwall Branch, President J.

A. Vance arranged to attend the Branch
meeting on April 5th. With him came
J. B. Stirling, our good friend from
Montreal.
During the dinner hour, the President

met with seven members of the execu-
tive at the Cornwallis Hotel. Later on,

21 members assembled in the King
George Hotel to hear the President's

The president at Cornwall. Mr. J. B. Stirling, vice-president of E.I.C, Montreal;
Mr. Vance, and Branch Chairman H. W. Nickerson.
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impressions of his visits across Canada.
Showing a remarkable memory for

places and names, Mr. Vance enter-

tained his listeners with descriptions of

many phases of engineering activity

from Newfoundland to British Colum-
bia.

In connection with world wide affairs,

the speaker mentioned the Institute's

contacts with American and British so-

cieties. He expressed the hope that

greater contact could be made with
England. He mentioned his forthcoming
visit to Cuba, where American and Can-
adian engineering influence was expect-

ed to have a stabilizing effect on bud-
ding Latin-American societies. He gave
his imiM-essions of the South African

Conference, which he attended with Dr.

L. Austin Wright last summer. He closed

his address with brief descriptions of

parts of Africa which they had visited.

Donald Ross-Ross introduced Mr.
Vance. Chairman H. W. Nickerson ex-

pressed the thanks of the Branch. Light
refreshments were then served, and the

president was introduced to most of

those present. He left with them a fine

impression of his friendly interest.

Edmonton

T. E. Bate, m.e.i.c.

Secretary-Treasurer

E. K. CUMMING, M.E.I.C.

Branch News Editor

The Edmonton Branch was very for-

tunate in having a paper presented by
Mr. P. H. N. White, of the Imperial Oil

Limited, on December 12, 1950. Mr.
White's paper was entitled. Methods of

Geophysical Prospecting for Petrol-

eum. Mr. White, who was born in South
Africa and educated at Oxford, has

worked in various parts of the world in

the oil industry since 1937, and is now
in charge of all geophysical exploration

for Imperial Oil Limited in this area.

Mr. White stated that there are now
various methods of exploring for pet-

roleum. Usually the exploration begins

with a reconnaissance of an area by geo-

logists to determine whether or not it is

practical to carry on a further search.

Various methods are used to obtain a

picture of the geophysical formation.

One instrument used in surveying is

a magnetometer. This instrument accur-

ately measures variations in magnetic
field. In the case of water borne and
land borne instruments, the vertical and
horizontal fields are measured and in the

case of the air borne instrument the

total field is measured. With this instru-

ment, it is possible to map the magnetite
content of the formation, thereby de-

termining whether or not the area is

favourable insofar as petroleum produc-
tion is concerned.
A second instrument u.sed in geophysi-

cal exploration is the gravity meter, a
sensitive weighing device, which mea-
sures changes in gravity due to differ-

ences in density of the formation.
These two survey instruments will

not, however, give a complete picture

and it is necessary to make use of the
seismograph to determine the physical
characteristics of favourable formations.
The seismograph depends upon the mea-
surement of waves propagated through
an elastic medium. In a seismographic
.survey, a number of holes are drilled in

which a charge is exploded. The explo-
sion sets up a wave which travels to nn
elastic discontinuity and then returns to

the surface, where it is picked up by

seismometers. When the wave velocities

are known and times are measured, these
can be converted into depth, thus pro-
viding information from which a reef

can be located.

Mr. White pointed out that informa-
tion obtained in this way would provide
no guarantee that oil will be found in

a favourable location, but it does indi-

cate formations which are likely to pro-
duce oil.

Mr. White's paper was very much en-
joyed by all members present. He pro-
vided a very excellent description of the
methods used to aid in finding the oil

which so vitally affects and interests all

members of the Edmonton Branch.

On January 10, 1951, 117 members of

the Edmonton Branch were present to

hear a paper presented by Mr. T. D.
Stanley, m.e.i.c, production superinten-

dent of the Calgary Power Company.
Mr. Stanley's paper described the ac-

tivities of the Calgary Power Company
in developing the Spray Lakes Power
project. In his introductory remarks,
Mr. Stanley pointed out that one of the

most interesting features of the project

was the foresight and engineering in-

genuity which used the natural re-

sources available in this area to provide
a large source of power.
The project consists of five and one

half miles of earth canal. 1,000 feet of

rock canal, and a Penstock tunnel. 1236
feet on a 45-degree slope and 915 feet

horizontal tunnel.

The project also includes four dams.
At the South end of the Lower Spray
Lake is the Canyon Dam and diversion

tunnel. This dam is 175 feet high. 600

feet in length, and required one million
cubic vards of earthfill. The Three Sis-

ters Dam in Goat Pass is 48 feet in

height, 980 feet long and reouired 2800
cubic yards of earthfill. The Dyke Dam
across the Goat Valley is 15 feet in

height, 370 feet long, and required 5.700

cubic yards of earthfill. The North Dam
at Whiteman's Pass is 50 feet high, 520

feet long and reouired 7,500 cubic yards
of earthfill. All Dams are of the rolled

core and earthfill type of construction.

The water for the project is stored in

the Spray Reservoir, which has a capa-
city of 180,000 acre-feet, and uses the
natural basin of the Spray Lakes and
Spray River. The reservoir has raised

the elevation 165 feet above the present
river elevation at the Canyon Dam and
140 feet abo\'e the Lower Spray Lake.
Power in this project will be produced

by three power houses. The Three Sis-

ters Power House in the Great Vallev
will have a capacity of 3600 hp. at an
average head of 50 feet. The Spray
Plant will have a capacity of 62,000 hp.

at an average head of 900 feet and the
Rundle Plant will have a' capacity of

23.000 ho. at a head of 320 feet.

Mr. Stanley outlined the work re-

quired in building access roads to the

project and the way in which the pro-

ject has progressed to date. His descrip-

tion was verj^ well illustrated by slides

showing the dams, canals and power
houses in various phases of construction.

The method used in handling the tur-

bine rotor and generator for the Spray
Power house was very interesting in

view of the fact that it was necessary to

transport this equipment by truck from
the railway siding in Canmore.
Mr. Stanley's paper was verv much

appreciated by the members, many of

whom stated that they are looking for-

ward to further papers of this nature.

describing the development of the prov-
ince's natural re.sources.

On January 30, ChrLs Fisher, M£.ic^
of Winnipeg, described to members of
the Edmonton Branch, the engineeri^
aspects of the Winnipeg Flood.
Mr. Fisher commenced by tracing the

history of Winnipeg floods, quoting the
writmgs of Sanford Fleming. In 1826.

the flood le\el was 6 feet higher than in

1950, and the water rose 9 feet in 24
hours, forcing everyone to evacuate the
area. Another quotation from the Bishop
of Rupertland concerning the flood of

1882, contained a very picturesque de-
scription of the conditions at that time.
From these records, Mr. Fisher made a
comparison of the floods of 1826, 1852,

and 1950. In each case, the water over-
flowed the bank of the Red River about
May 3rd, and high level was reached
within two daj'S of May 21st.

Mr. FLsher pointed out the impossi-
bility of controlling flooding in the

Winnipeg area by storage due to the
extreme flatness of the country- through
which the Red River flows. He stated

that he felt that the problem was one
of a combination of run-off control and
flood control through dyking, diversion.

etc. With the aid of a number of slides,

the speaker described flooding at the

Queen Elizabeth Hospital, Rover Street

Power Plant, the bridges, and various
other important points in the city. He
described the building of a bridge as an
escape route for the people of St. Vital,

by a company of reserve engineers from
Flin Flon. He also described the con-
struction of the Lyndale D.yke using 11

drag lines, 75 bulldozers. 350 trucks, 11

scrapers and approximately 20,000

people. In his closing remarks, the

speaker stated that tlie action of the

people during this emergency provided
a fine example of co-operation in our
democratic wav of life. It was his ob-
servation that the Army provided the

authority and the communications for

the operations, the engineers and con-
tractors provided the useful "know-
how" and the ordinarj- citizen did the

work.
An interesting discussion followed

Chris Fisher's talk, which dealt with
various details of flood control. The Ed-
monton Branch is indeed indebted to Mr.
Chris Fisher for an extremely interest-

ing and educational description of the

Winnipeg Flood.

Halifax Branch

W. E. Jefferson, mxj.c.
Secretary-Treasurer

M. F. De.\x, m.e.i.c.

Branch Xeics Editor

The March meeting of the Halifax

Branch was on March 15. when Dr. P.

L. Pratley, m.e.i.c, consulting engineer,

spoke on The Canso Bridge Plans. Dr.

Pratley gave details on all features of

his design of the bridge, and displayed

to the meeting slides of the alternate

sites, giving sound reasons for his final

choice. The speaker stated that there

are forces natural to the site, not often

found in any of a great many bridge

projects. For example, the combination
of ice and tidal flow is an important
one dictating the design of the piers.

This feature, he thinks, has been exag-

gerated bv many people: icebei^ do
not find their way to the strait, but pap
ice. when upended by shore crusliing, is
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le source of the belief. Slides of photo-

aphs bore out this fact. The second

aportant problem is deep salt water,

id piers of Intrusion Prepakt concrete

e the solution.

The bridge design features are: piers

) withstand impact of 225-acre ice pan,

I feet deep, moving at speed of 6 feet

er second; clearance above water, 26

et; depth of water 175 feet and 40

et of overburden at centre piers; piers

) be dowelled to rock with steel H-
eams.
Dr. Pratley's lecture was attended by
.-er 200 members, and was one of the

lost interesting the Branch has received

lis winter.

The April meeting was the third 5.30

,m. supper meeting held this year and
again proved the popularity of this

vpe of meeting. The speaker was the

ecretary-Treasurer of the Branch, Mr.
V. E. Jefferson, Chief Engineer of the

laritime Telegraph & Telephone Co.

[is subject was "Telephone Engineer-

ig."

Beginning with the invention of the

alephone by Alexander Graham Bell,

Ir. Jefferson traced briefly the subse-

uent de\elopment and history of the

ublic use of the instrument. Very quick

rowth, and reception by the public,

reated many local operating companies,

•lanufacturing became specialized and
epended on research by the holding

ompanics, although many of the Manu-
acturers today cany out their own re-

earch projects also. Bell Laboratories

3 among the largest continuing study of

ew method.s and equipment for tele-

hone use and o:)eration. The speaker

lescribed many examples of modern
ielephone equipment developed to im-
jirove service, such as, spliced ampli-

iiers for long distance service improve-
nent, recently used in a cable laid from
vey West to Havana, Cuba, in which
here were 13 spliced amplifiers; the

atest cable of a single wire in lead

leave, used in conjunction with fre-

luency dividers, allows 400 conversa-

ions at one time; a new desk set that

vill not be in use for two years, is now
n process of design.

A recent problem confronted by Mari-
ime Tel. & Tel. was combating frequent
.vinter damage by ice in Northumber-
and Strait, cutting Prince Edward
island off from sei-\'ice. These conditions
'Vere done away with by use of radio
ransmission to and from hills near New
jlasgow and Charlottetown, which were
n visual line, and using a micro-wave
^ystem with 6-channel low-frequency
^arrier. The service is 95 per cent effi-

cient, failure occurring at sunset and
luring local fog conditions. At such
imes the operation is switched over to

mother frequency system. The Com-
r>any also operates a 6-channel carrier

between Halifax and St. John.
Operator toll-dialing is one of the

newer innovations, whereby a subscriber
in one centre can be reached by an
3perator of another centre by dialing,

with no intermediate operator.
Mr. Jefferson stated that one example

Df their own research is looking for a
method for operating a dial system in

^mall communities. The operator sys-
tem presents problems of difficult main-
tenance and loss of service.

Many questions followed Mr. Jeffer-
son's lecture, and he was heartily thank-
ed bv the members for his interesting
talk.

A special meeting of the Branch was
held recentlj' with the students of the
Nova Scotia Technical College. Mr. W.
A. Take, welding engineer of Halifax
Shipyards, gave a very worthwhile
lecture on Welding.
A recent mformation campaign at

Tech resulted in a 25 per cent increase

in student membership in the E.I.C.

Many students are genuinely interested
and the credit for the large student
membership in the Branch is due to the
efforts of Mr. M. L. Baker and Prof. A.
E. FlynUj both of the College staff, and
to the present Branch chairman, A. R.
Harrington, and recent past presidents,

who have concentrated on enlarging the
student membership in the Institute.

Kingston

I. Orloff, jr.E.i.c.

Branch News Editor

J. T. Prgv.'VN, jr.E.i.c.

Secre tary- Treasurer

'When a bridge or building is to be
built in France, the contractors interest-

ed will submit their own designs, with
their bids. Large contracting firms main-
tain staffs of engineers and engage the
best consultants for the preparation of

these designs. The work is awarded to

the firm offering the most pleasing and
most economical structure. This active
competition has led to rapid and unique
developments in the uses of concrete, in

some instances outpacing American and
Canadian practice."

Illustrating his points with slides. Dr.
S. D. Lash held his audience of more
than 100 engineers spellbound, as he
talked on Recent Developments in the
Use of Concrete to the Kingston Branch
of the Engineering Institute of Canada
on March 27 in the Officers Mess at

R.C.E.M.E.
Unusual uses for concrete are not new.

As early as 1868 a concrete boat was
built, launched and used for water
transport. The most commonly used
concrete is made of Portland cement,
water, coarse and fine aggregate. This
concrete requires about 7 days to
achieve enough strength to permit re-

moval of forms. There is available how-
ever a special cement that hardens very
rapidly achieving almost full strength in

about 24 hours. There are also such de-
velopments as alkali-resistant concrete,
and that produced by air entrainment.
Concrete is rarely designed for a

strength of more than 4000 pounds per
square inch, although concrete has been
reliably tested with a strength of 40,000

lbs. More careful compaction, and more
common use of vibrators would permit
concretes with strengths of 7,000-10,000

pounds to be used.
Because of a severe shortage of tim-

ber in Holland and Belgium, the use of

precast concrete has become highly de-
veloped. Fence posts, lamp posts, roof
truss members, and even window frames
and window sashes are being made by
this method.
Great care is taken in the mixing of

the concrete and in the preparation of
the forms. The concrete is vibrated and
jolted to a high degree of compaction
which gives the finished product its

great strength and durability.

Prestressed concrete was developed by
a French engineer, Freyssinet, who took
out his patents in 1928. With the recent
expiry of his patent rights it is expected
that the use of this development will be

more common in Canada and the Unit-
ed States than hitherto.

Recently a very large bridge was con-
structed in Philadelphia by this tech-
nique. Great savings can be realized in

the cost of a structure built by this

method. Airport runways subjected to
the landing loads of aircraft weighin,?
up to 100 tons would have concrete up
to 2 feet thick in addition to a prepared
base of like thickness. By prestressing
the concrete pavement the thickn^s
could be cut about 60 per cent. Runways
using this design have been constructed
in both England and France.
The prestressing is done by stretching

wires that run through pipes in the con-
crete with hydraulic jacks. The stretched
wires are anchored by wedges or by
grout. As they tend to regain their or-
iginal size they put compression stress
in the concrete. One European firm is

manufacturing prestressed concrete
beams of standard shapes and sizes on
a commercial basis. The members are
formed in long lengths and are sold to
order by the foot, sawed to the desired
lengths.

Another recent development is "the
use of .shell concrete". Very thin, and
consisquently very economical roofs of
this type have been built over aircraft
hangers, arenas, and factory buildings.
Long spans with few columns are eco-
nomically possible. In Canada, arenas
wilih this type of roof have recently been
built in Victoria and in Quebec City.
Dr. Lash expressed the opinion that

the advanced achievements in Western
Europe were largely due to their system
of competitive designs. In Canada the
owner of a proposed building, bridge, or
(lam has a single design prepared. Al-
though care is taken to prepare eco-
nomical and pleasing structures, a lack
of competition is responsible for the
relative slow development in the con-
crete field on this continent.
Mr. W. A. Trotter thanked Prof. Lash

for his interesting, instructive and en-
tertaining talk, and Mr. G. T. Andrews
expressed the appreciation of the Branch
to Col. J. R. Dunlop and his officers
for the use of the mess.

Lakehead

G. S. Halter, m.e.i.c.

Secretary-Treasurer

J. W. Howe, jr.E.i.c.

Branch News Editor

The annual dinner dance of the Lake-
head Branch took place in the Royal
Edward Hotel on Wednesday evening,
January 24. A beautiful rose corsage was
presented to each lady as she entered
the ballroom. Cocktails were served be-
fore the dinner and afterwards variety
entertainment was provided by a piano-
accordion duet and an impersonator. A
five-piece orchestra provided the music
for the dance.
Mr. 0. J. Koreen, Branch chairman,

presided at the dinner and there were
75 couples present.
Two large Engineering Institute

shields were on proud display in promi-
nent places. Mr. Halter thanked the
guests on behalf of the executive for
attending this annual event and making
it such a success.

On February 23 the Lakehead Branch
held a dinner meeting at the Orpheum
Grill, Port Arthur. Guest sneaker for the
occasion was Mr. Harry Thomasson, di-
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rector, metallui-gical section, research
and development laboratory. Canadian
Westinghouse Company. Coloured slides

illustrated liis talk on The Modern Lab-
oratory and Its Part in Quality Con-
trol. He described several important
machines, among them the microhard-
ness machine, tiie impact testmg ma-
chine, the weatherometer, and the
master balance, which he claims is ac-

curate to 40 millionths of a pound. He
alfO gave a general jiicture of what the
laboralorj- is doing, and of its import-
ance to Canadian Westinghouse Com-
pany. Mr. Thomasson was introduced
by Dave Hunter, local manager of Can-
adian Westinghouse, and the apprecia-
tion of the members was expressed by
Les Emery. In addition to the 30 mem-
bers of the Branch, five engineering stu-

dents from the Lakehead Technical In-
stitute attended the meeting. Mr. 0. J.

Koreen, Branch chairman, presided at

the meeting.

<*

On March 30 the Lakehead Branch
heard a talk by Mr. R. S. Williams,
sales engineer for Canadian Johns-Man-
ville Company, on the subject of Mod-
ern Diesel Power. He described the
advantages of diesel locomotives over
steam locomotives, and discussed the

possible future use of gas turbine and
steam turbine with electric traction,

which are types of locomotives now
under test. With the aid of slides and
films he also explained the basic prin-

ciples and different types of diesel en-
gines now in use, and told how the

various features of the modern diesels

have been developed from the earlier

models.
There were 35 members present at

this meeting, which was a dinner meet-
ing held in Fort William. Mr F. E.
Ayers introduced Mr. Williams and the
speaker was thanked by Mr. S. E.
Flook.

Lethbridge

D. Cramer, m.e.i.c.

Secretary-Treasurer

J. T. DOKKEN, Jr.E.I.C.

Branch News Editor

The regular monthly dinner meeting
of the Lethbridge Branch was held in

the Marquis hotel on Saturday, March
17th. P. E. Kirkpatrick presided as

chairman. The speaker for the evening

was Mr. T. Cardell, an engineer at Cal-
gar>- Power Co. Ltd.
Music was supplied by the Brown In-

strumental Trio, and by vocalist Miss
Joy Dalton accompanied by Mrs. P.
Cull.

Mr. Cardell was introduced by P. E.
Kirkpatrick. Mr. Cardell 's topic was
Supervision and Remote Control of
Power Plants. The speaker first out-
lined the history and layout of his com-
pany's power development. There are at
present six hydro plants supplying 110,-

000 kw. In the near future all plants
will be under remote control, that is,

centralized control by a single operator.
The first reason for switching to remote
control operation is for the savings in-

volved. Instead of an operating crew
for every plant only one is required.
Further savings are encountered in de-
creasing the number of houses, schools,
etc., required. Secondly an improved,
faster and more reliable control is main-
tained since the whole system is under
one operator's fingertips, and he is able
to size up troubles instantly. Thirdly,
personnel working conditions will be im-
proved since all the staff will be in a
centre handy to schools and stores and
will work under clean and pleasant con-
ditions. Lastly, hydro plants are easily
adapted to automatic control.

The chief elements in a remote con-
trolled system are the headgates, the
penstock valves controlling water to the
turbines, the turbine gates, the hydraulic
governor, the ventilating system and all

switchgear. Automatic plants provide
their own protection, thus immediately
trouble occurs the unit shuts down auto-
matically.

Remote controlled systems perform
operations, indicate what is happening
at any time and telemeter hydraulic and
electrical data.

Mr. Cardell illustrated his talk with
interesting slides.

A.W. Rider moved a vote of thanks
on behalf of all present to Mr. Cardell,

for his interesting discussion.

On Saturday, February 17, 1951, the
Lethbridge Branch of the Institute and
the Association of Professional Engi-
neers of Alberta met at the annual joint

dinner meeting at the Marquis Hotel.
F. Austin Brownie, president of the A.P.
E.A. presided over the meeting.
Dinner music was supplied by the

Brown Instrumental Trio . For the mu-
sical programme R. S. Lawrence ably

led in community singing; piano selec-
tions by Mrs. L. Kass, concert pianist,
and \-iolin .selections by Mr. Jack Fowler
accompanied by Mrs. Kass. were en-
joyed by all.

Mayor L. S. Turcotte welcomed the
engineers to the city stres.sing that engi-
neers "are the backbone of the develop-
ment of this country".
Mr. Bro\vnie introduced the speaker,

F. J. Stubbs, assistant general manager
of Interprovincial Pipe Line Company.
Mr. Stubbs outlined the vast amount of
research and the many problems that
had to be overcome by engineers to
construct the pipe hne. An aerial photo-
graphic survey for reconnaissance was
the first step, followed by a ground sur-
vey.

Construction of the $90,000,000.00 line

was divided into three parts: Edmonton
—Regina; Regina—Gretna. Manitoba;
and Gretna—Superior.

Discovery of the Leduc field first led
to plans for an Edmonton—Regina line.

but when the big Redwater oil field blew
in engineers decided it was economical
to build the line to Superior.

A total of 179,000 tons of high teat

steel went into coiLStruction of the line,

with 20-inch pipe from Edmonton to
Regina, 16-inch pipe between Regina
and Gretna, and 18-inch with thinner
walls from the latter point to Superior.

The tankage problem both at Red-
water and Superior led to construction
of storage space for 3 500.000 barrels.

Some $6,000,000.00 worth of machinerj-
was used to build the line at the rate

of about 1.2 miles per daj- for each dig-

ging unit. The ditch in which the pipe
was buried measured 32 inches wide and
5 feet deep—over plains, under rivers

and through forests. A total of 3.000.000

cubic yards of dirt was moved.
The crude, moving at two miles per

hour can flow from Edmonton to

Superior in 26 days. A total of 20.000

barrels daih^ is taken out of the Superior
end of the line.

The new tankers at Superior which
haul the cnide to Samia, Ontario, have
a capacit3^ of 115.000 barrels each, and
can make the round trip in five da;

The flow of crude in the huge pipe-

hne can be doubled with the addition of

luar more pumping stations in Canada
and two more in the t'nited States. The
construction of these pumping stations

is planned for 1951-52.

In conclusion Mr. Stubbs stated that

the construction of the pipehne wa5
sponsored by Imperial Oil. but that to-

d.aj' the firm retains only one-third con-
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Top left — Samia. Foreground, Mr. and Mrs. S. V. Anten-
brinp. Background, J. A. Vance, (two hidden), Mrs. Vance,

Dr. B. B. Hillary, Mrs. Graeb, Mr. V. A. McKiUop.

Second left — Sarnia. Left to right, Mrs. and Mr. P. Toft,

Mrs. and Mr. H. L. Canfield, Mrs. and Mr. A. L. Carlisle.

Third left — Sarnia. B. H. Mackenzie and Mrs. Mackenzie,

F. Belshaw and Mrs. Belshaw, Mrs. D. Waitzman.

Fourth left — Shawinigan Falls. Mrs. Kirkpatrick, Mr.

Vance, K. E. Kirkpatrick, Mrs. de Tonnancour, S. E.

Williams, Mrs. C. M. Williams.

Top right — Shawinigan Falls. C. M. Williams, Miss

McLaren, Mr. Vance, Mrs. Heartz, Mr. Kirkpatrick, Mrs.

Vance.

Second right — Saguenay. Left to right, D. T. Austin, G.

Gareau, D. R. C. Morris, R. Bolduc, S. Gaunt, W. A.

Armstrong, G. K. Clement.

Third right — Saguenay. Left to right, M. Frederick, R.
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Fourth right — Saguenay. Left to right. W. F. Campbell,

R. Boisvert, R. D. McQuire, D. F. Smith.
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Irol with 42 per cent of the stock in the

hands of the pubhc and the remainder
with other oil companies.
Coloured films depicting the construc-

tion of the pipe hne were shown follow-

ing Mr. Stubbs' talk.

On behalf of all present, A. L. H.
Sommerville offered a vote of thanks
to Mr. Stubbs for his interesting talk

and films.

Moncton

V. C. BlACKETT, M.E.I.C.

Secretary-Treasurer

Gas, Arcs, Ships and Men, was the

subject of an address on welding, deliv-

ered at a branch meeting held in the

City Hall on February 20th. The speak-

er was P. H. Take, welding engineer,

Halifax Shipyards, Ltd., and consultant

for the Dominion Steel and Coal Corp.,

Ltd. N. B. Eagles, chairman of the

Branch, presided.

According to Mr. Take, electric weld-
ing, both arc and resistance, has emerged
from infancy. Its great versatility is

demonstrated by its use in building a

ship, or putting the iridium point on a

fountain pen.
The new one thousand p.s.i. working?

pressure boilers for the City of Toronto,
and the many electronic tubes used in

radio, television and industrial electron-

ics are all welded. Again, as an indica-

tion of the magnitude of the arc welding
process, the figures of annual electrode
consumption in Canada and the United
States are astronomically high.

Besides providing a speedy, economi-
cal method of joining metals, the pro-

cess makes obtainable many designs and
many articles which would be impos-
sible without its use.

However, electric welding and its al-

lied processes of brazing and soldering

require a greater knowledge of the laws
of physics, chemistry and metallurgy,
etc., than any other industrial process.

The art of welding which has to do
with operator technique and qualifica-

tions is no longer a problem. The main
problems today in arc welding have to

do with elimination of notch points,

"locked up"' and residual stresses, and
weldability. They are all on an engi-

neering level.

In respect of this, particularly in con-

struction and larger weldments, it has
been found neces.?ary to reconsider many
of our former ideas about welded design.

Mr. Take illustrated his remarks with a

display of numerous samples of welding
design.

The thanks of the meeting were ex-

tended to the speaker by the presiding
chairman.
The following evening Mr. Take re-

peated his address at Sackville before a

joint meeting of the Mount Allison En-
gineering Society and the Moncton
Branch. The meeting was held in the
Chemistry Building of the University,
and was attended by engineering stu-

dents and by Institute members resi-

dent in Sackville and in Amherst, N.S.
The Branch chairman and several of

the executive accompanied Mr. Take to

Sackville. William Watson, president of

the Engineering Society, presided and
introduced the speaker. Following the
address, a question period lasted one
hour. The chairman thanked the speaker
for the paper he had presented, and
then called on Dr. H. W. McKiel, vice-
president of Mount Allison University,
who also expressed his appreciation of
Mr. Take's address.

Peterborough

J. p. Watts, m.e.i.c.

Secretary-Treasurer

M. V. Powell, m.e.i.c.

Branch News Editor

On Thursday, March 29, the Peterbor-
oug'h Branch heard an address by Mr.
Garth Wade on the Operation of the
Nashua Company. The speaker has a

thorough knowledge of his subject as he
is the mechanical superintendent of the

local plant and has personally super-

vised the installation of all the equip-
ment in their new modern office and
factory. This plant makes a specialty of

wrappers such as multi-coloured and
waxed covers for bread and produces
gummed paper strips. The chief opera-
tions carried out at this plant are gum-
ming, printing, waxing and sheeting or

cutting into proper sheet sizes. The
waxing process presents a few difficul-

ties but printing is the most complicated
and difficult part of the work. Modern

methods are used by the Nashua plant
in printing wrappers in three or more
colours. The making of plates and type-
setting is not ordinarily done at Peter-
borough but the rest of the work is car-

ried on here. A powerful press makes
the impression of the plate in the tym-
pan sheet while it is flat and this sheet
is then held in the arc of a circle in the
casting box while t3'pe metal is cast

against it to form part of the circular

surface of a printing roll. For three col-

ours, a press having three printing rolls,

one for each colour, must be used and
the registering of one colour with rela-

tion to the preceding presents an ever
present and serious problem. Mr. Wade
was introduced by the chairman, A.
Bonney, and R. Hailey expressed the
thanks of the audience.
After the lecture, the members and

friends visited the Na.?hua Plant. The
modern office building possesses up-
to-date air-conditioning and lighting,

fine furniture and large plate glass win-
dows overlooking spacious grounds.
During the trip through the factory, the
\-isitors saw a large machine putting the
gummed surface on brown paper and
several large printing presses and waxing
machines in operation. The power plant,
l^attern and repair shops were inspected,
and in another department Mr. Wade
demonstrated the operation of the var-
ious machmes used in making the type
metal printing rolls.

The Peterborough Branch on March
1, heard a discussion by Mr. Ira Sjd-
vester, technical sales engineer, Diesel
Division of the Montreal Locomotive
Works. His subject was Canadian
Diesel-Electric Locomotive Progress.
The speaker's experience in the applica-
tion of diesels to railway motive power
extends over 25 years. He served first

with the C.N.R,. and during this time
was a member of the crew of the self-

propelled diesel-electric car which made
the first and record setting Montreal to
Vancouver run of 3,000 miles in 67 hours
in 1925.

Mr. Sylvester emphasized the fact

that modern railways are continually
demanding faster service and greater
tonnage per day over their lines. This

Presidential Visits

Top left — Saguenay. Left to right, E. N. Coulthart, W. W.
Robertson, I. J. Adair, C. W. Adams, H. J. Butterill, D. F.

Nasmith, S. Herdan, Montreal.

Second left — Quebec. .At the meeting of the Quebec
Branch of the Garrison Club. Left to right, Hector Cimon.
.A. Lariviere, Dean Pouliot, the president. Branch Chair-

man J. St. Jacques, A. R. Decary, J. O. Martineau.

Third left — Quebec. During his visit to Laval University,

Mr. Vance presented the certificate of the 1950 student

prize to Marius Morals;

Fourth left — London. Left to right, Mrs. Humphries, Mr.

McKillop, Mrs. Scroggie, Geo. Humphries, Mrs. McKillop,

E. V. Buchanan, Mrs. Vance, Geo. Scroggie.

Top right — London. Left to right, Mrs. Code, R. G. Code,

N. Meikle, Mrs. Meikle, Mrs. Howard, D. W. Howard.

Second right ^- Border Cities. Clockwise, Mrs. Blowey,

H. .J. A. Chambers, Mrs. Lusby, C. G. Walton, Mrs. Cham-
bers, J. F. Blowey, G. W. Lusby.

Third right — Border Cities. Left to right, S. E. McGorman
J. A. Vance, Mrs. F. J. Ryder, Winnipeg.

Fourth right — Border Cities. Left to right, Mrs. Fether-
stonhaugh, Past-President E. P. Fetherstonhaugh, Mrs.
McDonald, Dean A. E. McDonald, Mrs. Mohammed, Abe
Mohammed.
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calls for more and more power and pure
electric locomotives have solved this

problem only in special locations but it

has been proven that the diesel-electric

locomotives are the real solution as the}'

combine the advantages of both steam
and straight electric drives. With lantern
sHdes, the speaker traced the evolution
of the diesel-electric locomotive from
the early self-propelled cars to the mod-
ern switchers and the stream-lined main-
liners. The first important decision
reached in the early investigation was
that fuel oil was safer and much more
economical than gasoline, or distillate.

The diesel-electric switcher quickly
evolved from the first plain box type to

a wide cab and narrow engine for better
visibility and finally to the modern
steeple type cab located at the centre

and raised above the engine giving a
clear view in all directions. Switchers
have retained the heavy frame at coup-
ling level. The main Une diesel-electric

locomotives ha\'e their strength
built into their side frames and also for

passenger service must incorporate steam
boilers. The main line diesel-electrics are
built in two types, one with a cab and
the other without a cab and arranged so

that it may be coupled back of the first

and controlled as a unit with it. Thus
for specially heavy trains or winter ser-

vice extra power is available without
doubling the crew.

Diesel engines show greater fuel econ-
omy than steam and also do not require
great quantities of water and such fre-

quent overhauling. A great increase in

power for the same cylinder size has
been obtained by special scavenging
pumps, adjustable plunger fuel injection
pumps and recently a new type turbo-
charger dri\'en by an exhaust gas tur-

bine. This increase in power is illus-

trated by the fact that in the past 12

cylinders 12 in. by 12 in. developed
1.300 hp.. whereas now only 12 cylinders

9 in. by 9 in. are required. Mechanically,
the engines have been narrowed down
to suit; the space available. Bearing
areas are larger, full lubrication employ-
ed and pi.ston rings are cooled by lubri-

cating oil. Cooling water spaces are

smaller and cylinder liners and other
parts are easily replaced.

A moving picture "Railroading on the
Marybrook" illustrated that the use of

diesel-electric locomotives greatly facili-

tated the sorting of up to 1,000 cars per
day at the Marybrook yard and in haul-
ing them up the heavy grade on their

way east. Now a three-unit diesel-

electric makes this climb more smoothly
than four or more steam locomotives
did previously. On the downhill run
brakes are saved and finally higher speed
can be maintained over the last bridge
which is 200 ft. high.

Mr. Sylvester was introduced by Eric
Whiteley and thanked by Hubert Sills.

A. J. Bonney was chairman.

Saguenay

F. E. Hogg, m.e.i.c.

Secretary-Treasurer

W. A. Armstrong, jr.E.i.c.

Branch News Editor

On March 13th a smoker was held in

the Saguenay Inn on the occasion of the

'•fficial vi.sit to Saguenay Branch of the
Pre."ident, Mr. J. A. Vance.
The President and Mrs. Vance were

welcomed on their arrival in Arvida by
members of the Branch executive and

182

their wives, and taken on a tour of the
district.

The smoker was held at 8.30 p.m., and
was attended by over fifty Branch mem-
bers. B. L. Davis acted as chairman in

the absence of F. W. Barker. Good fel-

lowship was the keynote of the evening.
with Dr. L. Austin Wright adding some
of his interesting anecdotes.
Mr. Vance expressed confidence in

Canada's future industrial development,
and in the ability of the engineering
profession to contribute greatly towards
this development. He regretted the pres-

ent deficiency of engineers, and foresaw
a continued demand for more engineers
than our universities are now graduat-
ing. In fact, many enterprises are being
delayed due to the pre.sent shortage of
trained men.
The president reviewed the highlights

of his visits to the other districts, touch-
ing on his trip to South Africa to attend
the conference of Commonwealth Engi-
neering Societies. Dr. Wright described
in some detail the efforts of the E.I.C.
to promote the interests of the profes-

sion in Canada.
The matter of refreshments was in

the capable hands of Jules Mercier.

Junior Section

R. H. Singleton, m.e.i.c.

Secretary-Treasurer

The annual dinner meeting of the
Junior Section of the Saguenay Branch
was held in the Grill Room of the
Saguenay Inn, Arvida, Tuesday evening,
April 10th. After a very enjoyable din-
npr. Chairman H. V. Page introduced
Mr. A. C. Wilkinson, advertising and
sa'es promotion manager of Electrolux
(Canada) Limited, who spoke on The
Fitly Spoken Word.
The speech, which was presented in a

brilliantly eloquent manner, brought
home the moral contained in the bibli-

cal quotation "The fitly spoken word is

like apples of gold in baskets of silver".

Simplicity and sincerity are the prime
requisites of good speech. The hearers
were definitelv left with something to

think about. Although of a serious vein,

the speech was appropriately spaced
with flashes of wit and humour. The
speaker was thanked by Mr. M. Fred-
ericks, vice-chairman, and the very keen
appreciation of the audience was ex-

pressed bv the enthusiastic applause.
Mr. Wilkinson's talk was followed bv

short speeches by Mr. L. C. Wellington,
assistant manager of the Aluminum
Company of Canada's Arvida Works,
and by Mr. A. Cunningham, chief engi-

neer ,of the Price Brothers, Kenogarai,
paper mill. Following this, some inter-

esting films were shown and the eve-
ning's entertainment concluded with a
singsong.

Mr. S. Mitescu of the Aluminum
Company of Canada's Arvida Works
addressed the Saguenay Junior Section
Wednesday evening, March 28th. His
topic was Monetary Problems in For-
eign Trade.
Mr. Mitescu, a Rumanian chemical

engineer, was in charge of Rumania's
foreign trade office for a number of

yeais between the World Wars. Despite
his limited experience in conversing in

the English language, the speaker pre-

sented a very informative general dis-

cussion of the topic with special refer-

ence to Rumania. The different t>TDes

of international monetary systems, gold

standard, etc., and the reasons why these

systems were adopted were clarified as

well as many other monetary aspects of

foreign trade. A very lively dLscussioD

period followed.

Saint John

W. M. Brenan, m.e.i.c.

Secretary-Treasurer

S. V. Grisd.\le, m.e.i.c.

Branch News Editor

The joint annual dinner of the Sain

John Branch of the Engineering In

stitute of Canada and the New BruD
wick Association of Professional Eng
neers was held in the Admiral Beatt
Ball Room on Januarj^ 2oth.

The speaker of the evening was M^
James M. H. Fraser, general superii

tendent of the Saint John Drydock Co
Limited. Mr. Fraser described at some
length, the operation of the Drj'dock

and related the details of some of thf

more interesting jobs which have beeri

handled there in the past.

Mr. Fraser pointed out that the Dry-
dock is large enough to handle prac-

tically any vessel afloat and facihtie-

are available to make repairs of an;.

kind. Special equipment for sewage dis

posal and to supply fresh water, powei

and telephone service permits the ship's

company to live aboard, even when th-r

ship is literally in the Drydock.
The soeaker was introduced by Mr

Andy Watt.
At the dinner the first award of the

new scholarship of S200.00 was presented

by Mr. J. P. Mooney, to Mr. Richard
A. Hughes, a fourth year student at the

University of New Brunswick. This

scholarship was presented by the Asso-

ciation of Professional Engineers of the

Province of New Brunswick and is to

be open for annual competition.
Mr. W. R. Godfrey, director of works

for the City of Saint John, and Chair-

man of the Saint John Branch of the

Engineering Institute of Canada presid-

ed at the dinner.

Sarnia Branch

G. R. McMiLLiN, mj:.i.c.

Secretary-Treasurer

C. M. Stew.art, jr.E.i.c

Branch A'ews Editor

On February- 22. 1951. the Sarnia

Branch dinner meeting took the form of

a forum on Civil Defence. This prob-

lem has been drawing a considerable

amount of current interest, especiallv in

Sarnia, the "Chemical Vallev of Can-
ada".

Guests of the Institute were Mr. H
Turnbull, d.f.c, the Sarnia City Council

representative on the Civil Defence
Committee: Dr. R. E. Sidenberg. the

medical adviser for Civil Defence; Mr.
W. Greenwood, city engineer; sind

Group Captain D. Harding, o.b.e.. a.f.c,

who. together with Branch Chairman C.

P. Sturdee, led the discussion and put

forward a clear picture of what was re-

quired to provide an efficient, well-

organized civil defence programme.
Civil defence becomes necessary when

some form of attack, either bv sabotage

or bombing, is encountered. Its purpose

is to keep the basic ser\"ices functioninc

during the emergency period and to

assist in restoring the situation to nor-

mal as soon as possible.

The priman- aspects of civil defend"
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are public education for the emergency
and the planning and organization work
required to set up the machinery to

handle the secondary problems such as

warning systems, fire fighting, medical
services, evacuation, and repair of dam-
age which are actuallj' encountered dur-

ing the emergency period. These prim-

ary problems are at present under study
and it was strongly emphasized, that

with general public interest and assist-

ance, together with the required finan-

cial support, this problem could be
handled; but civil defence is everybody's
job and its success or failure depends
upon the individuals of the community.
As this problem is of international

interest, a number of members of the

Bluewater Chapter of the Michigan So-
ciety of Professional Engineers were in

attendance.
The guest speakers were thanked by

Mr. D. D. Livingstone for their interest-

ing presentation of the various aspects

of this problem and for their informa-
tive answers to the numerous questions
raised by the membership at large.

On March 7, the Sarnia section of the

Institute, at a dinner meeting in the
Sarnia Riding Club, honoured the occa-

sion of the Presidential visit by Mr. J.

A. Vance and his party.

Accompanying Mr. Vance was his

wife, Mr. and Mrs. V. A. McKillop,
London Branch councillor and Dr. L.
Austin Wright, general secretary of the
Engineering Institute of Canada. Mr.
C. P. Sturdee, Chairman of the local

section, as master of ceremonies intro-

duced these guests and also the follow-

ing from the Bluewater Chapter, Michi-
gan Society of Professional Engineers

—

Mr. A. Carlisle, vice-president, and Mr.
Howard H. Canfield, secretary of the

Bluewater Chapter.
Mr. Vance extended his best wishes to

the Sarnia Branch and stated that as a
result of his recent trip to Western Can-
ada he had found that everything points
to Sarnia. For example, oil fields are
being opened up in Alberta, pipelines
are being built across Saskatchewan ami
Manitoba, new oil tankers are being
constructed at the Lakehead cities and
industries in the Sarnia area themselves
are in the midst of considerable indus-
trial expansion.
The president expressed satisfaction

that some thinking had been done about
civil defence since there is much that
engineers can accomplish in this matter.
An instance of their co-operation with
the armed services was evident during
the Manitoba floods in the spring of
1&50. Mr. Vance also urged that engi-
neers work closely for and with groups
such as the Chamber of Commerce.
The president urged those who could

contribute voluntary subscriptions
should do so. There are two main pur-
poses for asking voluntary subscriptions.
First E.I.C. operational costs have in-
creased as have all others; secondly,
these subscriptions should help keep the
assessed fees at their present level. The
council is reluctant to raise fees—espe-
cially when there are so many young
members who could not readily afford
to pay increased fees, though they be-
long to other professional provincial en-
gineering groups and American engineer-
ing societies. Many of these other groups
have already decided to raise their fees.
Mr. Vance gave his views of recent

trips to most parts of Canada. He has
found that the demand for young engi-
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neers is on the increase and expressed
the opinion that industry' will be able

to find places for all engineers our Uni-
versities can graduate for a good many
years, in view of Canada's expanding in-

dustrial development. At present the
Province of Alberta is leading in expan-
sion and development. This is due to

the oil and gas industries and also irriga-

tion programmes. The St. Marys River
Dams are examples of what Canadian
engineers are learning about building
earth dams and good irrigation projects.

Newfoundland is another region that
has shown increased industrial develop-
ment, especially in lumber, mining, and
paper industries.

The president concluded his address
by stating again that the future looks
bright for all engineers and those who
will graduate in future years from our
engineering schools. He believes that

for those young engineers who are not
looking for security, the north and west
will bring just and satisfying rewards.

On Wednesday, April 4th, Mr. W. J.

Muller of the Bingham Pump Company,
New York, addressed a capacity audi-
ence of approximately seventy members
of the Sarnia Branch, in the Imperial
Oil Auditorium. Mr. G. R. McMillin
presided in the absence of Chairman C.
P. Sturdee, and conducted a short busi-
ness meeting. The speaker, who was in-

troduced by Frank Belshaw, spoke on
the subject of Centrifugal Pumps.
Mr. Muller began his discussion of

centrifugal volute type pumps by a con-
sideration of the two major design
factors in these types of pumps, namely
those of axial and radial thrust forces.
For example, a horizontal double suction

President J. A. Vance visited the Sarnia Branch in March. Upper photo, left to
right. Dr. L. Austin Wright, general secretary; Mrs. C. P. Sturdee, Mr. and Mrs.
J. A. Vance; and Branch Chairman C. P. Sturdee.

The lower photograph includes, from left to right, L. M. Dunn, state director
of Michigan Society of Professional Engineers; R. A. Cosgrove, president of the
Blue Water Chapter of the Michigan Society of Professional Engineers; H. B.
Turnbull, city council representative on the Civil Defence Committee; C. P.
Sturdee, chairman of the Sarnia Branch of the E.I.C; and Dr. B. B. Hillary,
past chairman of the Sarnia Branch.
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volute pump is balanced axially because

the suction pressure is equal on each

side of the impeller. A single suction

pump is not thus inherently balanced,

and requires some method such as use

of ribs or holes drilled through the back
of the impeller to attempt to equalize

rhis axial thrust. Also, the resultant of

ladial thrust forces may seriously affect

the life of a pump, particularly on a

single volute pump. At peak efficiency,

this radial force tends to become bal-

anced. Therefore if a pump is bought
oversized for any particular service, it

will necessarily be operating at a low
efficiency and the radial thrust will be
unbalanced. Fle.xing of pump shafts, re-

sulting in bearing or mechanical seal dif-

ficulties frequently result.

The speaker illustrated his address
with slides showing sections through the
major volute pump types, such as the

single and double suction, double volute
and multi-stage horizontal and deep well

turbine type pumps. The selection of

various pump types to obtain the de-

sired characteristics of head and capac-
ity was explained. The importance of

having a correct "net positive suction

head" to prevent flashing of hydrocar-
bon liquids was also described. If the

pump NPSH is unsuitable for the liquid

to be pumped, vapour flashing within
the pump could seriously upset hydrau-
lic balancing forces for which it is de-
signed, resulting in shaft deflection and
seizure.

Following a question period, Mr. John

Baxter exjjressed the appreciation of the
gathering to Mr. Muller for his interest-

ing address.

Sudbury

Dennis McKinty, jr.E.i.c.

Secretary-Treasurer

The Sudbury Branch was visited by
the regional vice-president, Mr. W. J.

W. Reid, on April 6, 1951. Mr. Reid
was entertained at luncheon by the
branch executive, all resident members
being present to hear valuable coun-
sel on branch problems.
In the afternoon, Mr. Reid was taken

on a tour of the local Air Force radar
station by Russ Eaton and Dennis Mc-
Kinty, and was interviewed by radio
station C.K.S.O.
The general dinner meeting was at-

tended by thirty-seven members.
Mr. Reid, introduced by Russ Eaton,

commenced by congratulating the
Branch on its success during the first

year since inauguration. He said the
Branch could feel proud of its attend-
ance record.

For his subject, Mr. Reid had chosen
Management, and more particularly the
art of dealing with people, this phase
being the most foreign to those trained
in engineering. He defined management
as the art of directing human effort.

From among the many responsibilities

of management, Mr. Reid elaborated on
the following:
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(a) unity of command; each man
should be responsible to only one
boss;

(b) division of responsibility; each
man should know exactly what
responsibility he has; this could
possibly be achieved with a sys-

tem of job description;
(c) co-ordination; the organization

should be such as to encourage
co-operation between departments
on the same level without going
through department heads—a true

manager should onlj- see people
in trouble.

Mr. Reid stressed the necessity of em-
ployee co-operation to achieve maxi-
mum production. Yet no standard se.

of conditions would ensure the necessar.

harmon}'. Consequentlj- no formula
could be set up to give the answer to

management's biggest problem
In conclusion, Mr. Reid pointed out

that management should watch its pub-
lic relations, to foster the goodwill of

the people and, therefore, of the gov-
ernment.
Len Lane thanked the speaker on be-

half of the Branch.
It was announced that the annual

meeting would be held on May 7, 1951.

and would be in the form of a "Ladies
Night".

Vancouver Island

W. A. Bowman, jrj;.i.c.

Secretary-Treasurer

The Branch completed, early in April,

a letter ballot on the change of name
of the Victoria Branch. A decisive ma-
jority of returned ballots were in favour

of the change, and the Branch is there-

fore officially known as the "Vancouver
Island Branch."

Hamilton
Engineers' Wives Association

For the December 1950 meeting the

Association tried to support the Branch
bj^ attending the Engineering Institute's

First Ball, held at the Brant Inn where
Mr. and Mrs. Vance were special guests.

The January 9th. 1951 meeting at the

Cawesco Club, Hamilton (Engineers'

Club), was a business meeting wherein

our constitution was discussed and the

members became better acquainted.

The February 13th meeting was in the

form of a Box Social, where the ladies

had as guests their husbands, in the

tune of St. Valentine's theme. An en-

joyable time seemed to be had by all

and dancing and cards were the enter-

tainment.
A feature of the January meeting was

a special motion that Mrs. L. C. Sen-

tance became a permanent Executive
during her lifetime in recognition of her

deep devotion and work in developing

the organization and to keep her special

knowledge available to incoming Execu-
ti\e in the future.

Also, there has been some change in

the Executive owing to demands of dis-

tance, and for convenience. The Honor-
ary President is Mrs. Bailey; president,

Mrs. George L. Schneider; vice-pres.,

Mrs. J. Arthur Reid; recording secre-

tary. Mrs. Leslie C. Galloway; cor-

responding secretary, Mrs. V. T. L. Voll-

mer: treasurer, Mrs. F. J. Veale: social

and programme convener, Mrs. John
Carruthers; membership secretarj-, Mrs.

J. Tyerman; permanent executive. Mre.
L. C. Sentance, who was honorary presi-

dent last vear.
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Employment Service

XHIS 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.

Personal interviews with the Institute Employment Service, 2050

Mansfield Street, Montreal—Telephone PLateau 5078—may be

arranged by appointment.

Situations Vacant

CHEMICAL

TWO CHEMICAL ENGINEERS required
by paper company located in Province
of Quebec. Applicants should have at

least one year's experience in chemical
laboratory work or related fields. Re-
cent graduates of chemical engineering
or general science will also be favour-
ably considered. Apply to File No.
2098-V.

CHEMICAL ENGINEERS required by or-
ganization in Ontario. Plant experience
preferred but not necessary. Salaries
open. Apply to File No. 301S-V.

CHEMICAL ENGINEER required in cen-
tral Ontario, with three to five years
experience, preferably in a petro-
chemical industry. Salary open. Apply
to File No. 3016-V.

CHEMICAL ENGINEER required for On-
tario bleached sulphate pulp and paper
mill. Pulp and paper experience de-
sirable but not essential depending on
age. Apply giving full particulars as
to personal, education, experience, ref-
erences to File No. 3029-V.

CIVIL

CIVIL ENGINEER required by firm of
consultants in Montreal with consider-
able experience in reinforced concrete
and some pre-stressed concrete design
work. Applicant must be capable of
working with a minimum of supervision
and be capable of taking charge of a
design group. Apply to File No. 3001-V.

CIVIL ENGINEER 1949 or 1950 graduate
required in Montreal with some ex-
perience in concrete design or con-
struction. Salary open. Apply to File
No. 3013-V.

PROFESSOR OF CIVIL ENGINEERING
required by university located in On-
tario. The person appointed will be
required to take charge of courses in
highway engineering and to assist in
associated civil engineering courses.
Applicants should have had not less
than ten years practical experience, part
of which must have been spent in high-
way engineering. They should have
graduated from a recognized university
and post-graduate study will be con-
sidered an asset. An interest in soil
mechanics is desirable. Salary, accord-
ing to qualifications, up to $5,000.00.
Apply to File No. 3014-V.

GRADUATE CIVIL ENGINEER required
as transitman for railway company
located in Province of Quebec. Starting
salary $250.00. Apply to File No. 3025-V.

CIVIL ENGINEER required with about
six years experience on construction of

all types, by young progressive organ-
ization located in Province of Quebec.
Applicant must have good personality
and be thoroughly bilingual. Excellent
opportunities offered. Starting salary
about $5,000.00. Apply to File No. 3031-V.

TWO GRADUATE CIVIL ENGINEERS
with a few years experience in heavy
construction, preferably with contrac-
tors and on power hoiise construction,
required by large public utility in
PruvinLe of Quebec. Salaries open.
Apply to File No. 3035-V.

•CIVIL ENGINEER, experienced, required
by city in Eastern Ontario to act as
building and plumbing inspector and to
assist in the engineering department.
Full employee benefits, salary accord-
ing to qualifications. Apply to File No.
3037-V.

ELECTRICAL

ELECTRICAL ENGINEER required in
Ontario with experience in the applica-
tion of electrical wire and cable, or
electrical engineer who has had at least
a few years experience in some aspect
of the electrical cable industry, either
with a cable maruufacturer or in the
distribution department of a public util-
ity. Salary open. Apply to File No.

ELECTRICAL ENGINEER required in
Ontario. Age 25 to 35 years. Duties in-
clude product design development and
engineering of small AC and DC mo-
tors. Excellent starting salary and
future prospects. Apply to File No.
304 1-V.

MECHANICAL
YOUNG MECHANICAL ENGINEER to

act as expeditor in the purchasing de-
partment of organization in Montreal
Applicant should be between 30 to 35
years and be free to travel 50% of the
time. Material handled would be all
types of heavy equipment in connec-
tion with smelting plant. Apply to File
No. 3019-V.

MECHANICAL ENGINEER required by
organization in Montreal. Applicant
should have had experience in produc-
tion planning and the design and ap-
plication of mechanical equipment to
production operations. Duties will in-
clude research and the development of
mechanical equipment for one of the
primary industries. Preferably single
and free to travel. Apply to File No
3020 -V.

MECHANICAL ENGINEER 1949 or 1950
graduate with some experience in heat-
ing or combustion engineering or ven-
tilating and air conditioning, required
by firm in Montreal. Apply to File No.
3021-V.

firm of consultants in Montreal witr\
some knowledge of heating and ven-
tilating. Apply to File No. 3023-V.

MECHANICAL ENGINEERS 1950 gradu-
ates required by manufacturer in
Montreal of heavy industrial equip-
ment. Salary open. Apply to File No.
3030-V.

MECHANICAL ENGINEER, with 3 to 5
years experience in steam plant design
and layout, required for draughting,
design and project engineering in West
Coast consulting engineers' office. Sal-
ary open. Apply to File No. 3040-V.

MECHANICAL ENGINEER required by
architect's firm in Ontario. Applicant
should be 30-45 years of age and a
graduate mechanical engineer and have
from five to ten years experience in
the design of heating, ventilating,
elumbing and electrical installations,
tarting salary will be $4,500 to $5,500

depending on qualifications. Apply to
File No. 3042-V.

MISCELLANEOUS
TOWN ENGINEER required in Ontario.
Duties to commence any time after
April 15, 1951. Apply to File No. 2099-V.

PRODUCTION ENGINEER required as
an assistant to the production man-
ager of a company manufacturing elec-
trical switchgear and allied products in
British Columbia. Graduate engineer
preferred with some experience in pro-

THE

Public Service ofCanada

REQUIRES
AN ENGINEER

(A graduate in mining or metal-
lurgical engineering with training
in mineral economics).

$4,272 — $4,896.

for the Department of Mines and
Technical Surveys at Ottawa.

Details and application forms at
Civil Service Commission Offices,
National Employment Service
Offices and Post Offices.
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ducticn work. Reply in writing with
particulars of qualifications to File No.
3000-V.

A MATURE GRADUATE ENGINEER
with 10 years experience in the opera-
tion of ore dressing and hydromettal-
lurgy plants is required, to take charge
of "hydrometallurgical ore treatment
plant of 750 tons oer day with ultimate
capacity 1500 to 2000 tons. Position re-
quires sound background in chemistry
and chemical plant control equipment.
The position offers excellent opportuni-
ties for advancement in a growing
organization. Reply with full details of
experience, educational background,
marital status to File No. 3002-V.

WE ARE SEEKING a top quality business
minded en.eineer wit!h good executive
drive for a new and modern coal mining
operation in Alberta. Both strip and
underground operations are involved.
This man will work with the mine
manager and be responsible to the
managing director for all business

aspects; plannmg, control, purchasing,
etc. Underground mining experience is

not a prerequisite but some experience
in business administration and/or in
dirt moving operations with heavy
equipment would be desirable. Present
accommodation is limited but the
opportunity for other interests con-
trolled by the same principals, is ex-
cellent. The salary is open. Apply to
File No. 3004-V.

YOUNG GRADUATE ENGINEER, prefer-
ably two or three years experience in
instrument process controls, sales and
estimating work. Preferably bilingual
but not essential. Salary depending on
experience. Apply to File No. 30(15-V.

ENGINEERS REQUIRED by firm of con-
sultants in Montreal. Civil, mechanical,
electrical and structural engineers and
draughtsmen, also petroleum engineer
required with some experience. Salaries
open. Apply to File No. 3007-V.

EXPERIENCED INSTRUMENT ENGI-
NEER required in Montreal. Permanent

ENGINEERS & DRAUGHTSMEN

WANTED for

DESIGN AND CONSTRUCTION

of NEW COMMERCIAL PLANTS

Canadian Industries Limited
MONTREAL

Engineers
CHEMICAL, MECHANICAL, CIVIL AND ELECTRICAL with experience

as shown below:

Construction Resiident Engineers min. 5 years

Supervisory Design Engineers min. 5 years

Metallurgist min. 4 years

Instrument Engineer min. 2 years

Junior Engineers min. 2 years

Draughtsmen
With experience as shown below

Supervisors Approx. 5 yeors

Layout Approx. 5 years

Piping Not less than 2 years

Machine Design Not less than 2 years

Mechanical Not less than 2 years

Electrical Not less than 2 years

Architectural Not less than 2 years

Structural Not less than 2 years

EXCELLENT OPPORTUNITY FOR EXPERIENCE
AND ADVANCEMENT

^PPhi giying full details, to:

STAFF UNIT,

Canadian Industries Limited,

P.O. Box 10, Montreal, Que.

• ALL APPLICATIONS TREATED CONFIDENTIALLY •
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appointment for a man between 25 and
35 years of age and A.l medical cate-
gory. He should be able to select proper
equipment for new jobs also interpret
results and calculate correction fai^oa
of instruments. He must have exper-
ience and ability to organize instrument
maintenance and carry out normal re-
pairs. Apply to File No. 3010-V.

WANTED RESEARCH SCIENTIST. Salary
$5,850 to $5,850 dependmg on qualifica-
tions and exjjexience. Duties to direct
laboratory research and pilot plant
development work in the chemistry o(
explosives and propellants. University
graduate preferably at the Ph.D. level;
five to ten years' experience in ex-
plosives or propeilant research or in
related fields: administrative exper-
ience. Canadian citizen. Apply to File
No. 3011-V.

STRUCTURAL DESIGNERS AND
DRAUGHTSMEN, familiar vwth struc-
tural steel and reinforced concrete
work required by firm of consultants
in Toronto. Apply to File No. 3012-V.

ENGINEERS REQUIRED by firm of con-
sultants in Toronto capable of taking
responsibility for phases of electronic
and mechanical equipment sales and
engineering, mining or industrial plant
construction. Apply to File No. 3012-V.

DESIGN ENGINEERS, mechanical or
chemical required in Ontario. Should
have one or more years' experience in
the chemical or allied industry. Salary
open. Ajpply to File No. 3015-V.

SAFETY ENGINEER assistant, recent
graduate in chemical or mechanical en-
gineering with an interest m plant
safety work. Location Ontario. Salarj*
open. Apply to File No. 3015-V.

ELECTRICAL AND MECHANIAL ENGI-
NEER required by electrical organiza-
tion in Ontario, presently engaged in
the conversion programme of inaustrial
firms. Applicants should have some in-
dustrial experience. Apply to Fiie No.
30:17-V.

APPLICATIONS ARE BEING INVITED
for the position of engineering assist-
ant in the city engineer's department,
of city in Western Canada. Applicants
must have a degree in civil engineering
or equivalent and preferably some
municipal or consulting engineering
experience. The position could be per-
manent for the right type ox man who
is conversant with hyaraulic and con-
crete design and who has the ability
for dealing tactfully with the public.
Salary $250.00 up depending on experi-
ence. Applicants should write giving
concise aetails of age, marital status,

education, experience, references and
when available. Apply to File No.
3018-V.

RESIDENT ENGINEERS required by firm
of consultants in Ontario, for large
construction projects. Applicants should
be experienced and be thoroughly bi-

lingual. Apply to File No. 3022-V.

ESTIMATOR, preferably graduate engi-
neer experienced in quantity survey as

relative to building construction, fhii

is a permanent position with a gooa
initial salary and the prospects for ad-
vancement would be excellent for the

right man. Location Ontario. Apply to

File No. 3026-V.

SALES & SERVICE ENGINEER in the

water treatment field for manufacturer
supplying chemicals and equipment to

all types of industries throughout Can-
ada. Engineering graduates with 2 or 3

years experience or 1951 graduates
Territory Quebec and Ontario with
considerable travelling. Car provided
travelling expenses paid. Salary based
on qualifications. .A.pply to File No
3C27-V.

JUNIOR ENGINEER with a knowledge
of sanitary engineering required by
large inter-municipal corporation in

Western Canada. Duties include prep-

aration of plans and specifications, to

layout and supervise construction and
maintenance, to make reports of in-

vestigations of special engineering
problems. The immediate problems are

additions to present facilities and en-

forcement of the regulations to induf"
trial wastes. Salary open. Apply to File

No. 3028-V.

SALES REPRESENTATIVE at Montreal
and Toronto by British machinery and

tool importers, experienced in puip ana

paper making machinery of value bus

not essential. Apply to File No. 3033-V.
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VACANCIES EXIST with major oil

company having operations in several
South Am.erican countries for:—District
Electrical Superintendent, Electrical

Engineer, Senior Chemist (refinery),

Assistant Chief Chemist (refmery).
Junior Mechanical Engineer. Interested
parties should submit full details of

qualifications. All replies will be held
in the strictest confidence and should
be addressed to File No. 3034-V.

"HE PUBLIC SERVICE OF CANADA
requires an engineer, a graduate in

mining or metallurgical engineermg
with training in mineral economics
$4 272.00 to $4,896.00, for the department
of mines and technical surveys at

Ottawa. Details and application forms
at Civil Service Commission Offices,

National Employment Service Offices

and Post Offices. Apply to File No.
3039-V.

The Jollowing advertisements are reprinted from
last month's Journal, not having yet been filled.

CHEMICAL

:HEMICAL ENGINEER required to take
charge of process development group.
Applicant should have at least five

years development and production ex-
perience in chemical industry. Position

in Ontario. Salary open. Apply to File

No. 1335-V.

rWO JUNIOR OR INTERMEIDIATE
CHEMICAL ENGINEERS for the con-
trol department of pulp and paper in-

dustry in the Maritimes. Duties would
be in connection with control and pro-
cess work. Apply to File No. 1650-V.

::HEMICAL engineers with produc-
tion ability, to operate chemical equip-
ment such as filter presses, evaporators,
vacuU'iTi iets, solvent recovery, etc. Loca-
tion Vallevfield, Quebec. Excellent
opportunity offered. Salary open. Apply
to File No. 2C63-V.

yOUNG CHEMICAL ENGINEER required
in plant located in Province of Que-
bec. Applicant would be obliged after
completing training period to take
charge of analytical laboratory and to
co-ordinate production with control
both in alcohol distillery and in mag-
nesia insulation plants. Preferably
'Under 30 years of age with 1 or more
years industrial experience. Apply to
File No. 2054-V.

CHEMICAL ENGINEER 1949 or 1950 grad-
uate required by large pulp and paper
industry located in Province of Quebec.
Apply to File No. 2059-V.

ENGINEERS, DESIGNERS

DRAUGHTSMEN

Opportunities for experienced
technical personnel to enter the
Aircraft Industry under a conver-
sion training programme.

Designers, Draughtsmen and
Loftsmen with two years or more
experience in technical industry

are urgently needed for training

and assignment to our design
staff.

Five day week with paid over-
time; expanding organization of-

fering advancement; starting sal-

aries dependent on background;
promotions granted on basis of
merit.

Write giving resume of training

and experience to

CANADAIR LIMITED
P.O. Box 6087,

Montreal, Quebec.

or Telephone

BYwater 5511, Loc. 428
for Appointment.

CHEMICAL ENGINEER required to head
department of chemical technology in

the' Indian Institute of Science, Banga-
lore. Candidate should possess high
academic qualifications in chemical
technology, together with considerable
research and teaching experience.
Should have knowledge of design and
operation of chemical pilot plants. No
age limit is prescribed. Duties will in-
volve instruction of personnel. This is

the foremost research institute in India
and has well established post-graduate
departments of aeronautical engineer-
ing, electrical communication engineer-
ing, metallurgical enginieering, internal
combustion engineering, power engi-
neering and electrical technology and
chemical engineering and chemical
technology. Post of head of chemical
tecnnology has been vacant for some-
time. Apply to File No. 2077-V.

CIVIL

CIVIL ENGINEER required by large firm
in Ontario, with about 10 years struc-
tural experience. Applicant must be
experienced and able to assume respon-
sibi-ity. Apply to File No. 1644-V.

CIVIL ENGINEERiS required by large
construction company in Montreal. Ap-
plicants should have 2 or 3 years ex-
perience in field and general construc-
tion. Apply to File No. 2034-V.

YOUNG CIVIL ENGINEER with knowl-
edge of reinforced concrete stnuctures.
Duties include supervision of concrete
construction in Quebec, measurements
on the work, drawings, reports and
process estimates. Applicant must be
bilingual. Reply in writing, giving full
particulars as to experience, qualifica-
tions and salary expected to File No.
2080-V.

CIVIL ENGINEER required by engineer-
ing department of construction com-
pany. Duties include estimating, laying
out construction work and engineering
supervision. Salary dependent upon
ability. Reply giving complete details
of background and experience. Apply
to File No. 2C64-V.

CIVIL ENGINEER with at least ten years
experience in design and detail of steel
and reinforced concrete structures for
Montreal office of consulting engineer-
ing firm. Salary open and possibility
of association to right man. Apply to
File No. 2091-V.

ELECTRICAL

GRADUATE ELECTRICAL ENGINEER
required in the Province of Quebec as
sales engineer for established wire and
cable company. Experience in power
field desirable. Salary open. Apply to
File No. 1570-V.

ELECTRICAL ENGINEERS with experi-
ence in electronics and radar for posi-
tions in Ottawa. Salaries open. Aoply
to File No. 1588-V.

THE PUBLIC SERVICE OF CANADA re-
quires Electrical Engineers (electronics
and communications). Appointments at
Ottawa, Toronto and Montreal. Salaries
up to $4,740.00 per annum. Details and
application forms may be obtained by
writing Civil Service Commission, Ot-
tawa. Competition No. 50-158-B. Apply
to File No. 2016-V.

ELECTRICAL ENGINEER with at least
five years professional experience, a
substantial part of which should have
been in hydro-electric central station
and substation design. Salary $325.00 to
$400.00 per month depending on quali-
fications and experience. Location Vic-
toria, B.C. Apply to File No. 2073-V.

ELECTRICAL ENGINEER required by
large organization in Montreal with
about five years experience in general
electrical engineering, preferably in the
transportation field. Salary range $350.00
to $400.00 per month. Apply to File No.
2074-V.

YOUNG ELECTRICAL ENGINEER with
about three years experience required
by manufacturer located in Montreal.
Applicant would be obliged to do some
mechanical work in general plant engi-
neering. Apply to File No. 2075-V.

ELECTRICAL ENGINEER required to
head the departments of power engi-
neering and electrical technology in

the Indian Institute of Science, Banga-
lore. Candidate should have a doctorate
or master's degree in electrical engi-

Electrical Engineers

Wanted
For Application Engineering and
Negotiation Work on Electrical

Apparatus

To specialize in specific indus-

tries, such as:

—Central Station—Mill industries
.—Metal Working—Mining and Chemical—Paper and Pulp—Marine

Applicants should have high in-

telligence, commercial sense,

sound engineering background,
pleasing personality.

Exceptionally interesting, well
paid work for men with necessary
high qualifications. Some travel-

ling. Good working conditions

—

life, sickness insurance, benefit

and pension plan.

Apply: Manager, Industry Appli-

cation Sales Dept.

Canadian Westinghouse

Company Limited

HAMILTON, ONTARIO

neering from a recognized university,
15 years' experience in a responsible
position in large power project, experi-
ence m guiding research and in the
execution of large power projects. No
age limit is prescribed. Duties will in-
volve instruction of personnel. This is

the foremost research institution in
India, and has well established post
graduate departments of aeronautical
engineering, electrical communication
engineering, metallurgical engineering,
internal combustion engineering, power
engineering, and electrical technology
and chemical engineering and chemical
technology. Post of head of the power
engineering and electrical technology
departments has been vacant for same
time. Apply to File No. 2077-V.

ELECTRICAL ENGINEER, who is famil-
iar with and particularly interested in
the application of control equipment
and the producing of wiring diagrams,
required by manufacturer of conveying
machinery located in Ontario. Apply to
File No. 2082-V.

EXPERIENCED ELECTRICAL ENGI-
NEER, preferably between 28 and 35
years of age required by paper industry
located in Ontario. Not absolutely nec-
essary, but preferably with design and
practical experience in pulp and paper
mill. Apply to File No. 2083-V.

ELECTRICAL ENGINEER, with at least
4 years experience in electrical field,
preferably on substation layout and
installation, required by P.U.C. with a
total load of about 250,000 hp. and oper-
ate their own generating stations. Lo-
cation about 100 miles north of Toronto.
State wages expected, age etc. Apply
to File No. 2096-V.

ELECTRICAL DRAUGHTSMAN, with at
least 6 years experience required by
P.U.C. of about 25,000 hp. State wages
exoected, age, etc. Apply to File No.
2096-V.

MECHANICAL
MECHANICAL DRAUGHTSMEN required
by large coal mining firm in the Mari-
times for simple designing, layout and
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deta'l drawings for ordinary colliery
plants screening equipment. Hoists,
simple steel structures, etc. Salary open.
Apply to File No. 1332-V.

MECHANICAL DESIGN ENGINEERS re-
quired by West Coast pulp and paper
mill. Previous pulp and paper exper-
ience desirable but not necessary and
consideration will be given to all appli-
cants with industrial experience. Sal-
aries from $3, 600.00 upwards commen-
surate with experience. These are per-
masient appointments in a well estab-
lished mill. Apply to File No. 1582-V.

MECHANICAL ENGINEER required by
large firm in Montreal. Applicants
should have experience in the pulp
and paper industry particularly in the
design and for operation of paper mak-
ing machinery. One or two years ex-
perience desired. Salaries' open. Apply
to File No. 1600-V.

MECHANICAL ENGINEER required by
la.ge firm in Montreal to act as rail-
road car engineer. Applicant should
iiave 2 or 3 vears (or inore) of exper-
ience in the design of tank cars, as de-
fined by the A.sscciation of American
Rai. roads. Familiarity with the require-
ments of the A.A.R., the I.C.C, the
Bureau of Explosives and the Board of
Transport Commissioners is essential.
Salary open. Apply to File No. r603-V.

MECHANICAL ENGINEERS with design
experience and ingenuity required for
an aggressive Canadian firm manufac-
turing electronic and mechanical con-
trols and instruments. Project engineers
and nunior engineers required. Salaries
open. Apply to File No. 1609-V.

MECHANICAL ENGINEER required im-
mediately for sales department. Large
company requires the immediate ser-
vices of mechanical engineer, for its

sales department, preferably bilingual.
This is a permanent salaried position,
with well established company. State
age, education and outline all exper-
ience. All replies treated in confidence
Apply to File No. 1620-V.

MECHANICAL ENGINEERS required by
large manufacturing firm located one
hundred miles from Montreal. Excel-
lent opportunities for experience and
promotion in time £tud.v standards de-
partment eventually leading to shop
management. Apply to File No. 1621-V.

MECHANICAL ENGINEER required in
Province of Quebec with some plant
experience. Duties include design and
plant la.yout work. Apply to File No.
1648-V.

MECHANICAL, ENGINEER with knowl-
edge of industrial steam power plant
design, heating system design and appli-
cation of steam, air and hydraulics as
applied to processes, required by large
established company. 5 years or more
experience desirable location Montreal.
Salary open. Apply to File No. 1655-V.

MECHANICAL ENGINEER 25 to 30 years
of age required for manufactjurer of
spun synthetic textile yarns at Gran-
b.v, Quebec. The plant superintendent
is a graduate mechanical engineer and
the position is that of as.sistant super-
intendent. Duties will include planning
production, the maintenance of the
machines, planning and installation of
a new machinery and daily contact with
all levels of personnel. Salary will be
dependent on the experience of success-
ful applicant. Minimum $300.00 per
month. Apply to File No. 1700-V.

MECHANICAL ENGINEER wanted, with
designing experience and mechanical
ability, pits a desire to become sales
engineer, by manufacturer of road
building machinery located in the Prov-
ince of Quehec. Good speaking knowl-
edge of French is necessary. Apply to
File No. 2C37-V.

MECHANICAL ENGINEER required as
assinant to chief inspection of large
oil company in Montreal. Applicant
should have at least three years exper-
ience in plant maintenance, involving
shop fabricating methods and inspec-
tion. Knowledge of metallurgy and
familiarity with corrosion problems an
asset. Salary open. Apply to File No.
2Co2-V.

MECHANICAL ENGINEER REQUIRED
for engineering office of large oil com-
pany. Applicant should have minimum
of two years' experience in design and
la.vout of mechanical equipment. Work-
ing knowledge of pressure vessel de-

sign an asset. Location Montreal. Sal-
ary open. Apply to File No. 2052-V.

MECHANICAL ENGINEER with 3 to 5
years experience in maintenance engi-
neering. An asset if bilingual but not
necessary. Locat.on: Valleyfield, Que-
bec. Excellent opportunity offered. Sal-
ary open. Apply to File No. 2053-V.

MECHANICAL ENGINEER, recent gradu-
ate, to act as plant superintendent in
large bakery in Montreal. Apply to
File No. 2055-V.

MECHANICAL ENGINEER of about 35
to 40 years of age to assist mechanical
superintendent of plant located in East-
ern Canada. Work will involve assisting
superv.sion of construction, installation
and ma.ntenance of plant equipment
including pumps, boilers, refrigeration,
air-conditioning equipment, etc. Salary
about $5,000.00. Apply to File No.
2056-V.

MECHANICAL ENGINEER required for
large consiruction quarry and concrete
company. Must have some experience
in layout and design of plants. Salary
commensurate with ability. Reply g.v-
ing complete details of background and
experience. Apply to File No. 2064-V.

CHIEF MECHANICAL ENGINEER or
assistant chief mechanical engineer
required by large firm of consultantsm Toronto. Salary open. Apply to File
No. 2068-V.

MECHANICAL ENGINEERS with experi-
ence in process layout, design of steam
plants, water supply systems and
sewage and industrial waste treatment
facilities. Salaries commensurate with
experience. Apply to File No. 20'S8-V.

MECHANICAL ENGINEER with at least
two to three years' experience in the
design and job fabrication of A.S.M.C.
pressure vessels and heat exchangers
required for design, estimate and in-
spection work by engineering company
located in Montreal. Salary commen-
surate with ability. Apply to File No.
2070-V.

MASTER MECHANIC required for cent-
ral waterpower, irrigation and naviga-
tion commission. New Delhi, India
Candidate should have considerable ex-
perience as a mechanic and have held
responsible positions in the field of
mechanxal engineering. Age, about 45
years. Duties will involve supervision
of the operation and maintenance of
machines employed on river valley pro-
jects, such as the construction of large
concrete, earth and other types Oi
dams, large power houses and trans-
mission systems and the excavation of
canals. He will also be required to
train Indian personnel working under
him. Apply to File No. 2077-V.

SEVERAL 1951 mechanical engineering
graduates required by pulp and paper
industry located in the Province of
Quebec. Apply to File No. 2081-V.

YOUNG MECHANICAL ENGINEER re-
quired by manufacturer of various
t.ypes of machinery located in Mont-
real, for extensive design. Good oppor-
tunity to right man interested in this
type of work. Apply to File No. 2092-V.

METALLURGICAL

FOUNDRY METALLURGIST required in
British Columbia. Applicant should have
broad experience in research work.
Apply to File 1118-V.

METALLURGIST, recent graduate re-
quired for cast iron foundry located in
Province of Quebec. Apply to File No.
2050-V.

MISCELLANEOUS

EXPERIENCED DESIGN ENGINEER re-
quired by a large Western Canadian
steel fabricating shop. Must be exper-
ienced in design of boiler and pressure
vessels. Material handling eouipment,
structural steel. Apply to File No.
1502-V.

SENIOR DESIGN ENGINEER required in
Ottawa, with a degree in mechanical
or chemical engineering. Applicant
should have a minimum of 5 years ex-
perience in mechanical design particu-
larly with reference to chemical plant
equipment and process. Apply to File
No. 1507-V.

ASSISTANT PRODUCTION SUPERIN-
TENDENT—Press Operations required
in Ontario. Applicant should be familiar

with die equipment and be able to as-sume responsibility of a production shift
consisting of two foremen and approxi-
mately eighty men. He must have athorough knowledge of standards, pro-
duction control, cost control, labour
relations, etc. Apply to File No. 1559-V.

ASSISTANT PRODUCTION SUPERIN-TENDENT finishing operations, requir-
ed by firm in Ontario. Applicant must
be familiar on various types of steel-
polishing, electro plating (copper
nickel and chromium) and buffing and
be in a position to assume responsibil-
ity of a production shift consisting offoremen and approximately one hun-
dred men. He therefore must have a
thorough knowledge of standards, pro-
duction control, cost control, labour
relations, etc. Apply to File No. 1559-V.

TECHNICAL DIRECTOR wanted forpaper company producing from 100<1
rag to 100% sulfite papers. Applicant
shou.d be a graduate chemist or chemi-
cal engineer and must be bilingual
Sjrroundings are ideal and living con-
ditions very good. Mills located near
Montreal m the Laurentian mountains
Apply to File No. 1586-V.

DEVELOPMENT ENGINEER by nuclear
engineering branch to do experimental
and deve.opment work in the field ofmechanical engineering related to the
design of atomic energy reactors and
associated equipment. Applicants shouldhave an engineering degree with high
academic standing and five or mxe
years engineering development exper-
ience. Apply to File No. ie02-V.

SENIOR PETROLEUM ENGINEER re-quired by independent Canadian OilCompany with headquarters in Calgary
Applicant should be particularly ex-perienced in reservoir engineering andproduction practices. No one with lessthan 7 years experience in the industrj'need apply. Give synopsis of educationtraming and experience and supply
recent photo. Apply to File No. 1675-V.

GRADUATE ENGINEERS ANDDRAUGHTSMEN, meSianical. ch-i?
e.ectrical required for projects in On-tario and Quebec. Preference to thosewith 3 years practical experienceApply to File No 1697-V.

^^^P^"^"**-

"^^^/^^^^ ^N for methods andtime study work on all operations in-cidental to manufacturing of light andheavy sheet metal products. ExceUentopportunity for man of proven abilityand experience to estabUsh himseUwan a sound company employing 200people. Salary open.^ Applicant! Toapply m writing giving complete factson education, experience and personal
history Enclose recent photographApply to File No. 2029-V.

;

HYDRAULICS ENGINEER for the water
i^'fi,^^^^^^^"'^'^' department of lands,.
B.C. Provincial Government. Salaries:
hydraulic engineer, Victoria, and as-

Si,^^?"* district engineer, Kamloops,
$3,693.00 to $4,293.00: assistant hvdrau-
«.?-v/r'i=^"^'^'-

Victoria, $3,336.00 to
*.5,D/b.L'j. Positions permanent; super-
annuation plan. Candidates must be
British subjects, preferably under 45
years of age: graduates in civil engi-
neering or equivalent; eligible for fuil
registration in Association of Profes-
sional Engineers of B.C. (m case of the
last position, eligible for registration as
engineer in training), knowledge of
survey methods, photogrammetrv hy-
draulics and hydrology of river dis-
charge, dam design, soil mechanics
and samplings: field and office experi-
ence on engineering work in hvdro
electricity, or irrigation and water
supply or hydrology. Apply to File No
2032-V.

GRADUATE ENGINEER required in the
development and engineering depart-
ment of firm located in Montreal. Ap-
plicants must have a minimum of 4
years experience in a steel manufactur-
ing plant. Position involves technical
assistance to the steel industry in use
of our products and work on problem;
related to this field. The territory will
be mainly in Quebec and Ontario witn
headquarters in Montreal. This is an
excellent opportunity along techmco
administrative lines for the suitable
person. Apply to File No. 2042-V.

SALES ENGINEER, preferably mechani-
cal, required by organization in Mont-
real. Applicants should be around 33 to
37 years. Duties would include design-
ing and selling under supervision of
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specialty machinery used in pulp and
paper mills for handling pulp wood and
newsprint. Starting salary $4,000.00.

Apply to File No. 2043-V.

ECHANICAL AND STRUCTURAL EN-
GINEERS to act as project engineers
to undertake the study and necessary
design and drawing work in connec-
tion with a combination bar and strip

mill located in Ontario. Salaries open.
Apply to File No. 2048-V.

ROJECT ENGINEER graduate with at

least ten years experience in design,
construction and operation of petrol-

eum chemical plants on petroleum re-

fineries, reauired to supervise project

division of company engaged in engi-

neering and construction of gas pro-
cessing plants located in Montreal,
Canada. Salary commensurate with
ability and experience. Apply to File

No. 2051-V.

INGINEER, age 35 to 45 years as main-
tenance superintendent and chief engi-

neer for large Montreal property, ap-
proximately 750 rooms. Must be certi-

fied for large boiler plant, and be
experienced in controlling cost of

maintenance trades, including plumb-
ers, carpenters, painters etc. Bilingual

preferred. Attractive opportunity to

become established in permanent con-
genial situation. Apply to File No.
2057-V.

)ESIGN AND DETAIL ENGINEERS re-

quired by a package handling conveyer
concern located in Ontario. Promotion
to responsible positions is offered to

applicants having the necessary ability

and qualifications. Apply to File No.

2058-V.

)RAUGHTSIMAN, Senior layout man, re-

quired for the engineering department
of new plant in Western Ontario. Must
be capable of making complicated lay-

outs from specifications. drawings,
sketches or notes furnished by engi-

neers and have considerable knowledge
of manufacturing processes and their

limitations. Should be capable of doing

some designing. Experience in struc-

tural work and piping. University de-

gree would be helpful not necessarily

required. Apply to File No. 2062-V.

TVIL ELECTRICAL AND MECHANI-
CAN ENGINEERS, required by Van-
couver. B.C.. firm for office design on
large hydro-electric development. De-
sire only working engineers with three

or more years hydro or related exper-
ience. Applications should include com-
plete record of experience, salaries re-

ceived, salary expected and time re-
qiuired to make a transfer to Vancouver.
Sa'aries commensurate with qualifica-
tions. Apply to File No. 2065-V.

WE REQUIRE QUALIFIED ENGINEERS
exiperienced in construction work on
reinforced concrete, structural steel and
frame buildings, as well as incidental
services. Administrative abi'ity and
technical knowledge are essential. Em-
ployee benefits' include three weeks
annual vacation, sick leave allowance
and a liberal plan for life insurance,
hospitalization, and surgical benefits for
the employee and his family. Replies
are to contain details concerning educa-
tion, experience, salary requirements,
age, marital status and date available.
Apply to File No. 2066-V.

GRADUATE ENGINEER with three to
four years welding experience in metal
fabricating plant is required by a firm
manufacturing gases and we'-ding equip-
ment. Position involves' technical assist-
ances to firms in the correct application
of various welding processes. Salary
commensurate with experience and
qualifications. Apply to File No. 2071-V.

POWERHOUSE FOREMAN required for
central waterpO'wer, irrigation and navi-
gation commission. New Delhi, India.
Candidate should have considerable ex-
perience in the ere'Ction and mainten-
ance of large hydro electric power
plants. Age, about 45 years. IJuties
will involve erection and maintenance
of diesel power houses for the supply
of power on river valley projects, to-
gether with the erection and mainten-
ance of large power houses, in connec-
tion with hydro electric projects. He
will also be required to train Indian
personnel working with him. Apply to
File No. 2077-V.

WORKSHOP FOREMAN required for
central waterpower, irrigation and navi-
gation commission. New Delhi, India.
Candidate should have considerable ex-

ELECTRICAL and MECHANICAL

ENGINEERS

METALLURGISTS, PHYSICISTS

and CHEMISTS

You're on the main line to tlie top wlien

you WOrit at Westinghouse

UNLIMITED OPPORTUNITIES IN DESIGN

SALES • MANUFACTURE • DEVELOPMENT

INVESTIGATE

IMMEDIATELY!
*Professional Engineers fill 8 of the

10 top executive spots in Westing-
house. Dozens of engineers hold high-
level staff and supervisory positions.

Your opportunity to advance is prac-
tically unlimited at Westinghouse.

*Right now Westinghouse is build-

ing several new plants. These are not
temporary jobs. Nearly all of the en-

gineers and scientists who joined us
in World War II are still with us, and
in the past 10 years our total employ-
ment has almost doubled.

*At Westinghouse you will partic-

ipate in the nation's defence effort. In
time of war Westinghouse always
plays a vital part in producing war
materials.

THIS MAY BE YOUR OPPORTUNITY TO
MOVE AHEAD IN THE CAREER OF YOUR
CHOICE . . . MANY SUPERVISORY POSTS
IN NEW PLANTS AND DIVISIONS WILL BE
FILLED FROM OUR ENGINEERING STAFF!
INVESTIGATE!

Experience Required— 1 to 10
years . . . some of these open-
ings call for top-flight men
with even more experience.

SALARIES — Determined indivi-

dually on the basis of the experience
and ability of the applicant.

LOCATION — There are openings
for engineers, metallurgists, physi-

cists, and chemists at most of West-
inghouse's plants, which are for the
most part located at Hamilton, Ont-
ario. For example: You'll find oppor-
tunities in Radar and Electronics . . .

in Aircraft Equipment and Fractional
Horsepower motors ... in Air-brakes
and Foundry ... in Lighting and
Lamps and Radio Tubes ... in Ap-
pliances . . . and in Power Producing
Equipment to speed the production
lines of Canada. All of these activities

have a definite and established peace-
time application . . . There are plenty
of openings at the top.

WESTINGHOUSE OFFERS YOU

IN ADDITION TO GOOD PAY

—Help In finding suitable liousing

—Low cost life, sickness and accident

insurance with hospital and surgical

benefits

^Pension plan

—Privilege of buying Westinghouse
appliances at employee discount

Investigate Westinghouse today . .

.

Write . . . The Director of Technical
Education, Canadian Westinghouse
Company Ltd., Hamilton, Ontario,
or if it is more convenient, fill out this

form and mail it today.

DIRECTOR OF TECHNICAL EDUCATION, A-3
CANADIAN WESTINGHOUSE CO. LTD., HAMILTON, ONTARIO

I would like additional information on the opportunities for engineers at
Westinghouse. I understand this inquiry is strictly confidential.

Name
Address

.Telephone..
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WANTED

RADIO ENGINEERS
THE ROYAL CANADIAN NAVY offers a limited number of short

service and permanent commissions in the Special Branch for Supple-
mentary Radio duties to engineers and other university graduates with
a degree in any of the following subjects: Physics, Mathematics and
Physics, Engineering-Physics, Radio-Physics, Radio-Engineering, or
Electrical Engineering with Communications or Electronics option.

SHORT SERVICE APPOINTMENTS
(three years) require the minimum qualifications shown above. Rank
and seniority will be determined by age and professional experience.

PERMANENT APPOINTMENTS

require the following qualifications:

(a) Service in any of the Canadian Armed Forces during the
Second World War, or
Service at any time in the Permanent or Reserve Naval
Forces, including the University Naval Training Division and
the Canadian Services Colleges.

(b) A university degree in one of the subjects mentioned above.

Rank and seniority on entry will be determined by previous service

and professional qualifications. Those entered as Acting Sub-Lieutenant
will serve with that rank during their Naval indoctrination and training
courses, after which they will be promoted to Lieutenant. Seniority
and pay as Lieutenant will be back-dated at that time, depending on
success in the courses.

DUTIES

The development, engineering, installation, maintenance and oper-
ational supervision of radio equipment, in shore stations, and of radio
countermeasures equipment at sea; and administration of Supplement-
ary Radio Activities.

MONTHLY SALARY
SUB-LIEUTENANT Acting Confirmed

Basic Pay $162 $195
Subsistence 61 79
Marriage Allowance 40 40

On
LIEUTENANT Appointment Maximum

Basic Pay $234 $264
Subsistence 79 79
Marriage Allowance 40 40

OTHER ADVANTAGES
Free medical care; free transportation, including that of families and

household effects to permanent appointments; married quarters in the
majority of appointments; pension for officers holding permanent
commissions; gratuity for officers holding short service commissions
on completion of their terms.
There is no specific age limit for short service commissions. It will be

dependent upon professional experience. The age limit for permanent
commissions is up to 25}^ years for non-veterans and up to 30 years of

age for veterans, on 1st June, 1951.

ENQUIRIES will be welcomed. A preliminary opinion on the rank
and seniority which may be expected, together with any other required
details, may be obtained by writing to:

THE NAVAL SECRETARY,

DEPARTMENT OF NATIONAL DEFENCE,

"A" BUILDING, OTTAWA, ONTARIO.

Royal Canadian Navy

perience In the management of large
workshoDS, in the manufacture of gates
for dams, spillways, canals, sluices, and
in the manufacture of electrical trans-
mission towers. Age, about 45 years.
Duties will involve supervision of large
workshops required during construction
of river valley projects and the In-
struction of Indian personnel working
under him. Apply to File No. 20T7-V.

MASTER ELECTRICIAN required for
central waterpower, irrigation and navi-
gation commiision. New Delhi, India.
Candidate should have considerable ex-
perience as an electrician and have
held responsible positions in the field
of electrical engineering. Age about 45
years. Duties will involve supervision
of the operation and maintenance of
electrical machinery employed on rivei
valley projects, sjch as construction of
Large concrete, earth and other tj'pes of
dams, large power houses and trans-
mission systems. He will also be re-
quired to train Indian personnel work-
ing under him. Apply to File No. 20'77-V.

DESIGNING ENGINEER required for
centra! waterpower, irrigation and navi-
gation cominission. New Delhi, India.
Candidates should have considerable
experience in the design of high tension
transmission lines and tower structures.
Age 45 to 50 years. Duties will involve
design of high tension transmission
lines and tower structures, in connec-
tion with large hydro-electric projects.
He will also be required to act in an
advisory capacity on the design of
transmission lines, and to train Indian
engineers working with him. Apply to

File No. 2077-V.

INDUSTRIAL ENGINEER required by
firm of management consrjltants. Should
be experienced in plant layout, produc-
tion control, time studies, wag:e incen-
tives, cost and budget controls. Age 35

to 60. Free to travel. Apply to File No.
2079-V.

ENGINEERS required in the manufactur-
ing department of large electrical or-
ganization located in Ontario. Duties
include the line up of operations and
tooling, to initiate cost reduction pro-
grams, to lay-out departments, etc., on
various products. Limited number of
openings in production control, foundry
work and in test work. Apply to File
No. 2C£0-V.

PLANT ENGINEERS are required to do
engineering work in connection with
plant expansion and with plant main-
tenance, particularly along electrical
lines. Location Ontario. Apply to File

No. 21080-V.

DESIGN ENGINEERS required by large
electrical organization in Ontario. En-
gineers are required to do both me-
chanical and electrical design but prin-
cipally the latter on all types of

electrical equipment. Specific exper-
ience is desired but not absolutely
necessary. Apply to File No. 20eO-V.

CIVIL OR MECHANICAL ENGINEER re-
quired by paper industry located M
Ontario. Applicant should have design
and practical experience, preferably
five or six years in pulp and papo'
mill. Apply to File No. 2C83-V.

MECHANICAL AND CHEMICAL ENGI-
NEERS required in the control depart-
ment of paper mill located in New-
foundland. Applicants must be interest-

ed in control and process work. Salaries
open. Apply to File No. 2085-V.

RESIDENT ENGINT:ERS AND INSTRU-
MENTlVrEN required for work on the
construction of the Quebec North Shore
and Labrador R a i 1 w a y. Applicants
should have some experience on high-
way work. Good working conditions
Salaries open. Apply to File No. 20S6-V.

MECHANICAL EQUIPMENT SUPERIN-
TENDENT required by woods depart-
ment of pulp and paper company
Should have degree in rnechanical en-
gineering or equivalent. Capable of

initiating and supervising preventive
maintenance program and repair work
to all mechanical and power equipment.
This is a senior position for an active
man with a proven record of success
in this type of work. Candidate for

opening must be bilingual. The salary
will be commensurate to experience and
qualifications. Apply to File No. 20S9-V.

POSITIONS AVAILABLE with The Con-
solidated Mining and Smelting Com-
pany of Canada Limited, at Trail, B.C .
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for experienced mechanical, structural
and electrical designers and draughts-
men, for work connected with the de-
sien and layout of equipment and
buildings in our mining, metallurgical
and chemical and fertilizer plants. Ap-
plication should be made in writing
giving full particulars on education,
experience and stating approximate
salary expected, to the manager. Per-
sonnel Division at the above address.
Apply to File No. 2090-V.

[ECHANICAL DRAUGHTSMAN with at
least three to five years experience in

equipment, tool and jig work for Mont-
real office. Supply full details in first

letter. Apply to File No. 2091-V.

TRUCTURAL STEEL AND REIN-
FORCED CONCRETE DETAILERS for

Montreal office with a minimum of
five years exoerience in either field

State full particulars in first letter.

Salary open. Apply to File No. 20.91-V.

OOL ENGINEERS and patent lawyer
required by large automotive industry
in Ontario. Apply to File No. 2C94-V.

ESEARCH SCIENTIST to conduct re-
search and development in food pack-
aging and packing. This will involve
work independently and in co-opera-
tion with manufacturers and other
agencies on suitable container mater-
ials and methods of container fabrica-
tion and will require a knowledge of
such materials as paper and paper pro-
ducts, plastic films, metal foils, metal
cans, enamels, adhesives, inks, etc. Ap-
plicants should have a Ph.D. or M.Sc.
degree in chemical engineering, or-
ganic chemistry, or physical chemistry
and should have had some industrial
experience with the container mater-
ials mentioned above. Apply to File
No. 2095-V.

Situations Wanted
i^ECTRICAL ENGINEER, aged 36, 1st

class honors degree, P.Eng., M.E.I.C,
A.A.I.E.E., A.M.I.E.E. Apprenticeship
and erection experience with large
electrical manufacturing company and
10 years experience as electrical engi-
neer for large industrial companies

—

all companies are of world renown. Two
years Canadian experience. Desires post
as electrical engineer for industrial
company or other suitable post prefer-
ably in Southern Ontario or British
Columbia. Available at short notice.
Apply to File No. 391-W.

Attenthn,

Members
Please telephone in advance

and make an appointment

if you propose using the

Institute's Employment De-

partment.

This will result in a better

service to everyone con-

cerned.

TELEPHONE PLateou 5078

Except in special cases all

interviews will be arranged

between the hours of 9

and 12.

GRADUATE CIVIL ENGINEER AND
LAND SURVEYOR with proven ability
to carry out responsibilities. Available
on short notice. Over 23 years of wide
experience on four continents. Exper-
ience includes design layout and field
supervision of: roadj, dams, buildings,
drainage, irrigation works. Veteran
C.R.E. and E.A.E., married, bilingual.
Situations held in Canada: Chief of
survey parties, resident engineer.
Abroad: as district and assistant chief
engineer for over 19 years in the Brit-
ish. Turkish. Iraqui, Government Ser-
vices. Apply to File No. 489-W.

ELECTRICAL ENGINEER. S.E.I.C. grad-
uate Nova Scotia Technical College 1950.
married, veteran. 34. presently employ-
ed by large cable manufacturing com-
pany in Montreal as a junior develop-
ment engineer in their electrical
laboratory, desires position in Nova
Scotia preferably Halifax area. Pre-
vious experience in surveying, com-
munications, d.c. machinery. Willing to
accept position in any branch of elec-
trical engineering including sales.
Available for interview in Montreal
anytime and in Nova Scotia in July,
1951. Apply to File No. 1325-W.

CIVIL ENGINEER. Jr.E.I.C, P.Eng. (On-
tario) B.Sc. (Hons.) Birmingham, Eng-
land. 1948. Age 28. Single. Ex-Sapper,
Field Engineers of Union Defence Force
(South Africa). Presently employed in
temporary position in Toronto. Seeks
permanent employment where hard
work and initiative will lead to ad-
vancement. Fifteen months experience
in municipal roads and drainage work
in South Africa, including surveying,
design and supervision. Also eleven
months with waterworks in Canada on
design of steel and reinforced concrete
structures and writing of specifications.
Willing to work anywhere. Apply to
File No. 1465-W.

MECHANICAL ENGINEER. M.E.I.C,
U.B.C.. 1936. Age 37, married. 3 years
experience as designer in paper ma-
chinery department of large manufac-
turer. 5 years as senior officer in the
A.I.D. of the R.C.A.F. engaged on tech-
nical and administrative duties. 6 years
as engineer in the paper and saw mill-
ing industry on the west coast, engaged
on the layout, design and installation
of wood-handling plant and equipment,
including considerable experience in
the design and erection of timber, steel
and concrete structures. Desires posi-
tion as resident engineer or senior
engineering position covering industrial
planning and development. Apply to
File No. 1965-W.

INDUSTRIAL AND CIVIL ENGINEER,
B.A.SC.. 1939. M.E.I.C, Prof. Eng., age
42. married, thoroughly bilingual. Ex-
perience: all phases of production, sales,
maintenance, construction. Available on
short notice. Apply to File No. 2157-W.

WORKS MANAGER and administrator
with experience in mechanical, electri-
cal and civil engineering work open
for appointment. Apply to File No.
2429-W.

ENGINEER. MECHANICAL, M.E.I.C, in-
terested in position offering opportunity
as representative, plant or assistant
engineer. Experience includes twelve
years design, construction and mainten-
ance with pulp and paper industry.
Age 40, married. Apply to File No.
2642-W.

MECHANICAL ENGINEER, M.E.I.C,
Queens, 1936, age 38, married. Current-
ly engaged in research work. 2^2 years.
Desire to return to industrial or com-
mercial field in Toronto district. Have
had the following experience since
graduation: About 10 years diversified
work in plant engineering embracing
dust control, 2V2 years; application of
control to metallurgical processes
(primary metal producers), 3 years; in-
dustrial ventilation and air-conditioning,
1 year; general plant maintenance. 3',i
years; about 2 years steel forging ex-
perience in small plant covering pur-
chase, instal'ation. and operation of
equipment. Would be available at reas-
onable notice to present employer.
Apply to File No. 2966-W.

CIVIL ENGINEER (London University,
1934) A.M.I.C.E., M.E.I.C, P.Eng., vet-
eran, age 37 married. Executive exper-

Engineering

Salesman

A large manufacturer re-

quires salesman for heavy

machinery and hydraulic

equipment. Good back-

ground, engineering ex-

perience, successful re-

cord of sales in this field

required. Reply in full

first letter. Salary. File

No. 3045-V.

ience in construction and design in
building, services, refinery equipment,
combustion equipment at home and
abroad. Desires a responsible position
with good prospects in a growing con-
cern. Go anywhere. Adaptable, good
organizer. Available at reasonable
notice. Apply to File No. 3139-W.

MECHANICAL ENGINEER, Toronto, Jr.

E.I.C.. P.Eng. Age 29, married. Wishes
to join a medium sized company to co-
operate with management in reducing
manufacturing costs by better produc-
tion methods. Five years experience as
chief engineer in charge of production
and product design. Accustomed to
working closely with shop and inspec-
tion department. Capable of acting as
group leader and of assuming full re-
sponsibility relative to tooling, pro-
cessing, and plant layout for increased
productivity. Interested in working into
management position. Apply to File
No. 3361-W.

GRADUATE MECHANICAL ENGINEER,
M.E.I.C. with extensive experience at
draughting, designing and estimating of
all types of plate, structural and ma-
chine work, now fully employed, de-
sires part time work for evemngs and
week-ends. Apply to File No. 3367-W.

CIVIL ENGINEER, M.Sc, M.E.I.C,
P.Eng., age 39. Practical experience
since 1934 in design of reinforced con-
crete and steel structures (warehouses,
factory buildings, power station, boiler
houses, heavy foundations, hydraulic
structures, oil refinery plants, gas
plants, ietties) estimate and surveying.
Seeks position in Ontario or Quebec.
Apply to File No. 3369-W.

BRITISH DIESEL and electrical engineer,
A.M.I.E.E.; six years electrical officer
R.N.V.R.; nine years commercial experi-
ence in U.K.. Malaya and Ceylon in
sales, contracts and servicing equipment
ranging from generators to household
appliances; accustomed to executive re-
sponsibility and currently chief engineer
for leading British firm in Ceylon; has
had brief experience of conditions in
Canada and desires progressive position
and permanency there. Age 36. Avail-
able July. Wife Canadian. Apply to
File No. 3398-V.

BRITISH CIVIL ENGINEER 27 years of
age, single. Graduate of Trinity Col-
lege, Dublin, with B.A. degree geology:
and B.A.I, in civil engineering. Tech-
nical officer with Royal Engineers, 5
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years practical engineering experience.
Presently employed in Canada. Desires
position with a future, possibly ad-
ministrative where academic training,
technical knowledge and personal qual-
ities may be combined. Willing to work
hard and accept responsibility. Apply
to File No. 3400-W.

WELDING ENGINEER. M.E.I.C, P.Eng.,
B.A.. B.Sc, Queen's 1941. Age 34, mar-
ried. 7 years production and develop-
ment experience in the fabrication of
heavy industrial equipment with par-
ticular reference to welded pressure
vessels. Desires continued experience
in this or related fields. Available on
short notice. Apply to File No. 3407-W.

EXPERIENCED ENGINEER, A.M.I.C.E.,
M.E.I.C, Age 31. 14 years combined civil
mechanical background. Design and con-
struction in roadworks water supply,
sewage systems and large factory con-
struction in U.K. Hydro-electric con-
struction and investigation in U.K. and
Canada. Geophysical investigation and
deep well drilling and operation for
water supply in N. Africa. Aircraft com-
ponent design and machine shop prac-
tice in U.K. Require progressive posi-
tion where experience may be utilized
combined with aptitude for administra-
tion organization and production. Apply
to File No. 3435-W.

GRADUATE MECHANICAL ENGINEER,
Jr.E.I.C. Sask. 1950. At present taking
Masters degree at University of Toronto.
R.C.A.F. veteran, 5 years practical en-
gineering experience. Willing to work
hard and accept responsibility. Refer-
ences and detailed experience on re-
quest. Available May 1951. Apply to File
No. 3439-W.

ELECTRICAL ENGINEER, Higher Na-
tional Diploma 1949 (Power Course),
Dundee Technical College, Scotland.
P.Eng. Ont. One year experience as field
engineer on design and reconstruction
transmission and distribution lines in
Scotland. Six years as technical officer
in R.E.M.E. Four years as apprentice
technical with power company in
Poland. Experience in diesel-electric and
hydro-electric plants in planning office
and line surveying. Wi?hes to find em-
ployment in Dower field or design,
would like to learn from the start the
Canadian way of work. Apply to File
No. 3443-W.

CHEMICAL ENGINEER, Jr E.I.C. (B.Sc.
Queen's 1948). Age 29, married, one
child. Two years experience production
supervision and development engineer-
ing in chlorine-alkali industry. Some ex-
perience in coal tar refining. At present
employed. Desires nosition in Ontario or
Quebec. Apply to File No. 34S2-W.

SALES AND TECHNICAL SERVICE en-
gineering employment desired by young
engineer (24 years, single) expecting to
graduate in Metallurgical Engineering
(McGill) in May 1951, S.E.I.C. Many
summer months experience in the mak-
ine, shaping and inspection of steel.
Location Is practically immaterial and
applicant is willing to travel. Willing to
start on training program if necessary.
Available June 1st. 1951. Apply to File
No. 3453-W.

IMETALLURGICAL ENGINEER, Jr.E.I.C.
Toronto 1948. Business Administration,
University of Western Ontario, 1951.
Desires position in production engineer-
ing or as technical salesman for a manu-
facturer of durable producers' and con-
sumers' goods. Age 28, married. Naval
Veteran. Over two years' experience
with a large Canadian manufacturing
firm chiefly as i production supervisor.
Conversant with French. Available in
May. Apply to File No. 3457-W.

CIVIL ENGINEER, Jr.E.I.C, P.Eng. (Ont.)
B.Sc. University of Alberta 1945, age 27,
married. 1 year in highway location,
design, estimates and construction; 6
years field and office experience in
surveys, design, layout and construc-
tion supervision in transmission lines,
tower footings, reinf. cone, and pile
foundations, also some knowledge of
municipal engineering. Presently em-
ployed' in Ontario. Desire position in
Alberta with consulting engineers, con-
struction company, or other company
with own engineering staff. Available
after September 1951. Apply to File No.
3458-W.

ERITISH SUBJECT, chartered electrical
engineer, apprenticeship trained, pres-
ently holding technical and commercial

managerial appointment in branch
works of one of the premier manufac-
turing electrical companies in England,
wishes to contact Canadian principals
with view to ultimate emigration to
Canada or with Canadian subsidiaries
overseas. Three years wartime exper-
ience in Canada. Canadian references.
Six years commissioned Naval Service.
Age 37. Married. Apply to File No.
3463-W.

ELECTRICAL ENGINEER, Sask., 1950,
S.E.I.C. P.Eng., age 30, married, vet-
eran. Desires permanent employment
anywhere in Canada. Experience in-
cludes 4 years radar mechanic, one
summer sales, several months practical
experience on wiring and installation
of transformer banks switch gear,
motors, etc Apply to File No. 3464-W.

AERONAUTICAL ENGINEER, Jr.E.I.C,
gtaduate Mass. Institute of Tech., age
28, married, good health. Seven years
experience with ma.ior airline on air-
craft specifications and negotiations,
mock-up, stress analysis, performance
calculation, aircraft evaluation, detailed
design, testing, report writing, corre-
SDondence, administration. Hard work-
er, willing to take responsibilities.
Apply to File No. 3470-W.

GRADUATE ENGINEER, Jr.E.I.C, Uni-
versity of Saskatchewan, 1948. Age 25,
single and in good health. Three years
experience in farm implement design.
Seeks employment in design or pro-
duction engineering. Willing to under-
take any required training. Presently
employed but desires position leading
to responsibility. Available on short
notice. Apply to File No. 3472-W.

PLANT ENGINEER of medium sized
company. Mechanical, McGill, 1948, Jr.
E.I.C. Veteran, single, 27 years, desires
affiliation with medium or large con-
cern. Undertook and completed move-
ment of two plants. Designed, costed
and implemented ma.ior changes and
installations of boiler house, air com-
pressor house, air exhausting systems,
electrical mains, instruments, heating
and steam process mains. Staff of
approx. 100, 20% licen.?ed tradesmen.
Collection of basic production machine
data for time loading, scheduling, etc.
Other studies and training courses. Ex-
cellent references. One month's notice.
Apply to File No. 3476-W.

CIVIL ENGINEER. S.E.I.C, B.Sc, U.N.B.,
1950, navy veteran, aee 26, married with
one child. Have considerable experience
in highway construction in N.B. Refer-
ences on request. Apply to File No.
3477-W.

CIVIL ENGINEER, Jr.E.I.C. B.Eng..
McGill. 1949, age 26, married, presently
employed by construction firm in Mont-
real, would offer services for part-time
employment in designing, estimating,
etc.. related to varied fields of building
construction, especially reinforced con-
crete, steel or timber structures and
foundations Apply to File No. 3480-W.

ELECTRICAL ENGINEER, Jr.E.I.C, 1949,

graduate of the University of Manitoba,
about to complete two year apprentice-
ship m England, seeks employment in

Canada, as from August, 1951. Exper-
ience includes testing of instrument
transformers, testing of A.C and D.C
motors and generators, 6 months in

D.C. machine design engineers office,

3 months in electronic development
laboratory, 6 months erection of steel
mill rolling equipment. Undergraduate
experience includes summer employ-
ment as student engineer in steel plant.
Apply to File No. 3481-W.

GRADUATE ENGINEER, Jr.E.I.C. honors
graduate. McGill, 1949, married, over-
seas R.C.A.F. veteran. Varied exper-
ience in the field of production control
and planning, methods analysis, time-
study quality control and allied engi-
neering subiects. Desirous of obtaining
a position in the management sphere.
Location. Toronto area. Available im-
mediately. Apply to File No. 3482-W.

CIVIL ENGINEER, B.Eng., McGill, 1944,
M.E.I.C. P.Eng., married with two
children, veteran R.CE. Have had about
ten years experience in construction,
maintenance and Industry including
long-range planning, design and econ-
omic studies; also supervision and in-
spection as resident engineer. Familiar
with general office routine and account-
ing procedures. Proven ability to
handle labour, direct staff work and

meet the public. Now enrolled in
course on Modern Business with Alex-
ander Hamilton Institute. Present em-
ployment high'.y responsible but wish
to locate in Montreal area. Ambitious
toward executive position requiring
engineering and business trainine
Apply to File No. 348«-W.

CHEMICAL ENGINEER. B.A.Sc. Excel-
lent background. 8 years experience.
Presently employed on large scale pro-
auction supervision. Seeks position of
re;T)onsibility with promising future.
Preferably in Ontario. Married, 3 chil-

dren. Apply to File No. 3487-W.

ELECTRICAL AND MECHANICAL EN-
GINEER. S.E.I.C. Age 24. Experience
12 months powerhouse electrician, (Des
Joachims). Graduating end of May.
Undertaking valuation of European
power plants this summer. Available
October 1st. Interested in power plant
equipment and operation—diesel steam
or hydraulic. Apply to File No. 3488-W.

GRADUATE ENGINEER with qualifica-
tions and experience to handle positi<m
as works manager or plant superintend-
ent, extensive experience in connection
with mechanical equipment of mining
and metallurgical industries as well as
in metal-working establishments. Pres-
ently employed in responsible position.
Interested in either domestic or foreign
assignment. Apply to File No. 3493-W.

MECHANICAL ENGINEER, Jr.E.I.C.
Sask., 1949. Age 27, married, ex-R.CAJ.
One year in office of management engi-
neering company dealing with electric
public utilities and one year in diesel
plant (lO.COO H.P.) of a Canadian pub-
lic utility operating in South America-
acting as Junior Engineer, Chief Oper-
ator and in charge of cooling water
testing and treatment. Desire work in
Canada along similar lines or in diesel
field. However am willing to consider
Other work that has good opportunities
for person willing to take responsibility.
Location Ontario or west. Apply to
File No. 3494-W.

MECHANICAL ENGINEER, Jr.E.I.C.

Graduate University of Saskatchewan.
1950. Single, age 23. Have been em-
ployed in non technical work in the
west. Desire position in maintenance
or plant engineering work with an
opportunity to gain experience and ad-
vancement. Type of position more im-
portant than remaneration. Apply to

File No. 3495-W.

ELECTRICAL ENGINEER, M.Sc, Jr.

E.I.C. completing a two year graduate
training course with a large electrical
manufacturer, seeks to better his posi-
tion. Would consider professional em-
ployment with any progressive manu-
facturer or consulting engineer, how-
ever, prefer British Columbia or Al-
berta. Apply to File No. 3499-W.

ELECTRICAL ENGINEER: Sask. 1950.

Three summers experience as electri-
cians helper with industrial concerns.
Also experienced in the installation of

large power v;quipment. Desires position
with consultant firm or in city engineer-
ing department. Available upon short
notice. Married veteran with one child.
App.y to File No. 3600-W.

CIVIL ENGINEER, S.E.I.C, University of

Toronto 1951. Age 32. Married. Former
radar mechanic in R.C_A.F. Summer ex-
perience includes construction labour,
transmission Line specification writing
and testing soils. Desires work related
to structural engineering. Prefer Mont-
real or Toronto areas but would go else-
where for a suitable position. Apply to

File No. 3506-W.

MINING AND STRITCTURAL ENGINEER.
M.E.I.C. and P.Eng. Married. With long
experience in open pit and underground
mining, in design and inspection of
construction dwellings, mine and mill
buildings, railway trestles and conveyor
belt trestles. At present employed.
Available September 1st, 1951. Apply to

File No. 3507-W.

SENIOR MECHANICAL ENGINEER.
M.E.I.C. Four years' experience as chief
engineer with small company. Nine
years on board as designer. Sixteen
years' total experience with medium to

heavy machinery including hydraulic
presses, forging machines, valves.
pumps, controls, boilers, tanks, etc.

Also in charge plant services and main-
tenance. Organization and administra-
tion. Experienced writer and lecturer.
Apply to File No. 3508-W.

492 May, 1951 THE ENGIXEERLNG JOURNAL



Bviews

Additions to the Institute Library

— Book Notes — Abstracts

ABSTRACT
INSTITUTION OF ELECTRICAL

ENGINEERS
The Control of Hydro-Electric Plant:

A.C.H. Frost and W. Briltlebank. (lEE
proof No. S 1049)

The rapid growth of both industrial and
lomestic load in most countries since 1939
las forced the development of many water-
)ower schemes, some of which had
)reviously been dormant owing to mar-
^nal economies. Earlier schemes were
)ften isolated and (with certain notable
'xceptions) of relative insignificance in

:omparison with steam-driven generating
)lants. With the present need for develop-
ng every practical source of power,
lowever, the problems of controlling

lydro-electric plant take on new aspects,

nvolving consideration of uniformity and
;conomy of operation and maintenance
staffs, and the most efficient use of the

catchments on each river system as a
,vhole.

After the terms used have been defined,

;he nature of the control problems involved
ire examined. Certain control schemes are

iescribed, with emphasis laid on the
ievelopment of sequential-parallel auto-
matic control and the reasons why it is

^referred. Some practical aspects of the
ipparatus involved are described, after

.vhich the operating and maintenance
•equirements are examined. The electrical

ind hydraulic functions of group control
ire discussed in relation to a complete river

\vstem. Finally, those factors influencing
;he choice of a control scheme are sum-
narized.

SELECTED ADDITIONS TO
THE LIBRARY

TECHNICAL BOOKS, ETC.

Aeronautical Engineering Catalog;
rthed., 1951:

New York, Institute of the aeronautical
sciences, cl951. 298 pp., illus.

Agrarian Socialism; The Cooperative
liommonwealth Federation in Sas-
tatchewan; A Study in Political
Sociology

:

S. M. Lipset. Toronto, Oxford University
press, cl950. 315 pp., $5.00.

Behaviour of Engineering Metals:

H. W. Gillett. New York, Wiley, cl951.

395 pp., illus., $6.50.

Diesel-electric Locomotive Handbook;
Electrical Equipment:

George F. McGowan. New York,

Simmons-Boardman, 1951. 290 pp.,

illus., $4.95.

Diesel-electric Locomotive Handbook;
Mechanical Equipment:

George F. McGowan. New York,

Simmons-Boardman, 1951. 262 pp.,

illus., $4-95.

Dynamic Motion and Time Study:

.lames J. Gillespie. Brooklyn, Chemical
pub. CO., 1950. 140 pp., $3.75.

Electric Circuits for Engineers:

Edward K. Kraybill. New York, Mac-
millan, cl951. 212 pp., illus., $3.85.

Fer et Aciers frittes:

R. Kieffer and W. Hotop. Paris, Dunod,
1951. 573 pp., illus., 3200 fr.

Fuel Oil and its Combustion:
Cleveland, North American Manufac-
turing Co., CI943. 37 pp.

Hydraulics of Sediment-bearing Ca-
nals and rivers:

T. Blench. Vancouver, Evans Industries

Ltd., cl951. illus., $4.75.

Jacobian Elliptic Function Tables; A
Guide to Practical Computation with
Elliptic Functions and Integrals To-
gether with Tables of sn u, en u, dn u,
Z(u):

L. M. Milne-Thomson, New York, Dover
1950. 132 pp., $2.45.

K & E Catalog. Part 1, Drafting and
Reproduction Equipment and Mate-
rials; Slide Rules. Part 2, Surveying
Equipment and Materials; Measuring
Tapes

:

%'Montreal, Keuffel & Esser Co., cl9.(,9.

254 pp., 413 pp., illus.

Mecanique Theorique des Sols:

K. Terzaghi. Paris, Dunod, 1951. 474
pp., illus., 2950 fr.

M. M. Year Book 1951:

London, Machinery market, 1951. 602

pp., 15/-.

Molesworth's Handbook of Enginee-
ring Formulae and Data, 34th ed.:

A. P. Thurston ed. London, Span, 1951.

1672 pp., illus., 25/-.

Montreal; By-law Concerning the
Erection of Buildings in the City of
Montreal, No. 1900:

Montreal, 1948, 489 pp.

Plant Layout Planning and Practice:

Randolph W. Mallick and Armand T.

Gaudreau. New York, Wiley, cl951. 391

pp., illus., $7.50.

Society for Advancement of Manage-
ment; Proceedings of the Annual
Conference on Principles, Methods
and Techniques for Increasing Pro-
ductivity, Reducing Costs and Im-
proving Human Relations:

New York, the society, cl951. 212 pp.,

$5.00.

Sound Reproduction; 2nd ed.:

G. A. Briggs. Montreal, C. W. Pointon,

1950. 246 pp., illus., 10/6.

Sourcebook on Atomic Energy:

Samuel Glasstone. Toronto, Van Nos-
trand, cl950. 546 pp., illus., $3.50.

LIBRARY REGULATIONS
Hours

Mon., through Fri. ... 9 a.m. - 5 p.m.

Saturdays 9 a.m. to 12 noon

Summer Hours

9 a.m. - 5 p.m. Closed all day Saturdays.

Bibliographies and Literary

Searches

Short subject bibliographies are compiled

on request.

Extensive searches will be made at a

charge of $3.00 per hour to members, and

S5.00 per hour to non-members.

Please give as much detail as possible when
requesting information of either type.

Borrowing and Purchasing

Books, periodicals, photostats, translation,

etc. may be borrowed for two weeks at a

time. A fine of 25c. per day will be

charged for each day borrowed items

are retained beyond this period.

A library deposit of $5.00 at par in Mont-

real is required before items may be

borrowed. Books, periodicals, etc. may be

ordered by members through the library.

All carrying charges are payable by the

individual concerned. Except in the case

of library deposits, please make no pay-

ments in advance.

Non-members may consult the library,

but may not borrow material.
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Structure and Mechanical Properties
of Metals:

Bruce Chalmers. London, Chapman,
1951. 132 pp., illiis., 18 s. (Being volume
2 of a series of monographs on metallic

materials published under the authority of
the Royal aeronautical society).

Theory and Application of Electrical
Engineering:

Eugene W. Schilling. Scranton, Inter-

national textbook, cl951. 402 pp., illus.,

$6.50.

World Airline Record 1950-1951:

Chicago, Roy R. Roadcap & Associates,

cl950. 263 pp., illus., $9.75.

TECHNICAL BULLETINS,
PAMPHLETS, ETC.

American Water Works Association.
Tentative Standard Specifications:

No. 5W1.10-T— Ammonium sulphate.

No. 5W1.31-T—Ferrous sulphate.

Community planning Association of
Canada. Community Planning Re-
view:

V. 1, N. 1, February, 1961.

County Sanitation Districts of Los
Angeles County. Reports:

Collection and disposal of refuse, October

1950.

Edison Electric Institute. Specifica-
tions :

No. TD-3—Lag screws.

...Publications

:

No. MSJ-3—AEIC-EEI-NEMA stand-

ards for metering current transformers for

primary circuits.

National Institute of Agricultural
Engineering. Reports:

Testing of grass driers.

National Research Council of Canada.
Radio and Electrical Engineering
Division. Publications:

New electronic aids to marine navigation.

Philips' Gloeilampenfabrieken Labo-
ratoria. Separaat:

No. 1950—Induction phenomena in

photosynthesis, R. van der Veen. No.
1951—Investigations on quinones and
quinone-derivatives, H. 0. Huisman.
No. 1953—Le fer dans le verve, J. M.
Stevels. No. 1956—Density variations in

aluminium, J. L. Snoek. No. 1958—The
relation between the dielectric losses and
the composition of glass, J. M. Stevels,

No. 1959—Thefluorescence of magnesium
germanate activated by manganese, F. A

.

Kroger and J. van den Boomgaard. No.
1962—On the deviations between theoreti-

cal and experimental values of the specific

heat of superconductors, K. F. Niessen.

No. 1963—Absorption spectrum and
photodecximposition of o-hydroxybenzene-

diazonium sulphate, J. d,e Jonge and
others. No. 1.964—Ferrite ma,terials, D.
Polder.

Royal Canadian Air Force. Experi-
mental and Proving Establishment
Reports

:

No. 935—Harvard 2 standard and
armament trainer; part 1— radio instal-

lations, [vnth 2 blueprints). No. 962—
Improvements to survey camera optics.

No. 967—Performance of Goose 2 air-

craft; part 2—aerodynamic report.

Royal Commission on Transportion.
Reports

:

February 9, 1951.

Welding Research Council. Bulletin
Series:

No. 8—Tests of columns under combined
thrust and moment.

BRITISH STANDARDS:
British Standards Institution, 24/28
Victoria St., London, S.W.I. British
Standards are availablefrom the Canadian
Standards Association, National Re-
search Building, Ottawa, Canada.

B.S. 581: 1950—Electrically-driven
Point-operating Machines for Rail-
ways, 2/-.

This standard covers electrically-driven
machines for operating railway points,

derailers, movable diamonds and facing-

point or fouling bars. It lays down the
sequence of operations, standard voltages,
construction, etc.

B.S. 592: 1950—Carbon Steel Castings
for General Engineering Purposes, 2/-.

The present work provides a compre-
hensive range of carbon steel castings for

engineering purposes, including the con-
struction of ships, marine engines and
railway rolling stock.

B.S. 714: 1950—Cartridge Fuse-links
for Use in Railway Signalling Circuits,
2/-.

This British Standard has been drawn
up to apply to cartridge fuse-links only, and
covers fuse-links suitable for use in railway
signalling circuits in which the declared
voltage does not exceed 250 volts between
conductors or between conductor and
earth.

B.S. 1644: 1950—Dimensions of Un-
screened Camshaft Speed Magnetos,
2/6.

This publication deals only with the
dimensions of unscreened, camshaft-speed
magnetos (combined with distributor

head) having shank and spigot mountings.
The dimensions included are those neces-

sary to ensure interchangeability.

B. S. 1649: 1950—Guards for Couplings
and Associated Shafting, 2/-.

In this new standard, general require-

ments have been laid down for guards

which should be applied to couplings be-
tween units such as a motor and a pump,
and also guards that are required for a
length of shafting and coupling.

B.S. 1658: 1950—Dimensions of Hou-
sings for Hydraulic Seals, 2/-.

This standard laj-s down the basic
dimensions for the standardization of

housings accommodating h.ydraulic .seale

for use with reciprocating shafts where the
friction caused by the .seal is not a major
importance, and the working pressures do
not exceed 5,000 lb. sq. in.

B.S. 1677: 1950 — Draughtsmen's
Drawing Pins, 1/-.

Materials, dimen-sions, general require-

ments and finish are specified, and the two
types of manufacture with domed and
bevelled heads are illu.strated.

B.S. 1686: 1950 — Equipment and
Method for Long-period High-sensi-
tivity tensile Creep Testing, 2/-.

B.S. 1687: 1950—Equipment and
Method for Medium-sensitivity Ten-
sile Creep Testing, 2/-.

B.S. 1688: 1950—Equipment and
Method for the Determination of
Time to Rupture Under Stress, with
or Without Measurement of Creep
Strain, 2/-.

The.se three standards originated in

specifications that had been prepared
specially to meet the needs of the aircraft

industry.

B.S. 922: 1950—Electrical Refrigera-
tors and Food Freezers for Household
use in all Climates, 3/-.

B.S. 1691: 1951—Electrical Refrigera-
tors and Food Freezers for Household
Use in Temperate Climates Only. .3/-.

These two standards prescribe the gen-

eral constructional requirements, the met-
thods of determining the performance
and computing the volume and shelf area

of electrical refrigerators designed for

household food storage and of electrical

refrigerators designed as household food

freezers and ha'ving a net volume up to

and including 12 cubic feet.

BOOK NOTES
Prepared by the Library of

The Engineering Institute of Canada

AMENAGEMENTS HYDRO-ELEC-
TRIQUES:

/. Leviant. Paris, Dunod, 1951. 148 pp.,

illus., 640 fr.

The purpose of this work is to make a
synoptic survey of the most recent and
the most representative information and
schools of thought on hydro-electric instal-

lations. This synthetic study will be useful

to thermic, hydraulic and electrical engin-

eers, and also to all people concerned in one
way or another with hydro-electric equip-

ment. Most installations considered are

French.

AUTOMATIC CONTROL OF INDUS-
TRIAL PLANT AND PROCESSES

:

./. W. Ashley. London, Emmott, 1950. 65

pp., illus., 3/-. [Mechanical world mono-
graph No. 60).

These notes were prepared to provide

users of automatic controllers with a

straight-forward, non-mathematical pre-

sentation of the fundamentals of automa-
tic control. It will be gathered that any
automatic control installation requires

final tuning on the actual job: the mono-
graph shows that controllers with the

correct t^i^e of adjustable characteristics

should be provided.

BLISS POWER PRESS H.\NDBOOK:

Toledo, E. W. Bliss Co., 1950. 717 pp..

illus., $7.50.

The valuable information contained in

this handbook is divided in sLx sections.

The first section describes and illustrates

the four major classifications of sheet metal

working: blanking, forming, drawing, and
squeezing: the second contains illustrations

and descriptions of available Bliss presses,

and mention of the work to which they are

best suited; the third describes and illus^

trates the operation and design features of

Bliss-^Iarquette die cushions: the fourth

covers the operation and maintenance of

various types of presses built by Bliss or

its subsidiaries: the fifth is a reference

table of comparative press numbers, shaft

diameters, tonnage ratings, etc.: the sixt^

is a glossary of terms and expressions

popular usage in the pressed met:-

industrv.
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CAMS AND SPRINGS FOR POPPET
VALVES:
W. H. Lee. London, Emmott, 1950. 42
pp., illus., 2/6. {Mechanical world
monograph \o. 61).

One of the components of internal com-
bustion engines affected by higher rota-
tional speeds is the valve gear. The aim of
this monograph is to provide a collection
of data whereby the nature and intensity
of the forces generated by the cam and the
characteristics of the spring to control
them may be accurately computed. A
complete mathematical treatment of the
velocity and acceleration of commonly
emploj-ed cams is given.

CANADIAN OFFICIAL RAILWAY
GUIDE WITH AIRLINES, January
1951, No. 1021:

Montreal, International Railway Publish-
ing Co. Single copies $4-00. Yearly sub-
scription SI 0.00.

This monthly publication is devoted to
the dissemination of information respect-
ing the transportation lines of Canada. It

contains the current timetables of Cana-
dian railways, airlines, navigation routes
and connecting lines in the United States.

It includes the "Canadian Gazetteer and
Shippers' Guide". This Gazetteer is an
alphabetical list of places, showing the
location of post offices, railway, airline and
steamer line point, telephone or telegraph,

customs houses, banks, populations, ex-
press offices, etc.

ELECTRICAL YEAR BOOK 1951; A
COLLECTION OF ELECTRICAL EN-
GINEERING NOTES, RULES, TA-
BLES AND DATA:

London, Emmott, 1951. 360 pp., illus.,

3/-.

This 1951 issue of the Electrical year
book contains tables of B.S. Whitworth
bolts and nuts, B.A. screw threads, B.S.
fine screw threads, and also many tables of

general usefulness, like logarithms, decimal
equivalents, price equivalents, etc. Useful
information, in the form of short chapters
is given on direct-current generators,
turbo-alternators, electric motors, automa-
tic protection, jointing conductors, etc.

The time being opportune, the subject of

space heating has been chosen for partic-

ular treatment.

EXPLANATORY HANDBOOK ON
THE B.S. CODE OF PRACTICE FOR
REINFORCED CONCRETE:
W. L. Scott and others. London, Con-
crete pub., 1950. 119 pp. illus., 9/-.

The present handbook is a completely
revised work based upon the British stand-
ard code of practice for the structural use
of normal reinforced concrete in buildings
issued in 1948. It has been written in the
light of recent knowledge and experience.
The code which is reproduced in its

entirety, is insetted and indicated by
black lines in the left-hand margin, and
the author's comments follow the clauses.

EXPOSES D'ECONOMIQUE. VOLU-
ME 1, INTRODUCTION GENERALE;
L'APPORT DES INGENIEURS FRAN-
CAIS AUX SCIENCES ECONOMI-
QUES:

F. Divisia. Paris, Dunod, 1951. 158 pp.,
illus., 650 Jr.

This first volume is devoted to the part
played by French engineers in the develop-
ment of economics. The book opens with a
series of short biographical notices on the
most important pioneers. This is followed
by a chapter on what is being done
currently on this subject, and another
chapter on the most important works

already published. A parallel between
economics and technology is followed by
the author's tentative synthesis and
conclusion.

FUNDAMENTALS OF QUANTUM
MECHANICS:

Enrico Persico. New York, Prentice-Hall,
1950. 484 pp., illus., $8.00.

In this book are presented the funda-
mental laws and principal working
methods in quantum mechanics. The
author has dwelled somewhat at length on
the epistemological foundations of the
new atomic mechanics. The book begins
with a historical, overall view of the
evolution of quantum mechanics, the
approach being as primary and intuitive
as possible. It goes on with a mathematical
introduction establishing the principles of
quantum mechanics, with a development
of the old quantum theory of Bohr and
Sommerfeld, and with a presentation of

the principles of quantum mechanics in

their most general form.

MEASURING DIAGRAM FOR DAY-
LIGHT ILLUMINATION:

P. S. Waldram. London, B. T. Batsford,
1950. 5/-.

The object of this brochure is to render
available for architects the only precise

method of predetermining the daylight
which will enter an interior when the form
of the obstructing building is complex. The
Waldram diagram is, in England, the only
authorized daylight predeterminator for

those who wish to design their own build-
ings. The diagram measures 20 x 10 inches
and is accompanied by full explanatory
text.

PRESSURE VESSELS; A SIMPLE
AND PRACTICAL APPROACH TO
THEIR DESIGN AND CERTIFICA-
TION:

William Buchan Ritchie. London, Em-
mott, 1950. 71 pp., illus. (Mechanical
world monograph No. 58).

The primary object of this book is to

draw attention to the legal, moral and
financial responsibilities concerned with
the design, manufacture and use of all

pressure vessels having an explosion or

implosion potential and by correlating the
different aspects, to provide a realistic

approach to the fundamentals entailed.

This work will serve as a practical guide
to all who are interested in the subject.

PROCESS ENGINEERING:
William H. Schutt. New York, McGraw-
Hill, 1948. 309 pp., illus., $5.85.

The purpose of this book is to give
training in process engineering to people
who are already familiar with time and
motion study. Process engineering as

referred to in this book is that phase of

industrial engineering which determines
the means, the methods and the pro-

cedures of manufacturing an article

economically. The application of establish-

ed time values shown in the text for all

manual movements together with the use
of proved formulas for speeds and feeds

will enable the process engineer to deter-

mine scientifically the correct labor cost

of an article.

STANDARD METAL DIRECTORY,
1950; 12th ed.:

New York, Atlas Pub. Co., cl950. 818 pp.,
illus., $15.00.

This directory contains descriptive lists

of iron and steel plants, foundries (ferrous

and non-ferrous), metal rolling mills,

smelters and refiners, steel rolling mills.

These descriptive lists give, whenever

possible, a company's address, names of

members of executive, equipment, prod-
ucts, material consumed, location of
plants, date of incorporation, capital, etc.

This is followed by a very extensive list of
industries grouped under their respective
trades.

TECHNICAL DRAFTING ESSEN-
TIALS FOR VOCATIONAL AND
TECHNICAL STUDENTS:

Warren .J. Luzadder and William S.
Hornung. New York, Prentice-Hall, 1950
326 pp., illus., $3.00.

This book has been prepared to fulfill

the need for a text in the technical field

that will present the basic fundamentab
of engineering drafting in accordance with
sound pedagogy. One objective has been
to create a nearly self-teaching text that
presents all the essential information
covering the theory and the conventions of

projection and dimentioning in accordance
with pre.sent day up-to-date industrial

practices. Other objectives such as sim-

plicity and completeness of presentation
determined the choice and construction of

the illustrations.

The following book notes appear
here through the courtesy of the
Engineering Societies Library of New
York. The books may be consulted at
the Institute Library.

AIRPLANE AERODYNAMICS:
D. 0. Dommasch. Pitman, New York,

1951. 520 pp., illus., $6.50.

Designed for students ha\aiig a back-
ground in college phj-sics, mathematics,
calculus, mechanics and djTiamics, this

book is devoted to the "how" and "why"
of modern aerodvTiamics. Emphasis is

placed on high-speed flight and on modem
developments. Considerable space is de-

voted to the fundamental principles of fluid

mechanics and dynamics and to a detailed

discussion of the stabilit}' and control of

aircraft. Numerous illustrative examples
and unworked problems are included with

answers to many of the problems.

ASTM MANUAL ON MEASUREMENT
AND SAMPLING OF PETROLEUM
AND PETROLEUM PRODUCTS:

Philadelphia ASTM, 1951. 120 pp,
illus., $2.00.

This new manual contains recommended
methods for measuring the volume (or

weight in some cases) of petroleum and its

products and for obtaining representative

samples. Included are methods of gaging,

and temperature measurement; a recom-

mended practice for volume calculations

and corrections; and tests for water and

sediment by centrifuge, and gravity by

h^-drometer. There is also a proposed

method of sampling liquefied petroleum

gases.

DIE DESIGN AND DIEMAKING
PRACTICE:

Edited by F. D. Jones. 3rd. ed. Industria':

Press, New York; 1951. 1014 PP-. J^w-'-

$7.00.

This treatise for die designers and die-

makers contains illustrated descriptions of

a large variety of selected dies for all kind?

of power press operations. Practical infor-

mation and data on approved designir.-

practice and die construction are provide^

The third edition contains five new chap-

ters, an expanded cross-index, iind .i

detailed table of contents. The new
chapters treat special aspects of sheet-

metal working dies and the designing o:

dies for powdered-metal parts.
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;LECTRIC ILLUMINATION:
/. 0. Kraehenbuehl. 2nd. ed. Wiley, New
York; 1951. U6 pp., iUus., $10.00.

This book presents the principles under-

lying the specification and design of electric

ghting for commercial and industrial

'Uildings. Reflecting the advances made
ince the first edition, changes include new
laterial on glare and glare calculations, a

reatment of the calculation of illumination

rem line and surface sources, considera-

ion of louverall lighting systems, revision

f the material on wiring and on economies
f light production, New illustrations and
ppendices are included.

ELEMENTS OF ORE DRESSING:
A. F. Taggart. Wiley, New York; 1951.

595 pp., illus., $10.00.

Serving as an introduction to the sub-

set, this book is an analysis of the machi-
;es and processes used in ore dressing.

Through the use of flow-sheet forms and
he method of flow-sheet analysis, con-

ideration of mills as process units is

tressed. Reversing the usual approach to

he subject, the author discusses separation

)rior to severance and the general acces-

ory operations. The appendix contains

letailed instructions for 18 laboratory

xperiments. Review questions follow each
hapter, and references are given at the

nd of some.

NGENIOUS MECHANISMS FOR DE-
IGNERS AND INVENTORS, Volume
II.

Edited by H. L. Horton. Industrial Press,

New York, 1951. 536 pp., $6.00.

A companion to Volumes I and II of this

eries, this self-contained reference work
a part of a set which forms a compre-

ensive encyclopedia of mechanical move-
aents. It contains illustrated descriptions

f a large variety of standard and special

aechanisms for use in designing automatic
machines and other mechanical devices.

Mechanisms of the same general type are

grouped in chapters comparable with the

arrangement in the previous volume.

PHYSICS IN CHEMICAL INDUSTRY:
R. C. L. Bosworth, Toronto, Macmillan,
1950. 928 pp., illus., $13.35.

This book considers the principles of

those branches of physics which are of

fundamental importance to many of the

operations concerned in industrial chemis-

try. Part I is concerned with aspects of

applied mathematics; Part II treats the

properties of matter, with particular atten-

tion to those types of matter with proper-

ties intermediate between solids and
liquids; Part III deals with motion,
particularly molecular motion; and in the

last part the principles of measuring and
scientific instruments are discussed.

TRANSFORMER ENGINEERING:
L. F. Blume. 2nd ed. Wiley, New York;
1951.500 pp., $7.50.

This book is written to help engineers
solve the technical problems arising in the
specification, selection, application, and
operation of transformers. Emphasis is

placed on presenting the essential physics
concerned in each problem, rather than a
complete or exact mathematical treat-

ment. In this second edition, compiled
twelve years after the first, the major
changes occur in the chapters on insula-

tion, thermal characteristics, and the load
ratio control problem.

TRAVELING WAVES ON TRANS-
MISSION SYSTEMS:

L. V. Bowley. 2nd ed. New York; London,
1951. 545 pp., illus., $12.00.

This book is a collection of the modern
theories of transient voltage phenomena
on electric power transmission lines and in

transformer windings. Special emphasis is

placed on the use of these theories in the

design of lightning-proof transmission
lines. The present edition is enlarged by

half to include new developments in the

field and to include problems at the end of

the chapters. A working knowledge of

operational calculus is assumed.

TV MASTER ANTENNA SYSTEMS
(Installation & Distribution).

/. Kamen and R. H. Dorf. New York,
Rider, 1951. 356 pp., illus., $5.00.

Designed as a working manual, this book
discusses the installation and distribution,

maintenance, usage and merchandising of

TV master antenna systems. Individual

receiver antenna installations are first

considered. The largest part of the text is

devoted to detailed expositions of impor-
tant master antenna systems now in

manufacture, complete with schematic
diagrams, performance figures, and design

data. The latter chapters deal with video
distribution systems and general sales

methods.

WORLD GEOGRAPHY OF PETRO-
LEUM:

Edited by W. E. Pratt and D. Good,

Toronto, Saunders, 1950. 4-64 PP-, illus.,

$11.25.

Based on information provided by a
group of expert petroleum geologists and
administrators, this book is a compre-
hensive discussion of the world oil situa-

tion. Part I is devoted to the discovery of

oil-bearing areas. Part II describes the
organization of the petroleum industry
including development, production, sto-

rage, transportation, refinino; and distribu-

tion. The main section cf the book, Part
III considers all the great productive
regions with the problems induced by their

geology, topography, climate, vegetation,

accessibility, population, culture, and
industrial development. In Part IV the
central theme is the geography of petro-

leum use. Fifty specially prepared maps,
eleven diagrams, and ninety-eight photo-
graphs are included to supplement the
text.

E.I.C.

Technical Paper No. 3

The Insfitute's latest Technical Paper is entitled "Air Entrainment

byWater in Steep Open Channels", by Melville S. Priest, Associate

Professor, School of Civil Engineering, Cornell University, Ithaca, N.Y.

The design of high-velocity channels has hitherto been based

largely on experience and rule-of-thumb. Professor Priest shows how

the theorems of momentum and conservation of mass may be applied

to this problem, with high probability that the chance of error will

be substantially reduced.

This paper will be of interest to all engineers who design spillways^

canals, sewers, drains, and other hydraulic structures where high

velocities may occur.

The price of the paper is $1.00, and it may be obtained

from Institute headquarters,- remittance with order, please,

payable at par in Montreal.
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r PRESENTING

OF LONDON

Portable Precision Tools and Machines
AT THE TORONTO FAIR

INDUSTRIAL BUILDING — BRITISH SECTION — BOOTH 3020 — AISLES 30 & 37

^1 ^;^^

TANGENTIAL
RATCHET-
OPERATED

DIE STOCKS

PORTABLE PORTABLE mn4WM PORTABLE

PRECISION ELECTRIC ELECTRIC BEL!

SURFACER WOODWORKER SANDER

MICRO-
PRECISION

DRILLING
MACHINE

SIFTING

& GRADING
MACHINES

TRI-HOMO'
HOMOGENIZER

S. N. BRIDGES & CO. LTD.. 613 KING STREET WEST. TORONTO • Waverley 1946

unequalled for efficient,

trouble-free service!

Available in three types—the T4-H, T4-W,
and T4-F—Cansfield Thermostats
arc designed to give accurate control

of hot water storage tanks and heating

systems. W rite for Bulletin No. Dl
for technical data.

Diitribuled by HorthQrn Ehctric
From CoasI lo CoasI and other Elecfrical Dealers

Company Limited

5102

^^»«0a»6^Choose

for Transformers,

Relays, Thermostats

Manufactured by CANSFIELD ELECTRICAL WORKS Limited

TORONTO CANADA
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1VENTY-TW0 MILES OF ECONOMY
. . . another cost-cutting installation of

Johns-Manville

8,000 feet of 3 14 inch J-M
ansite Korduct were installed

a large Eastern Canadian city

a substantial saving in mate-
al handling and installation

•Uls. This asbestos-cement con-
'liit with its many benefits, listed

l|iow, protects underground
ijwer lines and keeps main-
nance costs to an absolute
inimuni.

CHECK THESE
IVE IMPORTANT ADVANTAGES
!.SY INSTALLATION — Light in weight,

-foot lengths of Transite Ducts are

>ily handled by one man. Accurately

jichined couplings insure tight joints

d further speed up assembly.

SISTS SOIL CORROSION — Transite

irts are made of asbestos and cement,
med into a dense, tough structure, un-

Johns-Manville
-356

affected by moisture, heat or frost, and
highly resistant to soil acids or alkalies.

IMMUNE TO ELECTROLYSIS—Completely
inorganic and non-metallic, Transite

Ducts are immune to electrolytic or gal-

vanic action.

UNIFORMLY SMOOTH BORE—This, with
low coefficient of friction permits long
cable pulls without strain or damage to

cable sheath. Replacements are easy,

"greasing" unnecessary.

ABSOLUTELY FIREPROOF—A cable burn-
out will not generate smoke, fumes, or
combustible gases. Adjacent cables are

also protected. Non-conductive, Transite

Ducts offer extraordinary resistance to

arcing.

For full information on the installation

and maintenance economies of J-M
Transite Ducts, write Canadian
Johns - Manville, Dept. 960,

199 Bay St., Toronto.

TRANSITE DUCTS ARE MADE IN CANADA

i^

m a.o D u c Ti

l^^ac^^

'S-Trade Mark Reg'd.

IE ENGINEERING JOURNAL May, 1951

"KORDUCT"— for encasemeni in concrete

"CONDUIT"— for use exposed ond underground without encasement
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SYMBOL OF
PROTECTION
TO MAN...
TO PLANT...TO
MACHINERY...

BY VOKES FILTRATION

The cross in various colours has through the years become a well-l<nown symbol of protection.

So it was that the Amber Cross came to be adopted by the VOKES organisation as the symbol
of protection to man and machinery PROTECTION BY VOKES FILTRATION. This

shield of protection covers all Canadian industry, increasing the life of automobile, truck
and diesel engines . . . ensuring that men and machines may work in a cleaner atmosphere . . .

protecting aircraft . . . safeguarding tractors against the dust menace . . . suppressing dust

nuisance and recovering precious products in a wide range of industries. On the right are

illustrated but a few of the 3,000 Vokes filters in production.

REMEMBER ! ! VOKES is a world-wide organisation with unrivalled experience, offering

the largest range of filtration equipment to meet your every need. Ensure maximum efficiency

—fit VOKES filters.

VOKES also offer a wide range of mufflers and the extra lines they carry can meet many of

your requirements for new plant and machinery. Write us to-day!

VOKES (CANADA) LTD. 3801 Dundas Street West,
Toronto Tel. Murray 7569 Cables: Vokescan, Toronto

(Left tc right) VOKES Lubricating Oil. Fuel end
Air /ntoke Fillers. VOKES 99.9% efficiency rmirtg

covers all particle sizes which can cause damage
and deterioration.

VOKES Five-Fly Air Intake and E.1 1 lubricoling

Oil Fillers are Utted as Standard to this diesel

VOK.es DvsI Recovery Filter—setting comphlely
new standards for efficiency and compactness—
serving a wide variety of industries in unlimited

capacities*

HOW'StheTIMEtoTELLyou
Kennedy machine designing and construction

facilities are helping various well-known Canadian
companies to meet high production schedules by
supplying:

CASTINGS, IN ROUGH OR MACHINED
Alloy steels, plain or alloy iron, or manganese
bronze.

COMPLETE MACHINES OR MACHINE COMPONENTS
Kennedy facilities are particularly adaptable to

the building of certain types

of machines or machine
parts for assembly. We can

IN CANADA — ^ undertake a limited num-

IT'S KENNEDY ber of contracts.

U/e are manujacturing
representatives of ^^"^^sM ^* '*'* introduction to Kennedy

THE FALK CORPORATION C^-^ experience and capacity this

Milwaukee, Wis. /
dlustrated 26.page book ,s

Folk Speed Reducers
' available to production engi-

Folk Mo^oreducers neers.
Folk Steelflex Couplings

W. H. ALLEN SONS & CO.' LTD.

Bedford, England.

Turbo pumps, generators and blowers

SANDUSKY FOUNDRY AND
MACHINE CO.

Sandusky, O.

Tubular Castings by the

•centrifugal process

ulWMtOKj

THE
WILLIAM aaaRmiaas

O^H •iOOK"

OWEN SOUND. ONTARIO
A DIVISION OF THE MILLSPAUGH LIMITED GROUP
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TOMORROW-
- will prove the quality we are building into

our power cable today— quality that is a
pledge of trouble-free service.

Quality, day after day, demands control
minute by minute.

Control of — insulating tensions and overlays by sensi-
tive ga.uges,

— vacuuni drying tentperatures and pres-
sures by continuous recording,

— degree of impregnation by regular electri-

cal measurements,
- lead sheath integrity by chemical, micro-
scopic and physical examinations.

Controlled for top quality. Northern Electric power
cable will give you top performance.

Bring your power cable problem to your nearest
Northern Electric office — 26 from coast to coast.

Hotthartt Ekctrk
COM PA NY LIMITED

HAUfAX MONCTON OUEBEC CHPTOUTIMI THBH «VJ»S SMEBWOOKE MONIBUl On*WA VM D'O*

KIHCSION TORONTO HAMarON lONOON WIND50S KlfiKLAt«) LAK€ n*Aft"WS SUDBUICr

FO«f WftUAM WiHM?*-£G BEGIM* IfTHBRTOGE CMGARV E&MONfOH VtfiNON VANCOUVER VICTOHI*



Bring On Your Tough Jobs...
THESE LOADERS ARE WELDED WITH

«
ELECTROD" No. 604

A.W.S.-E-6012

Overhead loaders have to stand constant stress and strain. That's

why their welding is so important— why the sturdy pair shown

here has been welded with STELCO "Electrod" No. 604.

Experienced welders know what Stelco "Electrod" means in

the way of dependability, of quicker, smoother work with cleaner

beads every time. They know that "604" spatters less, that it

takes less time to remove slag from 604 deposit. They know
that STELCO "Electrod" 604 assures a uniform weld for

uniform service.

Made from Stelco steel. Coatings developed by

Stelco chemists, extruded and cured by Stelco's

own special processes.

These overhead
loaders, used as

attaehmertts en

standard built

tractors, are welded

throughout with

Sfe/ce "Electrod"

604.

Steel Company of Canada, LIMITE"

EXECUTIVE OFFICES

HAMILTON MONTREAL
HALIFAX. SAINT JOHN. MONTREAL. OTTAWA. TORONTO.

HAMILTON, LONDON, WINDSOR. WINNIPEG, VANCOUVER

, CO LIMITEb. ST JOHNS, NEWFOUNDLAND

(40) 502 May, 1951 THE ENGINEERCVG JOURN



mother
^auadian
ndustry

• The Procter & Gamble

Company of Canada,
Limited, Burlington Street

East, Hamilton, have re-

cently added two more

Babcock boilers. This

makes four in all, to serve

the increased production,

demanded by the growing

popularity of their well-

known products.

boilered

by BAB
Only the most careful attention to design and workmanship can

guarantee the capacity and constant pressure requirements, essen-

tial to such large chemical processes as are employed here.

The two new boilers have capacities of 60,000 lbs. of steam per

hour each and operate at 850 lbs. per square inch pressure. The

two previously installed have a capacity of 40,000 lbs. of steam

per hour each and operate at 160 lbs. pressure. All vigilantly

meet the required load fluctuations and maintain a constant pres-

sure. They are fired by Babcock chain grate stokers.

Investigate how such money saving efficiency can turn costs into

profits. Small or large, Babcock boilers will meet your needs.

Write us today.

BABCOCK -WILCOX & GOLDIE- McCULLOCH
GALT LIMITED ONTARIO
MONTREAL TORONTO CALGARY VANCOUVER

See other side for further details of this installation.
"INTEGRAl-FURNACt"

BOILERS



Babcoek experience showi
<0 to advantage

Babcock undertakes power plant con-

struction from beginning to end —

design, fabrication and erection. This

single responsibility ensures complete

co-ordination and economy throughout.

The most modern power installation

best suited to your needs is available

from Babcock. Let us show you the

economy you can achieve with Babcock

proven equipment. Consult our en-

gineers about your requirements.

BABCOCK -WILCOX & GOLDIE - McCULLOCH

GALT

Montreal

LIMITED ONTARIO

Toronto Calgary Vancouver

Babcock steam turbine driving

induced draft fan.

in steam
Have the steam you need always available. Neatness

and safety are indicated in this view of the steam out- I

let and safety valves at the top of one boiler.

All photographs courtesy of

The Procter & Camble Company of Canada, Limited.

() and
final

BOILER ROi

IQUIPMEN



We make them all . . . BAR none . .

.

Angles; channels; tees; rounds; half-rounds; ovals; squares;

hexagons; octagons ... or any other shape you wish, in high

quality steel to comply with the customers' specifications and requirements.

CANADIAN TUBE & STEEL PRODUCTS LIMITED
Montreal, Que.

DOMINION IRON & STEEL LIMITED
Sydney, N.S.

General Sales Offices: 624 Canada Cement Building, Montreal

Divisions of

OMINION STEEL AND COAL CORPORATION LIMITED
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The 230 kv Brown-Boveri breaker at Grand Coulee Dam rafed 1000 A; rvpturi

capacity 6 million kva symmetrical, 9 million kva asymmetm

Airblast Breaker SetsWorld Record at Coulei

DURING March 1951, tests

were conducted by officials

of the Bureau of Reclamation

and the Bonneville Power
Administration on a BROWN-
BOVERI 230 KV air blast cir-

cuit breaker at Coulee Dam, the

world's largest power concentra-

tion. Here is what the breaker

achieved

:

• Line charging currents, equal

to line lengths of 300 miles, were

broken without restrikes.

• Phase-to-ground short circuits

equal to 3-phase symmetrical

rupturing capacities up to 8 mil-

lion kva were interrupted.

• Maximum obtainable short

circuit currents equivalent to 11

million kva asymmetrical rup-

turing capacity were successfully

cleared.

• Total interrupting times were

in the order of 23^ cycles at a

service voltage of 230 kv, 60

cycles. Recorded arcing times

were about M cycle.

• The above short-circuit tests

were also duplicated with high-

speed reclosing where the short-

circuit currents were cleared

twice within 13 cycles.

• Twelve heavy short circuits

were cleared without contact in-

spection. On completion of tests,

the contacts were found in sat-

isfactory condition permitting

resumption of service and fur-

ther successful fault interruptio

To those Canadian power cor

panics whose confidence in tl

Brown-Boveri air blast break'

has contributed so materially i

its successful development, tl

results of the Coulee tests w;

be particularly gratifying.

BROWN, BOVERl (CANADA) L/M/TP

MONTREAL

(44) .506 May, 1951 THE EXGINEERING JOl R> A



RD YEAR
making records commonplace

From May, 1948, to November, 1950, three 3000 horse-

power (double- unit) General Motors road locomotives

have been operated in freight service by the Canadian

National Railways between Montreal and Toronto.

Here's the record over the entire period:

3,500 tons per train

!7 miles per train hour
Utilization reco{J'8mRi^Rlfnff^HRRi^^9llmionpiace by
high standards in General Motors locomotives, as for

example, mileage rrtaintenance recommendations of:

These locomotives have proven or bettered these standards

and provide ample evidence why General Motors loco-

motives pay for themselves in a few years' time and
continue to pile up savings enabling further purchases.

EI\ERAL OTORS

IVERAL MOTORS DIESEL LIMITE
OFFICES AND PLANT, LONDON, ONTARIO. Salt H»oifqwarfft.- INTERNATIONAL AVIATION BiDC. MONTREAL. QUE



om project

toi^rformanGe
The safe arhd^fficient handling of costly plan"

places a heavy respbi^ibility on the maintenance

engineer, and the pri>l^em is one worthy of

consideration by all concerh^.

Whether designed to otir standard specific-

ation or individually built to rh^t the specific

uirements of the customer, a Wharton Crane

Will m&etjhe situation.

REPRESENTATrVES
QUEBEC & MARITIME PROVINCES: Marshall

Equipment Company, I nc, 620, Lagauchetiere Street
West, MONTREAL, P. Q. (Walter M. Smith-
President). ONTARIO: Laurie & Lamb. 284, King
Street West, TORONTO, Ont. Head Office: 512,

Transportation Building, MONTREAL, -P. Q. I.

MANITOBA, SASKATCHEWAN AND
ALBERTA: Mumford, Medland Ltd., 576,

Wall Street, WINNIPEG, Man.
BRITISH COLUMBIA: Vancouver
Engineering Works Ltd., 519 to 659,

West Sixth Avenue, VANCOUVER, B. C.

CRANE € HOIST CO. LTD.

REDDISH STOCKPORT ENGLAND

...IH CANADA

(46) 508

From St. John's, Newfoundland, to Victoria, B.C,

is a distance of 3,980 miles. Scattered throughout

this tremendous area are your customers and

prospects. With even the largest sales force you

must inevitably ignore some accounts at times . .

.

unless you also use selective business paper

advertising to keep your customers informed.

No matter what your product or service, there

are one or more Canadian business papers to

carry your messages to exactly the field you
want to reach. Supplement your personal calls

by regular contacts through business papers, and

keep all your customers informed, all the time.

This paper is a ^maneu paper— one of 100 trade . . . technical . . .

service . . . and management publications covering every section

of Canadian business and industry.

WHEN YOU V\/ANT TO TALK BUSINESS

USE A BUSINESS PAPER

Business Newspapers Associatio
OF CANADA

137 WELLINGTON ST. W., TORONTO, CANADA
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Inglisofcou

we shall be glad

to tell you why

B

JI0O/SI4

HN INGLIS CO. LIMITED General Engineering Division TORONTO, CANADA
DISTRICT OFFICES. MONTREAL • WINNIPEG • CALGARY • VANCOUVER
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Business & ImosTRtAi BRUfs

The editor

Appointments and Transfers

J. L. Bourbonniere.—A new company
Bogue Electric of Canada Limited, a

subsidiary of Belco Water Treating

Specialists has been formed. J. L. Bour-

bonniere has been appointed Canadian
sales manager. Head office will be at

1405 Bishop Street, Montreal.

Crane Appointments.—Crane Limited
announce the following retirement and
appointments. Frank B. Thompson,
manager of the Company's Winnipeg
branch is retiring after more than forty-

five years of service. F. (Pete) Hutchi-

son, formerly manager at Regina, has

been appointed to succeed Mr. Thomp-
son. Previous to his new appointment
Mr. Hutchison wap manager at Regina
where he will be succeeded by H. A.

Welch formerly a.ssistant manager in

Winnipeg. Norman B. Wiles, formerly of

Ottawa will serve as assistant manager
in Winnipeg.

•
H. William Jewell.—H. Wilham Jewell

has been appointed chief of research and
development for the National Sewer
Pipe Co. Ltd., Toronto. He is a grad-

uate civil engineer and has, for the past

lo years, been chief engineer of Pacific

Clay Products Co., of Los Angeles,

Calif.

Mr. Jewell has done a great deal of

work in connection with the develop-
ment of special joints, and in improved
methods of manufacturing plain-end and
unglazed vitrified pipe. He ha.s also de-

signed machinery for the manufacture of

such pipe and joints. It is probable that
tlic National Sewer Pipe Co. Ltd., will

make use of many of his developments
in the operation of their propo.sed new
Sl,400,000 plant to be built, this year,

near Swan.soa, Ontario.

Bristol Aeroplane Co. Appointments.—
Bri.stol Aorof)lani' Company Ltd., has
started operations in Canada. TIk; Cana-
dian Company will market the Bristol

Type 170 Freighter. The headquarters
of the company which will be known as

the Bristol Aeroplane Company of

Canada Limited, arf in the International
Aviation Building, Mtl. R. J. Reynolds
is a director and secretary-lrea.surer and
W. S. Haggett is sales manager of the

Canadian company.

Northern Electric Changes. — The
Northern Electric Company have made
the following appointments. K. P. Mac-
pherson, formerly sales manager of the

Wire and Cable Division, has been
named to succeed L. P. Stiles as man-
ager of central district. Mr. Macpherson's
successor will be D. C. Borden, industrial

supply manager of the general sales

division.

J. S. Vanderploeg.—J. S. Vanderploeg
has been named vice-president and man-
aging director of Anaconda American
Brass Limited, New Toronto. Announce-
ment of the appointment was made by
A. H. Quigley, president of the Com-
pany. Mr. Vanderploeg has been gen-
eral manager of the Company for the

past eight years.

George A. Mueller

George A. Mueller.—George A. Mueller
has been appointed vice-president in

charge of sales by the Canadian Loco-
motive Company. Mr. Mueller was
educated at the University of Cincin-

nati and as.sociated with Massachusetts
Institute of Technology during World
War II. He has had wide experience
in the engineering and sales of Diesel

products. He will make his headquarters
at 980 St. Antoine Street, Montreal.

New Cement Distributor. — Car
Crushed Stone Ltd., Hamilton, Ont. hd
been appointed a stock-dealer of Ciment
Fondu Lafarge (Canada) Ltd. Cimenl
Fondu is a high-alumina cement of Brit-

ish manufacture. It produces concrete

of great strength in a much shorter tin;'

than is required to secure equivalcri

strength with ordinary cement.

New Jeffrey Office.—Jefifrey Manufac-
turing Co. Ltd., Canadian manufai
turers of materials handling, minim;
crushing and pulverizing, and electr:

vibrating machinerj', has opened a dis-

trict sales office in Halifax, N.S.

The Halifax office is located at 489

Barrington Street. It is under the direc-

tion of R, W. Fold, who was recently

appointed district manager.

Mine Safety Appliances Changes.—W.
G. Claus has been named purchasing

agent for Mine Safety Appliances Com-
pany Ltd. He will be located at 500

MacPherson Avenue, Toronto. Mr. Claus

was formerly manager of the Company's
Montreal branch office. He will be suc-

ceeded in that post by Fred W. Curtis

who has been on the sales staff of the

Company in Western Ontario. The
Montreal office and warehouse of the

Company have been moved to 1271

Ducharme Street. Outremont.

Dodge Mfg., Address Change.—The
Montreal Bran-^h of the Dodge Manu-
facturing Division of L'nited Steel Coi^

poration is now located at 433 St. Martin

Street, Montreal. The new premises con-

tain the offices and complete warehous-

ing facilities necessarj' for the expanded
business of the branch. The office re-

mains under the management of G. A.

Ferrier.

Amalgamated Electric Changes.—H. J.

Ashbee has been appointed district sales

manager for the Vancouver district, by

Amalgamated Electric Corporation Ltd.

John W. Kennedy has been appointed

application engineer in the engmeering
division of the Company. For the past

three years he has been attached to

the Montreal office as a sales engineer.

A new department of the sales divi-

sion has been created. It will be known
as the Duct Sy.stem Sales and it will W
under the supienision of James H
Wilson.

;io May, 1951 THE EXGIXEERING JOIRNAI



b\i-

'^-

'-ti

r
N-

.iffi

"'Ml'
i'^''?^"^'^iii

''t^' V'-'L

-:a
rr^j

Wi^'^^

perfection

ttie ^um of

iWanj* Betaite

|N this magnificent
tapestry every separ-

^1 ate stitch was made
under the supervision of a

master craftsman, and each

contributes its part to the whole

effect.

Likewise in steel construction,

every detail of design and
workmanship must be studied,

and each contributes to the

safety and durability of the

finished structure. But once it

iscomplete, these all-important

details are no longer visible,

and your only assurance lies

in the integrity and reputation

of the fabricator.

XVth Century flemish Tapestry. Reproduced

by kind permission of the Owners, The

Montreal Museum of Fine Arts.

Mittiti bp

Bomtnton
Pritige

Company, JLimittii
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ANOTHER /%/ DEVELOPMENT

How P-D split wheel
assists diffusion

—

aids distribution
throughout the ian.

(^^Cae<l Cf<M GREATER CONVERSION

OF VELOCITY PRESSURE TO STATIC PRESSURE

Performance ratings of the Prat-Daniel F-D Fan are estab-

blished according to the Standard Test Codes adopted by
N.A.F.M. and the A.S.H.V.E.

Design characteristics provide unusually high conversion

of Velocity Pressure to Static Pressure. This is accomplished

by streamlined inlet cones that are larger in proportion to

the wheel than are usually found in forced draft fans. The
unusual depth of the cones provide a wider housing than

would customarily be used, increasing the space available

for diffusion. Precisely fashioned backward curved blades

provide a nearly perfect aerodynamic flow across both lead-

ing and trailing edges. Double wheel fans are spaced apart

to permit four way diffusion of air, further contributing to

this conversion. Peak efficiency and horsepower curves fall

well within normal fan selection range, offering the optimum

in maximum efficiency and non-overloading characteristics.

These are all carefully researched features that have made
the Prat-Daniel F-D Fan a highly efficient

apparatus. Check these features before you

decide on your next fan. Write for cata-

log No. 300 today.

UNIT RESPONSIBILITY
The Thermix Corp., project engineers for the Prat-Daniel Corp.,

offer all components required for the handling of air and gas: (1) P-D
Forced Draft Fans; (2) P-D Air Pre-Heaters; (3) P-D Tubular Dust
Collectors; (4) P-D Induced Draft Fans; and (5) P-D Fan Stacks. This
unit responsibility, by a well known firm, relieves the engineer of
the necessity of integrating equipment from various sources into

the over-all project.

%a\ei and Project fogineers

THE THERMIX CORPORATION
GREENWICH, CONN.

Canadian Affiliates: T. C. CHOWN, LTD.

1440 St. Catherine St. W., Montreal 25, Quebec
50 Abell St., Toronto 3, Ontario

Designen and Manufacturers

PRAT-DANIEL CORPORATION
SOUTH NORWALK, CONN.

Conventional double
wheel with common
disc produces con-
centration, results in
poor diffusion.

W. A. Dalrymple has been mftde
manager of Lighting Eqvtipmeot Saiet
and C. Jones is now manager of the
Wiring Supply ^aler in the .Sales Djvi-
sion at Toronto.
D. W. Patterson has been named

sales manager for the Montreal distri'^

of the Company.

R. M. Fowler On April 18, The Right
Honjurable C. D. Howe announced that
R. M. Fowler, president of the Cana-
dian Pulp and Paper Association, had
been appointed director of a newly-
formed pulp and paper division of the
materials branch of the Department of

Defence Production. F. L. Mitchell and
J. M. Smith, also oflScers of the Cana-
dian Pulp and Paper Association, will

be associated ^^'ith Mr. Fowler in the
new division.

Webster Appointment.—Webster and
Sons Ltd., Montreal 2. Que. announce
that they have been appointed eastern
Canadian representatives of the Cnttall
Mfg. Co. Ltd., of Braintree, Essex,
England.
The Crittall Company makes steel

sash. Their five factories in England and
Scotland average an output of 800 tons
of steel sash per week, apart from
ancillary produeta. They also maintain
factories in Australia, New Zealand,
South Africa, Eire, and Germany.
A technical representative of the

Crittall Manufacturing Co. has been ap-
pointed to a -resident position in Mont-
real.

• -

W. J. Morgan.—The organizing secretary
of the British Machine Tool Section.
Canadian International Trade Fair. Tor-
onto, 1951 is William J. Morgan, M.B1:.
Mr. Morgan's permanent position is that

of general manager of the British Ma-
chine Tool Trades Association.

R. W. A»quith.—Robert W. Asquith,
joint managing director and deputj
chairman of William Asquith Limited,
iHalifax, England is chairman of the or-

ganizing committee for the British Ma-
chine Tool Section at the Fair. He suc-

ceeds Sir Holland Goddard, chairman
of the Section's organizing committee
last year.

•
Ontario Hydro Appointment.—E. D
Holdup, will be placed in charge of the

J. Clark Keith power station at Windsor.
Ont. when it goes into operation in the

Fall. Mr. Holdui) has spent 15 years

in the British electricity supply iniaa-

try, serving with the Central Electri-

city Board and later in the Deptford
West and Battersea power stations of

the London Power Company.

New C.I.L. President.—H. Greville

Smith, C.B.E., is now president of Ca«a-
dian Industries Ltd. and chairman of

the executive committee. He succeed*

George W. Huggett. who will continue

to serve as chairman of the Board.
Mr. Smith was born in Sheffield. Eng-

land in 1902. He graduated in chemistrj-

from Oxford University. Formerly assoc-

iated with Imperial Chemical Industries

Limited of Great Britain, he joined

C-I-L in 1932 in charge of the chemical
development department. Two years

later he became manager of the cellu-
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Companies You Depend on

DEPEND ON DOMINION BRIDGE

WATER TUBE BOILERS

Head Office: MONTREAL
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THE ONLY INTEGRAL
FrNNED TUBE . . . Patenferf \n

Canada and patents pending.

Every engineer will want this new, up-to-the-minute catalogue of

UNIFIN extended surface heat transfer units . . . BLAST COILS—
FROST-PROOF BLAST COILS—BOOSTER COILS—UNIT HEATER
COILS . . . plus data on construction, application, selection, and
installation.

All these products feature UNIFIN tubing . . . the only finned tubing

with fins extruded from the actual tube wall.

WRITE FOR YOUR COPY NOW!

Unifin Tube^
^^ONDON, CANADA

lose products group and in 1939 he was
made a vice-president of the Company.
He was appomted a director in 1940 and
elected vice-chairman of the executive
committee in 1949.

A. M. Cameron.—A. M. Cameron has
been api>ointpd superintendent of Roll-

ing Mills at Atla.s Steels Ltd., Welland,
Ontario. Previous to this appointment.
Mr. Cameron was a.ssistant superintend-
ent of Rolling and Forging, South Plant.

He joined Atlas in 1929 and was form-
erly with Je.ssop Steel, Washington, Pa.,

where he was a roll designer.

Mr. Cameron was born in Trenton,
Nova Scotia and served his apprentice-

ship as roll turner with the Nova Scotia

Steel and Coal Company (Trenton In-

dustries Ltd.), Trenton. N.S. He was
educated in Nova Scotia and at the

Carnegie Institute of Technology, Pitts-

burgh, Pa.

New Peacock Directors.—Following the

annual meeting of Peacock Brothers
Limited on April 25tli, F. T. Peacock,
chairman, announced the election to the

hoaitl of directors of The Honourable
.J. K. Weir, c.b.e., managing director of

G. & J. Weir Ltd., Gla.sgow, Scotland,

and .J. D. Collier, Hopkinsons Limited,
Huddersfield, England.

Publications

For copies of the publications

mentioned below please apply

to the publishers at the ad-

dresses given in the items.

Please mention The Engineering

Journal when writing.

Small Motors.—The English Electric

Company of Canada Limited, St. Cath-
arines, Ontario, have just relea.«ed a new
leaflet describing small induction motors.
The leaflet, Number 11.5 is a completely
new publication. Copies may be ob-
tained from the Company.

Convection Heaters.—Trane Company
of Canada Limited have introduced a

complete line for all applications of the
New Trane Code-rated Convector. Code-
rated means that the ratings have been
approved by the Convector Rating
Committee of the VS. Bureau of Stand-
ards. This standard is important to con-
sulting engineers, heating contractors
and architects, as it allows them to select

with accuracy and confidence the proper
size and t3TDe of unit to suit their re-

quirements.
A particularly interesting addition to

the line is the new Trane "picture win-
dow" Convector-radiator. It stands only
12 inches high, thus permitting unob-
trusive installation beneath low picture

windows. This style is available in

either cabinet or recessed models.
In developing this new line of Code-

rated Convector-radiators, which is the
first to gain such approval in Canada.
Trane have incorporated many new de-

sign, installation, and performance fea-

tures. The radiators are described in

bulletin A 4-31. Copies are available

free, upon request to Trane Company of

Canada Limited, 4 Mowat Avenue, Tor-
onto, Ontario.

Plywood Publication. — "Sylvaply
News" is the name of a publication of

H. R. MacMillan Sales Ltd., 837 West
Hastings, St., Vancouver. It is designed
to be of interest to contractors and
architects. To be placed on the mailing
list apply to the Company at the above
address.

Glass Data Sheets.—Pilldngton Glass

Ltd., 165 Bloor Street East, Toronto,
Ont., are issuing a series of leaflets en-

titled "Facts by Pilkington about Glass".

These leaflets are issued in loose-leaf

form to facilitate binding. They carry

some most interesting information. To
be placed on the mailing list apply to

the Company at the address given above.

Diesel Publication. — Russel-Hipwell
Engines Ltd., Oweu Sound, Ontario, east-

ern Canadian representatives of Cum-
mins Engine Company are Canadian dis-

tributors of a two-colour, well-produced

publication "The Dependable Diesel".

It is a semi-techuical publication and
contains information of interest to those

who are concerned with diesel engines.

To be placed on the mailing list, apply

to the Company at the address given

above.
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Better
boifer-water— conditioning t,
lower cost

BACKWASH
RETURN

TO BOILER

ZEOLITE
SOFTENER

SALT
OISSOLVER

HHIili
DILUTION
WATER

/

REGENERATING EQUIPMENT
LIME FEED BACKWASH PUMP BOOSTER PUMP

SLUDGE
RECIRCULATION

AUTOMATIC
SLUDGE
BLOW-DOWN

c o c h r a n e
HOT PROCESS ZEOLITE ^aH^ cerumfm.

combines the advantages of both hot

process and zeolite. Gives you these

benefits:

I • Saves chemicals

2. Lower first cost

3. Lower CO2 in steam

4. Less floor space and head room required

5« Lower operating costs

O. Better control of phosphate excess in beiier

7. Lower alkalinity

8« Only one chemical required in hot process

Manufactured and sold in Canada by

CANADIAN GENERAL ELECTRIC COMPANY

CANADIAN GENERAL ELECTRIC COMPANY LIMITED

212 King Street W., Toronto, Ont.

Send me my copy of bulletin 4801 hot process zeolite water

conditioner.

NAME

ADDRESS

POSITION

COMPANY..

LIMITED
HEAD OFFICE: TORONTO— Sales Offices from Coost to Coast
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The above photograph shows only-

one of the many jobs assigned to

Vitrified Clay Pipe.

It must be good to stand up under

the operating conditions of a modern

sanitary sewer.

VITMFIEI> CLAwmPE IN0USTRY
i3tri\.clAol S</ ^*tc

Roofing Booklet.—The Tremco Manu-
facturing Co. (Canada) Ltd., 57 Bloor
Street West, Toronto, have recently re-

leased a 32 page publication "Solving
Roof Problems". 1( describes various
types of ba.sea, the use of paper felts

used in roofing, laying the built-up roof,

various types of roofs, how to diagno.se

roof condition, how to plan roof repairs,

the repair of coijings and parapets, etc..

etc. The publisher will be pleased to

.supply copies.

Bepco Journal.—No. 3 of volume 9 of

the Bepco Journal contains an article

"Modem Design Pumpsets" by J. B.
Mclnroy. and a description by W. H.
Crosby of a 2,000,000- volt impulse gen-
erator u.sed for in.sulation testing. To be
placed on the mailing list apply to

Bepco Canada Ltd., 4018 St. Catherine
St. W., Montreal 6, Que.

•
Timber-Concrete Bridges.—The B.C.
Coast Woods Trade Extension Bureau,
8.37 West Hastings Street, Vancouver,
B.C., has issued a four page folder

"Modern Timber-Concrete Bridges". The
Bureau will be pleased to forward copies.

•
"C.LL. Oval".—The April issue of the
C.LL. Oval coQtams some interesting

reading material. One article is entitled

"Report from the Heavens". It describes
the behaviour of cosmic rays and how
they are recorded by a unique kind of

balloon-borne photography. There is also

another interesting article "War on
Weeds". It describes the chemical con-
trol of weeds. For copies of the Oval

apply to the Editor, C.LL. Oval. Boi 10.

Montreal. Que.
•

"Dexion News".—Dexion News, pub-
lished by Dexion Ltd., Triumph House,
189 Regent Street, London. W.l, is pub-
lished at regular intervals to describe the

use of the Dexion Angle, a product de-
signed for rapid assembly for such thingc

as benches, desks, scaffolding, etc. For
copies of this and other Dexion publica-

tions apply directly to the Company.

Fiberglas Publications. — Fiberglaa

Canada Ltd., 1200 Bay Street, offers

Journal readers copies of the following
interesting publications. "Insulations for

Heated Equipment '; "Fiberglas Aerocor
—A versatile Thermal And Acoustical

Insulation": "Fiberglas Insulating Form
Board"; "Fiberglas Pipe-Line Outer
Wrap"; Fiberglas Roof Insulation";

"Du.st-Stop Air Filtration Banks";
"Fiberglas Building Insulation in Resi-

dential construction"; "Fibreglas Peri-

meter Insulations"; "Fiberglas Duct In-

sulations"; "Fibreglas Ceiling Board for

Suspended Ceilings".

The Company also offers a number of

interesting technical bulletins describing

the various uses and methods of applica-

t'on of "Fiberglas." For copies of any of

the publications listed above, or for

technical data on specific subjects, apply
directly to the Company.

Car Shaker Bulletin.—Canadian Allis-

Chalmers Limited, Lachine, Que., ha?

issued a new bulletin describing the

Allis-Chalmers Car Shaker for unload-

ing granular material from hopper-bot-

tom gondola cars. Construction features

of the shaker are given together with

.specifications and a cross section through

the vibrating mechanism.
For copies of the bulletin apply to

Canadian Allis-Chalmers Limited. P.O.

Box 37, Montreal. Ask for Bulletin No.
07B7221A.

Fork Lift Truck.—Coventry' CUmax
Engines Limited. Widdrington Road
Works. Coventry. England, have issued

a six page bulletin describing their Fork
Lift Truck. For copies apply to the com-
pany asking for descriptive literature.

The Company will be represented at the

Canadian International Trade Fair.

Non-Frosting Gauges. — Apply to

Peacock Brothers Limited, P.O. Box
6070, Montreal. Que., for bulletins on
Jerguson non - frosting large - chamber
gauges, series REF-10 (reflex) or series

TLF (transparent). These gauges arc

particularly adapted to the gauging of

low temperature, light, gaseous fluids

that tend to boil or surge because of

the larger area at the meniscus— ap-

proximately 3 in. as against approxi-

mately 5 in. in the standard gauge. This

results in less turbulence at the meniscus.

L^se of the new Jerguson model in the

chemical, petroleum, and other process

industries, for low temperature ammonia,
freon, propane, ethylene and other ser-

vices, where low temperature fluids mu.st

be gauged, will speed up, as well as

materially increase the accuracy of.

readings on all such applications.

Paper-Insulated Cables.—A 20-page il-

lustrated booklet on "Paper-Insulated

Cables" is now available from Canadian
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If the problem is one

of eONTAINING or

EXCLUDINGHEAT
4

specify

FIBERGLAS
insulation

A Fiberglas* Insulation that exceeds all normally

accepted specifications is available for every appli-

cation involving temperatures up to 1000° F. In

cold storage applications and on high pressure

boilers . . . refrigerated or superheated steam pipes

. . . there is a Fiberglas Insulation designed to do a

better job. Resisting all forms of deterioration,

easily installed and unchanging in its efficiency,

Fiberglas Insulation claims your consideration every

time you face the problem of containing or excluding

heat.

THE ENGINEERING JOURNAL May, 1951

A Lifetime Insulation

FIBERGLAS CANADA LIMITED

FIBERGLAS CANADA LIMITED
General Sales Office: Toronto, Ont.

Branch Offices

3735 St. James Street W., Montreal, P.Q,

810 Paris Building, Winnipeg, Man.
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PUMPSmrWEAM

A COSTLY MAINTENANCE PROBLEM BEATEN
Deloro Stellite resists abrasion, corrosion and high temperature wear. Many
Stellited pump sleeves and shafts last years compared to weeks. One plant

regularly obtains 900 hours active operation where steel sleeves were
changed every 60 hours.

Look for Stellite when you buy new pumps.

Don't scrap your worn pump sleeves . . . send them to Deloro where they're

custom stellited, by experts, accurately ground and promptly returned.

ELORO STELLITE
non-ferrous alloy of Cobalt, Chromium and Tungsten

DELORO SMELTING AND
REFINING CO. LTD. Oe/oro, Onf.

HARDFACING RODS AND ElfCTROOEJ

CASTING UP TO 100 POUNDS

GRADE -lOr CUniNG TOOLS FOR HEAW fEEOJ
CUSTOM STEILITING BT EXPERTS

GAUGES. CENTRES. MACHINE COMPONENTS
PRECISION INVESTMENT CASTING IN MAN! AllOYS

General Electric Company for engineer-
ing departments of utilities, mines, and
large industries.

The booklet covers both "Solid" and
"Gas-Filled" cables, describing in each
case their purpose, design, and installa-

tion. Diagrams and detailed data charts

make the booklet a useful reference for

engineers responsible for the design or

installation of transmission and dis-

tributing systems.
Inquiries should refer to it by numbei'

— 4446— Address inquiries to Canadian
General Electric Co., Limited, 212 King
.St., West, Toronto 1.

Ckains and Sprockets.—Jeffrey Manu-
fecturing Co. Limited, P.O. Box 428.

Montreal 32, Que., has available copies

of a 215 page catalogue describing
"Chains and Sprockets".
The catalogue describes the broad

range of Jeffrey chains and sprockets
and carries useful data on chains for

elevating, conveying, and drive service.

It contains information on ultimate
strengths, working values, and detailed

dimension data, and a number of useful

tables which simplify the selection of

malleable and steel chains for most in-

dustrial applications.

Copies of this interesting publication
are offered to Journal readers. Apply to

the address given above and ask for

Catalogue No. A-418.

Defence Production Organization. —
The Department of Defence Production

has prepared an organization chart of

the department. For copies apply to the
Department of Trade and Commerce,
Ottawa, Ontario. A-sk for a copy of
"Department of Defence Production's
Organization Chart".

Belting Manual.—Beardmore & Com-
pany Liimited, 37 Front Street East,

Toronto 1, are Canadian distributors of

a two-colour 40-page publication "L^ni-

Pull Drive Manual". The publication

describes the uni-pull drive and it con-

tains tables designed to provide the de-

signer, engineer, or maintenance man
with a guide as to the correct selection

of the proper size of belt, pulleys, and
motor base for a given drive. All data

in the publication are in agreement witli

the recommendations of the American
Leather Belting Association and the

National Electrical Manufacturers Asso-

ciation. Copies may be obtained from

Beardmore & Company.

Expansion Joints. — Zallea Brothers,

Wilmington, Delaware, announce publi-

cation of a new 4-page bulletin describ-

ing the complete line of Zallea Expan-

sion Joints.

The bulletin gives sizes, dimensions,

suggested applications, and other techni-

cal data on a variety of joints from

small flexible connectors for use on

Diesel exhaust lines to 30-foot diameter

self-equalizing joints for use in such ap-

plications as wind tunnels, etc.

For copies apply to Zallea Brothers,

Taylor and Locust Streets, Wilmington

99, Delaware, and ask for Bulletin No.

351.

•
Miniature Bearings.—Miniature Preci-

sion Bearings, Inc.. Keene, New Hamp-
shire, IJ.S.A., offers Catalogue No. 51-B

It describes the complete line of minia-

ture bearings manufactured bj' the com-

pany.

•
Dust Precipitators.—A catalogue cover-

mg the latest design of Dust Precipita-

tors made by Canadian Sirocco Com-
pany, Limited, Windsor. Ontario, is

available.

The equipment is referred to a^ the

Series 342 Precipitator and is designed

to handle fly ash, cinders, and industrial

dusts. It has been developed to meet th

need and demand of industry for ..

simple, compact, economical, all purpos-

mechanical type dust precipitator.

The unit is built in a range of stand-

ard sizes with two basic arrangements

and can be modified to fit special re-

quirements. This line of mechanical col-

lectors supplements Canadian Sirocco'?

complete line of air handling and con-

ditioning equipment which already in-

cludes a wide variety of dust coUector-

and precipitators.

Ask for Bulletin No. 1728 and addres?

inquiries to Canadian Sirocco Compan>
Limited. Dept. D-5o. 310 Ellis Stree:

Windsor, Ontario.

"Atlas Steel News" i?

a publication issued a
Stainless Steel

the name of .. ^.

regular intervals by Atlas Steels Lim
ited. Wellaud. Ont. It is a semi-technic;;

publication which describes application

and methods of fabrication of stainles;

steel. To be placed on the mailing lis

apply to the Company.
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THE FIRST CANADIAN MADE
DIE-CAST ALUMINUM TRAFFIC SIGNAL

* Completely flexible and adaptable
to rapidly changing traffic con-

ditions.

* Sectionally-built ... all parts inter-

changeable without special fittings.

* Keepr replacement parts Inventory

to a minimum.

* Retains exceptional brilliance of

former types.

HorthQrtt Ehctrk
COMPANY LIMITED

REPRESENTED THROUGHOUT CANADA

^ Easy to maintain.

* light weight with strength and
durability.

* low cost.

* A product of Northern Electric's

advanced TralTic Engineering.

long-range, high-Intensity lens pro-

vides clear and unmistakable atten-

tion-demand signals in oil Icinds of

weather . . . Special super-brilliant

parabolic reflector of silver-coated

clear pot glass . . . Exceeds standards

of Institute of Traffic Engineers.

WRITE TODAY FOR A COPY OF NOR-LECTRIC BULLETIN E-3-6.2
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The machine you save TODAY

may ke +he one you

'despera+cly need TO'MORROW

ppw^^"'
Vlf|(" 7/ '"/r^^^j

Chns. Cusson Limiteil
284 ONTARIO ST. WEST MONTREAL 18

101 St. Roch St.

QUEBEC CrTY

1126 Seventh St.

VAL D'OR

Hose Connectors.—R. N. G. Oil Equip-
ment Co., 5.337 Papineau Ave., Montreal,
are Canadian di.stributor.s of "Ever-Tite"
quick (•oupling units. These units are in-

tended for use on hoses ranging in size

from % in. to 6 in. They are quickly
connected, make absolutely tight joints,

and are easily detached. They are spec-
ially designed for use with gasoline, fuel

oil, ga.ses, benzol, aromatics, steam,
chemicals, paints, syrups, etc. For illus-

trated literature apply to the Company.

Silent Chain Drives.—Hamilton Gear
& Machine Co. Ltd., 950 Dupont St.,

Toronto, have added an additional item
to their series of technical data bulle-

tins. The subject of the new publication

is "Silent Chain Drive.s — Method of

Design". For copies of this and other

Hamilton Gear bulletins apply to the
Company.

C.S.A. Bulletin.—W. R. McCaffrey,
general manager of the Canadian
Standards Association, has announced
the release of the latest quarterly bulle-

tin of the Association.

A brief review is given of all CSA
committee meetings, including meet-ngs
on such subjects as wooden containers,

control cable for electrical power plant

equipment, marine valves and fittings,

Canadian electrical code, part II on
electrical approvals specifications, Cana-
dian electrical oode part VI on elec-

trical approvals specifications for min-
ing equipment, safety equipment for

linemen, hydraulic lifts for service pta-

tions. drawing ofTicp practice, materials

handling, reinforced concrete polea,

structural timber. In addition, the bulle-

tin announces new publicationfl, person-
nel of the new committees, and eoven
many other items in which both pro-
ducers and consumers will be interested.

To obtain copies apply to the Cana-
dian Standards Association, National
Research Building. Ottawa.

•
Oxy-Acetylene Booklet.— The Dom-
inion Oxj-gen Company Limited. 159
Bay Street, Toronto 1, Ontario, have
recently released a new publication
"Oxj'-Acetylene Flames and Metahvork-
ing— A Stor>- of Industrial Progre.ss".

The booklet gives a history of the
flame, and al.so explains how industry
is using it today. In addition to the
more well-koovvn u.ses of this flame,

such as welding and cutting, the booklet
describes many of the less known uses
such as hard-facing, flame .-softening,

flame hardening, powder-cutting, and
steel conditioning. It is written in non
technical stj'le. Copies may be obtained
bv applying to the Dominion Oxvgen
Co. Ltd.

Cement Booklet.—Ciment Fondu La-
farge (Canada) Limited, 1405 Peel
Street, Montreal 2, Que., have issued s

small size leaflet on their product which
it is claimed is "The most powerful con-

crete in the world".
The leaflet describes reconstruction of

a railway bridge, a highway construction
job, a new wharf construction. It also

lists the Canadian distributors of Ciment
Fondu.

New Equipment

and

Developments

Anaconda Expansion.—Following the

annual meeting, on April 4. of Anaconda
.American Bra^^s Limited. New Toronto,

A. H. Quigley, president, announced that

plans had been approved for expanding

the firm's manufacturing facilities for

products presently being fabricated.

The expansion will be accomplished

by an extension to the tube mill in

which both copper and copper-alloy

tubes are currently produced ; and by

constructing a new copper department

to absorb and provide extra capacity

for copper strip, bus bar, commutator
copper, etc., which now comprises a por-

tion of the output of the existing rod

and sheet mill. The transfer of such

items from those two departments will

automatically leave room therein for

the expansion of bra,ss and other copper-

base alloys already being made.
The plans for the new plant havt

been under contemplation for man>

months. They will involve an expendi-

ture for buildings and equipment of ap-

proximately 54,000,000 and will eHAblf

Anaconda to render a more compleit

and rapid service to Canada's expanding

industrial and commercial enterprises.

•

Drawing Device.—The Quickdraw Com-
pany, 127 Gunnerbury Avenue, London.

England, are manufacturing a new pre-

cision instrument called "The Quick-

draw".
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Winnell Welding Fittings jbr

TRUE CIRCULAR SECTION

True circular section at all

points makes a Grinnell
fitting easy to align and
weld ... no distortion or
flattening to affect flow
adversely.

Grinnell Welding Fittings on towers of natural gaspline plant.

Any qualified welder can make welds quickly and
easily with Grinnell welding fittings. These fittings are

made by a hydraulic forging process that assures uni-

form wall thickness at all points and true circularity

throughout. Of seamless, one-piece construction, they

can be cut at any angle to match up with standard

weight, extra strong and heavier wall pipe in I. D. or

O. D. sizes. Pressure-temperature ratings are equal to

or greater than those of seamless steel pipe. Grinnell

welding fittings are process stress-relieved.

Full data on the complete line of Grinnell

carbon steel butt welding fittings and forged

steel flanges is contained in the Grinnell

Welding Fittings Catalog.

FULL EFFECTIVE RADIUS

Pressure loss through
Grinnell welding elbows
is held to a minimum be-
cause of the full, effective

sweep of the radius.

GO"*
»»tV*r SEND FOR THIS CATALOG

GRINNELL
WHENEVER PIPING IS INVOLVED

SMOOTH, CLEAN
INSIDE SURFACE

Grinnell fittings have uni-

formly smooth inner walls

... no waves or ridges to
cause turbulence or ac-

celerate erosion or corro-

sion. No pockets to trap
solids or foreign matter.

EASY, SWEEPING TURNS

In Grinnell welding tees,

the corners where the out-
let joins the run are well-

rounded and perfectly
smooth to minimize re-

sistance to flow and to

prevent trapping.

GRINNELL COMPANY OF CANADA, LTD., Montreal • Toronto • Vancouver. Grinnell jobbers in principal cities.
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High Precision

Surveying Instruments

TRANSITS
AND

LEVELS

for all purposes

Instruments that are precise, sturdy,

simple to handle and quickly set have

been manufactured for the past 1 88
years by F. W. Breithaupt & Son,

Kassel, in the best optical tradition of

Western Germany. Now they are

available for the first time in

Canada, fully adapted to Canadian

requirements.

Approval terms gladly granted. No
charge or conditions. You will be
thoroughly satisfied after inspection.

Apply for literature and prices to:

PAN-AMERICAN
TRADING COMPANY LTD.

Distributors in Canada

1465 YONGE ST., TORONTO 12

Tel. : Midway 4444

This in.strument "mechanizes" the
drawing of sketches, plans, etc. and for

the exi)ert in the drawing office it can
.speed up work considerably.

It consists of a "Perspex" template,
carefully cut with mathematical accur-

acy to produce varying angles, triangles

and rectangles as well as circles. Gradu-
ations are marked both in inches and
millimeters. The template is toggle-

hinged to a folder which acts as a
drawing-board holding the paper over
which the instrument is moved to ob-
tain the correct ruling guide.

There are nine vertical holes in the

template, spaced an eighth of an inch
apart. These enable the users to draw
any number of parallel lines at exact
distances apart.

The instrument fitted to the folder

measures only 14 inches and is quite
light in weight. Pockets are provided at

the bottom corners to retain paper for

drawings. One pin is required to secure

the paper into position. The largest size

of drawings that can be produced with
the instrument is 13 inches by 10 inches.

Diesel Plant for St. Johns, Que.—On
April 9 it was announced that a new
plant to manufacture Diesel motor
equipment will be established in St.

John's, Quebec. It will employ more
than 1000 workers.
The announcement was made by

Mayor Georges Phaneuf of St. John's,

Que.
•

Function Plotter.—The automatic com-
piling of two measurements and plotting

of a curve to show their interrelation-

ship, namely: Y equals f (X), is made
possible by a new electronic insti-u-

ment.
The instrument, the Brown EUectroniK

function plotter, developed by Minne-
apolis-Honeywell Regulator Company,
is said by the Brown Instruments divi-

sion engineers, to incorporate two mea-
suring systems, one of which actuates
the recorder pen while the other moti-
vates the instrument chart.

Through this arrangement the chart is

driven up and down in response to the
changes in one variable simultaneously
with the movement of the pen in re-

sponse to changes in a second variable.

The result is a curve which continuously
evaluates one variable in terms of the
other.

Laboratory or over-all industrial in-

vestigations involving such inter-depen-
dent non-linear variables are greatly
facilitated with the function plotter. For
such investigations, it is claimed, plot-

ting curves manually from data collect-

ed point by point is a laborious, time-
consuming process which has many dis-

advantages. By using the function
plotter, the measurements are compiled
and the curve is plotted automatically.
Measurements of the entire curve are
continuous; no interruption is needed to
complete data between points of mea-
surement. For complete information
communicate with Minneapolis-Honej'-
well Regulator Co. Limited, Leaside,
Ontario.

•
Avro Subcontracts.—About 400 Cana-
dian plants, from the prairies to the
maritimes, are participating in Avro
Canada's defence work for the Ro3'al
Canadian Air Force, according to in-

formation released by A. V. Roe Canada,
Ltd.

BURNDU

i quick like a

>-A

• bunny

IQIKLUll
o CONNECTOR

Rugged, compact terminal

indoor and outdoor. Instal

with ordinary wrench. Nose(

rate parts. Height const(

regardless of cable size c

nected. Unlimited variatic

offered — any combination

clamping elements, any tone

shape or drilling. See y
Burndy Distributor.

For help on your connector proWww

you con "connect with BURNDY ' al

TORONTO: GL. 7506 MONTREAL: MA

VICTORIA: EM. 9990 VANCOUVER: HA

EDMONTON: 27418 CALGARY: M

REGINA: 5235 WINNIPEG: «

1^ z

(60) .522

381 Greeiiwoo<^ /tiwerwe, Toronfo 8, Conooo
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For higher

Strength-Weight

ratios . . . USE

1 your product

::onomical magnesium extru-

ons can give your product

rength with lightness. Standard

lapes available for quick deliv-

ry. Special shapes to order. Our

igineering staff is at the dis-

Dsal of any potential user of

agnesium. Simply write Sales

apartment.

DOMINION

Magnesium ladders
wholly fabricated
from magnesium
extrusions are in

great demand be-
cause of their long
life, light weight and
resulting economy.

LIMITED
320 BAY STREET TORONTO, CANADA
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u
more

features than

any other!"

A litM-wei(ht, compact sta-

tion with cover that's easy

to remove, replace.

Wiring cannot interfere

with operation of contacts.

Terminals arranged so con-

nections for normal revers-

ing are on one side of unit

—don't cross.

Silver to silver contacts-

big, smooth concave push-

buttons that won't stick.

Individual circuits easily

identified by engraved cir-

cuits symbols on exterior of

pushbutton uniL

Investigate this new Cutler-Hammer
standard duty 3-element pushbutton
station for use with magnetic star-

ters or reversing drives. It has every

wanted and important feature found

in any other 3-element station and
some features found nowhere else.

For detailed information, write

Canadian Cutler-Hammer Limited,

division of Amalgamated Electric

Corporation Limited, 384 Pape
Avenue, Toronto.

--*%'C>K'^^'^

ODTMIN lUCTIK COMfART
llMin»

Canadian Defence Orders.—The vol-

ume of delence orders placed by tlie

Canadian Government in the t'welve

months ending March 31, 1951, amounted
to over $800 million. This was more
than three times I he defence orders is-

sued in the fiscal year 1949-50.

Forty percent oi the defence pro-
gramme was accounted for by aircraft

orders, amountmg to about S330 mil-
lion in the fiscal year. The bulk of the
aircralt orders were lor the F-S6 Sabre
jet hghter built by Canadair in Montreal
and for the CF-lOU all-weather tighter

and the Orenda engine produced by
A. V. Roe Canada Limited.
Orders for electronics and communi-

cations equipment were next in import-
ance, amounting to approximately $90
million.

The shipbuilding programme showed
a spectacular increase from $4 million in

1949-50 to $79 million in 1950-51. The
bulk of new shipbuilding orders wa.s for

minesweepers and anti-submarine escort

vessels.

Contracts were placed for military

construction costing about $68 million

dollars. These hgures include expendi-
tures on the repair and maintenance of

military establishments, but new con-

struction of airports, buildings, and other
installations accounted for most of the
volume of defeace construction.

Orders for military vehicles and other

automotive equipment amounted to 365
million.

Power Line Contract.—F. A. Tucker
Canada Limited, of Montreal, have been
awarded the contract for the erection of

the 170,000 volt power line between
Ivootenay River and Kimberley, accord-

ing to an announcement made recently

by The Consolidated Mining and Smelt-
ing Company of Canada, Limited.
The contract calls for the clearing of

a 66-foot right-of-waj', erection of the

H-frame pole line and stringing of the

wires from Cominco's South Slocan
power plant on the Kootenay River to a

point adjacent to the Sullivan Concen-
trator at Kimberley.

New C.G.E. Office.—The Canadian
General Electric Company's loronto
office has been moved to an ultra-mod-
ern building at 1350 Castlefield Ave.
The new building includes office and

warehouse facilities to provide complete
dealer and customer service for the

Toronto area. It also provides a head-
quarters for Company offices throughout
Southern Ontario (less the Ottawa
valley) and Northern Ontario as far as

Sault Ste. Marie. A complete stock of

electrical equipment is maintained.
The building has 185,000 square feet

of floor space md is of brick and steel

construction with a full basement.

Canadian Truck Manufacture.—Pre-
parations for the partial mauuiaciuie
and complete assembly of a limited

number of 2V2 ton and % ton trucks has

started in two Canadian plants, accord-

ing to a statement made recently bj' the

Rt. Hon. C. D. Howe.
The initial order, to be completed in

the current fiscal year, calls for ap-

proximately 456 of the % ton trucks to

be produced by Chrysler Corporation of

Canada Limited, Windsor, and 780 of

the 2% ton trucks to be made by Gen-

eral Motors of Canada Limited. Botj
these tj-pes of vehicles will be buil
according to U.S. standards and speci
hcations.

Mr. Howe explained that full tc
and production to meet the limiie,

quirements of the three Canadian
vices is out of the question at pre

Ihe poss.bility of securing U.8. 0:

for Canadian factories was cart

examined but there -is excess cap.
in that country for producmg these •

of vehicles. Nevertheless, he clai;

some production must be undertaken i

Canada in order to encourage the pre

duction of components in this coir

and to ensure tne highest poss.ble C
dian content in these vehicles. It is iii^

important to make arrangements fc

some tooling-up in Canadian plants an
to give Canadian industry an opportui
ity to become familiar with these t}!^

of vehicles.

Negotiations are under way with ti

Willys Overlaid Company of Toledo U
Canadian production of Vi ton 4 x
jeeps by the Ford Companj' of Canad
Limited, Windsor, Ontario, on a simiL
basis and it is expected that an ai

nouncement will be made shortly.

Controlled Chemicals.—On April 24 tl

Department of Delence Production ai

nounced that ^n Order-in-Council '

been passed declaring certain cheri

to be essential materials under the j^

fence Production Act.
The most important chemicals coverf

by the Order-in-Couucil are sulphur at

chlorine benzol and sulphuric acid. 0th
chemicals listed in the order are g
rine, formaldehyde phenol, toluol,

ash, caustic soda, phthalic anhydric

and zinc oxide.

C.P.R. Report.—The following poin

were covered in the 1950 annual repc

of the Canadian Pacific Railwaj- C
pany.
The new St Luc freight terminal iit

Montreal, which was constructed at

cost of 812.000,000 has made possib

the speedy and efficient handling of

substantially larger number of cars th;

could be handled previously m separa

3"ards, which are now in the process

being closed down. New motive pow
delivered dining the year consisted

58 Diesel-electric units which were p
into service on the Schreiber divisu

north of Lake Superior in Ontario. The

were l.SiO new freight cars and 1

passenger train cars placed in sew.

during the year. A new type of car. i

"restaurant sleeper" was introduced >

two trains late in the year.

Two new vessels are being readied i

use by the British Columbia Coast St

vice of the Company. The report she

that 569 new manufacturing, warehoi

ing and distributing plants were locat

on the lines of the companj- in 19

and to serve 156 of these. 2d miles

siding tracks were constructed.
During the year capital appropr

tions to the extent of S2S.7 million,

in addition to those approved at t

last annual meeting, were authorized

the directors. Three thousand new bi.

cars accounted for S21.4 million of t,

total.

On itemized list totalling 54.5 mi.

of expenditures for 1951 was placea^

fore the shareholders for approval, j

sum includes S41.91 million for new re
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B.EGoodricha^^. an4c<jei/...

,o the problem of -''^^^^

. 1-A" rubber «ning

Jist. corrosion
.Mh.sC^^^^^

,,

. . . ,o the problem^

SfOI^AGeTANK

VALVe

?ank. ore •P?"i„s. Permonent

P'«'''!'';obr«'or end »•-»'««••

corrosion'
ooro*"'

Practically anything that is exposed to

the corrosive action of acids or alkalis can

be fully protected by the B.F. Goodrich

"Vulcalock" patented process. Such
problems, or others you may have in your

plant or operations, may be solved by

B.F. Goodrich Moulded or

Extruded Rubber Products

may be the answer to a problem YOU have in

shock absorption, rattle elimination, cushion-

ing, precision sealing, etc. B.F. Goodrich can

make these products in almost any size, shape

or design ... to your own specifications or

specially prepared after consultation with

B.F.G. industrial engineers. Write today for a

representative to call.

E B. F. GOODRICH RUBBER COMPANY OF CANADA, LIMITED
'NTREAl • TORONTO • KITCHENER • WINNIPEG • VANCOUVER

-F Goodrich
engineer, have

!l and buiit Ifany con.-

'"•'"lhondUn9sy>»e-»»-p,eteoc.dhan ,^^^

Conodion •"f-^^.^.^on.icol

'°rrof han<^i"9
acids •.«

method of ha
,^;„„,ed

'"'T .r. tlrn system..

':fTock''r"bUuned,ocid.
"Voicalock rOB

^iye

resistant storage tonk. re

"Vul-

ocia. Iro" '»"\"""-;.,p,,in«

p„,en»<l J" j.,„, ,„b-

rubber engineering. Call. B.F. Goodrich.

An experienced, qualified engineer will

be sent to discuss your problem with your

engineers. Simply write

or phone your nearest

B.F. Goodrich branch.

51-202

R£5EARCHKEEPS

B.EGoodrich

FIRST IM "UBBMJ

B.EGoodrich

INDUSTRIAL PRODUCTS
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mcUenicd^ haxdlixg
by ERIC® up fo 500 tons

per hour

Breco Ropeway systems are constantly in use carrying materials for a
wide variety of industries quickly, economically and efficiently. From the

heart of great cities to tropical jungles Breco Ropeways are proving their

adaptability and versatility under the most adverse conditions. Breco

engineers have a broad experience in every type of application. They will

be pleased to offer specific information on any installation.

BKICO
You are invited to visiY our exhibit at the Canadian InternaHonal

Trade Fair, Toronto-May 28-June 8, 1951

BRITISH ROPEWAY ENGINEERING CO. LTD.
Plantation House, Mincing Lane
London, E.G. 3, England

Canadian Agents:

Vulcan Iron and Engineering Limited, Winnipeg

ing stock, making provision for 3,575
freight cars, 25 baggage and express cars,
and 272 work cars, as well as 40 diesel
electric units, 28 of which will be placed
in freight service on the Laggan and
Mountain subdivisions on the main
transcontinental line between Calgarv
and Revelstoke. The other 12 units will
be yard switchers.

The 1950 railway dollar, the report
shows, was earned on the following
basis: 12 cents from passengers; 17 cents
from products of the farm; 20 cents
from products of mines and forests; 44
cents from movement of manufactures
and miscellaneous ; and seven cents from
other or unclassified traffic. Expendi-
tures, in divisions of a dollar were, pay

rolls, 47 cents; materials and supplies.

30 cents; taxes and other expenses, 13
cents; fixed charges, four cenl^; divi-

dends and improvements, six cents.

Industrial Desig;n Contest.—A lack of

understanding of mass production needs
and techniques was shown by most of

the 330 entrants in the National Indus-
trial Design Committee's $10,000 com-
petition for new designs in aluminum
and wood, according to a government
release received from Ottawa. As a re-

sult no first, second, or third prizes are

to be awarded in this contest. The
judges felt that some entries, while not
fully professional in calibre, were of such

original merit that the designers sub-
mitting them should be awarded special

prizes of .S500.00 each.

D. W. Buchanan, secretary of the Na-
tional Industrial Design Committee, an-
nounced that immediate consideration
will be given to a recommendation made
by the judges that the $7,000 which
remains unallotted out of the pre.sent

contest, be applied later this j'ear to

another competition with more precise

emphasis on mass production.

Telephone-type Jack.—A new tele-

phone-type jack has been announced bv
Switchcraft Inc.. 1328 N. Halsted Street.

Chicago 22, 111. Known as the "T-Jax"
this jack was desigiied especially for

high quality communication equipment,
and to meet the exacting specifications

of the armed services. It has a .strong

steel frame, produced in .specially de-

signed dies, and is press-welded to pro-

vide the rigidity and dimensional stabil-

ity required for heaw service.

The springs are produced in dies of

special design and are made of a special

alloy of nickel silver insuring maximum
spring life and corrosion resistance. Fine

silver contacts are standard in switching

circuits; palladium cross-bar contacts

are also available. Insulation is in ac-

cordance with miltary standards. Further

details may be obtained from the manu-
facturer.

Trade Fair Comments.—^The 1951 In-

ternational Trade Fair May 28 to June

8, promises to be the most successful

to date.

The Fair will be bigger than in prev-

ious years and there will be a wider

variety of products. The exhibits will

be in excess of 160.000 square feet.

Great Britain will again be the major i

exhibitor. The section devoted to ma-

chinery, plant equipment, and related

capital goods will be the largest, and in

many wa.ys the most impressive, of the

show. The present trend indicates that

it will almost certainly be larger than

last year, and to date eight countrip-

have booked space in this section.

Among the Canadian exhibits the.

will be a line of modern melting furnaces

and other industrial furnaces. The elec-

tric melting furnace features hydraulic-

ally operated roof raising, swinging and

tilting. Many features of the machine.
,

such as the electric holders and part.>

of the regulator, are patented.

Another unique exhibit will be a new-

EVER ' T ITE i
^^'^^ '°'''*'''

I ABSOLUTELY TIGHT

nick Coupling Units i^ quick detach

EVER-TITE Units are permanently affixed to outlets. Hose connection is made by merely

sliding the coupler over the adapter—and pressing handles closed. Sizes Vk" to 6".

Think of these advantages:

SPEED - SAFETY - ECONOMY - STRENGTH - LIGHT-WEIGHT
- NO THREADS, SNAPS OR TURNING LUGS -

TIGHT UNDER ALL PRESSURES - POSITIVE ACTION - NO GUESS WORK
For prices and technical details write to the Canadian Distributors:

5337 PAPINEAU AVENUE

G. OIL EQUIPMENT CO.
MONTREAL, QUE.

Gasoline

Fuel Oil

Gases

Benzol

Aromatics

Steam

Chemicals

Paints

Syrups

Etc., Etc.
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Substantial reductions in production costs

ore often the result of a new product designed

or an old one redesigned to use either

magnesium or aluminum castings.

Light metal castings save pounds and dollars

at the same time—they are strong as they

are light and can be cast to such close

tolerances thpTmuch costly machining is

eliminated

We have eoS^ATlstories on record where

changes in structural design to use light

metals not only Increased the originally

planned strength but brought big savings in

metal and machining. It takes experience and

know how to produce high quality light

weight castings. Our experience has been

gathered through many hundreds of successful

applications. It is at your disposal—simply

write Light Alloys Limited, Renfrew, Ontario.

Magnesium
Permanent Mold

Casting

IE ENGINEERING JOURNAL May, 1951

Magnesium
Sand Casting

Magnesium
Pressure Die Casting

Subsidiary of Dominion Magnesium Limited,

Suite 1505, 320 Bay Street, Toronto.
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ly invented machine for inserting and
tightening the spokes in bicycle wheels.
This is the development of a largo

Canadian cycle firm. Before the intro-

duction of this machine, one skilled

operator could do about 50 wheels per
hour. Through the use of the machina
an unskilled man can operate two of the
machines simultaneously and turn out
from 150 to 200 wheels in an hour.

Other Canadian engineering equip-
ment to be displayed will be marine
boilers, chemical process equipment, rock
crushers, steam and diesel engines, hy-
draulic gates, lime kilns, rolling mill

machinery, oil equipment, mechanical
presses, model ships.

The huge British exhibit of machinery
and plant equipment this year includes
two .joint efforts by four trade associa-

tions. The Association of British Tool
Makers and the Machine Tools Trades
Association are combining in one ex-
hibit, and the National Federation of
Engineers' Tool Makers are joining with
the British Federation of Hand Tool
Manufacturers in another. Besides these
displays, a great many British firms are
exhibiting individually.
Among the British exhibits will be

several types of fork lift trucks, and one
British exhibitor will show a working
model of an aerial ropeway and mech-
anical handling installation.

Another British exhibitor is introduc-
ing a number of machines designed en-
tiiely for the Canadian market. Among
them are an electric hydraulic veneer
press, an automatic belt-sanding ma-
chine, an overhead belt-sanding ma-
chine, and a double cut-off and squaring

sawbench. A three spindle, quick acting,
hand operated veneer press, which has
been supplied to a few Canadian cus-

tomers, will be generally introduced for

the first time.
A British manufacturer of filters is ex-

hibiting for the purpose of establishing
an agency in Canada to supply a mar-
ket which he feels has large potentials.

His product has two distinctive features
for reconditioning used oil and it is

claimed that, with the filter^ over 98 per
cent of the oil drained from Diesel
engines can be made available for re-

use at a cost of about two cents a gallon.

Junction Boxes.— New, heavy-duty,
weatherproof junction boxes made of

non-corrosive, cast aluminum are an-
nounced by the Stone Manufacturing
Company, Elizabeth 4, New Jersey.

This new list of products includes a

variety of covers and fittings for univer-
sal use on almost any outdoor wiring or

lighting job. Complete information may
be obtained from the manufacturer.

British Engineering Exhibition.—What
is claimed to be the largest display of

engineering products in the world will

once again be on view at the Engineer-
ing, Marine and Welding Exhibition
which will be held in London, England,
from August 30 to September 13, 1951.

The Exhibition has been held in alter-

nate years since 1906, except for the

interruptions caused by the two world
wars.

The chief sponsor of the exhibition,

the British Engineers' Association, 32
Victoria Street, London, S.W.I, Eng-
land, will be pleased to supply further

details.

Oil Refinery.—Engineering of several
major proce.ssmg units for Canadian Oil

Companies' new $18 million refinery at

Sarnia, has progressed from the planning
stage to the production phase. Construc-
tion started in April according to the

Canadian Kellogg Companv' Ltd. Cana-
dian Oil Companies and Canadian Oil

Refineries will own and operate the re-

finery.

Completion of the plant is scheduled
for 1952. The combination unit, first of

its kind to have the new Orthoflow cata-

lytic cracker operating in combination
with catalytic polymerization, will pro-

duce high-octane st(jck for both aviation

and automotive gasoline. Gas oil feed

for the cracker wdll be produced from
20.000 BPD of Alberta crude.

Rubber's role in defence is spot-lighted

by the special fractionating equipment
which will send butjdenes to the nearby
government-owned Polymer Corpora-
tion's synthetic rubber plant.

New British Jet Plane.—A new jet air-

craft has just made its first flight in

Britain. Named the FD 1. the plane's

performance is still secret, but it is an
extremely "sweot-back wing" craft pow-
ered by a Rolls Royce jet engine.

NORTON WELDED GASHOLDER

stores gas at

plasticlzer plant

Left: 40,000 cu. ft. Horton

gasholder 50 ft. in diam. and

50 ft. high.

The Horton welded gasholder shown above was
installed at the plasticizer plant of the Canadian Resins

and Chemicals Limited at Shawinigan Falls, Que. It is

used for the storage of hydrogen gas which is consumed
in large quantities in the synthesis of 2-ethyl-hexanol

(an alcohol).

Write our nearest office for tenders and complete

information on steel tanks and plate work.

HORTON STEEL WORKS LIMITED
TORONTO, ONT. FORT ERIE, ONT. MONTREAL, QUE.

Mumford-Medlond ltd., Winnipeg, Man. • Gordon Russell Ltd., Vancouver, I.C.

IT'S HERE AGAIN . .

than ever!

30,000 technical men, from shop hands to college _

professors, asked for the original edition . . . and now /•

here is a new, enlarged and revised edition which is -~-J

yours for the asking.

This desk-size handbook contains a series of one page

articles which explain the practical meanings of tech-

nical terms used in describing and measuring the

properties of metals and alloys.

It includes a table of compositions of the Inco Nickel

Alloys, physical and mechanical properties, an index

of engineering society specifications.

No matter how much you already know, it's a safe

bet you can pick up some new and useful information

in "The Technical Editor Speaks". Send for it nowl

^^^nUII

THE INTERNATIONAL NICKEL COMPANY OF CANADA
25 KING ST. WEST. TORONTO. ONTARIO

LIMITE
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oritime Power & Plant Expansion.—
:ie Nova 8cotia Light and Power Com-
iny has ordered from the Metropolitan
ickers Co. in Britain for installation at

alifax. a 20,000 kw. 3,600 r.p.m. turbo-

nerator set complete with condenser
id feed water heaters.

nperial Oil Refinery Contract.—

A

ntract for construction of an atmos-
leric and vacuum distillation unit, a

lid catalytic cracking unit and a light

ids recovery plant at Imperial Oil's

irnia refinery has been awarded to the

inadian Kellogg Co. Ltd., Toronto,
he distillation unit, with a capacity of

,500 barrels per day, and the catalytic

acking unit with 23,250 barrels daily

pacity, will be the largest of their kind
Canada.
The contract price is in the neighbor-
)od of $9 millions. A proposed new
)iler plant and increased water pump-
g facilities are not included and will

! handled through other contracts.

otorized Torch Cutter.—A motorized
rch holder for remote control raising

id lowering of cutting torches mounted
I oxyacetylene cutting machines has
:eii announced by Airco Company In-

rnational, a division of Air Reduction
ompany. Incorporated.
The device, which is designed for

ounting on the 3 inch square torch bar
an Airco Oxygraph or Travograph

For Service or Servicing —

tyacetylene gas cutting machine, raises

lowers the cutting torch through 5
jches of travel. The remote control
['.itch box mounted on the torch bar
the operator's control station provides
switch to actuate each of four torches
dividually and a master switch for
jmultaneous control of all four torches,
jnother control box is added for each
j'ur additional torches employed.
The torch holder can be positioned
:rtically, 90 deg. left or right parallel
' the longitudinal axis of the torch bar,
id, with an adapter, can be positioned
' deg. forward perpendicular to the
3rizontal axis of the torch bar.
Both motorized torch holder and re-
ote control switch box can be placed

. the location most convenient to the
aeration being performed.
For further information write to Cana-
an Liquid Air Co. Ltd., 1111 Beaver
all Hill, Montreal.

'(atiaJ^,

Split-Shell Pumps

Here's a pump your maintenance men will

swear by . . . not at. Split-shell design allows

quick, easy inspection of all inside parts. From

rigid stand to oversize shaft and bearings . . .

the "Canadian Bufifalo" Diagonally Split-Shell

Pump is ruggedly built to give efficient, un-

interrupted service. Impellers are heavy duty,

enclosed design. Stuffing boxes are extra deep.

Whatever your pumping problem iriay be . . .

you can rest assured it's solved the most effi-

cient, economical way when you install "Cana-

dian Buffalo" Pumps. Write today briefly

outlining your needs. We'll be pleased to

send you a bulletin describing the "Canadian

Buffalo" Pump best suited to fill them.

FOR

• Water Any
Temperatur*

• Paper Stocks

(Non-Clogging)

• General Service

• Acids

• Alkalis

• Slurry

• Condensate
Return

• Sump
Clearance

• Rre Service

• Sewage

• Self-Priming

Service

CANADA PUMPS
LIMITED

HEAD OFFICE: KITCHENER, ONTARIO

^ Air Handling Problems?

Let us help you solve them !

Simply send us a brief out-

line and we'll send you a

bulletin describing the
equipment best suited for

your requirements.

ENGINEERING SALES OFFICES: MONTREAL • TORONTO
WINNIPEG • REGINA • CALGARY •

• HAMILTON
EDMONTON
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SAINT JOHN
VANCOUVEK
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stocked by leading plumbing and building supply houses.

Distributed by

JBmnierMVPLTUiX' ednmyi CRANE

ROOT-PROOF PIPE ua<»-s.

manvlacturtd by DOMINION TAR i CHEMICAL COMPANY LIMITED Sun Lile Building, Menlreal

DIXON'S l4ffJuutUe.

ELDORADO PENCILS
• \\o\6 their points longer

• give off freely

• make such opaque lines and figures

Typhonite Eldorado Pencils are favourites

with draftsmen and engineers everywhere.

They like Eldorado's clean, opaque lines,

so ideal for blueprinting — their stronger

points — their accurately graded 17

degrees — from 6B to 9H.

Put Typhonite Eldorado Pencils to the

test, won't you? Try them for yourself.

Typhonite leads are exclusive with Dixon

so no other pencil can be like Typhonite

Eldorado.

Would you like a sample?
Just send us your name and address, and fell us

the degree of Dixon's Typhonife Bdorado Pencil

vou would like to try.

Order Dixon's Typhonite Eldorado Pencils from your regular source of supply

DIXON PENCIL CO. LIMITED, NEWMARKET, CANADA

Radial Arm Saw.—Consolidated Ma-
chinery and Supply Co. Ltd., 2031 Santa
Fe Avenue. Los Angeles 21, California,

have recently introduced a large radial

arm saw which will cut off or mitre
con.struction timbers up to 17 by 17

inches. This machine, known as the

Comet Timber Cutter, was designed ]5ri-

marily for use in mining, bridge build-

ing, .shipbuilding, and other heavy con-
struction work.
Comet Timber Cutters are available

in three .sizes from 7% to 10 hp., 1800
or 1200 r.p.m. 220/440 volt motors that

swing blades up to 44 inches in diameter.
The saw assembly is mounted on a

rigid arm of hardened steel tubing sup-

ported by an adjustable steel column.
Eight ball bearing rollers allow the saw
to move forward and backward on milled
tracks in this arm. These are totally en-

closed and sealed from dirt and dust by
felt wipers. Adjustment for depth of cut

is made through a screw gear raising

device with controls located at the front

of the machine. Adju.stment for mitre
is made by rotating the column to the

de.sired angle. Width of cut-off is con-
trolled by a manually operated chain
drive attached to the saw assembly.
Complete information may be obtained
from the manufacturer.

Regulator Controls.—Regulator con-
trols tfiat are at least 99 per cent accur-

ate, regardle.ss of changes in temperature

or loa,d, are now being supplied by
Canadian General Electric Company, as
standard equipment on all G-E station-
type induction and step I'egulators.

All the control elements are individ-
ually pre-tested before assembly. A final

check of the operation of all the com-
pletely assembled regulators a.ssures co-
ordination of all components.
For further information, communicate

with Canadian General Electric Com-
pany Limited, 212 King St., West,
Toronto 1, Ont.

G.E.C. Exhibit.—One of the exhibitors
at the Canadian International Trade
Fair this year will be the General Elec-
tric Companj- Jjimited, of England,
Britain's largest manufacturer of elec-

trical goods and equipment. The British
company will be represented by its re-

cently formed subsidiary. The British
General Electric Co. (Canadian) Lim-
ited. This will be the first time since
the inauguration of the Trade Fair that
"G.E.C". as the Company is generally
known throughout most of the world,
will ha\e a comprehensix^e di.^play of
|)io(hirts for the C^anadian market.

Mechanical Shaft Seal.—The Crane
l^ackiuK Coniiiany. 1800 Cuyler Avenue.
Chicago 30, Illinois, announce a new,
iiiil5ro\c(l mechanical seal.

The new seal is designated as Type
9 Mechanical Shaft Seal. It incorporate*

a fle.xible ring molded from Teflon. The
T3-pe 9 Seal has been designed for ser-

vice on \arious rotating shaft applica-

tions, such as centrifugal pumps, tur-

bines, positive displacement pumps and
agitators. Complete information may be

obtained from the Company at the

address given above.

Vacuum Lifters.—^Industrial Products

Company. Philadelphia 33. Pa., an-

nounces an improved line of vacuum
lifters for punch pres.s feeding and other

jiroduction uses. The lifter has been de-

signed to prevent finger and hand in-

juries and to speed up the work. It is

practical for both high and low stroke

punch jiresses. lifting, feeding, and posi-

tioning blanks without requiring hands

or fingers to be inserted within the

danger zone. An additional advantage

is the rapid transferring of blanks from

piles or stacks, especially when oily or

greasy and difficult to grasp with the

fingers.

These punch press feeders are light,

easy to handle, and respond instantly.

A slight blow affixes vacuum cup to

blank being handled. Release is instan-

taneous by a depressing thumb lever.

The manufacturer will be pleased to

supply i)rices and further details.
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ij""' HERE'S MORE EVIDENCE OF

WickersmrssAility
The Machine Shops of Canadian Vickers Limited

Recently Built This 2'/2-Ton Heating Press

With its tremendous variety of

skill, experience and facilities,

the giant Montreal plant of Canadian

Vickers Limited is in a position to

design and build machinery and equip-

ment of every kind and every size for

every industrial purpose. Whether your

problems caU for a heating press like

the one shown, a distillation column, a

huge boiler or intricate therapeutic

equipment for hospitals, the versatility

of the men of Vickers will assure

you complete satisfaction.

Copper kettle or cargo ship . . .

whatever it is . . . if you need it

—Canadian Vickers can

design and build it.

SPECIAL MACHINES
INDUSTRIAL BOILERS • ENGINES

INDUSTRIAL METAL FABRICATION
MINING MACHINERY • SHIPS • MARINE MACHINERY

2500 ton Heating Press built by Canadian Vickers

Limited to Watson-Stiilman designs for a Canadian
paper company. 290,000-lbs. weight. 2 cylinders

—

8 column construction with 1 1 steam plates. Ten
4 openings.

Toronto Office; 25 King St. West
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NOW-A MODERN
ALUMINUM PAINT

YOU CAN RELY ON

BARRETT
•H-

Silvex
ALUMINUM PAINT

READY-TO-USE— Requires no mixing

LASTING—Won't flake, chip, crack

or discolour

BR IGHT —Reflects light, heat up to 7 5%

Ideal for tanks, boilers,

flashings -any metal, wood,

asphalt or concrete.

THE BARRETT COMPANY, LIMITED

Halifax • Saint John • Montreal

Toronto • Winnipeg • Vancouver

*Reg'd Tra4e Mark

Silvex

DODGE

TORQUE-ARM $eei/J^^m.

''^^^^

This shaft-mounted
unit saves 30% of the cost

of floor-mounted speed re-

ducers ! No special engineer-

ing needed, no foundation,

no flexible couplings, no
sliding base. Torque-arm,
fastened to floor or any fixed

object, anchors reducer unit,

and turnbuckle provides

fast adjustment. Available
from stock with stock-

product economy. ^ *
Capacities up to ^
25 H.P. Output ^
speeds from 13 to '

133 R.P.M.

.^"
0^^

<i

^M-

51-14

.-^i^-̂jS^f^
Wrife for

bullelin giving

full detaik.

CORPORATION LIMITED
TORONTO • WELLAND • MONTBEAl • WINNIPEG • KIRKLAND LAKE

Controlled Materials.—^The effect of

the United States Controlled Mat^erials

Plan qn Canada, and the mechanics of

Canadian participation in the scheme,
iiave been the subject of discussions re-

cently concluded m Washington be-

tween government officials of both
countries.

The Controlled Materials Plan, which
will go into operation in the United
States on July 1, 1951, will allocate steel,

copper, and aluminum to producers of

defence and other essential items on the

basis of detailed requirements submit-
ted in advance to the U.S. Government.
As a result of the recent discussions,

it is believed that when it cxames to

meeting requiiements for defence and
other essential purpo.ses from the United
States, Canada will fit into the plan, in

almost exactly the same way as in 1943

to 1945. It i.s anticipated that the Cana-
dian system of programme claissification

will be necessary, under which the Cana-
flian importers will .show the general

distribution of his products by principal

cla.s.se.s of use.

Under the plan the U.S. Government
will have quantitative measurement ot

materials available for defence and other

es.sential purposes and can make alloca-

tions througii government departments
and agencies to prime contractors.

At the present time a single band
priorities system is being used in the
United States to channel materials and
components into defence and other

e.s.sential production. However, as the

production programme builds up, and

(70) 532

as the impact of defence orders spreads
throughout the economy, such a system
is inadequate to deal with the accumu-
lation of demands for materials for

es.sential purposes.
Under the current priorities system,

essential materials are channeled to in-

dustry either by an outright directive^

in the case of veiy urgent military pro-
grammes, or by a DO rating in the case

of defence and essential industrial and
civilian requirements. As CM.P. comes
into effect, there will be three methods
for channeling materials:

(a) Directives;
(b) CM .P. allotments, which will

validate DO's in the procurement
of the three controlled materials;

and
(c) DO ratings for the procurement

of items other than controlled

materials.

The Department of Defence Produc-
tion, Ottawa, emphasizes the fact that

many aspects of the plan are still in the

formative stage and procedures for

Canadian participation will be devel-

oped and sent out to industry as quickly

as po.ssible.

Nickel Sponsored Fellowships.—Com-
memorating the two-hundredth anniver-

sary of the isolation of nickel as an
element, the International Nickel Com-
pany of Canada I,iiTiited, has established

three graduate fellowships, each valued

at $3,000 to encourage research in the

fields serving the metal industries. They
will be awarded 3'early by the National

Conference of Canadian Universities.

Professor D. L. Thomson, dean of the

Faculty of Graduate Studies and Re-
search of McGill, in announcing the

awards, said "the fellowships are for re-

search in the fields of geology, mining,

ore dressing, mstallurgj'. and the physics

and chemistry of metals. Each fellow-

ship provides -52,000 a year and is ten-

able for three years. Applications will be

considered from nny Canadian univer-

sity qualified to confer a Master's or

Doctor's degree in the acceptable fields.

B.C. Mine In Operation.—The Con-
solidated Mining and Smelting Co. of

Canada Limited, announced recently

that it will bring the H. B. Mine, near

Salmo, B.C. into production in the next

two years at a cost of $2,750,000. The
H. B. Mine a zinc-lead-silver operation,

is about six miles from Salmo, and con-

centrates from the property will be

trucked about 40 miles to Trail for treat--

ment. The plans include the driving oi

a 4000 ft. haulage tunnel to the orebod>

and the erection of a 1.000-ton concen-

trator, together with necessarj- plant

buildings adjacent to the portal of the

haulage tunnel.

New Chemical Plant.—Dow Chemical

of Canada, Limited, announce the com-

pletion of a plant at Sarnia for the pro-
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BEPCO ELECTROMAGNETS
The Magnetic method of lifting and separating of metallic materials

is often the best answer to more efficient and speedier operations.

Bepco engineers, with their wide knowledge of Magnet applica-

tions are able to help and recommend the correct type of Electro-

magnet for your particular problem.

A complete range of super intensity Electro-magnets and perma-
nent Magnet equipment is available through Bepco, including

Lifting Magnets, Suspension Magnets, Magnetic Pulleys, Drum
Separators, Overhead Separators, Magnetic Chutes and Magnetic
Clutches. Illustrated above is a circular lifting type magnet applied

to a crane for handling steel ingots.

Remember, when you are faced with a lifting or separating prob-
lem, call your nearest Bepco office or representative.

BEPCO CANADA LIMITED

MONTREAL TORONTO WINNIPEG

Saint John, Halifax & Sydney
E. S. Stephenson & Company Limited

RBPKESENTATIVES:

St. Catharines, Ont.

J. Frank HUI

VANCOUVER

Edmonton & Calgary, Alto.

Electrical Industries Limited
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LIGHTWEIGHT

BOILER BLANKETS
Spun Rock Wool Blankets, used as Ia33in3 oF boilers in in-

dustrial steam plants, are amazinsly lisht in vseisht. They can

be made in any thickness and shape, fit any contour. Breach-

ing; hot ducts; feed water tanks; in fact, any part where the

temperature does not exceed lOOO^F, can be vastly improved
by application of Spun Rock Wool Insulation.

ffi Bulk, Battt, Blankets, Pipe Coven. For samplet and
information write

SPUN ROCK WOOLS LIMITED
THOROLD, ONTARIO

^M \ o" 3»"°'°'
'"Xto'

'"'''"'"''

EXPEOtT»NG during

APPRAISAL of structures and equipment

CHARLES WARNOCK & CO. LTD.
SYDNEY
HAMILTON

MONTREAL
WINNIPEG

TORONTO
VANCOUVER

duction of carboa tetrachloride, tri-

chloroethylene, and perchloroethylene.

This is the first production of carbon
tetrachloride in Canada.

British Air Compressors.—Arpic En-
gineering Limited is a new British com-
pany, located at Glasgow, Scotland,

which has been set up for the production
of portable Diesel-driven air compress-
ors.

Their range will be 75, 105, 160, 210,

315 and 500 c.f.m. actual output.
The compressors are of two-stage air-

cooled design and possess a number of

advanced features, such as group con-
trols, patented oil operated clutch, elec-

tric starter, manifold heater, and fuel

injector for cold weather starting.

The Canadian sales & service agents
are J. T. Hepburn Limited, 916 Dupont
St., Toronto.

Small pH Meter.—Analytical Measure-
ments Incorporated, 585 Main Street,

Chatham, New Jersey, announce a
pocket-size pH meter and companion
probe unit, which, it is claimed, permits
instant, on-the-spot pH determinations
anywhere.
Completely self-contained, with bat-

teries, in bakelite case, this instrument
is furnished, camera fashion, in an ever-

ready case with novel plastic tubes of

buffer and KCl solutions. Total weight
is 3 lbs.

The meter is scaled from 2 to 12 pH

for easy reading, and a simple adjust-
ment gives readings of from to 14.

Accuracy of 0.1 pH is obtainable. Hear-
ing-aid type batteries provide up to

1300 hours of operation. The manufac-
turer has literature fully describing this

equipment. Copies are available.

Non-ferrous Metal Control.—The fol-

lowing is the text of a news release

issued by the Department of Defence,
Non-Ferrous Metals Division. It is

known as Order M-1.

(Primary Nickel and Electrical Resist-

ance Alloys)

Under and by virtue of the powers
contained in The Defence Production
Act,

The Minister of Defence Pkoduction

Hereby Orders as Follows:

]. Interpretation

For the purpose of this Order:

(a) "person" shall include any indi-

vidual, partnership, corporation,
co-operative or other association,

society or organization;

(b) "primary nickel" shall mean
nickel of any concentration in

the following forms: Copper
nickel shot used for remelting,
electrolytic cathodes, ingot and
shot;

(c) "electrical resistance alloys" shall

mean any electrical resistance

alloys containing 50% or more
bj' weight of nickel or nickel plus

chromium, produced by any hot

or cold working processes.

2. Authorization Required

On and after May 1, 1951

:

(a) No person shall purchase or

otherwise acquire any primary
nickel or electrical resistance

allo.v, as above defined, unless he

has submitted his purchase order

to the Director, Non-Ferrous
Metals Division, and the Director

has authorized the placing of

such purchase order;

(b) No person shall supply or deliver

any primarj- nickel or electrical

resistance alloy to anj^one until

he has received a purchase order

with the proper authorization as

described in subsection (a) of this

section.

3. Reports

Anj' person who acquires, sells, deals

in, or carries an inventorj' of primarj'

nickel or electrical resistance alloys

shall give the Director of the Non-
Ferrous Metals Division such in-

formation in such form and at such

times as the Director may require.

4. This Order shall come into force on
the 16th day of April A.D.. 1951.

F. V. C. Hewett,
Director,
Non-Ferrous Metals Division.
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The Saint Lawrence Waterway

An All-Canadian and Very Deep Ronte

by

J. G. G. Kerry, M.E.I.C.

Port Hope, Ontario

A paper presented at the 65th Annual General and Professional Meeting oj The Engineering Institute of (.anada

at Montreal, May 11, 1951.

Few subjects have been more
exhaustively written up than the

proposed St. Lawrence Seaway.
The writer who tries to add any-
thing of value to this mass of lit-

erature might reasonably be re-

garded as presumptuous. There is,

however, one aspect of this pro-

blem to which little or no attention

has been directed. That is the ulti-

mate standard up to which the

channels of the river are capable

of being improved. All previous

studies have been directed to de-

signing improvements to meet some
previously established standard of

excellence. None have as yet been

directed towards the ultimate pos-

sibilities.

Today it would appear that the

optimum standard to be worked to-

wards is a channel that will ac-

commodate any vessel that can

pass through the great inter-ocean

canals of the world, and one that

will keep itself clear of obstructing

ice all winter long. Curiously

enough a channel that will meet
the needs of the second objective

is sure to satisfy the needs of the

first, for an indefinite period that

cannot be foreseen. Great depth

and volume are two most important

features for a channel in which ice

will not tend to form quickly.

This paper will consider only the

so-called International Section of

the Seaway, extending from the

deeps of Lake Ontario to Lake
St. Francis. Improvements to any

536

standard that can be secured on
it can also be secured all down the

river to the head of the estuary.

This section is sharply divided

naturally into two parts, a lake

section extending eastward as far

The author of this paper has devoted

years ofstudy to ice conditions, partic-

ularly in relation to the St. Lau^rence

River. He luis long held the vision of

an '^all season^' seaway, kept free of

ice by utilizing the latent heat con-

tained in the deep waters of Lake
Ontario. Here he gives his ideas of

how such an objective might be

attained.

A second proposal is also advanced,

namely diversion of Canada's share of

St. Lawrence waters, from Galops

Island across the St. Lawrence Low-
land by canal, emptying it into the

Ottawa River near Point Fortune.

Here power tvould be developed along

lines generally similar to Beauharnois,

keeping the seaway as a national

undertaking.

as the head of the Galops Rapids,

and a river section continuing on

to Lake St. Francis, whose south-

ern shore is cut by the Internation-

al Boundary near its west end.

Lake Section

Viewed from the standpoint al-

ready set up in this paper, the lake

section leaves little to be desirecj

It is amply deep, of more ths

ample cross section, and the pr

sent steamboat channel is dig

tinctly international. This channe

clings to the New York shore froi

Cape Vincent passing Claj'tOD

Alexandria and Chippewa Point

cross over to the Ontario side an^

to pass through the Brockvillj

Islands, past Brockville, throug

the jMcNair Islands and past Preg

cott to the head of the Galop

Canal. It is abundantly deep bi

obstructed at manj'' points bi

small shoals and rock islets.

If a channel 60 ft. deep be de

sired, it can be secured at reasoi

able expense. It would also be pos-

sible to build two independent and

strictly national channels of satis-

factory width and depth, but there

seems to be little reason why this

additional work should be under-

taken unless it is found to be ad-

vantageous to build the winter

channel in Canadian waters, a

channel that could pass by King-

ston and Ganauoque to join the

present channel near Grenadier

Island or Whitney Point. This is

quite feasible.

The maintenance of an ice-free

channel calls for the creation of a

fairly rapid current in the river.

This cannot be achieved without

cutting down the winter cross sec-

tion of the river with the aid of an

extensive group of dj'kes, levees,

jetties and removable bulkheads.
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Fig. 1. Surface and mean temperatures of the waters of Lake Michigan.

The cross section throughout the

lake section must be reduced to a

width and depth suitable to the

ilesired velocity, and to the volume
of the discharge of the river. Dr.
Barnes in his "Ice Engineering" *

was the first to point out that such
an improvement of the channel
would keep the river free from ice.

It may be that he did not realize

* H. T. Barnes, "Ice Engineering".
I',t28, Renouf Publishing Co., Montreal.

how large a construction job would
be necessary. Stagnant areas back
of the levees must be allowed to

freeze over and the movement of

any of the ice into the open chan-
nel prevented.

Water Temperatures

Fig. 1 shows for one year the

surface temperatures of the waters

of Lake Michigan, and the simul-

taneous temperatures of the whole
body of the waters in the lake.

that is, in so far as it was possible

to determine these by a necessarily

limited number of observations.

Note that during the winter months
(December to April, inclusive) the

average temperature of the body
of the lake waters is practically the

same as that of the surface

waters.

Fig. 2 shows the depth tempera-
tures of the lake, as observed on
one cruise of a vessel across it.

The waters are obviously isother-

mal from top to bottom, and the

more rapid cooling off of the waters
close to shore is made very evi-

dent. This diagram may be re-

garded as confirming the conclu-

sion drawn from Fig. 1.

Fig. 3 shows the results of a

series of depth temperature obser-

vations taken in the summer
months, mainly in Lake Ontario.

The form of the curves is typical

for the Great Lakes in summer,
always a warm shallow surface

layer, and a deep mass of waters
with a temperature approaching
39 deg. F.

Fig. 4 shows for a period of

nearly three years:

(a) the temperatures of the sur-

face waters of Lake Michigan dur-

ing the winter months, when the

MILWAUKEE CRUISE NO. 16 MUSKEGON

II

DATE FEB 19, 1942

Fig. 2. Depth temperatures of Lake Michigan
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Fig. 3. Depth temperatures of Lake Ontario.

whole body of the lake waters was
nearly isothermal.

(b) the air temperatures as ob-

served at Milwaukee, (five day
means) . Daily observations would,

of course, have been much more
irregular.

(c) the heat content of the waters
near the centre of the lake, given

in calories per cm.', the heat con-

tent at deg. C. being taken as

zero. (To convert calories per cm.'-

to B.t.u. per sq. ft. multiply by
3.68+)
The points to be observed from

Fig. 4 are the very regular changes
from day to day in the surface

water temperatures and in the

heat content of the lake. There
is only a very general correspond-

ence between the air temperatures
and the heat content of the lake.

Data drawn from the plotted

curve of heat content are prob-

ably much more reliable guides for

the purposes of design than cal-

culations based on isolated obser-

vations of air and water tempera-
tures.

It will be noted from the plot-

ted curves that the rate of heat

loss per day flattens off rapidly

in February and becomes almost
zero in March.

Fig. 5 shows water surface tem-
peratures taken on Lake Ontario

concurrently with the observation--

on Lake Michigan (Fig. 4). Sur-
face temperature curves on the

two lakes correspond closely, but
the Lake Ontario temperatures do
not show the low points observed
on Lake Michigan in the winter
of 1942-43, possibly due to the

greater depth of Lake Ontario.
The distance from the deep

waters of Lake Ontario to the

open salt waters of the Estuar}' i.^

about 420 miles., about six days
travel at 3 m.p.h. The critical time
for ice formation comes usually in

February when the air tempera-
tures are still low, and when lake

waters have cooled to a minimum.
If heat loss in February' is taken
from Fig. 4 and the lake tempera-
ture is assumed not below 34 deg.

F. in February, after six days
travel the w-aters will still be above
the temperatures at which either

sheet ice or frazil will form.
It is of course a truism that ice

will not form in water which has
not been cooled down to 32 deg. F.

nor as the studies of Dr. Barnes
have shown, is it likely that frazil

will form in quantity under Can-
adian winter conditions if the tem-
perature of the water is as high

as 321/^ deg. F. For a more pre-

cise defining of the relations be-

tween air temperature, water tem-
perature and the formation of

frazil, the reader should consult

Dr. Barnes' "Ice Engineering".

Heat Energy in Lake Ontario

A speed of 3 m.p.h. or over is

not unknown on the charts of the
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St. Lawrence Ship Channel. It

would appear that this velocity

will be suitable both to navigation

and to the carrying of the waters

of the St. Lawrence River ice free

over their appointed course. Such

a supply of heat energy as is

t;tored in the waters of Lake On-
tario during the winter months is

almost unique. It is a great na-

tional asset that the engineers of

Canada should not fail to use to

the greater advantage of Canada.
As the length of the lake section

of the International Section is

only about one-fifth of the whole
active length of the St. Lawrence
River, if this section of the river

can be regimented to an even flow

at 3 m.p.h. there will be little rea-

son for difficulties with ice. The
expense of the regimenting will be
serious, but the benefit of this con-

servation will be felt all down the

river even to the confines of New-
foundland.

The flow of the regimented river

will reach the head of the Galops
Rapids from the deep lake in a

little more than one day. It may
be well to compare this figure with
present conditions. Fig. 6 shows
the broad shallows lying between
the reef that crosses Lake Ontario
along the line of the Duck Islands

and the actual mouth of the river.

The time of water transit from the

mouth of the river to the head of

the Galops Canal is known from
the observations of the Joint
Board of Engineers to be about 11

days, making the total time of

transit and of cooling off some 25
or 26 days. This means that the
loss of heat from the river surface
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Fig. 5. Surface temperatures on Lake Ontario. These curves include the
period covered by Figure 4.

between Main Duck Island and
the Galops Rapids can be reduced
to about one-twentieth part by
suitable regimentation.

Fig. 6. Plan of the St. Lawrence river headwaters.
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Cost of Open Channel — Moderate

It will be objected that the
creation of a strongly flowing river

in place of an arm of the lake will

result in unnecessary loss of head.
This objection is hardly tenable,

for the Joint Board of Engineers
places the loss of head at the

Barnhart Island dam due to win-
ter conditions at about 10 ft. It

should not be difficult to provide
under the conditions existing a re-

gimented channel with a hydraulic
radius of about 55. The value of

C in the Bazin formula with such
a radius can, from the observations
made by the Joint Board of Engi-
neers near Sorel, be placed at bet-

ter than 125, say 135. The result-

ing slope with a current velocity
of 4 ft. per sec. will be measur-
ed by a fall of about 1 ft. for every
12 miles, or 10 ft. in all from the
Ducks to Barnhart Island.

There will therefore be no net
loss of head in winter with an
open strongly flowing channel. If
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Proposed Chonnel leoding

to South Notion Rivtr

Fig. 7. Plan of the St. Lawrence river at the head of Galops Rapids.
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Fig. 8. Plan of the Ottawa-St. Lawrence Lowland.
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necessity makes a demand for even

higher velocities and for more
water at the power houses, the re-

sult with the open channel will be

simply more loss of head with a

largely increased temporary output

from the power houses. If such a

special demand had to be met un-

der ice cover conditions it is ques-

tionable whether the ice cover

could successfully resist the attack

resulting from the increased energy

of the underfiowing stream. It

might well be that an ice jam at

Ogdensburg such as that described

by Dr. Barnes would develop. The
privilege of maintaining an open

channel all year long can appar-

ently be secured at no cost over

and above a moderate outlay on

levees and dykes.

One change in the official plans

will be desirable, the lowering of

the sill level of the proposed cut

through Galops Island to about

elev. 190. This elevation shows in

the soundings both above and be-

low Galops Island and no weir, no

matter how broad crested, should

be permitted to cross the main line

of river flow.

It will be noted from Fig. 6 that

it will be necessary to confine the

flow of the river between Main
Duck Island and Cape St. Vincent

by levees. In winter both the Can-
adian and American channels lead-

ing from the lake would be closed

by dykes with movable bulkheads,

thus forcing all the outflow from
the lake to pass between the pro-

posed levees.

The conclusion to be drawn from
all the foregoing discussion is that

down to the head of the Galops
Rapids a river channel of ample
depth, and one well designed to

prevent the formation of ice on its

surface, can be constructed at no
unreasonable cost.

As success in maintaining an
open river channel depends in

large measure upon the amount of

heat energy stored in Lake On-
tario, it would seem to be appro-
priate that the Engineering Insti-

tute, as the recognized mouthpiece
of the engineers of Canada, should

represent to the Federal Govern-
ment that it is most desirable that

the annual temperature cycle of

the waters of Lake Ontario be

studied and recorded, particularly

along a section extending from
Oswego to Point Edward.

Two Channels Advocated in River Section

In view of the present conflict of

interests in the United States it

might be wise to study the im-

provement of the river from the

(Jalops Rapids down to Lake St.

Francis both from an international

and a national standpoint. With a

limited use of levees and dykes the

open channel can be readily carried

down to Barnhart Island and down
into Lake St. Francis, thus avoid-

ing all choking of the river flow,

and the backwater below Barn-
hart's Island, specially allowed for

in the report of the Joint Board of

Engineers.

Fig. 7 shows certain contours

and shore lines around the head of

the Galops Rapids. It would not be
too difficult a matter to divide the

flow of the river into two at this

point; one half of the flow, the

American half, would discharge

through the cut across Galops
Island and then follow the existing

main river channels. The develop-

ment of this section both for navi-

gation and for power would be lett

entirely in American hands, with
flooding rights, etc., where neces-

sary granted by the Canadian
Governments.

The development of this section

with only our half of the present

flow to handle would undoubtedly

be a much easier and cheaper job

to undertake than the full de-

velopment as recommended by the

Joint Board. The dividing of the

flow of the river would require the

approval of the International Joint

Commission, but it does not appear

that the interests of either nation

would be materially injured by the

proposed division, and it has much
to recommend it.

Lowland Triangle between the Rivers

It will be noted from Fig. 7 that

a low divide exists on the north

shore near Galops Island separat-

ing the St. Lawrence River from

the valley of the parallel South

Nation River. A cut through this

divide, as indicated on Fig. 7,

would carry the St. Lawrence
waters into the valley of the South

Nation River, and on to what is

geologically known as the Ottawa-

St. Lawrence Lowland.

The most notable feature of the

Lowland is the absence of any
continuing slope, it can be describ-

ed as a level plain mildly affected

by denudation and stream erosion.

Its general position is shown on

Fig. 8.

Geologically the Lowland is said

to have been part of the bed of the

vanished Champlain Sea, and into

that sea poured the discharge of

the Ottawa River. When the Cham-
plain Sea withdrew, the Ottawa
River proceeded to cut its own
deep and beautiful valley from the

city of Ottawa down to Carillon.

The Lowland itself is now partly

drained by the many branches of

the South Nation River. Geologic-
ally this is a young drainage, and
as yet it is by no means fully

developed. A characteristic feature

of the hydrography of the valley

is the relatively very heavy annual
spring floods of short duration.

This is primarily due to lack of

slope, and the area may be com-
pared in some ways to the mossed-
over areas in the James Bay dis-

trict, where the moss continues to
grow and to obstruct all drainage
that tries to flow off these lands
that have only a very modest
slope. The South Nation River
valley notably lacks an efficient

drainage system.

Ottawa River Once Flowed Across It

It is noteworthy of the Lowland
that its elevations along the Otta-
wa River edge are often higher

than the elevation of Lake On-
tario, and that the ground levels

near Ottawa are no higher than
those back of Hawkesbury and
Point Fortune, some 70 miles

downstream. The Ottawa and the

St. Lawrence follow here roughly
parallel courses about 45 miles

apart. Near Ottawa the bed of

the Ottawa is perhaps 100 ft.

lower in elevation than that of the

St. Lawrence.
Owing to the general flatness of

the Lowlands a locating engineer
would find that he could lay down
a canal route to reach the Ottawa
River at any point between Otta-
wa and Point Fortune. The prob-
lem of locating a canal to take the
St. Lawrence waters across the
Lowlands and to drop them into

the Ottawa River is practically

more one for the geologist and the
geophysical engineer, rather than
for an ordinary field survey party.

The Lowlands are known to be
underlaid with rock beds, heavily

faulted and to some extent dis-

turbed in elevation. The rock beds
are heavily covered with overbur-
den, and the depth to rock must
be determined by geophysical
methods before the most economi-
cal route for a canal can be chos-

en. Geological opinion has been
expressed to the effect that the

waters of the Ottawa River once
found their way across the original

rock beds into the St. Lawrence
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Fig. 9. Plan of the Gulf of St. Lawrence.

valley. A parallel instance is the

buried channel of the St. Law-
rence River underlying Massena
Point with a rock surface nearly

70 ft. below Lake St. Francis.

Divert St. Lawrence into The Ottawa?

The idea of carrying the waters

of the St. Lawrence across the

Lowlands into the Ottawa River

is not a new one, although a diver-

sion on so large a scale as now
suggested may not previously

have been considered. The first

proposal along these lines was
made by the late Noulan Cauchon,
M.E.i.c, about 1920. The idea was
lost sight of when the United
States, reversing a policy of over
one hundred years standing, ex-

pressed a willingness to co-operate

with Canada in the development
of the St. Lawrence Waterway,
the first step towards this end
being the preparation of the well

known Bowden-Wooton Report.
Mr. Cauchon's plans were sub-

sequently reviewed by the late C.

R. F. Coutlee, m.e.i.c, one of the

brilliant engineers who have aided
in building the canals of Canada,
who called attention to the in-

creased overall length of the
Waterway that would result from
accepting Mr. Cauchon's route. The

cost of the necessary canal ex-

cavation will depend more on the

quality of the material to be hand-
led than on the quantity of it and
the overall length of the route can
be steadily reduced by moving the

junction point between the canal

and the Ottawa River eastward
towards Point Fortune.

Generally speaking, the route of

the proposed canal would run

everywhere through cultivated

lands. At such points as Winches-
ter and Chesterville the elevations

of the underlying rock beds are

more or less established from
depths of wells. This record is

naturally what might be termed
spotty, but it would not be sur-

prising to discover that between
Chesterville, where the rock level

is satisfactory, and the head of the

Galops there exists an area in

which the rock elevations are rela-

tively low.

Cost Comparable

Mr. Cauchon believed that the

cost of building the cut off canal

would be no larger than the cost of

improving the waterway along the

St. Lawrence Route. The data are

not today available with which
either to confirm or to refute this

claim. It would be a great gain to-

e-

I

day if the representatives of Can
ada at Washington had available

reliable estimates of the cost

building this cut-off canal; sui

estimates can be readily prepan
once the contours of the buri^

rock surfaces are known. There are

large quantities of alluvial soils to

be excavated that would vanish be

fore the impact of a powerful flo'

of water.

The Province of Ontario has a]

ready offered to invest about $25i

millions in power plant construc-

tion on the St. Lawrence River. If

this sum were made available for

the construction of the proposed

cut-off canal it would go a long

way towards providing for the

necessary costs of construction.

The available head would be slieht-

ly greater than at Cornwall. A
favourable site can be found on

the banks of the Ottawa River for

a power house, and many miles of

the canal will run through cheaply-

handled material. Some of the

practices followed at Des Joachims
might advantageouslj^ be used

again on this canal.

In this study the writer has not

dealt with the improvement of the

Ottawa River between the pro-

posed power house site and Lake
St. Louis. The report on the Ottawa
and Georgian Bay Ship Canal

furnishes much information on this

section of the river. If the propos-

ed dam at Point Fortune is to be

as bold in design as Des Joachims

there will be little or no work re-

quired between the end of the

canal, wherever it is located, and

Point Fortune. Dredging will be

required to deepen the channel

across the Lake of Two Mountains,

and a deep and long cut will be

necessary at Vaudreuil to reach the

channel of Lake St. Louis that lies

west of He Perrot. There is little

reason to think that the costs of

these channel deepenings will ex-

ceed that necessary to deepen the

Beauharnois Tailrace and to cut

an adequate channel across Lake
St. Francis. They can therefore be

disregarded in a comparison.

Advantages oF Wholly National Seaway

All things considered, the writer

favours this plan for a wholly na-

tional power plant and waterway
construction, subject always to a

revision of opinion when more
complete survej^s have been made.

This plan adheres to the principle

of independent action which Can-
adians have observed for perhaps

150 years. It will probably not in-
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crease first costs materially and

the design of the canal and all the

operation details in connection

with it in the future will be wholly

in Canadian hands. Action will not

need to be delayed by controver-^

sies within the United States, with

which Canada has no direct con-

nection.

The canal would also furnish a

splendid site similar in nearly all

respects to the Welland Canal for

further industrial development.

This alone would justify favour-

able action by the Government of

Ontario. The adjoining lands are

fertile and well settled and both

road and rail transportation are

well developed. The route lies close

to great stores of low grade min-
erals.

Against this project must be

recorded 'the increase in the over-

all length of the waterway, of 20

to 50 miles according to the loca-

tion chosen; and the diversion of

much of the water otherwise avail-

able for power at Beauharnois.

However, as the power at Point

Fortune would be under the same
ownership as that at Beauharnois
this objection is not too import-

ant.

A further advantage of the cut-

off route lies in the opportunity it

provides for equalizing the flow of

the St. Lawrence from Lake St.

Louis to the sea. When the Ottawa
River is in flood, part of Canada's
share of the St. Lawrence flow can

be held back and stored in Lake
Ontario. These reserves can then

be drawn upon when the Ottawa
passes into its regular low water

stage.

Perhaps most important of all

in the long run is the fact that

there will be in Canadian hands a

channel to the sea that can always
be kept open and free from ice,

whenever circumstances make an

open winter waterway a national

or provincial need. This writer has

never been content to accept as a

first principle in the design of a

power house on the St. Lawrence,
the building up of an ice cover

over all the area above the pro-

posed plant. Properly regimented,

the river is fully capable of pro-

tecting itself from ice. The open
channel to the markets of the

world will in time become of im-
measurable value to the Canadian
cities along the Waterway, besides

jMoviding a sorely needed link be-

tween the markets of Central

Canada and the naturally enter-

prising and mechanically gifted

peoples in the Maritime Provinces.

As the advantages to be secured

from this plan for a cut-off canal

connecting the two main rivers

would in large measure fall to the

Province of Ontario, the Engi-

neering Institute might wisely re-

commend to the Government of

that Province that the possibilities

of the project be explored by
accurate surveys. The project is

not without precedent. It is simply

Beauharnois over again in a dif-

ferent setting, in a section of On-
tario where industrial develop-

ment is sadly lacking.

This study of certain problems
connected with the development
of the St. Lawrence Waterway is

not to be considered as recom-
mending any particular action or

actions, other than further concen-

trated study of some of the great

engineering problems that still re-

main to be solved in our own
country.

If any student of the St. Law-
rence problems cares to carry his

studies down to the open ocean, he

will find some information in this

writer's paper on the Winter Navi-

gation of the St. Lawrence Water-
way which was published in No-
vember and December, 1950, by
the Dock and Harbour Authority

of London, England. Copies of this

pajier are on file in the Library of

tl'.e Institute. V

11
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Fig, 10. Profile of suggested cut-off canal between St. Lawrence and Ottawa rivers.
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In all heating, cooling and air

conditioning of enclosures for hu-
man comfort, in order to control

these properly it is essential to

first have a measure of human
comfort. Unfortunately, as yet, no
universal measurement of human
comfort has been found and adopt-

ed, although a number of different

methods of measurement and in-

dices have been developed in dif-

ferent parts of the world. A num-
ber have been advocated by men
with little or no practical knowl-
edge of radiant heating and cool-

ing of buildings. Consequently,

most of the scales of human com-
fort, and also the comfort charts

in common use on this continent,

pay little regard to the radiant

heat transfer between the human
occupants of an enclosure and
their surroundings.

It has been frequently said that

anything which can be measured
can be controlled. It is well known
that dr\' bulb temperatures can be
precisely measured, and also accur-

ately controlled. Similarly wet
bulb temperatures can be accur-

ately measured, but close control

for extended periods of time is

more difficult. For a long time
relative humidity was measured
and controlled by human hair, or

by animal membrane hydrometers
and humidistats respectively,

This paper discusses certain problems involved in determining human comfort in indoor

environments, which affect the engineer. It deals ivith the physiological and physical factors

involved in radiant and convection heating and cooling, as ivell as those in air conditioning.

It records some of the indices of human comfort in common use, and describes and illustrates

the various comfort charts used in Canada, the United States and England. Finally, other

physical factors affecting human comfort are given.

neither of which are usually class-

ed as accurate instruments.

Recently the development of

dew-point temperature instru-

ments to measure in-ecisely and
control such temperatures has

taken place. Accurate instruments

are available for the measurement
of air velocities, but such velocities

are still difficult to control com-
mercially with any high degree of

accuracy. Thermopiles or radia-

tion surface thermometers have
been used considerably to measure
the radiation from hot surfaces.

But no known attempt has been

made to use similar instruments

to control the radiation from warm
or hot surfaces. Thus we may say

we have available all the instru-

ments necessary for measuring
the various components of the

environment in an enclosure.

Radiant Heat Transfer Important

The author's long and extensive

experience with radiant heating

and some experience with radiant

cooling has shown that radiant

heat transfer between a human
being and his environment is so

significant that it cannot be neg-

lected. It should be taken into

consideration in all scientific in-

vestigations into human comfort,

particularly into the development

and use of comfort charts used by

the heating and ventilating engi-

neers, as well as those responsible

for human comfort in building?

railroad trains, etc.

Besides this, until recently the

universal heating system used here

has been convection heating. "With

convection heating, no method ot

controlling the mean radiant tem-

perature of the floor, walls and

ceiling is possible. As a result no

one paid much attention to the

mean radiant temperature of the

enclosures. Now, by means of

radiant heating and cooling sys-

tems combined with air condition-

ing, we are able to maintain the
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ir temperature, the relative hu-

lidity and the air motion inde-

endently of each other, over the

ractical operating range of such

,'stems.

Fig. 1 shows an installation in

oronto by means of which this

accomplished. Aluminum radiant

?ating and cooling panels are in-

alled around the exterior walls

f the room, to offset the heat gain

heat loss through the exterior

alls. Similar panels are installed

nder the windows to do the same
)r them. The lighting units are

instructed with radiant panels,

hich absorb the heat from the

ghts and from the occupants of

le room below them.

Square diffusers are installed,

irough which conditioned air at

le desired temperature and rela-

ve humidity is supplied, in such

lantities as to maintain the de-

red air purity and the required

r motion. The remainder of the

iling is composed of a highlj'

ficient sound absorbing material,

lus assuring the room of the

oper acoustical condition. Thus
e have the ability to provide and
ntrol all the physical conditions

sired in the room. Now the prob-

m that remains is that of deter-

ining just what conditions should

; maintained in the building, so

> to give the optimum comfort
inditions.

Human Comfort

The purpose of this ])aper is to

view briefly some of the factors

hich enter into human comfort
id then to show and explain some
the indices of human comfort

id of the comfort charts in use
different parts of the world in

le Ught of our present knowledge
both convection and radiant

'ating and of air conditioning.

It would be fortunate if human
mifort could be clearly and ab-
ilutely defined, as well as meas-
•ed directly. Unfortunately, no
lown definitions or direct meas-
'ements exist, although mean
:in temperature offers some prom-
e as such a basis. Therefore we
e compelled to adopt some in-

?x of human comfort, which takes
to account the various physical

:Ctors that affect it, and that can
; measured or controlled directly,

et us consider for a moment some
the physiological properties of

ie human body. It is these which
termine or affect human com-
rt.

The most important physiologi-

Fig. 1 Mock-up of ceiling system incorporating radiant heating and cooling
combined with air and acoustic conditioning for the new Manufacturers Life

Building, Toronto—Marani & Morris, Architects.

cal property to practising engi-

neers is metabolism. This is the

term applied to the heat produc-

tion of a human being, generally

spoken of as the chemical regula-

tion of the body temperature. The
Basal Metabolic Rate refers to the

metabolic rate of a subject who is

awake, who is as nearly as pos-

sible at complete muscular and
mental rest, and whose digestive

processes are quiescent. It ig

usually taken at a room tempera-

ture of 20 deg. C. (or 68 deg. F.).

It is usually determined in the

clinic or laboratory by means of

the Benedict and Roth apparatus,

by which heat production is cal-

culated from the oxygen consump-
tion alone.

Basic Metabolic Rates

The average basal metabolic

rate is constant for all normal men
in proportion to their body surface

area and not to their weight, being

1291
(lu H
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Fig. 2. Variation in metabolism for various occupations.
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about 38 to 40 Calories per square
meter (14.02 B.t.u. per square
foot) of body service per hour.

Actually the average basal rate

diminishes progressively from in-

fancy to old age, being about 50

Calories per meter (18.4 B.t.u.

per square foot) per hour at the

age of ten to twelve years down
to about 32 Calories (11.8 B.t.u.)

at ninety years. The average sur-

\ \ \ i ( I 1 1 7 T

^\ X \ \

[VAPORATIOM =:CoNVECT10N-RADIAT10N

Fig. 3. Interchange of heat between
a typist and her environment.

face area of adults on this contin-

ent is about 1.6 square meters

(17.22 square feet) for women and
1.8 square meters (19.37 square

feet) for men. The total basal

heat production of the majority

of normal adults, therefore, ranges

between 1400 to 1800 Calories

(5558 to 7146 B.t.u.) per day.

(231.5 to 297.7 B.t.u. per hour.)

The heat production of an aver-

age man doing light work is about
3000 Calories (11.910 B.t.u.). Very
strenuous work or exercise may in-

crease this from 10 to 15 times

above the basal level. The effect

of some of the more common occu-

pations is illustrated graphically

in Fig. 2. On the other hand, men-
tal effort causes an almost neg-

ligible increase in the metabolic

rate. During sleep, when muscles

are relaxed, the metabolism falls

below the basal level, probably
from 10 to 13 per cent.

The temperature of the human
body is maintained constant by its

efficient heat regulating mechan-
ism, by maintaining a balance be-

tween the heat produced in the

tissues (and the heat acquired in

hot food) and the heat loss to the

environment. This heat loss is de-

pendent on physiological and
physical factors, and is referred to

as the physical regulation of body
temperature. Fig. 3 shows how the

heat loss is affected by the en-

vironmental conditions in an en-

closure. Unfortunately the artist

has reversed the direction of all

the arrows shown emanating from
the window, the ceiling, the wall

and the floor. Actually these sur-

faces in winter are usually cooler

than the average surface tempera-

ture of a normally clothed hu-

man being.

This shows that heat is lost

from the body by evaporation

li.
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from the skin and lungs, and by
convection and radiation from the

body. Heat loss also takes place

by conduction, by contact with the

floor and the furniture. Besides

these, some heat is lost in raising

the inspired air to body tempera-
ture, but this does not amount to

more than 2 or 3 per cent of thf;

total.

Calorimeter Tests

Figure 4 shows the results of

careful calorimeter studies on a

fasting, nude man by Dr. Eugene
F. DuBois. The first column of

each series represents the heat pro-

duction as determined by indirect

calorimetrj\ the second column,

the heat elimination. Of the lat-

ter, the vertical Hned section rep-

resents the heat loss by evapora-

tion; the dotted area, the loss by

convection; the unmarked area,

the loss by radiation. It will be

seen that at a low calorimeter

temperature the greatest heat loss

takes place by radiation. At the

highest calorimeter temperature

shown, the greatest heat loss takes

place bj' evaporation, while the

heat loss by radiation is almost

negligible.

In most of the calorimeter tests

the temperature of the air and of

the surfaces of the enclosure is

held constant, although in the par-

titional calorimeter of Winslow,

Herrington, and Gagge, these tem-

peratures may be varied or held

constant independent of each other.

In addition, both air motion and

relative humidity may also be

accurately controlled. For the pur-

poses of this paper the methods

used or the values obtained are

relativelj' unimportant. The im-l

portant thing is that, within cer-

tain limits of room conditons. he;"

loss and production can be balanct

over a wide variation of each o:

the heat losses bj- radiation, con-

vection and evaporation.

These calorimeter test^ werr

made with nude subjects, bu'

other studies have sho'mi that the

relation of skin temperature tr

comfort is close, and is identica

for both nude and clothed sub-

jects. Yaglow and Messer late:

verified the validity of skin ten:

perature measurements, over

wide range of practical condition-

and over an environmental tem

perature range of 30 deg. F. to S:

deg. F. They also found that tl>

influence of humidities of less tha;

50 per cent on skin teraperatu-

appears to be negligible.
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Ideal Conditions For Comfort

The function of a heating sys-

em, or of an air conditioning sys-

,em, is to maintain in a building

he proper thermal environmental

•onditions for human comfort. The

lifRculty is to measure and control

he proper thermal environmental

conditions. This becomes greatly

amplified if the objective to be

ittained can be stated in precise

physiological terms. According to

iVinslow, Herrington and Gaggc

,he ideal comfort conditions are

;xperienced when the following

hree conditions are maintained; a

;kin temperature of 30 deg. C, a

ninimal heat change in the body

issues, and a minimal evaporative

ate.

Such a precise statement of hu-

nan comfort may be satisfactory

;o the physiologists. Unfortunately

t is not of practical value to prac-

tising engineers. They are there-

fore compelled to adopt some othei

ndex of human comfort. They

nust deal with the various physi-

cal factors in the environment

A- h i c h affect human comfort.

These are the four factors of air

:emperature, air motion, relative

lumidity of the air and the mean
radiant temperature of the en-

'losure.

Various attempts have been

made to combine two or more of

these factors in a single index.

The first and best known to engi-

neers here is the "effective tem-

perature" index of the A.S.H.V.E.

It is an empirical index, which in-

dicates the sensation of warmth.

This index represents the combined

effect of air temperature and rela-

tive humidity in still air condi-

tions. It completely disregards the

mean radiant temperature. Figure

5 shows the A.S.H.V.E. Comfort

Chart, showing the effective tem-

perature lines of equal sensation*

of warmth. It also shows what are

considered the summer and winter

comfort zones. This chart is open

to criticism as to its validity in

the zone of optimum comfort. Be-

cause it neglects the mean radiant

temperature of the enclosure, it is

practically valueless in buildings

heated or cooled by radiant heat-

ing or cooling systems, alone or in

iporabination with air radiant heat-

ling.

For problems involving radiant

iiieating only, Raber and Hutchin-
son have advocated the use of a

simple formula, for determining
the required radiant temperature

w
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Fig. 5. A.S.H.V.K. Comfort chart for still air.

to maintain comfort at any air

temperature; that is, the required

mean radiant temperature must

equal 140 minus the air tempera-

ture. This is satisfactory for the

design of simple radiant heating

systems, but is of no value in de-

terming the relative comfort under

different conditions of air temper-

ature and of mean radiant tem-

perature.

The Radiant Heatins Comfort Chart

Figure 6 is a comfort chart call-

ed the Eadiant Heating Comfort

Chart. Its origin is not known,

but it is a step forward from the

Raber and Hutchinson formula. It

introduces a new concept or index

called "Operative Temperature",

conceived by A. P. Gagge. This

index takes into account the air

temperature, the air motion and

the mean radiant temperature oi

the enclosure surfaces. It disre-

gards the relative humidity of the

air and, based on the work of Dr.

Thomas Bedford of the Medical

Research Council of England,
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operative temperature is not neces-

sarily an accurate index of the in-

fluence of the environment on

thermal comfort. Besides this, it

is the author's opinion that Am-
erican physiologists are not thor-

oughly familiar with the present

day practice of radiant heating.

They are therefore not carrying on

any of their research under con-

ditions found in present radiant

heating practice.

Equivalent Temperature Scales

In trying to find a comfort chart

which is based on a sound knowl-

edge of present day radiant heat-

ing practice, the writings of Dr.

Thomas Bedford, an outstanding

British physiologist thoroughly

familiar with radiant heating, were

consulted. Dr. Bedford advocates

the use of the "Equivalent Tem-
perature" scale, conceived by A.

F. Dufton of the Building
"^ Re-

search Station. This takes into

account air temperature and mo-
tion, as well as the effect of mean
radiant temperature of the sur-
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Radiant Heating

Comfort Chart
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Fig. 6. Radiant heat comfort chart.

foundings. It makes no allowance
for variations in relative humidity.

It can be measured directly by
means of an instrument called the

"Eupathesoscope" but it can also

be obtained from the readings of

other instruments.

Equivalent temperature = 0.522 ta +
0.478 t^ -0.01474 VF (100 - L ),

where ta i.s the air temperature in °F.;

tw i-s the mean radiant temperature in

""f'.jand F is the air velocity in feet per
minute.

The index of equivalent tempera-
ture has been used in England for

over fifteen years with some slight

modifications.

Figure 7 is one of Dr. Bedford's

charts, from which the equivalent

.548

temperature may be obtained from

readings of air temperature, air

motion and mean radiant tem-
perature. The difficulty with this

chart is the determination of the

mean radiant temperature of the

enclosure. However, in actual prac-

tice, equivalent temperature may
be found readily by taking simul-

taneous readings of air tempera-
ture, air velocity and globe ther-

mometer temperature. Then by
the use of the alignment chart

shown in Fig. 8, the equivalent

temperature is obtained. Fig. 9

shows another alignment chart,

by which equivalent warmth con-

ditions may be obtained from dry
bulb and wet bulb temperature,

air velocity and mean radiant

temperature.

In 1936 Dr. Bedford investigat-

ed the reliability of various scale-

of comfort in relation to environ-

mental conditions, including th'

effective temperature scale, the dr
kata thermometer cooling power
and the globe thermometer tem-
peratures. He made slightly over

3,000 sets of observations, witl.

nearly 2,000 different .subject-

doing light work. From these, he

concluded that "up to a tempera-
ture of about 75 deg. F. the equi-

valent temperature scale is the

best of the measures of warmth
included in the comparison."

"It can be used," he said, "in

calm atmospheres, or where there

is much air movement, and it gives

full weight to the effects of radi-

ant heat. It is true that the scale

makes no allowance for the effects

of atmospheric moisture, but until

the temperature approaches 75

deg. F. humidity exerts no grea":

influence on warmth sensations."

Furthermore, he added that "the

reading of the globe thermometer
is a good index of warmth where
there is no great amount of air

movement, as in the average work-
room or office, since it makes ade-

quate allowance for both air tem-

perature and radiant heat."

Regardless of whether or not the

comfort chart is correct, there is

no doubt that in convected heated

buildings, the air temperatures are

invariably higher than the mean
radiant temperatures of the rooms.

H. yi. Vernon and his colleagues

of England in 1928 made a care-

ful investigation of this. They
found that, in general, in rooms
heated by convection the mean
radiant temperature was 3 deg. F.

lower than the air temperature.

Compared with this, they found

that in panel heated rooms the

mean radiant temperature was 3

deg. F. higher.

Lower Temperatures with Radiant Heat

As far as our experience goes,

Canadians almost invariably main-

tain winter temjieratures of 70 deg.

F. to 72 deg. F. in convection

heated buildings. We have found

that most of the radiant heated

homes are kept at between 66

deg. F. and 68 deg. F. with an

air temperature of about 6T^j> deg.

as the mean. In sub-zero tempera-

tures we get a ceiling temperature

averaging 90 deg. F. to 95 deg. F.,

and floor temperatures of about.

72i/> deg. F., with the air tempera-
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Fig. 7. Chart for the estimation of

equivalent temperature for persons
normally clad and doing sedentary or
very light work. (I.H.R.B. Kept. No. 76,

H.M.S.O.)

ture at 671/2 deg. F. This provides

a higher degree of comfort than is

attained with convection systems,

where the ceiling temperatures

would be of the order of 721/0 deg.

F. when air temperature is 70 deg
F. and the floor temperature is

about 65 deg. F.

Fresh Air

In addition to the factors cover-

ed by the various comfort charts,

there are also a few other physical

conditions in an enclosure which
have a very definite effect on hu-
man comfort. Bedford and War-
ner in their paper "Subjective Im-
pressions of Freshness in Relation

to Environmental Conditions"

reached the following conclusions:

The maintenance of a suitable

degree of warmth is not the only

requisite of a really satisfactory

Fig. 8. Chart for the estimation of
equivalent temperature from globe
thermometer readings.
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or very light work. (I.H.R.B. Rept. No. 76, H.M.S.O.

system of heating and ventila-

tion. It is not enough to ensure

that the equivalent temperature,

effective temperature, or other

index of warmth is satisfactory,

even though such an index makes
adequate allowance for the ther-

mal effects of the air movement
and other variables. The factors

which affect sensations of

warmth also influence the in-

vigorating properties of the en-

vironment, and help to determine

whether a room will arouse feel-

ings of freshness or of stufRnesf

in the occupants.

Dr. Bedford, in his paper "Radi-

ant and Convection Heating''

makes the following observations.

"A room should be as cool as i?

compatible with comfort, since

freshness tends to increase as the

temperature is reduced. There

.should be adequate air movement,

and that should be variable rather

than uniform and monotonous. The
relative humidity should be kept

reasonably low. The air at head

level should not be distinctly

warmer than that near the floor,

and the heads of the occupants

shoulfl not be exposed to excessive

radiant heat. We have noted the

general recognition that an en-

vironment in which the mean radi-

ant temperature is above air tem-

perature tends to be pleasanter

550

than one in which the air and
walls are at the same temperature,

or where the walls are cooler than

the air." The author concurs with
Dr. Bedford, for where people used

to convection heating with the wall

surfaces cooler than the air tem-
perature enter a properly radiant

heated room, many of them re-

mark on the different, pleasant

sensation they notice. It is believed

this is due to the mean radiant

temperature being invariably high-

er than the air temperature.

Value of Comfort Chart Doubtful

We have not made use of the

Bedford charts, but our exper-

ience with radiant heating and

cooling has convinced us that the

A.S.H.V.E. comfort chart is of

little value in radiant heating and

cooling engineering. We had plan-

ned to carry on some investiga-

tions this winter to determine

equivalent temperatures which
occur in practice in Canada, both

with convection heating and with

radiant heating. The pressure of

defence work, in addition to our

already large practice has pre-

vented this. A useful purpose has

been served however in placing the

information contained in this paper

before members of the Engineering

Institute. Thus others might be

interested in pursuing this inter-

esting subject. Also, manufactur-
ers of measuring instruments and

of automatic temperature control

equipment might develop the in-

struments to better measure and
control human comfort.
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Canadian Industrial Preparedness
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Preparedness is a subject on

which much has already been said,

and much more will be said about

it before we, in Canada, arrive at

a state of satisfactory industrial

preparedness for defence. It is pro-

posed here to indulge in some gen-

eralities and definitions, in ordei

to summarize the situation and the

problems involved in its resolution.

First, what do we mean by In-

dustrial Preparedness? It is gen-

erally accepted that we may be
said to be prepared for our de-

fence, insofar as industry is con-

cerned, when we have prepared a

plan for the most effective utiliza-

tion of our industrial resources and
potential to produce the require-

ments of our Armed Services, as

well as those of our allies, and of

our essential civilian economy.
Such a plan involves the allot-

ment of emergency tasks to our
major manufacturing facilities, the

equitable distribution of man-
power and materials between the

Armed Services and essential civil-

ian needs, including civil defence,

as well as the control of power,
transportation and communication
utilities.

Such a plan must be broad in

concept and, above all, flexible. It

can never be considered complete.
If we can plan the advance of a

war, to meet some 60 per cent of

the total requirements which are

foreseeable, we will be doing well.

Then too, in this day and age of

rapid scientific, engineering and
production development, what is

new today is obsolescent tomor-
row. Unless we are prepared to
continue to work on our plan, to

revise and amend it with changing
designs and concepts, we may be
better off without any plan what-
ever.

How Preparedness Fits in With Defence

Having roughly indicated what
we mean by industrial prepared-
ness for defence, and outlined

briefly its scope and limitations,

it would be appropriate to ask just

how important this scheme for in-

dustrial mobilization may be.

Where does it fit into the larger

plan for the effective military de-

fence of our country, and our
western democratic way of life?

We accept the fact that we must
have navies, armies and air forces

in being. We must also have plans

for the rapid expansion of these,

should we be faced with the hor-

rible expedient of another war. In

short, we must have a military

mobilization plan. We are also

aware that warfare, and the means

Showing how industrial preparedness fits

into the overall plans for mobilization, the

author explains the reasons why industrial

preparation takes more time than the training

of fighting personnel. Outlining Canada^s

defence supply organization today, he shows

how industry is being consulted and is giving

advice to defence officials. The need for in-

dustrial planning for defence on an inter-

national scale is discussed, and the establish-

ment of a joint board is recommended to co-

ordinate national industrial efforts. Sug-

gestions are added as to what may be done in

the way of preparatory work to save valuable

time.

of waging it, are becoming more
scientific by the day. Therefore,

more nations have included, in

their military set-up, armed ser-

vice research, as well as design

and development establishments.

With the ever increasing com-
plexity of modern weapons and
defence equipment, it is apparent
that an increasingly greater load

is being placed on the manufactur-
ing facilities necessary to supply

the armed services with what they

need to fight a successful war.
This being the case it does not re-

quire any great application of

logic to place industrial mobiliza-

tion on an equal footing in the

scale of importance, with military
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mobilization. One is useless with-

out the other. There are times,

however, when one may be tempt-
ed to wonder if this equality of

importance affords complete jus-

tice to the case for industrial

mobilization, especially in North
America.

Today's Supplies Move by Transport

About a hundred and fifty years
ago. Napoleon remarked that an
army moves on its stomach. That
statement was generally correct

until after World War I. It still

has a considerable semblance of

truth in so far as Russia and her

satellites, slavic or oriental, are

concerned. This is because the men
and women in the armed services

of those communistic slave states

are treated somewhat less hu-
manely than are the range cattle

of our western plains. One has
only to compare the number of

what we call "employed person-
nel" in one of our combat units

with the number of similar per-

sonnel in a Russian unit of the

same size, to realize the difference

between our potential enemies and
ourselves.

Regarding our own fighting

forces. Napoleon's opinion is

strictly passe. Our armed services

move on wheels and track treads.

We use and need more rubber and
petroleum products than we do
food. We believe our men to be
superior, man for man, to any
against whom they may be placed.

For this reason we place a much
higher value on their lives, their

welfare and their comfort. We ex-

tend our better standard of living

to the very front line of battle.

Thus we tend to be prodigal with
our equipment, our labour and life

saving devices, our weapons and
ammunition. We rely on superior

equipment, and more of it, to com-
pensate for an inferiority in num-
bers. With us it is firepower and
mobility against flesh,
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Bulk of Equipment From America

Another point we must consider

in North America, in assessing the

rehitive importance of industrial

mobilization in our defence pre-

parations, is the fact that Western
Europe has not, in the past, been
materially self-sufficient in war
time. The industrial potential of

that part of the world is less than
it was during the last war. Should

there be another large scale con-

flict, we on this continent must be

prepared to supply, in great quan-
tity, that equipment which will

enable our European allies to de-

velop their full military power for

their own defence, and to counter

any communist aggression. We are

making a start on such a pro-

gramme in peace time. In time of

war, the call on our resources will

be immeasurably more pressing.

Industrial Mobilization Slower

Another factor which lends em-
phasis to the need for planning in-

dustrial mobilization is the time

element. The time taken to enlist

and train a sailor, soldier or air-

man, is much less than the time

taken to start production of the

weapons with which he must fight.

Our Canadian Brigade is now in

Korea, trained and ready to fight.

A part of it has been in action

for some time. Had it been neces-

sary for them to wait until we
could manufacture new weapons
and equipment for them, they

would not fight until some time

next winter at the earliest. We do

not, in peace time, maintain an

arms industry in Canada, and we
did an extraordinarily good job of

converting our war plants of the

last war to commercial output

Considerations such as those

might well lead us to the view

that industrial mobilization plan-

ning in North America is of some-
what greater importance than

military mobilization planning,

even though the one be useless

without the other. At this stage

it seems appropriate to look at

the organization which has been

provided in Canada to be respon-

sible for the provision of military

supplies and equipment both now,

and in the event of an emergency.

Canada's Supply Organization Today

First, there are the supply

branches of the three Armed Ser-

vices. Under the direction of the

Principal Supply Officers, these

branches prepare the lists of re-

quirements which are based on

strategic plans prepared by the

Chiefs of Staff, and approved by
the Defence Committee of the

Cabinet. The necessary expendi-

ture of funds is first approved by
the Treasury Board and the Cab-
inet, and, as part of the Govern-
mental estimates, is submitted to

Parliament. AVith Parliamentary
approval being given, the contract

demands are prepared and for-

warded to the Department of De-
fence Production for procurement
action. The Services themselves do

not do any buying, although they

are responsible for the provision of

all technical information, includ-

ing drawings, specifications and
inspection.

The Department of Defence
Production is, as you have noted

from the numerous charts pub-
lished, very similar to the wartime
Department of Munitions and
Supply. It has a number of pro-

duction sections under a co-ordin-

ator, a central purchasing division

and a materials division, together

with the financial and legal sec-

tions and a Washington office.

There is one significant difference

between the new department and
the old one. The new production

divisions are responsible for pro-

curement and purchasing in their

own fields, the general purchasing

division being responsible for all

other purchases. In the Depart-

ment of Munitions and Supply, all

purchasing was centralized. The
Department of Defence Produc-

tion is also responsible for the

operation of the several crown
companies including Canadian Ar-

senals Limited.

In addition to its duties of plac-

ing current defence contracts, it is

a natural function of the new de-

partment to plan for industrial

mobilization. Immediate procure-

ment, and planning for effective

industrial mobilization to meet an

emergency are, basically, two sep-

arate matters. Nevertheless they

are in a sense related, in that

orders placed now, even for rela-

tively small quantities, do provide

experience and 'know-how' on

which increased production can be

based. It is easier to expand exist-

ing facilities than it is to create

new ones.

Industry Being Consulted

Following sound practice, the

Government has appointed to the

key positions in the new depart-

ment, leaders from Canadian In-

dustry. It is only logical that if

industry must bear the burden of

defence production, its voice
should be loud in the councils

which determine what action

should be taken. Aside from staff-

ing its responsible department
from industry, the Government
has, wisely we think, availed itself

of the opportunity to consult in-

dustry itself on any pertinent

problems, by utilizing the services

offered by the Canadian Industrial

Preparedness Association.

This organization formed and
wholly supported by industn-, was
formed for the sole purpose of

furthering industrial preparedness
for defence in Canada by any
means within its power. It has a

membership of some three hundred
and forty Canadian companies,

representing a large proportion of

the productive power of the coun-
tr^^ I believe it is a tribute to

the public spirit of Canadian in-

dustry that it should finance this

effort, and that its executives do
spare their valuable time to take

part in and support its activities.

The businessmen responsible for

the formation of the Association

some four years ago, had exper-

ienced during World War II the

great difficulties encountered in

bringing the industrial defence

effort of this countiy to its peak.

They were greatly impressed with

the time lags encountered due to

a late start. They realized that in

the event of another emergency
we could not count on any period

of what at the time was popularly

called "phony war". Therefore,

they set out to ensure adequate
industrial planning to meet any
eventuality. .

The method adopted was to or-

ganize industry-wide committees
in some twenty-five fields. These
committees, formed of individuals

with vast experience and knowl-

edge in their own industry, could

provide the best advice obtainable

anywhere. Our committees have

brought to light problems arising

within the industry, and have

made recommendations as to the

solution of those problems. They
have also had referred to them by

the Government, matters of detail

and policy. They have presented

the views of the industry in regard

to these matters. Foreseen short-

ages of material, stockpiling,

labour questions and others have

been dealt with.

Some committees have made ex-

tensive studies of the buildings,

tools and materials required to
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produce certain weapons, otherti

iiave made studies of existing

capacities. One has recommended
emergency rationalization of tlie

industry it represents. Neither the

Association nor its committees at-

tempt to interfere with current

contracts, or to allot current busi-

ness. The responsibility for all de--

cisions properly rests with the

Government. Even for future

emergency allocation, the Associa-

tion can only advise when new
facilities appear to be required.

The Government must make the

decisions.

Planning On an International Scale

Thus, we now have the organ-

ization which will carry out our

industrial mobilization planning in

Canada. As regards International

planning, there is, as you know, a

North Atlantic Treaty Defence
Production Board, on which Can-
ada is lucky to have a strong and

able representative. We also have
equal representation with the

United States on the Joint United

States and Canada Industrial

Mobilization Planning Committee.
This body is purely advisory, and

is responsible for the set of prin-

ciples governing the joint planning

of the two countries which were

agreed upon and published last

October.

Perhaps, before we look at our

achievements in industrial mobil-

ization planning, we should first

glance at some of the difficulties

we face. Canada, as you know, in

many areas of military production,

has a potential far in excess of

the needs of our own Armed Ser-

vices. In others, where designs are

complex, and quantities small,

production in Canada would not

be economical. Thus we are faced

with the problem of finding a place

where the production from our ex-

cess capacity will do the most
good, and of finding a place where
we may procure those items foi

which we have no economical pro-

duction capacity.

The first necessity in planning

efficient production is information

on the types and rates required.

The rate should be large enough
to ensure the economical use of

tools and skilled manpower. We
may have a good idea of the re-

quirements of our own Armed Ser-

vices, especially since we have re-

cently made major decisions re-

garding types. On the other hand
we have but the vaguest idea of

what we should manufacture for

our Allies including the United

States, in the event of an emer-

gency. Without a comprehensive

list of requirements, our planning,

can, at best, be only a partial

effort.

Thus it is, that we in Canada
find ourselves in the first phase of

industrial mobilization planning.

There are exceptions to this gen-

erality. I refer to the Naval Gui'

programme, and to Aircraft and
Ships of one or two types. Other

than these three categories, we are

in the pilot order stage. Quantities

of other items are small, and dif-

ficulty may be experienced in

placing orders for them with the

most appropriate civilian facility.

Naturally, in a situation such a?

this, the Canadian Arsenal di-

visions will receive orders to the

limit of their capacity. Placing

orders with Arsenals, while ob-

viously economical, does not gel

civilian industry started on de-

fence equipment production. Then
too, quantities being small, and
facilities in Canada being limited

or otherwise occupied, we must
buy largely from the production

lines in full operation in the Uni-

ted States or from existing stocks

in that country.

Need For a Joint Board

Aside from achieving a reason-

able financial balance in our trade

in arms and equipment with the

United States, assurance from that

country that our Canadian pro-

duction facilities would be requir-

ed in the event of an emergency,

and some indication of what we
should produce, would be a great

help to us in planning the most
effective use of our capacity

should war come.

The circumstances in which wc
find ourselves purchasing from thy

United States several times what
that country purchases from us in

the way of defence equipment,

leads us to suggest a joint Board
or body. Such a Board should be

delegated real authority to co-

ordinate the procurement and
planning in both countries, on a

North American basis. The exist-

ing Committee is advisory. At this

time we need decision.

Insofar as supplying our Euro-

pean Allies are concerned we have,

as you know, shipped from stock

a considerable volume of Army
equipment, which will be replaced

with American types. So far we
have had relatively few calls on

our manufacturing capacity, and

so far as emergency requirements

are concerned, industry has no
knowledge of them. It is to be

hoped that the North Atlantic

Treaty Organization Defence Pro-

duction Board, will, when it has

dealt with immediate and urgent

deficiencies, devote some of its

foresight and knowledge to devel-

oping a list of requirements which
would be needed if war were to

come.

Preparatory Work Now
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Since we seem to be, with three

notable exceptions, in a limited

pilot plant stage of production

planning, what can we do, as com-
panies, as organizations and in-

dividual citizens, to assist in

readying the industry of our coun-

try to play its part in our de-

fence? The answer to this question

lies in our own imagination and
initiative. We can survey our re-

sources in facilities and manpower.
Some of this is bemg done by Pro-

vincial Departments, by Federal

Departments, and by the Cana-
dian Industrial Preparedness As-

sociation. We can fonn our own
views as to what we consider to

be essential production and what
is not essential. We can determine

what employees, technical, skilled

and unskilled might be spared for

the Armed Services and essential

war work.

We know there is now an over-

all shortage of engineers. In the

unhappy event of war, the short-

age will become much more acute.

How can we dilute existing engi-

neering staffs with individuals

having less knowledge and exper-

ience? Then too, the Reserve Arm-
ed Services, especially the tech-

nical branches, deserve more at-

tention from industry. Anything
we can learn regarding the armed
service requirements for specialist

personnel cannot be otherwise than
helpful to us in planning our own
action should war prove to be un-

avoidable. Engineers can and
should devote their energies, when
the opportunity offers, to suggest-

ing improvements and simplifica-

tion of military equipment with

which they come in contact. Sug-

gestions so made saved many dol-

lars, and tons of scarce materials

during the last war.

Speaking of materials, the in-

vestigation of substitutes for those

materials that are now scarce, and
likely to remain so, is a fruitful

field to explore, as well as a profit-

able one, especially now. V
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Convened at Headquarters, Montreal, on January 25th, 1951, and adjourned to the

Mount Royal Hotel, Montreal, Que., May 9th, 1951

The Business Meeting

The Sixty-Fifth Annual General

Meeting of The Engineering In-

stitute of Canada was convened at

Headquarters on Thursday, Janu-

ary 25th, 1951, at eight o'clock

p.m., with Vice-President R. E.

Heartz in the chair.

The general secretary having
read the notice convening the

meeting, the minutes of the Sixty-

Fourth Annual General Meeting,
as published on pages 700 to 703

of the August 1950 Journal, were
taken as read and approved.

Appointment of Scrutineers

On the motion of R. B. Wother-
spoon, seconded by H. W. B.

Swabey, Messrs. R. C. Flitton,

Guy Savard, and F. W. Davidson
were appointed scrutineers to can-

vass the officers' ballot and report

the results.

There being no other formal

business, on the motion of J.

Stirling, seconded by Claude E.

Howard, it was resolved that the

meeting do adjourn to reconvene
at the Mount Royal Hotel, Mont-
real, on Wednesdav, May 9th.

1951.

The adjourned meeting con-

vened at nine o'clock p.m.. May
9th, 1951, with President James
A. Vance in the chair.

Retiring President's Address

The text of the address of the

retiring president James A. Vance
appears on page 570 in this

Joiotial.

This picture shows the student conference delegates, photographed during their meeting on Tuesday, May 8. From
left to right they are, V. A. Batchellor, Alberta; D. H. Cullen, Nova Scotia Tech.; R. B. Gander, New Brunswick; M.
Dufour, Kcole Foly technique; H. Masse, Laval; V. Jolivet, McGill; James Harris of Toronto, chairman of the meeting;
A. II. Lee, Queen's; D. B. Sherk, Toronto; M, V. Spence, Toronto; R. G, Foxall, British Columbia; D, A, Young, Mani-
toba; M. R. Jones, Saskatchewan.
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Among those who attended the branch officers conference were: Extreme left—L. Austin Wright, the general secretary;
R. B. Wotherspoon, Montreal Branch secretary; W. D. Laird, the assistant general secretary. Fourth row (1. to r.): J. F.
Wickenden, vice-president. Zone C; F. W. Bradshaw, St. Maurice Valley; W. C. Smith, Toronto; C. D. Carruthers,
chairman, Toronto; E. R. Graydon, councillor, Toronto; W. D. Hurst, chairman, Winnipeg; J. St. Jacques, chairman,
Quebec; E. T. W. Bailey, chairman, Hamilton. Third row (1. to r.) : P. M. Sauder, councillor, Lethbridge; H. W. Tye,
councillor, Edmonton; H. N. Macpherson, vice-president; M. G. Saunders (deceased) councillor, Kingston; G. T. L.
Andrews, chairman, Kingston; F. F. Dyer, councillor, Sarnia; C. P. Sturdee, chairman, Sarnia. Second row (1. to r.):

C. N. Murray, chairman. Cape Breton; R. E. Kirkpatrick, chairman, St. Maurice Valley; S. Sillitoe, secretary, Belleville;

A. J. Bonney, chairman, Peterborough; W. E. Brown, councillor, Hamilton; G. L. Schneider, secretary-treasurer,
Hamilton; J. W. MacDonald, member of executive, Halifax; A. R. Harrington, chairman, Halifax. First Row (1. to r.):

A. H. W. Busby, councillor, Kootenay; B. G. Ballard, chairman, Ottawa; G. W. Lusby, councillor. Border Cities; F. E.
Wellwood, secretary-treasurer, Toronto; E. R. Eaton, councillor, Sudbury; E. A. Cross, councillor, Toronto.

Nominatins Committee—1951

The general secretary announced
the membership for the Nominat-
ing Committee of the Institute for

the year 1951, as follows:

Chairman: G. R. Henderson, Sarnia,
Ont.

Branch

Belleville

Border Cities

Calgary
Cape Breton
Central B.C.
Cornwall
Edmonton
Halifax

Hamilton
Kingston
Kitchener
Kootenay
Lakehead
Lethbridge
London
Moncton
Montreal
Newfoundland
Niagara Peninsula
Ottawa
Peterborough
Quebec
Saguenay
Saint John
St. Maurice Valley
Sarnia

Representative

J. E. Buchan
F. J. Ryder
H. R. Younger
S. G. Naish
W. Ramsay
John Hawkes
J. W. Porteous
C. D. Martin
W. A. T. Gilmour
R. D. Bennett
A. J. Girdwood
A. C. Ridgers
H. M. Olsson
James Haimes
G. N. Scroggie
W. C. Baggs
J. A. Beauchemin
H. Forbes-Roberts
C. G. Cline
G. R. Turner
A. L. KUlaly
C. H. Boisvert
W. F. Campbell
A. R. Bonnell
J. S. Whyte
J. E. Harris

Saskatchewan
Sault Ste. Marie
Sudbury
Toronto
Vancouver
Victoria
Winnipeg

A. H. Douglas
R. A. Campbell
W. B. Ibbotson
W. E. Bonn
Sidney Hogg
P. E. Doncaster
C. V. Antenbring

Honorary Memberships

The general secretary reported

that the following had been elected

to honorary membership in the In-

stitute and that certificates would
be presented at the annual banquet
or on some appropriate later oc-

casion:

Edwin Victor Caton, chief engi-

neer and manager of electric util-

ity, Winnipeg Electric Company,
Winnipeg, Man.
William Allan Mather, presi-

dent, Canadian Pacific Railway
Company, Montreal, Que.

Wallace Rupert Tumbull, in-

ventor and research worker, Rothe-
say, N.B.

Awards of Medals and Prizes

The general secretary announced
the various awards of the Institute

for the year as follows stating that

the formal presentation of these

distinctions would be made at the

annual banquet of the Institute on
May 11th.

Sir John Kennedy Medal—"As
a recognition of outstanding merit
in the profession or of noteworthy
contributions to the science of en-

gineering or to the benefit of the
Institute", to Dr. C. R. Young,
Hon. M.E.i.c, Toronto, Ont.

Julian C. Smith Medal— "For
achievement in the development of

Canada", to C. M. Anson, m.e.i.c,

Sydney, N.S., and C. P. Edwards,
M.E.I.C, Ottawa.
Gzowski Medal—"For the best

paper of the medal year", to F. S.

Small, M.E.I.C, Apohaqui, N.B. —
for his paper, "A Plan for the De-
velopment of The St. Lawrence —
Lachine Section".

Leonard Medal—To 0. W. Ellis,

M.E.I.C, for his paper, "A Study
of Some Alloys of Titanium in the

Manufacture of which Commercial
Titanium Hydride Power was
used" (written jointly with W. E.

Kuhn and H. V. Kinney).
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Students' and Juniors' Prizes

John Galbraith Prize—To C. G.
Saunders, s.e.i.c, for his paper
"Length-Stress Relationship of 6.1

ST Specimens when bowed in fixed

length Holders for Stress Corro-
sion".

Ernest Marceau Prize — To
Jacques Barriere, s.e.i.c, for his

paper "Viaduc et Trefle a Quatre
Feuilles sur Boulevard Cure La-
belle".

Report of Council, Report of Finance

Committee, Financial Statement and

Treasurer's Report

On the motion of J. F. Wicken-
den, seconded by J. E. Armstrong,
it was resolved that the report of

Council, the Report of the Finance
Committee, the Financial State-

ment and the Treasurer's Report
be accepted and approved.

Report of Committees

On the motion of H. Gaudefroy,
seconded by W. M. Gardiner, it

was resolved that the reports of

the following committees be taken

as read and accepted: Legislation,

Employment Conditions. Employ-
ment Service, Libraiy and House.
Membership, Board of Examiners,
Professional Interests. Admissions,
Prairie Water Problems, Atmos-
pheric Pollution in Canada. Can-
adian Standards Association, Can-
adian Chamber of Commerce,
National Construction Council.

Top. This photograph shows a portion
of the audience at the E.C.P.D. sym-
posium, "The First Five \ears of
Professional Development."

Centre. Through the courtesy of Rolls
Royce, Montreal Ltd., and McGill
University, a,NENE Jet Engine was on
display in the lobby of the Mount
Royal Hotel during the meeting. This
photograph shows President \Macnab
(right) discussing the engine ^"ith

R. H. Nash, general manager of the.
hotel.

Bottom. Some of the members of the
Montreal Branch Committee who
were largely responsible for the success
of the meeting (1. to r.) : R. H. Hobner,
chairman "^luriel's Room" com-
mittee: L. A. Duchastel, vice-chair-
man, and E. B. Jubien. chairman of
the general committee: B. A. Evans,
papers: and J. C. Antliff. hotel
arrangements.



Branch Reports and Ontario Division

Report

On the motion of W. N. Kelly,

seconded by E. R. Graydon, it

was resolved that the reports of

the various branches and the On-
tario Division be taken as read

and approved.

The general secretary read the

Report of the Scrutineers ap-

pointed to canvass the officers'

ballot for the year 1951, as fol-

lows :

President

:

Dr. Ira P. Macnab, Halifax, N.S.

Vice-Presidents :

Province of Ontario—^C. G. R. Arm-
strong, Windsor.
Province of Quebec — J. B. Stirling,

Montreal, Que.
Western Provinces — J. W. Sanger,

Winnipeg, Man.

Councillors:

Vancouver Island Branch — R. Bower-
ing

Vancouver Branch—G. W. Allen, P. B.

Stroyan
Central British Columbia Branch—M.

L. Wade
Kootenay Branch—A. H. W. Busby
Edmonton Branch—H. W. Tye
Saskatchewan Branch—E. J. Durnin
Lakehead Branch—^S. E. Flook
Sudbury Branch—E. R. Eaton
Border Cities Branch—G. W. Lusby
London Branch—V. A. McKillop
Toronto Branch—E. R. Graydon
Ottawa Branch—A. C. Ross
Belleville Branch—Douglas W. Bews
Kingston Branch—M. G. Saunders
Montreal Branch—H. Gaudefroy, A. S.

Rutherford
St. Maurice Valley Branch — Milton

Eaton
Saguenay Branch—W. P. C. LeBoutil-

lier.

Top. A portion of the large audience
listening to J. G. G. Kerry discuss
the St. Lawrence Waterway.

Centre. The entertainment of the
ladies who attended the Annual
Meeting was the responsibility of a
committee headed by Mrs. E. B.
.Jubien. With her in this photo are
(standing 1. to r.), Mrs. B. A. Evans,
Mrs. L R. Tait, Mrs. R. H. Hobner,
Mrs. R. N. Coke. (Seated 1. to r.) Mrs.
L-. A. Duchastel, Mrs. .lubien, and
Mrs. A. T. E. Smith.

Bottom. The oldest and youngest.
F. X. T. Berlinguet, M.E.LC.', of Three
Rivers, and A. H. Lee, S.E.LC,
student delegate of Queen's Univer-
sity, pictured during the annual
business meeting on Wednesday night.
Mr. Berlinguet, now in his 97th year,
joined the original Canadian Society
of Civil Engineers as a corporate
member when it was founded in
1887. Mr. Lee was the youngest of the
delegates who attended the annual
student conference.



The head table at the luncheon on Wednesday included (1. to r.) E. B. Jubien, chairman annual meeting committee;
five authors who presented papers on that day, Major-General G. B. Howard, Montreal, Professor D. L. Mordell, Mont-
real; M. J. O'Shaughnessy, Sorel, Que., H. K. Breckenridge, Pittsburgh, and 6. W. Marshall, London, England; L. E.

Potvin, president, Quebec Hydro Electric Commission; Professor Arthur L. Phelps, the principal speaker; E. R. Small-
horn, Montreal Branch chairman. And on the facing page, Mr. Smallhorn (repeated); Camillien Houde, the mayor of
Montreal; four others of the day's authors, N. M. Brydon, Glasgow, Scotland, J. C. McKeon, Pittsburgh, Pa., Group
Captain E. C. Luke, Ottawa, K. B. McEachron, Jr., Schenectady, N.Y.; and L. A. Duchastel, vice-chairman of the
annual meeting committee.

Saint John Branch—D. O. Turnbull
Halifax Branch—M. L. Baker
Newfoundland Branch—J. W. Morris

On the motion of J. M. Craw-
ford, seconded by .J. G. Chenevert,

it was resolved that the Report

of the Scrutineers be adopted;

that the scrutineers be thanked for

their services in preparing the re-

port and that the ballot papers be

destroyed.

A.S.M.E. Summer Meeting

C. E. Davies, secretary of the,

American Society of Mechanical
Enginees;, made an announcement
about the forthcoming summer
meeting which is being held in

Toronto during the week of June
11th. He explained that every

member of the Institute was in-

vited to participate and he re-

minded the group that the luncheon

speaker on Wednesday, the 13th,

would be the president of the En-
' gincering Institute, Dr. Macnab.
The chairman of the meeting

would be Colonel L. F. Grant. He
hoped that many members would
be there and would feel that it was
their own meeting.

1952 Annual Meeting—Vancouver

Mr. Kelly reminded the meeting

that the 1952 annual meeting of

the Institute was to be held in Van-
couver on May 7th, 8th and 9th.

He hoped that everyone present

here would also be present there

and he could promise them all a

very pleasant time.

Vote oF Thanks to Montreal Branch

On the motion of W. R. Man-
ock, seconded by L. W. Geake,

it was unanimously resolved that

a hearty vote of thanks be extend-

ed to the Montreal Branch in

recognition of their hospitality and
activity in connection with the

sixty-fifth annual general meeting.

Vote of Thanks to Retiring Officers

On the motion of L. L. O'Sulli-

van, seconded by C. R. Young, it

was unanimously resolved that a

hearty vote of thanks be extended

to the retiring president, vice-

presidents and councillors in ap-

preciation of the work which they

have done for the Institute during

the past year.

Leo Scharr>% Jr.E.I.C, referred

to the Institute's proposal to en-

courage engineers from the United

Kingdom to come to Canada and

inquired as to the reasons back

of it. The president explained that

the action w-as being taken on the

authority of Council. Council had

been impressed with the serious

shortage of engineers in Canada

and felt that the Institute's con-

nections in the Old Country- might

be used to advantage in relieving.

the situation. He emphasized the

great need as indicated by the

large number of inquiries at tlie

Institute Employment ser\'ice.

The meeting adjourned at nine

fortv-five P.M.
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The Professional Meeting

No two annual meetings are ex-

actly alike, and yet the basic pat-

tern of them all is pretty much the

same year in and year out. To
some extent, the differences are the

product of the times. This year's

programme was tied in to several

current activities and interests such
as civil defence, industrial pre-

paredness, defence preparedness,
the development of electricity by
steam power, the development of

new national resources, the St.

Lawrence Waterway, tunnelling,

public relations, and so on. It is

essential that the members of the
Institute keep themselves informed
on current developments and the
annual meeting would fail of its

opportunities if it did not assist in

bringing out the desired informa-
tion. It is believed that this year's

programme was outstanding from
this angle.

The attendance at the technical
sessions was never better, the
capacity of the rooms being insuffi-

cient on several occasions. It is too
bad that Canadian hotels (with one
exception) do not have more pub-
lic space for meetings of this type.
However the over-all attendance
was down. The registration was
only slightly over 700. It is in-

teresting to study this development
in order to discover how the meet-
ings can be made more attractive

and profitable to more people. Al-

ready there have been uncovered
several useful ideas on this point.

International Flavour

Not since the semi-centennial in

1937, has the programme had such

international participation. There
were four speakers from the United
States, four from the United King-
dom, and one from France. Each
of them was outstanding and to-

gether they made a most useful

contribution to the success of the

meeting. It is a great thing for the

Institute to have so many friends

in other lands, who come here at

their own expense to make their

contribution to the development of

the profession.

Annual Meeting of Council

The last meeting of the old

Council was held on Monday, May
7th. and took up both the morn-
ing and the afternoon. The total

attendance was 51 and 23 branches
were represented. There were five

past-presidents there, and perhaps
for the first time in the Institute's

history, all six vice-presidents were
present.

President's Dinner

This pleasant function was held

at the University Club, with 83
present—the second largest turnout

on record. Following custom, each

past-president was asked to speak,

as was also Sir Wm. Stanier, a

guest of the president. There were
two short movies about British air-

craft which seemed to fit well into

the programme.

Branch Officers' Conference

Tuesday, May 8th, was the

branch officers' day. The customary
conference was held in the morning
and the afternoon with E. R.
Smallhorn, Montreal Branch, chair-

man, presiding and R. B. Wother-
spoon acting as secretary. There
was a good turnout with the fol-

lowing branches represented

—

Belleville, Border Cities, Calgary,
Cape Breton, Edmonton, Halifax,

Hamilton, Kingston, Kootenay,
London, Montreal, St. Maurice
Valley, Ottawa, Sarnia, Toronto,
Sudbury, Saint John, Quebec, Win-
nipeg and Peterborough.

Students* Conference

For the sixth year the Institute

held its student conference. To this

is invited the incoming president

of the undergraduate engineering

society, or the president of the

student branch of the Institute on
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the campus, at all engineering de-

gree granting universities in Can-
ada. Tliese eleven young men are

looked on as the forthcoming lead-

ers of the profession, and it is im-
portant that the Institute establish

and maintain a close contact with

them in order to render a useful

service to the student group.

James F. Harris, m.e.i.c. of Tor-
onto was the chairman of the open-
ing session, and A. H. Lee, s.E.r.c.

the delegate from Queen's was
chosen as chairman for the balance

of the sessions. V. M. Jolivet,

S.E.I. c. the delegate from McGill
acted as secretary throughout. The
other delegates were—F. A. Bat-
chellor, Alberta; M. R. Jones, Sas-

katchewan; D. A. Young, s.E.i.c,

Manitoba; D. R. Sherk, s.e.i.c,

Toronto; Marcel Dufour, s.e.i.c,

Ecole Polytechnique; Honore
Masse, s.e.i.c, Laval; Douglas H.
Cullen, S.E.I.C, Nova Scotia Tech-
nical College; R. B. Gander,
S.E.I.C, New Brunswick.

S e A' e r a 1 prominent engineers

were introduced to the group. In-

cluded were James A. Vance, Ira

P. Macnab, J. B. Stirling, Dr. Lil-

lian Gilbreth, J. M. Dymond of

the Department of Labour, Ot-
tawa, Professor Baker of the NoA^a
Scotia Technical College and the

three members of the E.C.P.D.

Committee on Professional Train-
ing, who attended the conference at

the students' own invitation.

John Fisher, the C.B.C. com-
mentator, also spoke to the group
at some length on the advantages
of young engineers remaining in

Canada. He gave them a really

stirring private session, a sort of a

"John Fisher Reports" to the engi-

neering students of Canada.

Ladies' Events

The ladies committee under the

chairmanship of Mrs. E. B. Jubien,

prepared a programme that wa?
out.standing. Of course there was
the usual coffee rendez-vous each
morning, presided over by the

members of the committee, but as

well there were interesting events

outside of the hotel.

On Monday night, the ladies

whose husbands were attending the

president's dinner, dined with the

committee at the Cercle Universi-

taire. They claimed they had a

better dinner than their husbands.

On Wednesday afternoon His
Worship, Mayor Camilien Houde
and the City of Montreal enter-

tained the ladies on a tour of the

City followed by tea at the historic

chalet on Mount Royal—and did

it well.

Over a hundred women were

there, as the accompanying photo-
graph shows. The photo was taken
by the City's official photographer
and a mounted copy was provided
for each lady present at the tea.

Copies are still available from
Headquarters for any lady who did

not obtain her copy at the Annual
Meeting. The committee was great-

ly appreciative of the Mayor's co-

operation, and everyone voted the

occasion a great success.

On Thursday afternoon the

ladies for the most part accom-
panied their husbands on the trip

to Beauharnois and Canadair—or

took advantage of the excellent

shopping facilities of Montreal.
On Friday afternoon, the Can-

adian Broadcasting Corporation
was host to the ladies in a preview
tour of the new Radio Canada
Building formerly the Ford Hotel

on Dorchester Street. It was agreed

by all who attended that the build-

ing has been converted to a most
attractive and impressive head-

quarters for C.B.C. 's radio and
television activities.

Technical Sessions

The technical programme open-

ed on Wednesday, May 9th. A
copy of the final programme fol-

lows these notes and therefore it is

not proposed to go into it in detail

F'articipantfs in the K.fl.P.D. sympo.siiim, "The First Five Years of Professional Development", were (1. to r. : K. B.

McKachron, .Jr., manager, Technical Kducation Division, (General Klectrie Co., Schenectady, N.'\.: .J. C. McKeon,
manager, L'niversity Relations, Westinghouse Electric Corp., Pittshiirgh, Pa.; Lt-C.ol. L. F. Grant, field secretary of

K.I.C, who is vice-chairman of E.C.P.D. ; and H. K. Breckenridge, vice-president. West Penn Power Co., Pittsburgh.

360 June, 1951 THE ENGLNEERING JOURNAL



at the moment. Neither is there

any intention of comparing one

paper or one speaker with another.

It is true that some were better

than others, but opinions differ as

to which ones they were.

Probably it is safe to refer to

the more pretentious presentations

-uch as the E.C.P.D. symposium
and the management panel. These
would have been outstanding on
any programme.
The presentation of the pro-

gramme of the Engineers' Council

for Professional Development
(E.C.P.D.) "The first five years

of professional development — a

rhallenge to management" was
skillfully handled by J. C. McKeon
of the Westinghouse Company,
Pittsburgh, who in addition to

speaking as chairman of a sub-

committee, acted as master of

ceremonies. He introduced the
other two chairmen, H. K. Breck-
enridge of Pittsburgh, and K.
B. McEachron of Schenectady.
Between them they outlined

E.C.P.D. 's proposals for the fol-

lowing three particular phases of

the problem

—

(a) Orientation and Training of

the Young Engineer in In-

dustry

lb) The Continued Education of

Graduate Engineers

(c) Integrating the Young Engi-
neer into his Community

(There is a limited supply of the

complete report of the committee.

Copies can be secured from Head-
quarters, Montreal, at $5.00. Addi-
tional copies will be printed if the

demand exceeds the supply.)

Management and Public Relations

Under this title seven senior

business executives filled out an in-

teresting and profitable two-and-a-
half-hour session which would have
gone longer had the other functions

of the day permitted. Under the

guidance of Hugh Crombie, m.e.i.c,

vice-president and treasurer of the

Dominion Engineering Co. Limit-

ed, who acted as moderator, the

following gentlemen gave a capa-

city audience an unrehearsed pre-

sentation of their ideas on a much-
debated subject: J. A. Fuller, pre-

sident, Shawinigan Water & Power
Co. Limited; H. H. Lank, vice-pre-

sident, Canadian Industries Limit-

ed; W. C. Beamer, assistant vice-

president. Bell Telephone Co. of

Canada; F. W. Bruce, sales mana-
ger, Aluminum Co. of Canada
Limited; H. W. Tate, m.e.i.c, as-

sistant general manager, Toronto
Transportation Commission ; and
Hugh Campbell, chief of public re-

lations, Canadian Pacific Railway;
who at the last moment took the

place of D. I. McNeill, vice-presi-

dent, Canadian Pacific Railway.
It is planned to print the ver-

batim of this unusual session in an
early issue of The Engineering

Journal.

Speakers

The Institute's usual good luck

followed the selection of speakers

for the luncheons and the banquet.

At Wednesday lunch, Arthur
Phelps, professor of English at Mc-
Gill spoke on "The Engineer and
his English". Here was an intrigu-

ing subject and here too was a

speaker who knew how to handle
it. Seldom have In.stitute audiences

heard anything so thrilling. It was
far from the technical and profes-

sional material considered so ap-

propriate to such occasions, but it

was something infinitely more val-

uable and more delightful.

It was the opinion of many that

Professor Phelps had given the

engineers another classic, to be a

running mate with Wickenden's
now famous "The Second Mile".

The Engineering Journal will print

this entire address in an early is-

sue.

Mayor Houde of Montreal has
an established reputation as a com-
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On Thursday morning, a session of particular interest was the panel discussion "Management and Public Relations".
The panel, shown here, included (1. to r.): F. W. Bruce, sales manager. Aluminum Company of Canada Ltd.; H. W.
Fate, assistant general manager, Toronto Transportation Commission; J. A. Fuller, president, Shawinigan Water &
Power Co. Ltd.; Hugh Crombie, assistant to the president. Dominion Engineering Works, Ltd.: H. H. Lank, vice-
president, Canadian Industries Ltd.; J. H. Campbell, manager. Public Relations, Canadian Pacific Railway; and W. C.
Beamer, assistant vice-president. Bell Telephone Co. of Canada.
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The head table at the annual banquet (1. to r. on this and the facing page) Ira P. Macnab, Mrs. E. R. Sniallhorn, G. H.
Thompson, Colonel J. R. B. Jones, Hugh Cronibie, Dr. Adrien Pouliot, Mrs. George W. Holden, J. B. Stirling, Mrs.
R. H. Mather, W. D. Hurst, Mrs. W. H. M. Laughlin, J. Roxborough Smith, Mrs. D. H. McDougall, Dr. Thomas H.
Chilton, Mrs. A. H. Frampton, Mgr. Olivier Maurault, E. V. Caton, Mrs. James A. Vance, Sir William Stanier, James A.
Vance, F. X. T. Berlinguet, Miss Joan E. Stanier, Gail A. Hathaway, Mrs. Ira P. Macnab, Colonel D. H. McDougall,
Mrs. J. B. Stirling, A. H. Frampton, Mrs. Hugh Crombie, J. A. H. Henderson, Dr. George W. Holden, Mrs. J.
Roxborough Smith, W. H. M. Laughlin, Mrs. G. H. Thompson, Ordnance Cmdr. George Taylor, R.C.N., R. H. blather,
Mrs. J. A. H. Henderson, Wing-Cmdr. C. F. Johns, R.C.A.F., E, R. Smallhorn.
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Facing page, lower. E. V. Caton, chief engineer and manager of electric utility, Winnipeg Electric Company, receives
his certificate of Honorary Membership from the president. Seated left and right are Sir William Stanier, London,
England; and F. X. T. Berlinguet of Three Rivers, Que.

Below. President Vance presents the Julian C. Smith Medal to C. M. Anson, general manager. Dominion Steel and Coal
Corporation Ltd., Sydney, N.S.
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On the facing page, top. President
Vance is shown here as he presented
his retiring address (see page 570) at

the dinner on Wednesday night. With
him at the head table were D. B.
Sherk, student delegate, University
of Toronto; Marcel Dufour, student
delegate, Ecole Polytechnique; Past
President C. R. Young, emeritus dean
of engineering. University of Toronto;
R. G. Foxall, student delegate. Uni-
versity of British Columbia; R. E.
Heartz, vice-president of the Institute,
Montreal; Mr. Vance; Dr. Lillian
Gilbreth, Hon. M.E.I.C., Montclair,
N.J.; Vincent Jolivet, student dele-
gate, McGill University; D. H. CuUen,
student delegate, N.S.T.C.

Centre. This photo was taken during
the dance which followed the annual
banquet on Friday Night.

Bottom. The principals in the presi-
dent's reception following the annual
banquet. Left to right: E. R. Small-
horn, Montreal Branch chairman,
and Mrs. Smallhorn; retiring presi-
dent Vance and Mrs. Vance; the new
president Dr. I. P. Macnab, and Mrs.
Macnab; Sir William Stanier who was
the speaker at the banquet.

petent speaker arid his welcome on
behalf of the City, which preced-

ed Professor Phelps' address, left

nothing to be desired. His remarks
were most appropriate and were
delightfully flavoured with the

humour for which he is famous.
At the dinner Wednesday even-

ing, the president, James A. Vance,
gave his retiring address, "Looking
Back, then Forward". The text of

this address appears on page 570 of

this issue. It deals with the history

of the Institute in terms of what
it can mean for the future. After
dinner the annual business meeting
was held.

Plant Tours

Thursday afternoon was devot-
ed to two plant visits. Over 200
persons went to Beauharnois to

see the greatly extended plant of

the Quebec Hydro Commission.
The Commission provided luncheon
upon arrival of the bus loads from
Montreal. The group was broken
up into small parties and, under
able guides, everyone saw the
works. It was a tired but well

satisfied group that returned to the
hotel about 6 p.m.
The second group went to the

Canadair plant, where company
officials did a splendid job of tak-

Sir William Stanier, speaker at the annual banquet, emphasized in his remarks
the importance of practical shop training in the education of an engineer.

ing care of them. It is here that

the famous fighter, the Sabre, is

being manufactured for the Royal
Canadian Air Force. About 150

delegates and ladies were received

at the plant gates, were divided

into small groups and given a most
comprehensive tour of the huge en-

terprise. As the tired but apprecia-

tive visitors assembled for the re-

turn to the hotel, the managment
of Canadair introduced a most
welcome surprise in the form of

light refreshments.

Open House

"Something new has been add-
ed". For the first time, visitors

were invited to come to the Insti-

tute headquarters building close by
the Mount Royal Hotel, to inspect

the premises, meet the staff, and
see how the various departments
operate. This was on Thursday
night allegedly from eight to ten

o'clock.

The visitors began to arrive be-

fore eight and by ten everything

was going under full power. It was
midnight before the last members
left—so apparently it was a suc-

cess. Fortunately not everyone ar-

rived at the same time. However,
even at that there were times when
it was almost impossible to move
about the auditorium, or from
there to any other room. The esti-

mate is that about 350 members
and wives were present.

Friday's Programme

At luncheon Friday Dr. 0. M.
Solandt, Affil.E.i.c, chairman of the

Defence Research Board was the

speaker. He gave a lot of interesting

information about what the Board
in its many ramifications, has done,

is doing, and plans to do in the

future. This address will be pub-
lished in full and those who were
not fortunate enough to be present

are urged to read it. It will give an
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The Technical Papers
Facing Page:

1. Dr. J. J. Green, Defence Kesearch Board, who was chairman, and J. L.

Orr, National Research Council, who delivered the paper on Electro-thermal

De-icing of Aircraft.

2. J. G. G. Kerry, Port Hope, Ont., illustrating his proposals for the St. Law-
rence Waterway to Prof. R. E. Jamieson (left) of McGill University, and H. B.

Hachey (right) chief oceanographer, St. Andrews, N.B.

3. E. W. Hutton, Schenectady, N.Y., photographed during the delivery of

his paper on electronic control.

4. Professor E. A. AUcutt of The University of Toronto, spoke on Air

Sanitation.

5. P. E. Savage of Dominion Bridge Company was the author of a paper on
the Erection of the Digesters for the new Plant of Columhia Cellulose Ltd.,

at Watson Island, near Prince Rupert, B.C.

6. Brian H. Colquhouu, eminent consulting engineer from London, England,

flew over from the United Kingdom, to deliver a paper on Tunnelling in Soft

Ground.

7. The speaker at the luncheon on Friday was Dr. O. M. Solandt, chairman
of the Defence Research Board, who is pictured here with H. N. Macpherson
of Vancouver, who presided at the luncheon.

8. The operation of rotary lime kilns at the plant of Shawinigan Chemicals
Ltd., Shawinigan Falls, Que., was described by R. H. Hall.

9 and 10. J. A. Rice, Fischer & Porter (Canada) Ltd., Toronto (left), and J. V.

Quinn, Canadian Industries Limited, Montreal (right), were teamed together

for an interesting presentation of a paper on Instrumentation for Chemical
Processes.

Below

:

11. R. L. Hearn, general manager and chief engineer. Hydro Electric Power
Commission of Ontario, is pictured here during the presentation of his paper
on the Hydro steam plants at Toronto and Windsor.

12. M. J. O'Shaughnessy (left), Quebec Iron and Titanium Corporation,

Sorel, Que., presented a paper on the new Titanium Developments in Quebec.
The chairman for this session was Carlyle Gerow (right) secretary -treasurer

of The Canadian Institute of Mining and Metallurgy.

excellent picture of the Board's

work, and will impress the reader

with its success and its importance.

The Banquet

Always the main feature of the

annual meeting, the banquet this

year was no disappointment to its

planners or to its guests. The at-

tendance was slightly over 700
which was just a few too many for

the ball room. The head table was
graced by the senior officers of

many associated organizations. It

is always a pleasure and an honour
to have so many outstanding re-

presentatives (and their wives).

Perhaps the reader would like to

know just what organizations were
represented. Here they are

—

Gail R. Hathaway, president,

Amerian Society of Civil Engi-

neers; Dr. Thomas A. Chilton, pre-

sident, American Institute of Elec-

trical Engineers; Col. D. H. Mc-
Dougall, representing the Canadian
Institute of Mining and Metal-
lurgy and the Mining Society of

Nova Scotia; J. Roxborough Smith,
president, Royal Architectural In-

stitute of Canada; A. H. Framp-
ton, vice-president for Canada,
American Institute of Electrical

Engineers; W. D. Hurst, president.

Association of Professional Engi-
neers of Manitoba; J. A. H. Hen-
derson, president. Dominion Coun-
cil of Professional Engineers; J.-

B. Stirling, president, Montreal
Board of Trade; Dr. George W.
Holden, representing the Chemical
Institute of Canada; Dean Adrien
Pouliot, president, Corporation of

Professional Engineers of Quebec;
W. H. M. Laughlin, president, As-
sociation of Professional Engineers
of Ontario; Hugh Crombie, vice-



president, Canadian Manufacturers
Association; G. H. Thompson, pre-

sident, Canadian Electrical Asso-

ciation; R. H. Mather, represent-

ing Canadian Standards Associa-

tion. The three Armed Services

were represented by officers ap-
pointed by the deputy minister:

Colonel J. R. B. Jones (Army),
Ordnance Commander George Tay-
lor (Navy), Wing Commander C.

F. Johns (Air Force).

The banquet speaker was Sir

William Stanier, one of the great

figures in the progress of the pro-

fession in the United Kingdom. His
long experience as engineer and
consultant to the British Railways,
and his broad interest in the tech-

nical and professional affairs of

his societies, have given him an
unusual background from which to

speak to an audience anywhere.
His personal charm, his critical

comment, his constructive sugges-

tions, and his keen sense of humour
endeared him to his audience. His
address when published in the

Journal will be welcome reading to

members everywhere.

In particular it was pleasant to

have the presidents of two of the

leading societies of the United
States—the American Society of

Civil Engineers and the American
Institute of Chemical Engineers.

The Secretary of the Civils, Wm. N.

Carey was present, also S. Paul
Johnston of New York, director of

the Institute of the Aeronautical
Sciences.

The chairman on this important
occasion was the retiring president,

James A. Vance, who as his last

oflBcial presidential act introduced

his successor. Dr. Ira P. Macnab.
Dr. Macnab was presented with
his presidential gavel and took
over the meeting for the closing

ceremonies.

Reception

Never before have so many peo-

ple passed through the reception

line. In fact those on the receiving

end were inclined to believe some
were going through for the second
time. The line was made up of Mr.
and Mrs. Smallhorn, representing

the Montreal Branch, Mr. and
Mrs. Vance, Dr. and Mrs. Macnab,
and Sir William Stanier and his

daughter Joan.

The Dance

As usual the dance after the

banquet was popular with a lot of

people. In fact it was so popular
that the orchestra time was ex-

tended for almost another hour.

Muriel's Room

No account of an annual meet-
ing, no matter how sketchy, would

be acceptable if it did not refer to

Muriel's Room. This pleasant so-

cial centre and rendezvous was jus;

as useful and ju.st as pleasant a-.

ever—in fact it may have been
more so. Certainly there has not
been a better setting for it th£

was provided by the Champlai
Room. The Institute continues

be indebted to its many friends

industry who anonymously mal
this feature possible year aft

year.

2.30 a.m. on Saturday, Majj
12th, saw the curtain ring down oi

another annual meeting. Looking
back over all the arrangements, it

does seem as if the event was a

success. Any meeting is made a

success or a failure by the people

who attend it, and certainly great

numbers of the right people were
there.

On to Vancouver

The next focal point for the at-

tention of the members and the

staff is the 1952 meeting which will

be held in Vancouver on May 7th,

8th and 9th. Already the technical

programme is under way, and the

Vancouver members are making
elaborate plans to ensure that the

meeting will be a memorable event.

Better make a note of it now—and

shape your other plans around it

—just to be sure.

His Worship Mayor Camillien Houde of Montreal was host to the visiting ladies at the chalet on Mount Royal.
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THE ANNUAL MEETING PROGRAMME-1951
• WEDNESDAY. MAY 9thj

THE FIRST FIVE YEARS OF PROFESSIONAL DEVELOP-
MENT—A CHALLENGE TO MANAGEMENT
A symposium of the Training Committee of the Engineers'

Council for Professional Development.
H. K. Breckenridge, Vice-President, West Penn Power
Co., Pittsburgh; K. B. McEachron, Jr., Manager, Technical

Education Division, General Electric Co., Schenectady,

N.y.; J. C. McKeon, Manager, University Relations,

Westinghouse Electric Corp., Pittsburgh, Pa.

DEVELOPMENT OF THE ALLARD LAKE ILMENITE

M. J. O'Shaughnessy, M.C.I.M., Plant Superintendent,

Sorel Operations, Quebec Iron and Titanium Corp.

Chairman: Carlyle Gerow, M.E.I.C., Sec.-Treas., Cana-
dian Institute of Mining and Metallurgy.

CANADIAN MILITARY AIRCRAFT— 1946-51

Group Captain E. C. Luke, O.B.E., M.E.I.C, Chief, Logis-

tics Planning Section, Royal Canadian Air Force, Otta 'a

Chairman: A/V-M. A. Ferrier,'M.E.I.C., Asst. Sec. Gen. for

Air Navigation, International Civil Aviation Organization.

SPECIAL FEATURES OF BRITISH POWER TRANSMISSION

C. W. Marshall, M.i.E.E., Deputy Chief Engineer, British

Electricity Authority, London, England.

Chairman: W. P. Dobson, M.E.I.C, Director of Research,

Hydro-Electric Power Commission of Ontario.

MAINTAINING VITAL SERVICES UNDER ENEMY
ACTION
N. M. Brydon, M.E.I.C, Managing Director, Brydon

Construction Co. Ltd., Glasgow, Scotland.

Chairman: W. D. Hurst, M.E.I.C, City Engineer and
Commissioner of Bldgs., City of Winnipeg.

RESEARCH IN GAS DYNAMICS AT McGILL

D. L Mordell, M.E.I.C, Assoc. Prof, of Mechanical
Engirieering and Director of the Gas Dynamics Laboratory,

McGill University, Montreal.

Chairman: J. H. Parkin, M.E.I.C, Director, Division of

Mechanical Engineering, National Research Council.

INDUSTRIAL PREPAREDNESS FOR DEFENCE

Maj. Gen. G. B. Howard, General Manager, Canadian
Industrial Preparedness Association, Montreal.

Chairman: W. J. W. Reid, M.E.I.C, President, Otis

Elevator Co. Ltd., Hamilton, Ont.

WESTERN GAS RESOURCES IN THE ECONOMY OF
CANADA
Dr. G. S. Hume, O.B.E., Dept. of Mines and Technical

Surveys.

Chairman: J. R. Donald, M.E.I.C, President, J. T. Donald

& Co., Ltd.

ANNUAL GENERAL MEETING OF THE INSTITUTE

Reports and election of officers.

• THURSDAY, MAY 10th

PANEL DISCUSSION — MANAGEMENT AND PUBLIC
RELATIONS

J. A. Fuller, President, Shawinigan Water & Power Co.
Ltd.; H. H. Lank, Vice-President, Canadian Industries

Ltd.; W. C Beamer, Assistant Vice-President, Bell Tele-

phone Co. of Canada; F. W. Bruce, Sales Manager, Alu-

minum Co. of Canada Ltd.; H. W. Tate, M.E.I.C, Assistant

General Manager, Toronto Transportation Commission; D. I.

McNeill, Vice-President, Canadian Pacific Railway.

Moderator: Hugh Crombie, M.E.I.C, Assistant to the

President, Dominion Engineering Works, Ltd.

ELECTRO-THERMAL DE-ICING OF AIRCRAFT

J. L. Orr, M.E.I.C, Senior Research Officer, Low Tem-

perature Laboratory, National Research Council, Ottawa.

Chairman: J. J. Green, M.E.I.C, Deputy Director General,

Defence Research Board of Canada.
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INSPECTION TRIP TO BEAUHARNOIS PLANT OF
THE QUEBEC HYDRO-ELECTRIC COMMISSION
Luncheon on arrival at 1.30 p.m. as guests of the Com-
mission.

INSPECTION TRIP TO PLANT OF CANADAIR LIMITED
Builders of the Sabre jet fighter and the North Star trans-

port aircraft.

• FRIDAY, MAY 11th

STEAM GENERATING STATIONS OF THE ONTARIO
HYDRO
R. L. Hearn, M.E.I.C, General Manager and Chief Engi-

neer, Hydro-Electric Power Commission of Ontario,
Toronto.

Chairman: A. M. Brown, M.E.I.C, Vice-President and
General Manager, C A. Parsons of Canada Ltd.

PREPARATION AND BURNING OF BARK AT WATSON
ISLAND PLANT OF COLUMBIA CELLULOSE LTD.

S. B. Roberts, M.A.S.M.E., Chief Engineer, Celanese Corp,
of America, New York City.

Chairman: J. E. Neilson, M.E.I.C, Chief Engineer, Foster-

Wheeler, Ltd.

THE ST. LAWRENCE WATERWAY— AN ALL-CANA-
DIAN AND VERY DEEP ROUTE
J. G. G. Kerry, M.E.I.C, Port Hope, Ont.

Chairman: R. E. Jamieson, M.E.I.C, Prof, of Civil Engineer-
ing, McGill University.

FIELD WELDED DIGESTERS FOR THE COLUMBIA CEL-
LULOSE PLANT
P. E. Savage, M.E.I.C, erection engineer. Dominion Bridge
Co., Montreal.

Chairman: J. E. Neilson, M.E.I.C.

AIR SANITATION
E. A. Allcut, M.E.I.C, Prof, and Head, Dept. of Mechani-
cal Engineering, University of Toronto, Toronto, Ont.

Chairman: G. N. Martin, M.E.I.C, Combustion Sales

Engineer, Dominion Bridge Company.

ROTARY LIME KILN OPERATION AT SHAWINIGAN
CHEMICALS

R. H. Hall, Plant Research Dept., Shawinigan Chemicals
Ltd., Shawinigan Falls, P.O.

Chairman: W. E. Patterson, M.E.I.C, Manager, Engineering
and Development, Merck and Co. Ltd.

SOME MODERN ASPECTS OF TUNNELLING
Brian H. Colquhoun, M.I.C.E., M.E.I.C, Brian Colquhoun
& Partners, Consulting Engineers, London, England.

Chairman: E. O. Turner, M.E.I.C, Dean of Engineering,

University of New Brunswick.

ELECTRONIC CONTROLS
E. W. Hutton, M.A.I. E.E., Electronics and Regulator Control
Engineering Division, General Electric Co., Schenectady,
N.y.

Chairman: B. G. Ballard, M.E.I.C, Director, Radio and
Electrical Engineering Division, National Research Council.

INSTRUMENTATION FOR CHEMICAL PROCESSES
J. V. Ouinn, Process Engineer, Chemical Development
Division, Canadian Industries Ltd., Montreal; and J. A.
Rice, Field Engineer, Fischer & Porter (Canada) Ltd.,

Toronto.

Chairman: I. R. Talt, M.E.I.C, Chief Engineer, Canadian
Industries Limited.

HYDRAULIC LABORATORY EXPERI NCE IN FRANCE
Pierre Danel, Director-General, Laboratoire Dauphlnois
d'Hydraulique, Grenoble, France.

MODEL TESTS OF LARGE BUTTERFLY VALVES
USING AIR

G. Ross Lord, M.E.I.C, Assoc. Prof, of Mechanical Engi-
neering, University of Toronto.

MODEL STUDY OF SPILLWAYS & FLOOD CHANNELS
FOR TRENCHE DEVELOPMENT
R. Boucher, M.E.I.C, Prof, and Head, Dept. of Hydraulic
Engineering, Ecole Polytechnigue; and J. A. Thomas,
hydraulic engineer, Shawinigan Engineering Co., MontreaU
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Address of the Retiring President

Looking Back, Then Forward
James A. Vance, M.E.I.C.
W'^oodstock, Ont.

Delivered at the 65th Annual General and Professional Meeting of The Engineering Institute of Canada at Montreal, May 9, 1951.

For me at least, tonight is a

memorable occasion. It marks the

end of my tenure of the presi-

dency of this Institute and it

winds up one complete phase qf

my life. Under these circumstances

I hope I may be forgiven if I take

you back with me over the last

several years to see what is going

on in the Institute and from those

observations try to form some

thoughts as to what may be in

store for the future.

It makes sense to plan the future

from the experiences of the past.

In fact any planning for the future

mu.st be based on such knowledge,

or it should not be called planning

— it is just wishful thinking—
let us look back and then forward.

When I joined the Institute in

1914 its numbers were small—just

over 3000—compared with today's

14,000, but even then it was the

outstanding organization for engi-

neers. Its usefulness and its pres-

tige were high, and in the minds

of many the sign of having "ar-

rived" in the profession was mem-
bership in this organization. To
the engineers of those days it ren-

dered just as great a service as it

renders today. The history of the

profession in Canada is irrevoc-

ably tied in with the history of

tlie Institute.

During the thirty-seven years

since I joined as a Student many
things have happened to the or-

ganization, but it has never ceased

to be a dignified, resourceful, ener-

•iotic and useful servant of the

profession. The membership has

increased fourfold— the number of

committees has trebled, the num-
ber of branches has increased by

25 and the activities of Council

and Headquarters have increased

beyond count. Over these years
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there have been many changes in

interests and outlook and some
changes in policy. The develop-

ment of registration has brought

about a policy of co-operation with

the associations, and the increas-

ing enrollment at the universities

has brought about a greater inter-

est in the engineering student.

With the development of indus-

try in Canada there have come
new opportunities to serve. For in-

stance, the employment service

has been expanded greatly. Where
at one time this could be handled
with the part time of one em-
ployee, it now requires three full

time. The use of the library has

increased beyond all expectations.

This at one time was handled with

the part time of one employee
whereas now four are required full

time.

The Engineering Jownal too is

another indication of the ability of

the Institute to adapt itself to

changing conditions. Today the

Journal is the outstanding publi-

cation in its field. It has grown in

size and stature along with Can-
ada and the Institute, and now for

the first time in its history is paid

for entirely by the revenue from

advertising.

Take a look at the programme
for this 65th Annual Meeting. Per-

sonally I cannot recall so many
papers, so many speakers, so many
functions, so many members at the

technical sessions. This along with

the other things I have mentioned
are manifestations of the vitality

of the Institute and of its willing-

ness to accept the responsibilities

that go with its place of promi-

nence in a youpg, progressive and
aggressive country.

No one has the opportunity to

see and know the Institute, as has

the president who sees it in all its

branches, who meets the members

at their homes from coast to coastj

and who meets with other groupi
as a representative of the Insti-j

tute. Only in this way can one
really know^ the Institute. Fror
such experiences I have come a^

last to know the organization in4

timately, to realize that it is in-j

deed a privilege to be a membeij
of it and that through it I can bes

render a service to my profession

and to my country-.

On my travels I have been in-j

terested particularly in the worl
witli the students. Today the In-

stitute has 5,000 student members
— a previously unheard of num-
ber. Up to now we have not been
able to do for these young men all

that we have in mind, even though
the programme has been expanded.
A great field for useful service lies

here. To those who follow after

me, I would emphasize the import-

ance of continuing and expanding
the interest in this dynamic group.

The young engineer in his first

years after graduation is another

field in which we have been inter-

ested. Most of you this morning
heard our distinguished friends

from the United States outline the

proposals of the Engineers" Coun-
cil for Professional Development
for the young man's "first five

years". There is a great work to be

done here and it is through such

organizations as ours that it can be

done best.

I would like to see more stress

placed on the advisability of the

young engineer getting into busi-

ness for himself. I would like to

see more time spent on planning to

be self employed rather than on

contemplation of what can be

gained by collective bargaining!

There are opportunities for seh"

employment all around us. I think

we older engineers might help

point them out. and even, wo
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might hel[) to get the young man
launched in such an enterprise.

The greater the number of engi-

neers so occupied the better it will

be for our Canadian economy —
and for the profession.

Turning back again we see that

from its inception the Institute

has enjoyed the best of relation-

ship with similar organizations in

Canada, the United States and
Great Britain. These' associations

have been both enjoyable and
helpful. There have been many
joint meetings, many joint activi-

ties of committees, and a free in-

terchange of courtesies, informa-

tion and other forms of assistance.

Within recent years there has been

an acceleration in such matters, in

some instances developing into

written agreements.

For instance in 1943 an agree-

ment was signed with the Ameri-

can Society of Mechanical En-
gineers whose purpose was to put

in writing those things which had
been practised in the past, and to

provide for an expansion not only

in the previous activities but in

the number and variety of such

activities. Each year the joint

committee meets at least twice

—

in fact it meets tomorrow morn-
ing right in this hotel. The officers

of the Institute are grateful to

our American associates for their

friendly helpfulness, and look for-

ward with them to a long, un-

broken period of close co-operation

and joint effort.

Another instance of formal co-

oi)eration is the Conference of

Conimonwealth Engineering Insti-

tutions. To this belong the institu-

tions of England, Australia, New
Zealand, South Africa, India and
Canada. Through such a confer-

ence we are able to secure many
privileges for our members.

I The latest conference of this

type has just been inaugurated at

Havana, Cuba. It is a Pan Ameri-
can Conference of Engineering Or-

ganizations including the five

senior societies in the United
States and fourteen others from
South America and the Engineer-
ing Institute of Canada. This
group like that of the Common-
wealth Conference is made up
wholly of the technical voluntary

type of organization—national in

character.

It is a rare privilege to be so

closely associated through these

agreements with the leading en-

gineering societies of the world.

It is a good thing for the Institute

and a good thing for the profes-

sion. It is my hope that succeed-

ing councils will continue the In-

stitute's support of such activities.

Any mention of co-operative

efforts should include a tribute to

the Engineers' Council for Pro-

fessional Development, of which
the Institute is a member. This
organization is outstanding in its

ambitious programme and its

down-to-earth thinking. The In-

stitute is fortunate indeed to be

associated so closely in this ac-

tivity with the seven American
organizations who make up its

membership. Much good can be

accomplished for the profession

through E.C.P.D. Incidentally,

through the committees on which
the Institute is represented, there

is a great opportunity for our

Canadian engineers to become bet-

ter acquainted with their opposite

numbers in the States.

Speaking of co-operation, I must
express the pleasure and satisfac-

tion it gave me to participate in

the ceremony of signing a co-

operative agreement with the As-
sociation of Professional Engineers

of Manitoba. This brings the total

of such agreements up to six, and
enlarges the opportunities to bet-

ter serve the profession.

International contacts of this

kind are quite fitting in view of

Canada's increasing importance in

world affairs. Few countries in the

world enjoy the great potential for

expansion that belongs to Canada.
It is essential that engineers carry

a great share of the burden of this

expansion, and in a lesser way it

is essential that the Institute

make its contribution to the bril-

liant future that is before our be-

loved Canada.
Just a word about finances. The

Institute's affairs are in excellent

condition, but with the great op-

portunities and responsibilities

that are ahead of us, it is im-
portant that an increased income
be developed. This year Council

inaugurated the idea of a Volun-
tary Contribution. With so many
other organizations increasing their

fees, and with the cost of living

skyrocketing, Council felt that

e^•ery effort should be made to

hold the Institute's fees at their

present level. You will admit that

this was a wise decision. In a

world of climbing costs the In-

stitute is conspicuous as one of

the few organizations that have
carried on without placing a fur-

ther obligation on its members.

The Voluntary Contribution

places no burden on anyone. Those
who wish to, and feel they can
afford it have been given an oppor-

tunity for further service to their

society—and they have come
through splendidly. It was our

thought that in this way in the

first year we might raise the sum
of $5000.00. We are pretty good
guessers for the total of contribu-

tions today stands at $4600.00.

May I, on behalf of Council, ex-

press our appreciation of these

splendid efforts.

We hope to set the sum aside a?

a reserve, for reserves are sadly

lacking in the Institute set up.

It has been the policy of Council
over many years to give a service

rather than to accumulate a large

sum of money. However with the

dollar dropping so drastically in

value, it becomes an essential part

of good management to set aside

a larger portion of our income

—

even to maintain our present posi-

tion. Incidentally, I might men-
tion that if anyone in this audi-

ence has not yet made his Volun-
tary Contribution, it is still not
too late. The books will be kept
open just so that no one will be
disappointed. The more help we
get this way the less likely it is

that fees will have to be increased.

And now I come to the end of

my remarks. This is fittingly

called my swan song. Tradition
has it that the swan, mute
throughout his life, sings only as

he is about to die. It seems appro-
priate enough, except that I have
not been mute throughout my life,

but without a doubt I have come
to the end of it as far as this greai

office is concerned. I must seize

these last few minutes to thank
those many members who by their

kindnesses and their assistance

have made it possible for me to

accomplish at least a fair share of

the duties that devolve upon the

president. Without this loyal

friendly support the job could not

be done.

As always, the future is "in the

lap of the gods". However I am
confident that if the same high
level of support as has been given

up to now, is continued into the

future, that future will be great

indeed. The Engineering Institute

of Canada is a great organization;

it is a great influence for good; it

i.'^ a great tribute to the profession.

It has a great work still to do.

With your aid that work will be
done.
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From
Month

To
Month

Notes of the Institute and Other Societies, Comments
and Correspondence, Elections and Transfers

Engineers Are a Scarce Commodity

It is hardly necessary to tell

anyone in Canada that there is a

great shortage of experienced engi-

neering personnel. In fact almost

anyone in business today can tell

you of his own needs which to him
at least appear to be quite urgent.

In the employment department

of the Institute over eighty of the

leading employers in Canada have

listed their requirements for one

or more engineers. At the moment
there is not a single suitable un-

employed engineer available to fill

any of these openings. Some place-

ments are still being made how-
ever because a certain number are

interested in improving them-
selves and are moving from their

former employment to new oppor-

tunities.

This situation was presented to

the Council of the Institute at its

April meeting and again at the

annual meeting in May. On both

occasions approval was given to a

suggestion that the Institute
should use its overseas facilities in

an endeavour to encourage engi-

neers from the United Kingdom to

come to Canada.
About sixty of the employers on

the Institute's list were written,

and advised of the proposal with

the suggestion that if they

approved of the idea and were
willing to underwrite the cost of it,

the Institute would be prepared to

«end someone to the old country

to seek out at least a small group

of persons who could help relieve

the conditions in Canada.
The situatioi today is eminent-

ly clear and enough employers
have approved the proposal and

572

have agreed to making a subscrip-

tion to it. Under these circum-

stances it has been arranged that

the general secretary will leave for

England on June 20th.

Arrangements have been com-
pleted with the British institutions

of civil, electrical, and mechanical
engineers and with their placement
office so that the facilities of these

organizations will be available to

the Institute. Also the Department
of Labour and the Department of

Citizenship and Immigration at

Ottawa have expressed their in-

terest and support of the proposal.

The director of the Department
has stated that he has visited

many industrial centres in Canada
and has found a great need in all

parts of the country for engineers.

It was because of this that the

departuient is encouraging the In-

stitute to proceed with its pro-

posal.

During the recent annual meet-
ing there were some enquiries with

regard to the wisdom of encourag-

ing engineers to migrate to Can-
ada. In one instance at least, the

member suggested that such per-

sons would only tend to keep dowH
salaries here and might even dis-

place Canadians already emplov-

ed.

Fortunately there is no indica-

tion of any wide-spread thinking

along this line. Most people recog-

nize that Canada is a verj- large

country, much too large in fact for

the present volume of population,

and also that industry' and govern-

ment agencies today are in great

need of additional professional

assistance.

Engineers from the United
Kingdom are not likely to lower

the level of income for engineers

already in Canada. They will be

well qualified persons with a full

appreciation of their own value on

the Canadian market. Canadians
need have no fears from this angle.

Another angle from which this

might be regarded is that of the

development of Canadian indus-

try. Beyond a doubt, certain

developments and expansions

which are now contemplated can-

not be carried out if there are not

SLifficieut engineers, not only to

construct the projects but to oper-

ate them. Thus industri' may be

curtailed, and present Canadians
in man>- instances may be denied

Cover Picture

One of the most timely and interesting papers presented at

the Annual Meeting was J. G. G. Kerry's "The St. LawTence
Waterway—an All-Canadian and Very Deep Route." The paper

is featured in this issue and the cover photograph has been selected

to illustrate the great engineering works that will be involved it

the waterway is built. It shows the Humberstone lock of the

Welland Canal which, at 1,380 feet, is the longest in the world.
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opportunities for promotion which
would be theirs if the companies'

programmes of expansion were not

retarded.

Still another angle on this sub-

ject is that it is the shortage of

properly qualified engineers and
technicians that, in several in-

stances, has led to the export of

Canada's natural resources in

their raw state rather than as

manufactured articles or materials.

If enough properly qualified peo-

ple can be supplied, it should be
possible to do most of the process-

ing here. Thus an increase in the

number of engineers should lead

to additional employment for
thousands of Canadians.
The proposal to employers has

stated clearly that the Institute

accepts no responsibility, either to

find suitable prospects or to guar-

antee that if found, they will como
to Canada. On the other hand the

employer is not bound in any way
to accept any of the Institute's

reports or recomm&ndations.
It is not likely that any great

number of engineers will be ob-

tained from the United Kingdom.
Employment conditions there are

excellent and, while Canada maj
liave many advantages to offer,

these are not apparent to all the

people in the Old Country. How-
ever it is believed that there are

enough who are interested in com-
ing to Canada that the Institute

can do a real national service by
proceeding along the proposed
lines. It so happens that, with its

excellent connections in the Uni-
ted Kingdom, the Institute is un-
usually well situated to render this

service.

The Manitoba Agreement

The recently-negotiated co-op-

erative Agreement between the

Institute and the Association of

Professional Engineers of Mani-
toba will do much to enable the

two organizations to operate as

one in that province. Economies
will be possible in accounting, re-

cord keeping, mailing, publicity,

etc., and • meetings will be held

jointly by the two bodies. Ex-
perience with these agreements in

Nova Scotia, New Brunswick,
Saskatchewan, and Alberta has
shown that they effectively clarify

and define the national and pro-
vincial objectives and enable the

Institute and the licensing bodies

to work together in the service of

the profession.

A first step in the operation of

the agreement is the combination,

as far as possible, of the E.I.C.

executive and the Council of the

Association. Headquarters has re-

cently been advised that the Man-
agement Committee of the Winni-
peg Branch has been appointed

and, in accordance with the agree-

ment, the committee includes all

members of the Association coun-

cil who are E.I.C. members. The
members of the Committee with

their E.I.C. and Association offices

are as follows:

E.I.C.
Chairman
Vice-Chairman
Secretary-Treasurer
Committeeman
Committeeman
Committeeman
Committeeman
Council Appointee
Council Appointee
Chairman, Meetings

Committee
Chairman, Membership

Committee
Branch Reporter

Chairman, Electrical
Section

Councillor for
Winnipeg Branch
•Assistant Secretaiy
Vice-President—

Zone A

Committee
Members

W.D. Hurst
C. L. Fisher
C. S. Landon
E. S. Kent
J. L. Charles
D.M.Stephens
T. L. Woodhall
T. E. Storey
J. C. Trueman
J. G. Horsburgh

D. W. Laird

G.E.Cole

L. A. Bateman

T. H. Kirby

G.W.Moule
J. W. Sanger

Association
President
Vice-President
Secretary-Treasurer
Councillor
Councillor
Councillor
Councillor

Chairman, Publicity
Committee

Assistant Secretar-s'
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Field Secretary's

Activities

As has been reported from time

to time in the Jmimal. Lt.-Col. L.

F. Grant, the Institute's field sec-

retary has been devoting much of

his time and effort to the estab-

lishment of contacts with non-
resident members. The by-laws de-

fine non-residents as those resid-

ing more than 25 miles from the

headquarters of a branch, and the

services of the branches and Head-
quarters are not as readily avail-

able to these as to the branch
residents. Col. Grant has visited

many towns outside the branch
centres and has held small infor-

mal meetings of engineers.

With as many as possible of

these groups he has endeavoured
to have a member appointed cor-

respondent for the group and has
thereby established lines of com-
munication with many non-resi-

dent engineers whose only contact

with the Institute had previously

been the Journal. It is felt that a

list of these correspondents will be
nf interest to Institute members.
The correspondents are:

Border Cities Branch Area
Chatham H. H. Todgham, jr.E.i.c,

P.O. Box 327,

CHATHAM. Ont.
Wallaceburg H. B. R. Craig, m.e.i.c,

P.O. Box 92.

WALLACEBURG. Ont.

Cape Breton Branch Area
Antigonish Rev. W. P. Fogarty,

M.E.I.C,

Professor of Engineering,
St. Francis Xavier

TTniversitv.

ANTIGONISH, N.S.

Halifax Branch Area
.\mherst J. N. Ritchie, m.e.i.c,

Robb Engineering
Works,

AMHERST, N.S.
Annapolis Prof. B. N. Cain, m.e.i.c,
Valley P.O. Box 498,

WOLFVILLE.N.S.
South Shore L. D. Wickwire, m.e.i.c,

Mersey Paper Co. Ltd..

Liverpool Queen's Co..
N.S.,

Truro J. K. Godfrey, m.e.i.c,

44 Smith Avenue,
TRURO, N.S.

Kingston Branch Area
Brockville J. S. Waddington,

M.E.I.C,

Phillips Elect. Works
Ltd.,

Box 100,

BROCKVILLE, Ont.

Kootenay Branch Area
Cranbrook C. E. MacKinnon,

M.E.I.C,

Cranbrook Foundry Co.
Ltd.,

CRANBROOK, B.C.
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Femie L. H. Anderson, s.e.i.c.

Box 522,

FERNIE, B.C.
Nelson R. Pollard, m.e.i.c,

Box 330,

NELSON, B.C.

Lethbridge Branch Area

Blairmoie R. L. Morrison, m.e.lc
Box 255,

BLAIRMORE, Alta.

Medicine C. M.Moore, M.E.I.C.,

Hat SEVEN PERSONS,
Alta.

Moncton Branch Area

Bathuist G.P.Milton, M.E.I.C,

A Course for Junior Engineers

The Toronto Experiment

Swift Current

Box 637,

BATHURST,N.B.
Campbellton J. M. Woods, jr.E.i.c,

37 Queen Street,

CAMPBELLTON, N.B.
Charlottetown V. A. Ainsworth, m.e.i.c,

General Manager,
Maritime Electric Co.

Ltd.,

Box 399,

CHARLOTTETOWN,
P.E.L

Chatham A. C. Golding, m.e.i.c,

District Highway
Engineer,

CHATHAM, N.B.

Quebec Branch Area

Rimouski Jean Menard, M.E.I.C,

P.O. Box 460,

RIMOUSKI, Que.

Saskatchewan Branch Area

Moose Jaw J. W. Morgan, m.e.i.c,

British American Oil Co.
Ltd.,

MOOSE JAW, Sask.

M. E. Dodds, jr.E.i.c,

Dominion Experimental
Farm.

SWIFT CURRENT,
Sask.

Toronto Branch Area

Orillia G. A. Antenbring, m.e.i.c,

131 Poughkeepsie Street,

ORILLIA, Ont.
Oshawa Col. Frank Chappel,

M.E.I.C,

45 Connaught Street,

OSHAWA, Ontario
Owen Sound W.L.Saunders, m.e.i.c,

Division Engineer,
Dept. of Highways,

Ontario,
450—12th Street West,
OWEN SOUND, Ont.

Vancouver Branch Area

Ocean Falls A. S. Mansbridge,
M.E.I.C.,

OCEAN FALLS, B.C.

Prince Ruperl J. H. Cartmell, s.e.i.c,

Columbia Cellulose

Company,
Box 1000,

PRINCE RUPERT,
B.C.

Vancouver Island Branch Area

Ganges, Salt
Spring Island

Nanaimo

Port Albemi

F. 0. Mills, M.E.I.C,

Ganges, SALT SPRING
ISLAND, B.C.

M. C. Nesbitt, m.e.i.c,

452 Lamber Street,

NANAIMO, B..C.

J. S. Mothenvell, m.e.i.c.

116—7th Avenue, S.,

PORT ALBERNI, B.C.

Winnipeg Branch Area

Brandon W.J. Hodge, j r.E.i.c,

934—9th Street,

BRANDON, Man.

"/ hold every tman a debtor to his

profession; from the which, as men of
course do seek to receive countenance
and profit, so ought they of duty to

endeavour themselves by way of amends
to be a help and ornament thereto.". . .

Bacon.

Adoption of the Monteith Report

The First Five Years of Profes-

sional Development by E.C.P.D.

in October last, and subsequently

by the Council of the E.I.C., ini-

mediately raised the problem of

how the proposals in the report

could be implemented.

The keynote of the report is

given in the following paragraph
taken from page 5:

—

"The aggressive young en-

gineer soon finds, upon entering

his new job after graduation,

that education is a journey and
not a destination. He finds that

there is much .still to learn. II

he is of the right calibre he will

immediately start planning bis

continued education. This is one

place where industry, the col-

leges, and the societies can fill

a void in the young engineer's

life. He should be encouraged

to read extensively, both pro-

fessional and general literature;

to take courses that will broaden
him, and to become a part of his

professional society."

The survey on which the re-

port was based, found that most
big companies (those normally

engaging more than 25 graduates

a year) in the United States were

giving their young engineers a

course, entirely at the companj^'s

expense, varying in length from
one to two years, and having a

cultural as well as a professional

side. Of the medium size com-
panies—those which ordinarity

engage from 5 to 25 graduates an-

nually—some had such courses,

but not all. Of the small com-
panies, few if any, gave any for-

malized instruction, and even

when given it was more for the

immediate needs of the employer
than to assist in the all-around

development of tlie young man.
Informal inquiries in Canada gave

about the same impression.

The Institute was thus faced

with a challenge to carry out, at

least in part, the recommendations
of the Monteith Report which

Council had adopted. Three ques-

tions arose: — would the young
men be interested; who would do
the instructing; how could the

necessary money be raised?

The field secretary of the In-

stitute discussed the problems with

a number of older engineers, giv-

ing special attention to the problem
of reaching the young engineer

who was not employed by a big

company and who did not live in

a university town. Finally at a
meeting at Wolfville, N.S., on
November 24th last year, the sug-

gestion was made by Dr. F. H.
Sexton, Hon. M.E.I.C. that .some-

thing might be done through the

extension departments of the uni-

versities.

On December 14th, an informal

meeting was held in Toronto at

which both senior and junior en-

gineers were present. It was de-

cided that the Toronto Branch
would support a course for young
engineers to commence as soon as

possible after the New Year, and
that the assistance of the Exten-
sion Department of the University

of Toronto should be sought, as

suggested by Dr. Sexton.

Toronto was selected because the

field
_
secretaiy's office was pre-

pared to give some assistance in

making the necessary administra-

tive arrangements, and also be-

cause assurance had been given

that the Extension Department o!

the University of Toronto would
help. It was decided to start in a

^•ery small way, with a short pro-

gramme and under the easiest con-

ditions. If successful, the course

could then be tried in places where
there is no university, and finally

in smaller centres.

With the able advice and assist-

ance of Mr. J. R. Gilley of the

Extension Department, a syllabus

of eighteen lectures was drawn up.

and some of the lecturers engaged.

Meantime the junior section of the

Toronto Branch had circularized

its member? but. of some 300, only

twenty-three volunteered to take

the course. Fortunately, this was
all that those directing it desired

for the first attempt, as it was
hoped that a great part of the time

would be spent in discussion which

larger numbers would preclude. Of
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the twenty-three, two were moved
from Toronto by their employers

before the course had well started.

It was hoped to hold the course

in the building where the Field

Secretary's office is located, but a

room was not available. At one

time the lack of a good place

caused some concern but finally

through the courtesy of the Rev.

W. R. Sproule, a suitable room was
obtained in the Church of the

Messiah immediately adjoining,

and the lectures were held there.

Generally the lectures lasted for

an hour, following which another

hotir was devoted to questions,

answers, and discussions. Leotures

were on the following subjects:

—

"I. Introductory.

2. Public speaking and voice

control.

3. The Canadian economic
situation, with special ref-

erence to inflation.

4- 7. An introduction to indu.s-

trial management.
8-](). Labour relations.

(a) From management's
point of view

(b) From labour's point of

view
(c) From an independent

point of view
11. Letter and report writing.

12. Elementary accounting.

13-14. Corporation finance.

(a) How to read a balance

sheet

(b) An investment policy

for the individual

15. Tlie international situation,

with special reference to

Canada's obligations to

U.N.
IG. Citizenshi]! and profes-

sional obligations of engi-

neers.

17. The consulting engineer

and his work.

18. Engineering salesmanship.

The lectures were given either

by professors or by men actually

engaged in the work. For instance,

the first lecture on labour relations

was given by the executive assist-

ant to the vice-president in charge
of labour for one of Canada's larg-

est industrial companies, the sec-

ond, was given by a labour organ-
izer, and the third by a member of

the staff of the Institute of Busi-
ness Administration of the Univer-
sity of Toronto.

The total cost of the course was
slightly under $350, of which the

T&ronto Branch of the E.I.C. gave

$150, each student was charged $5,

and the balance was made up by
anonymous donations from two
members of the Toronto Branch.
The wisdom of charging the stu-

dents was evident in the interest

and application shown by them.

In spite of a 'flu epidemic and in

spite of some of the students being

sent out of town from time to time
by their employers, the average
attendance was over 7Q%. On the

conclusion one student said 'Be-

fore I went to college I was quite

a reader and quite a thinker. At
college I had to confine my read-

ing and thinking to my studies,

but this course has started me
again in reading and thinking out-

side of my work'.

When the course was finished,

the names of the students were
sent to their employers together

with an outline of the subject mat-
ter covered.

Those responsible for the course

think that it was a three-fold suc-

cess. It gave something of value

to the twenty-one men who took
it, it gave the junior section of the

Toronto Branch something defi-

nite to offer its members another

year, and it indicated how the In-

stitute branches can implement the

Monteith programme of profes-

sional development for young en-

gineers. There should be no great

difficulty in operating such a

course in any Canadian city. With
the advice and help of universitj^

extension departments it may be

l)o?sible to extend it to any young
engineer no matter how far he may
be from a centre of business and
industry.

Naturally many improvements
can be made in what was done last

winter in Toronto. Already last

year's students have taken steps

to continue in 1951-52, and some
junior members of the Niagara
Peninsula Branch have arrange-

ments under way.

A few suggestions to those in-

terested may be in order.

The students should be charged,

not only to help with the cost, but
also to give them a stake in the

course. The course can probably
be operated more cheaply than
last year's pioneer effort.

Since the local branch will prob-

ably have to help financially, only

E.I.C. members should be eligible

except under very exceptional cir-

cumstances.

The students themselves should

carry as much of the load as pos-

sible. For instance, the students

should take the chair in rotation

at each lecture, and each speaker

should be introduced by one of the

students.

Many good suggestions came
from the students themselves.

These and other information can

be obtained from the field secre-

tary's office. The field secretary

will consider a visit to any branch
or group where his assistance or

advice in starting such a pro-

gramme would help.

ff 99

THE ENGINEERING JOURNAL June, 1951

N.R.C.

"N.R.C." has become a familiar

symbol to most Canadian engi-

neers — it stands, of course, for

the National Research Council —
but we wonder how many of those

wiio are perfectly familiar with

the symbols are even vaguely fam-
iliar with the great number and
variety of projects with which the

N.R.C. concerns itself. Nobody
outside of the Council's immediate
staff could possibly name one per

cent of them.

These reflections are inspired by
a casual reading of the October-
December, 1950, progress report in

the fields of radio and electrical

engineering, issued by the Council
in January last. Here are thumb-
nail accounts of 26 investigations

in progress, many of them involv-

ing sub-investigations, covering a

field ranging from the observation

of shooting stars to electrical

methods for determining blood
pressure at the heart. A few of the

intriguing entries in the table of

contents are "Solar Noise Ob-
servations", "An Electron Accel-

erator", "Merchant Marine Rad-
ar", "Static Electricity Hazards
in Operating Rooms" and "A Flash

Generator".

To those of us not too familiar

with its operations, this report

gives some clue to the breadth of

N.R.C.'s interests, especially when
it is remembered that radio and
electrical engineering is only one

of the several divisions in which
research is proceeding. Again, this

report shows a nice balance be-

tween the purely theoretical and
the practical, which suggests that

perhaps engineers could to ad-

vantage call upon the National

Research Council for advice and
assistance oftener than they do.
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Pan American Conference

Under the title "Upadi" there

appeared in the May Journal a

general article on the newly creat-

ed Pan American Conference of

Engineering Societies. That article

stressed the usefulness of a co-

ordinated group of such societies,

and referred to some of the objec-

tives. This article purposes to be a

description of the conference itself,

and is published in the belief that

members will wish to know about

it, and that, with knowledge will

come recognition of its merits and
its potential.

The dates of the conference were
April 19th to 22nd inclusive, and
the location was Havana, Cuba.

The meetings were held in the

beautiful premises of the Cuban
Society of Engineers, although

much of the committee work was
done in quieter and more comfort-

able surroundings at the hotel.

The Institute was represented by
its president, James A. Vance and
the general secretary. On the list

of subscribing societies 19 countries

were included although the count

of those actually represented at

Havana was 15. In most instances

the delegates were the president

and secretary of each society. The
American delegation was made up
of 10 representatives including the

presidents of three organizations,

and represented the five senior so-

Above. A group of delegates photo-
graphed on the opening day of the
meeting, against a backdrop of the
flags of the participating countries.
Left to right, H. B. Morales. Puerto
Rico; Francisco Pons, Puerto Rico:
Francisco Morales, Panama; L. I.

Migone, .Argentina; ^I. .J. Puente,
Cuba, chairman of the conference;
A. J. Ackerman. United States; L. A.

Wright, Canada; S. E. Reimel, United
States; J. A. Vance, Canada: W. N.

Carey, United States; Prof. ^ ilia.

Cuba; ,|. P. A. Tabio, Bolivia.

Below, left. President James A. Todd,
of the Engineers* Joint Council, is

shown here as he addressed the closing

banquet. On his right is Ing. Satur-
nino de Brito FUho, of Brazil, provi-

sional president of Upadi; from his im-
mediate left are Senor Puente, Cuba:
A. J. Ackerman, U.S.A.; and Senora
Puente.

Below, right. The president of Cuba,
Dr. Carlos Prio Soccaras 'in white',

meets the delegates at his palace.
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President Vance of the Institute receives the key to the city of Havana from Mayor Alcade Castellanos. On the mayor's
left is Senor Manuel Puente, chairman of the conference.

Since much of the conference discussion was in Spanish and Portuguese, translations had to be made for the
Canadian and American delegates. This photo shows A. J. Ackerman, who headed the U.S. delegation as he addressed
remarks to the chair.
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cietie? that constitute the Engi-
neers Joint Council.

This conference was the follow

up of an earlier exploratory con-

ference held in 1948 at Rio de
Janiero. On that occasion a pro-

visional agreement was written.

The jnost time-consuming item on

tlie Havana agenda was the at-

tempt to put into workable terras,

this provisional agreement or con-

stitution. A completely satisfactory

answer was not found, but with
certain important changes the pro-

visional constitution was accepted
until the next meeting. In the

meantime the committee on consti-

tution and by-laws is to continue

its work, so that a wholly accept-

able and workable constitution will

bo ready for final approval in 1954.

The formal programme began on
the 19tli, but as far as the Can-
adians were concerned the work
i)egan on the 18th. On that day
there was a long conference with
the United States delegates, at

which the thinking and planning of

the two groups was integrated

nicely to the end that they could

make their maximum contribution

to the proceedings.

The conference opened on Thurs-
day the 19th with much fanfare.

The platform was draped with the

flags of the nations represented and
the president of the Cuban society

welcomed the visitors with warm
words of hospitality. Throughout

the days of the conference local in-

stitutions and celebrities kept up
the programme of hospitality. The
local press was generous and car-

ried many photographs of persons
and functions, and a running ac-

count of the proceedings.

The demands of the conunittees

left but little time over the four

days for other interests, but the

diversions which were offered in-

cluded a pre-luncheon "party" at

the offices of the Bacardi Company
(fortunately situated directly

across the street from the engineer-

ing society's building), a reception

at the Presidential Palace by the

President of tlie Republic, Dr.
Carlos Prio Soccaras, another re-

ception, this time by Mayor Al-

cade Castellanos, at one of the

city's beautiful parks, a wonderful
luncheon at the equally wonderful
Havana Yacht Club, and finally

the closing banquet on Sunday
night. This started about 11 p.m.

(scheduled for 9 p.m. I and finish-

ed at 2 a.m.

The outstanding feature of the

whole conference was the determ-
ination of all delegates to complete

the business and reach agreement,

regardless of differences of opinion,

language, nationality and geo-

graphy. The same broadminded
I)olicy could be used to good ad-

vantage on a much larger stage.

The objectives of UPADI are

quite ambitious. The interim con-

stitution lists them like this:-

Art. 3 OBJECTIVES:
The UPADI is established for

the following purposes:

a) To encourage

1) The organizing and conduct-
ing of periodic Pan-American
Engineering Conventions

;

2) the organizing of Conven-
tions for the advancement of

tlie professional standing of

Engineers.

b) To promote

1) individual and collective

visits between member coun-

tries and to other places of

interest;

2) the interchange of teachers,

lecturers, engineers, and stu-

dents among the universitie-

schools, and engineering a:r-

sociations;

3) personal contacts between the

engineers of different coun-

tries.

c) To organiro

1) relations between engineering

organizations on an adminis-

trative level;

2) the technical, professional,

economic, and social inter-

change, either individually or

collectively, between the

members of the constituent

organizations

;

3) technical competitions among

The delegatCH atui their ladies are pictured here as they were entertained by Mayor^Castellanos in Havana's magnificent
city park.
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the engineers and engineering

students of the Americas.

d) To develop

1) professional rules of practice;

2) the application of codes of

professional ethics.

e) To promote the study of

1) technical problems jointly af-

fecting member countries;

2) Inter-American public works

and economic problems.

f) To contribute

1) to the enhancement of the

status of the engineering pro-

fession
;

2) to the increased usefulness of

the profession to the public

;

3) towards the strengthening of

the cause of peace, and the

ties between nations;

4) to closer technical relations

between American countries;

5) to the economic development
of American countries.

In his address of welcome Senor
Manuel Puente of Cuba, president

of the meeting said "The signifi-

cance of this event rises as we ap-
preciate the unique nature of our
business, in bringing into being the

Pan American Union of Engineer-
ing Societies, an organization which
we affirm will so greatly benefit oui

profession that its social mission
will be most fruitfully carried on
for the advancement of engineer-

ing in this hemisphere".
Senor Puente went on to say

"My conviction is most deep that,

at the completion of our task, we
shall have made these goals and
laid down the foundations for a

continuous and progressive under-
standing that will benefit not alone
our class, its objectives and in-

terests, but as well, the national

and spiritual advancement of the

great inter-continental family".

The programme of work for the
first three days was outlined on the
printed sheets which were distri-

buted at the opening session. This
called for business sessions each
day from 9 a.m. to noon—3 p.m. to

6 p.m. and 9 p.m. "till closing"

—

an ambitious programme for sure
—particularly with the thermome-
ter at 85 plus and humidity at the
saturation point.

Four main committees were set

up whose work came under these
headings :-

1—Constitution and by-laws
2—Professional ethics
3—Information and Publicity
4—Finance

Membership is restricted to or-

ganizations of a national character,

one to a country, located within

the general boundaries of North
and South America. The general

description of qualifications is that

the member "is a representative of

the engineering profession of its

country, from a general and na-

tional standpoint".

The proposed method of financ-

ing is interesting. It is not planned
to have any fixed fee or charge for

each organization. The plan is to

set up a foundation to which con-

tribution can be made by societies,

individuals, or business organiza-

tions. This fund is under the man-
agement of the Board.
The secretary (without remun-

eration) will be at the same loca-

tion as the president, although a

permanent address for the safe-

keeping of records, etc., will be

established at Montevideo, Uru-
guay, which is now the headquar-
ters of the South American joint

organization known as "USAI".
The board of directors will be

made up of representatives of nine

societies, or nine countries. Canada
is one of the first nine selected, and
at the annual meeting of the Coun-

cil of the Institute, on May 7th,

Uie retiring president, James A.

Vance, was appointed to this post.

The Board selects the president.

F. Saturnino de Brito Filho, pre-

sident of the provisional commit-
tee was one of the featured speak-

ers. He reviewed the history of

engineering organization in South
America, and the development of

UPADI, and concluded with these

moving words: "UPADI is not an
artificial organization arbitrarily

conceived, for it springs from the

natural laws governing the evolu-

tion of human communities, and
leads them to act with increasing

agreement and growing brother-

hood. Your provisional committee
states its unflinching faith in the

high ideal which has brought us to-

gether — the continuous improve-

ment of our professional relation-

ships and the flawless altruism

which brings together the engi-

neers of the young nations of our

hemisphere".

That was the dominant note of

the entire conference. Senor de

Brito's words seem like a fit and
proper closing for these rambling

I'emai'ks of your representatives.

Associate Comniittee on Publication and

Abstracting Services

The folloiuing is a report pre-

sented to Council on April 7th,

and printed hereinth under its

instructions.

This committee has been set up
under the auspices of UNESCO.
The National Research Council

has adopted it as one of its asso-

ciate committees at the request of

UNESCO. The Institute is one

of the organizations invited to

participate.

The first meeting was held at

the National Research Council in

Ottawa on March 22nd. There
were in attendance representatives

of several departments of the gov-

ernment such as the Archives,

N.R.C. library. Department of

Fisheries, Department of Agricul-

ture, Department of National De-
fence, National Research Council.

There were also representatives

from several commercial publish-

ing firms and there were three pro-

fessional institutes represented in-

cluding the Chemical Institute of

Canada, the Canadian Medical

Association, and the Engineering
Institute.

The purpose of the committee is

to study ways and means by
which a better abstracting sei-vice

can be provided for engineers and
scientists in Canada. This same
question is being studied by sim-
ilar committees in many parts of

the world.

The first meeting was interested

]irincipally in discussing the exist-

ing abstracting services. It was
felt that information of this kind
was essential before any planning

could be done for anything further

in Canada or elsewhere.

Specific items on the agenda had
to do with:

(a) copyrights and the Fair
Copying Declaration of the

Royal Society

(b) author's a b s t r a c t s or

synopses
(c) how to provide material for

abstracting journals

(d) translations from foreign

language ]iublication.s
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(e) new methods of publication

(f) mechanical methods of

locating information from
files.

It was surprising to find out

how many different organizations

and government agencies were in-

terested in this type of abstract.

It was apparent very quickly that

already there is a great deal of

duplication of the services. One of

the interests of the committee is

to discover if some means can be

found whereby the abstracting

might be pooled in such a way
that much of the duplication

might be eliminated.

It was interesting also to find

out that in the United States they

are working on new types of me-
chanical methods for filing and
for sorting abstract information.

These are automatic machines
which could quickly gather to-

gether information in any one of

hundreds of categories within a

short period of time.

The Institute's interest in these

things is considerable. Anything

that we can do that would make
a better abstracting service for our
members would be very helpful.

Already we are in association with

the American Society of Mechani-
cal Engineers and the Institution

of Mechanical Engineers of Great
Britain in the publishing of

Applied Mechanics Reviews. This
is a monthly publication providing
a critical report on thousands of

different articles appearing in a

great variety of publications.

The chairman reported to us
that UNESCO estimated that
there were each year about a mil-

lion or a million and a half scien-

tific papers published through fifty

thousand separate sources. It is

rather staggering to hear this and
in fact makes one wonder whether
or not any solution could ever be
found.

A sub-committee was appointed
to make a further study of some
of the items on the agenda. The
next meeting of the committee will

depend upon the report which
comes from this sub-committee.

American Academy of Poll tical and

Social Sciences

Fifty-fifth Annual Meeting

The undersigned local members

of The Institute attended the

Fifty-Fifth Annual Meeting of

The American Academy of Politi-

cal and Social Sciences at the Ben-

jamin Franklin Hotel in Philadel-

phia, Pennsylvania, on April sixth

and seventh as delegates of The
Engineering Institute of Canada.

The general topic of discussion

was "Lessons from Asia", which

was timely, interesting, instruc-

tive, and enjoyable as it included

not only a very good luncheon but

also The Battle For The Mike, a

Donnybrook Fair of which, later.

The first session, with Dr.

Frank Aydelotte in the chair, on

Totalitarianism and Democracy"
was very interesting. Mr. Harold

R. Isaacs, Far East correspondent

and author, took both Great Brit-

ain and these United States to

task for the vacillating Far East-

ern Policy of immediate self in-

tere-st. He deplored the Korean
incident and thinks it possible to
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negotiate an honourable settlement

at present. In this he was opposed

by Thomas H. D. Mahoney, Pro-
fessor of History, M.I.T., who
favours MacArthur's suggestion of

a blockade and bombing of

China's coastline cities with

ground forces as needed. This

would, of course, put the fat in the

fire and touch off World War III.

The second session on "The East

and The West" concerned itself

with the Near East, Turkey, Is-

rael, the Arab nations, and Iran as

being the meeting point of three

continents and the origin of the

principal religions of the world.

The Anglo-Iranian Oil nationali-

zation came in for thorough dis-

cussion. India and Southeast Asia

were included.

The third session on "Two
Views" brought forth the fire-

works.

Mr. Juliusz Katz-Suchy, Perma-
nent Representative of Poland to

the United Nations, read a pre-

pared harangue of some 7,500

words of Russian propaganda of

the Vishinskj'-Molotov type, ac-

cusing Great Britain and United
States of rank Imperialism. His
contention that capitalism leads to

both political and economic im-
perialism and all the ills of the

nations, repeated over and over

again in different forms for over

an hour, got under the skin of the

audience. Finally a woman got up
and demanded a stop. The am-
bassador said he could finish in

five minutes, at the end of which
he still had six pages to read so

the chairman, Vice-President
Kulp, flagged him down but not

before he said some very nasty
and funny things, such as "The
decisive role played by Russia in

the defeat of the Japanese Imper-
ialists" and so on, with little re-

gard for truth or facts.

Mr. Adolf A. Berle, Jr., pro-

fessor of law at Columbia Univer-
sity and adviser to President

Franklin Roosevelt, answered in a

less ponderous vein, including ridi-

cule, sarcasm, quote and unquote,

and starting with "Fellow Imper-
ialists, Interventionists, and Op-
pressors". He continued with a few

pertinent remarks such as "I only

hope that when the learned repre-

sentative gets back to Poland and

reports to the Russian General

who directs that "liberated" coun-

try he explains our strength and

weaknesses. I w'as glad to witness

the courtesy shown him here."

Katz-Suchy jumped up, put on

his hat and pulled a Gromyko,
although he had promised the

chairman to remain for the ques-

tion and discussion period. Katz-

Suchy could "dish it out but could

not take it". He returned briefly

and tried to grab the mike for

further propaganda. Mr. Berle

merely put it behind him and the

Chairman stepped in and broke up

the clinch. Tut, tut— such things

are not done in the staid Academy
of Political and Social Sciences.

Mr. Berle went ahead and tore

Katz-Suchy's statements to pieces

only time calling a halt, — such

statements as "the unhappy di%i-

sion of India was an imperiaUstic

scheme of Great Britain" when, in

fact, she fought this division and

only agreed because it seemed tht-

only solution. Also (for you Cana-

dians) "t h e British Common-
wealth of Nations is only the old

Empire in a different form" al-

though as a boy and man in Can-

ada for thirty years we cannot

remember "the iron heel of Great
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Britain" under good Queen Vic-

toria and Edward The Peace-

maker (this by Pardee as a genu-

ine Canadian. Kerr, being a Unit-

ed States citizen, cannot make
such remarks).

The fourtji session on "Interpre-

tations by Asians" was largely

geo-physical and economic, with

emphasis on overpopulation and

insufficient arable land calling for

industrialization and exportation

of finished products, which is a

long term project. In the mean-

time help such as grain for India

(held up presently in the U.S. Sen-

ate) and other help such as E.C.A.

and Point Four are required.

We fear we bore you. The fifth

and sixth sessions on "Funda-
mentals in Asia" and "How
Others View Us" went along with

no outstanding event. As far as

your delegates were concerned, "a

very pleasant time was had".

W. S. Pardoe, m.e.i.c.

S. Logan Kerb, m.e.i.c.

Correspondence

Montreal, Que.

Dear Mr. Editor:

To simplify the work of archi-

tects, engineers, and contractors

—

the Standard Specification enclosed

herewith is submitted for the care-

ful consideration of all those con-

nected with the building trades.

The proposed specification

based, more or less, on actual ex-

perience, takes cognizance of the

fact, that, in dealing with human
beings, it is ridiculous to strive

for the unattainable. The usual

vague generalities and ambiguities

have been omitted, leaving only

the veiy basic essentials. Any
similarity to specifications—past,

present or future—is absolutely

accidental.

Suggestions, additions and
amendments are welcome—so that

eventually the perfect specifica-

tion may be compiled—-which will

have the blessings of the architect,

estimator and construction super-

intendent.

L. Shector, m.e.i.c.

Standard Specification

Scope

Furnish all labour and materials

required to erect building on the

site chosen. Building is to extend

to property lines on all four sides,

and to be carried up to a height

consistent with the load-bearing

capacity of the soil.

Nofe

This specification is accom-
panied by plans and vice versa. In
the case of similarity between
plans and specifications, the archi-

tect is to be heartily congratulated.

Payment

Payments will be made on the

first of each month, an amount
equal to the contractor's antici-

pated disbursements for said

month plus 15 per cent. It is hoped
that the building will be completed

within six months after final pay-

ment has been made.

SubsiiMions

Substitutions may be made pro-

vided same do not involve addi-

tional expenditures on the part of

the contractor.

Extras

Extras will comprise the making
good of inadvertent omissions on

plans of such encumbrances as

lintels, columns, chimneys, etc. In

order to avoid embarrassing dis-

cussions with the owners re such

situations, no applications for "ex-

tra" payment will be considered.

However, compensation will be

derived from the fact that the con-

tract will be awarded to the high-

est bidder.

Job Meetings

Rotating chairmanship — with

not more than six cross-discussion.«

taking place simultaneously.

Progress Chart

After job is completed, submit
progress chart, along with properly

dimensioned plans.

Excavation

A hole shall be dug to accom-
modate the building. It shall be
slightly on the small side, so as

to permit a snug fit, and thus min-
imize vibration. If water, rock or
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other obstacles are encountered,

try another site nearby.

Foundations and Concrete Generally

Concrete footings of aesthetic

proportions shall be poured prior

to commencing superstructure. If

footings overlap, move column
centres farther apart.

Any well known admixture sup-

plied free by the manufacturers,

may be used—provided room is

left for the occasional bag of ce-

ment.

Concrete shall be three weeks
older at 28 days than at 7 days.

Tests shall be made to ensure that

this is so.

Formvfork

Formwork should not be strip-

ped until after concrete has been
poured. If the structure remains
standing after stripping the struc-

tural designer is to be congratu-

lated.

Reinforcing

Reinforcing steel dumped ofi'

trucks onto formwork is to be

levelled approximately and care-

fully coated with form oil—so as

to facilitate removal and re-use

—

if the structure collapses. All re-

inforcing steel left over—is to be
melted down—and re-used for

ornamental iron work.

Structural Steel

Structural steel framework shall

conform to architectural require-

ments. Columns are to be located

in corners, where this is not pos-

sible—use cantilevers. Beams shall

be cut, notched or burnt as re-

quired to permit clearance for con-

duits, ducts, pipes, windows, etc.

Bolted connections shall either

be riveted or welded—to be on the
safe side.

Floors and ceilings shall be kept
clear of all structural members, so

as not to be affected by deflection

in any way.

Masonry

Bricks to be laid with careful

deliberation. Joints to be filled

thoroughly, only in the presence
of architect's representative. After
walls have been erected, apply
generous coating of pitch to ex-

terior surface—so that splashing

and pitch stains by roofer will not
be noticeable.

Mechanical Trades

Building is to be heated—with
heat losses kept to a minimum by
equalizing inside and outside air

temperatures.
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Ligliting fixtures are to be cen-

tred oil sprinkler heads.

If risers coincide with pipe

sleeves, heating contractor is to

be congratulated.

Reduce ventilating ducts to one-

half of size shown on plans, so

as to permit crawling space below

them.

If there is interference between
electrical conduits, and slab rein-

forcing we wouldn't be a bit sur-

prised.

Interference with other trades is

to be expected. The owner has

kindly consented to bear the cost

of moving and reinstallation of

any work.

Tenders

Tenders must be submitted not

later than 2 o'clock next month.
In the case of identical tenders,

duplicate awards will be made

—

that is—two or more buildings

will be erected.

Elections and Transfers

At the meeting of Council held at the

iVIount Royal Hotel on Monday, May
7th, 1951, a number of applications were
piesented for consideration and on the

recommendation of the Admissions
Committee the following elections and
transfers were effected

;

Members:

J. H. Beatty, Owen Sound
T. A. Bernier, Rimouski
J. A. Brownlee, Shawmigan Falls

P. G. Campbell, La Cave, Ont.

R. H. Clark, Winnipeg
J. U. Copeman, Victoria

F. H. Fargey, Montreal
J. Farley, Toronto
G. G. Fyke, Penticton
A. Gagnon, Rimouski
R. B. Hall, Calgary
H. W. Hignett, Winnipeg
A. E. Hyde, Kingston
J. C. Kesson, Montreal
A. Klain, Montreal
O. A. Kuys, Montreal
B. C. Lamble, Orillia

M. S. Lipovscak, Hamilton
G. R. Pink, Winnipeg
G. Reed, Montreal
P. E. R. Thomas, Rimouski
A. E. Tyson, Geraldton, Ont.

B. D. Wood, Winnipeg

Juniors

:

.1. M. Bennet, Halifax-

R. \V. Blair, Shawinigan Falls

.]. M. Cathio, Edmonton
R. .1. Gill, Montreal
,1. W. Golding, Niagara Falls

K. Grotterod, Montreal
H. R. Kivisild, Montreal
G. 0. Lucas, Winnipeg
N. F. Macfarlane, Arvida, Que.
T. J. McClean, Sarnia
W. A. H. McCorquodale, Montreid
B. M. McVicar, Edmonton
R. F. V. Read, Montreal
J. M. Takacs, Windsor
E. J. Woods, Cornwall

Transjerred jrom the class oj

.lunior to that oj Member:

J. L. Allen, Asbestos, Que.
A. D. Bloomberg, Shawinigan Fall.s

W. G. deHart. Point e Claire

B. A. E.skenazi, Montreal
G. W. Lawson, Brandon
H. D McNiven, Toronto
H. Hpector, Watertown, N.}'.

H. H. Todgham, Chatham
.1 H. Wilson, Hudson Heights
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Transferred jrom the class oj

Student to that oj Member:
D. G. Carty, Edmonton

Transjerred from the class oj

Student to that oj Junior:

M. Kostiuck, Kirkland Lake
P. Leonidas, Edmonton

The jollowing Students were admitted:
R. A. Baillie J. A. Macdonald
W. E. Bridgeman V. McDonald
M. G. Brown W. W. Mungall
G. S. Dickey D. W. Murray
D. C Gordon L. O. Rispler
P. T. Gunby iR. A. W. Rotoinson
K. T. Kennah I. C. Smith

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:

Al^ERT.\

Member:
M. R. Knott, Turner Valley

Junior:

F. B. Matthews, Edmonton

Junior to Member:
P. H. Dau, Edmonton

Saskatchew.an
Junior:

W. J. Hardstaff, Saskatoon

Students:

.1. A. Bryan, Brulgejord
G. A. Crispin, Saskatoon
W. Daviduk, Knroki
.1. S. Kermeen, Saskatoon
W. C. Phillips, Saskatoon
A. D. Reed, Saskatoon
I>. A. Rowe, Saskatoon
M. Sliayna, Saskatoon
B. F. Sworder, Saskatooii

E. H. Vogt, Sivijt Current

Junior to Member:
J. M. Patterson. Reginn. Snsk.

Student to Junior:

.\. E. Dawson, Regina

Manitoba
M embers:

P. C. Campbell, Winmpeg
,1, D. Walker, Winnipeg
R. S. Williams, Winnipeg

Quebec
.Member

:

E. M. Silver, .Montreal

News of Other
Societies

The American Institute of

Chemical Engineers (120 East

41st Street, New York 17, N.Y.)

has scheduled the annual meeting
for December 2 to 5. 1951, at the

Chalfonte-Haddon Hall Hotel,

Atlantic City, N.J.

The American Society of

Mechanical Engineers (29 West
:j9th street, New York) announces

the following meetings to take

. pkce during the coming months:

the 6th annual petroleum mech-
anical engineering conference, Sep-

tember 24 to 26, at Tulsa, Okla-

homa; the fall meeting, at Hotel

Radisson. Minneapolis, Minn.,

September 25 to 28; the exhibit

and joint conference of the indus-

trial instruments and regulators

division of A.S.M.E., and the In-

strument Society of America, at

Houston, Texas, September 10 to

14; the fuels and coal conference,

a joint meeting wath the American
Institute of IMining Engineers, ai

Roanoke, Va., October 11-12; th-.

annual meeting of A.S.M.E., at

Atlantic City, N.J., Chalfonte-

Haddon Hall Hotel, November 25

to 30.

Two general meetings of the

American Institute of Electricol

Engineers (33 West 39th St., New
York) are scheduled for late sum-
mer and fall. The Pacific general

meeting will be held at the IMult-

nomah Hotel, in Portland, Oreg.,

August 20 to 23; and the fall gen-

eral meeting will be at Cleveland.

Ohio, October 22 to 26.

At the General Discussion on

Heat Transmission, London, Eng-

land, September 11 to 13. Prof. E.

A. Allcut, M.E.I.C.. of the Univers-

ity of Toronto, will represent the

Engineering Institute of Canada.

The joint committee on North

American participation consists of

repre.*entatives of many of the

engineering societies of the con-

tinent, with the American Society

of Mechanical Engineers, co-ordin-

ating administrative details. The

Institution of ^Mechanical Engi-

neers, England, is co-ordinating

details of participation by British

and European engineers, with the

co-operation of technical societies

in Britain, Australia. India, New
Zealand, South Africa, Belgium.

Denmark. France, Holland, Nor-

way, Sweden and Switzerland.
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Institute Awards

At the Annual Banquet on Friday,

May 11, Institute honours and awards
were presented to those of their recip-

ients who were able to be at the meet-
ing. These distinguished members of

the profession were E. V Caton, who
was made Honorary Member, C. R.
Young, who received the jjir John Ken-
nedy Medal, C. M. Anson, who was
awarded the Julian C. Smith Medal,
and Jacques Barriere, who obtained the
Ernest Marceau Prize.

Other recipients of honours and
awards, who were unable to receive them
at the Annual Banquet were: W. A.
Mather and W. R. Turnbull, Honorary
Memberships; C. P. Edwards, Julian C.
Smith Medal; F. S. Small, Gzowski
Medal; and C. G. Saunders, John Gal-
braith Prize. It is expected that these
awards will be made as appropriate
occasions arise during the year.

Honorary Memberships

Edward Victor Caton, Hon. m.e.i.c,

chief engineer and manager of electric

utility, Winnipeg Electric Company, was
bom in Hove, England, September 26,

1884, and began his technical training at

Brighton Technical College and the City

E. V. Caton, Hon.M.E.I.C.

and Guilds of London, where he won
the certificate in honours electrical en-
gineering in 1903. He served an appren-
ticeship with Crompton and Company.
Chelmsford, England, and was with
Hove Electric Light Company and Vick-
ers Limited, Sheffield, in charge of elec-
trical tests. He came to Canada for
Vickers with machines for the City of
Winnipeg Hydro Electric System plant
at Pointe du Bois, and remained in this
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country, joming the Winnipeg Hydro
engineering staff. He became chief en-
gineer in 1912 and held this position
until 1922 during the most difficult for-

mative years of the Company. During
this time the Pointe du Bois power house
was completed and preliminary work
was done on the Slave Falls plant of the
Winnipeg Hydro Electric System and
the steam heating and standby plant.

In 1922, Mr. Caton joined the Win-
nipeg Electric Company as electrical

engineer, participating in the develop-
ment of Great Falls and in the initial

work at Seven Sisters Falls, now in the
process of completion under his personal
direction.

In 1933, he was made chief engineer of

Winnipeg Electric Companv and in 1936
became chief engineer and manager of

power production, reporting direct to

the president. In 1948 he assumed the

title of manager of electric utility, in ad-
dition to that of chief engineer.
He is well known throughout Canada

for his contributions to eiigineering or-

ganizations. He was president of the

Canadian Electrical Association in 1946-

47. He is also greatly interested in the
Manitoba Electrical Association, of

which organization he is a past-presi-

dent. He is a member of the American
Institute of Electrical Engineers and a

past-president of the Association of Pro-
fessional Engineers of the Province of

Manitoba. He served on a special com-
mission under the chairmanship of Dr.
Emerson Schmidt set up by the Mani-
toba Provincial Government in 1942 to

investigate rural electrification. He was
appointed a member of the Manitoba
Advisory Committee on rehabilitation

training in 1944, of which organization
he remains a member. He is a member,
also, of the Water Power Engineering
Board set up by the Government oi'

Manitoba to advise on the development
of the Pine Falls plant.

Mr. Caton joined the Institute in

1917; he was councillor for the Winni-
peg Branch in 1925-26, and vice-president

for the western zone in 1935-36.

William Allan Mather, Hon. M.&.I.C.,

a railway operating officer of long ex-

perience, and an engineer graduate of

McGill University at Montreal, became
president of the Canadian Pacific Rail-

way Company on March 8, 1948.

Before his election as the company's
seventh president, the first civil engineer
to reach that position, he had been
operating vice-president at Winnipeg
since 1942. He has been a railroader

since he was 19, except for four years
when he took time out to get his uni-
versity degree.

In addition to his work for the C.P.R.,
Mr. Mather is chairman of Canadian
Pacific Steamships, Limited; Canadian

Pacific Air LineSj Limited; president,

Canadian Australasian Line, Limited;
president of the Seigniory Club Com-
munity Association Limited and the

Scottish Trust Company; and alternates

each year as president or vice-president

of the Northern Alberta Railways Com-
pany, the Toronto Terminals Railway
Company and the Vancouver Hotel
Company, Limited.

He is a director of the Consolidated
Mining and Smelting Company of Can-
ada Limited, the Associated Screen News
Limited, the Alberta Railway and Irriga-

tion Company, Canadian Marconi Com-
pany, Canadian Pacific Express Com-
pany, Bank of Montreal, Royal Trust
Company, and other companies.

Born in Oshawa, Ont., in September,
1885, he attended public and high school

there before going to McGill. He grad-
uated from University in 1908 and im-
mediately entered the C.P.R. as an axe-
man. During the following year he re-

ceived appointments as instrument man
at Kenora, Ont., transitman at Lake
Louise, Alta., and his progress since that

W. A. Mather, Hon.M.E.I.C.

time was steadilj' toward his present
position.

He transferred from engineering to

operating in 1912 as acting superintend-
ent at Kenora, after two years as resi-

dent engineer at Winnipeg. From then
until May of 1933, when he was appoint-
ed assistant to the vice-president of the
company at Montreal, he served at Ken-
ora as superintendent, at Vancouver as
assistant general superintendent and at
Calgary and Moose Jaw as general
superintendent.

In September, 1934, after a year as

assistant to the vice-president, during
part of which period he acted as general
manager of eastern lines, he returned
west as general manager of western lines

with headquarters at Winnipeg. From
Winnipeg he returned to Montreal to
the presidency.

Mr. Mather has always been interest-

ed in aviation and since the formation
of Canadian Pacific Air Lines, he has
made frequent flights throughout the
north country. These included several
trips to the Alaska Highway during its

construction period.

On the executive committee of the
Railway Association of Canada, Mr.
Mather also is a member of the advisory
committee of the Canadian Standards
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Association, a member of the Eastern
Railroad Presidents' Association, and a
director of the Canadian Forestry Asso-
ciation.

He is honorary president of the Mont-
real Division of the Navy League of

Canada and is a former member of the
Board of Trustees of the Winnipeg Gen-
eral Hospital in which he was chairman
of the finance committee from 1942 to

1944. He is honorary chairman of the
Canadian Paraplegic Association (Que-
bec Division).

Mr. Mather joined the Institute as an
.Associate Member in 1911 and was
transferred to Member in 1920.

Wallace Rupert Turnbull, Hon. m.e.i.c,

was born in New Brunswick on October
16, 1870. Following his graduation in

1893 from Cornell University in me-
chanical and electrical engineering, he
spent a year in post graduate work at
Cornell and a further year at the Uni-
versity of Berlin. During the next five

years, as research engineer with the

W. R. Turnbull, Hon.M.E.I.C.

General Electric Company at Harrison,
New Jersey, he frequently corresponded
with Dr. Samuel Langley who first for-

mulated the theory of flight, with Otto
Lilienthal who experimented with gliders

in 1896, and with Gustav Eiffel of Eiffel

Tower fame, who built the first wind
tunnel.

In 1902 his interest in the subject of

heavier-than-air flight led him to resign

this position and to establish his own
laboratory at Rothesay, New Brunswick
Here fourteen years of brilliant progress
in the field of aeronautical research won
uim recognition as a pioneer in this new
.science. Here he built the first wind tun-
nel in Canada in 1902, using it for tests

on the properties of Aerofoils. Passing
on to experiments with scow type hydro-
planes driven by air propellers, he con-
structed a 375-foot experimental track
for testing airscrews in the open; the
first in aviation history in which power
absorbed by the airscrew was compared
with the power delivered by the airscrew
in axial motion. The results, published
in the Scientific American on April 3rd,

1909, won him a bronze meda) and a

Fellowship in the Royal Aeronautical
Society.

He also conducted research on wing
surfaces, patenting the double curvature
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wing surface, though he allowed this

patent to lapse, thereby sacrificing a
handsome return in royalties. But Turn-
bull's greatest contribution to flying,

according to the experts, lies in the field

of pure science, rather than in his in-

ventions; for example, his two funda-
mental Laws of Aerodynamics, put for-

ward in 1912. He gave the world new
data on the principles of the flying ma-
chine, on the "lift of a wing", on "drag
forces", and on "centre of pressure". An-
other discovery in the realm of pura
science was announced in 1911. His
"Laws of Airscrews", published in the
Aeronautical Journal in London in Janu-
ary, 1911, announced the discovery of

the now well-known laws of air pro-
pellers.

In 1914 he closed his laboratory and
went to Britain, where he engaged in

the design of various wartime devices
such as air propellers, bomb sights, and
torpedo screens. Returning to Canada
in 1918, he continued his work on ths
development of a "controllable pitch"
propeller, commenced in 1916 while he
was overseas. His first idea of mechani-
cal brake control attempted in 1923,
turning out to be impracticable, he now
sought a solution for changing the pitch
of the blades by an electrical control.
A second model working on this prin-
ciple was developed and built by Cana-
dian Vickers Ltd., and was successfully
tested at Camp Borden in 1927. Patents
on the Turnbull Controllable Pitch Pro-
peller were taken out in Britain by the
Bristol Aeroplane Co., and in America
by the Curtis Wright Corporation.

During his four years in Britain he
observed with great interest three small
mills that operated with power produced
from the tides. On his return to Canada
in 1918 he set to work at once on a

plan for harnessing the tides of the Bay
of Fundy at the confluence of the Petit-
codiac and Memramcook rivers, where
they enter Shepody Bay. He worked
out the whole design in detail, and found
that while a full development would
provide 200,000 hp., an initial develop-
ment of say 90,000 hp. would be readily
marketable and would cost some $122
per hp. at that time, while energy could
be sold at rates varying between a quar-
ter and a tenth of the rates then charged
for steam power in the Maritimes.

Turnbull presented a paper on the
subject before a general profession.ol

meeting of the Engineering Institute of
Canada at Saint John, in September,
1919, which was published in the E.I.C.
Journal for October of the same year,

and which gained widespread attention.
The late Samuel Insull of Mid-West
Utilities was so impressed with the pos-
sibilities of this idea, that in 1929 he
called for plans for spending over $50
millions for supplying power to the
north-eastern states from tidal power at

the Petitcodiac. A start on another tidal

project at Passamaquoddj' Bay was
actually made by the United States
Government in 1924 but the project was
later abandoned. Today, however, in-

terest is being renewed.

Mr. Turnbull joined the Institute as

a Member in 1944.

Sir John Kennedy Medal

Awarded for outstanding merit in the

profession—for noteworthy contribution

to the science of engineering and to the

Institute.

Dr. Clarence Richard Young, Hon.
M.E.I.C, was born near Picton, Ontario,

and was graduated as bachelor of apphed
science at the University of Toronto m
1903. His early engineering work in-

cluded structural engineering with Dom-
inion Bridge Co., Toronto, York Radial
Railways, Canada Foundry Company,
and Smith Kerry, and Chace, con.sulting

engineers, Toronto. In 1907 he became
lecturer in structural engineering at the
University of Toronto and in 1941 was
appointed dean of the faculty of applied
science and engineering. Dean Young
has been active in engineering work,
public and military affairs, and profes-
sioiial organizations. He has written
engineering text-books, technical papers,
and a host of non-technical works relat-

ed to engineering education and profes-

sional development, in which latter sub-
jects he has had a particular interest.

Always a supporter of the In.?tituie.

he is a past councillor and has served
as chairman of the Toronto Branch. He
was chairman of the Institute's Commit-
tee on International Relations, and has
represented the Institute on the Com-
mittee for Professional Training of The

C. R. Young, Hon.M.E.I.C.

Engineers' Council for Professional De-
velopment. He has taken a prominent
part in the work of the American So-

ciety for Engineering Education. He is

a member of The American Societj" of

Civil Engineers and has served on a

number of their technical committees.
His work as a committee chairman of

the Canadian Standards Association has

been notable, particularly in connection

with the specification on concrete a-

reinforced concrete.

Dr. Young is past vice-president

the Royal Canadian Institute, a membr
of the Association of Professional En;
neers of Ontario, The Newcomen S

ciety of England, and the Polish Insu-

tute of Arts and Sciences in America.

Dr. Young was a member of the three-

man commission on transportation wh;
under the chairmanship of Mr. Just:

E. R. E. Chevrier in 1937-38. investig;^

ed and reported upon the economics .

commercial transport in Ontario and :'.;

relation to other forms of transport. He
was chairman of the committee appoin"

ed by the Province of Ontario to rep:

on matters arising out of the Paymasu.
Mines Disaster of Februarj- 2, 1945. He
is a member of the Board of Governor?
of the Ontario Research Foundation.
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member of the Ontario Research Com-
mission, and a member of the Research
Council of Ontario. He was awarded
the medal of The Engineering Alumni
Association of the University of Toronto
for outstanding achievement in engi-

Qeering; and the medal of the Ontario
Association of Professional Engineers

for meritorious work "in the service of

man".

Dr. Young joined the Institute as a

Student in 1903, transferred to corporate

membership in 1908, and was made an
Honorary Member in 1949. He was
president of the Institute in 1942.

Julian C. Smith Medal

Awarded for "achievement in the de-

velopment oj Canada".

Lt. Commander Charles Peter Ed-
wards, M.E.i.c, is the deputy minister

for air services. Department of Trans-

port of the Dominion Government,
Ottawa.

In 1941 Commander Edwards received

that appointment when the position was
left vacant by the death of Colonel V. I.

Smart, m.e.i.c, in the fall of 1940. Com-
mander Edwards is chiefly known for

his work in radio and wireless telegraphy,

and played a large part in building up
Canada's networks of radio and wireless

C. P. Edwards, M.E.I.C.

facilities. A Welshman, he has spent
the greater part of his life in Canada.
He first entered the field of wireless

communication in 1903 when Guglielmo
Marconi erected a demonstration station
at Chester, England, just over the Welsh
border from Dodleston, Commander Ed-
ward's birthplace. Through his work
with that pioneer wireless station he
became a junior technical assistant on
Marconi's staff, and in 1904 came to

Canada to supervise the construction
01 stations at Camperdown, N.S., and on
Sable Island. His appointment as radio
director in the Marine Department came
in 1909 and he took charge of all wire-
less and radio activities. Cmdr. Edwards
has been the Dominion's representative
at practically all the international and
North American radio conferences held
since 1912. He was chairman of the com-
mittee which drew up regulations for
the compulsory equipment of ships with
radio, at the International Conference
for the Safety of Life at Sea in 1929.

As deputy transport minister he had
charge of civilian aviation under the
direction of Hon. C. D. Howe, Minister
of Munitions and Supply, and in the
transport division he operated under the
authority of the transport minister. Since
1949 Commander Edwards has been
deputy minister for air services, Depart-
ment of Transport.

He joined the Institute as an Asso-
ciate Member in 1916, transferring to
Member in 1940.

Clement Matthew Anson, M.E.I.C., was
bom in England and moved to Australia
at an early age and received his prelim-
inary education there. The third gener-
ation of his family to be interested in

the steel industry, he started to work
in it at the age of 14 years and has been
connected with it since that time. After
obtaining experience in laboratories and

C. M. Anson, M.E.I.C.

rolling mills he worked through all jobs
in the open hearth and became superin-
tendent of an electrical steel making
plant at the age of 18 years.

Mr. Anson left Australia in 1920 foi

Canada to enter McGill University and
five years later graduated with a B.Sc
in metallurgy. In the year of his grad-
uation he joined the Dominion Steel

and Coal Corporation as a laborer at

blast furnaces and in two years was
made assistant superintendent. In 1928
he became assistant superintendent of
rolling mills and later that same yeai
assistant general superintendent. In 1931
he was made assistant general manager
and in 1940 general manager of steel

operations, which position he holds at

the present time.

Mr. Anson joined the Institute as an
Associate Member in 1931, becoming a
Member in 1940. In 1946 and 1947 he
was vice-president of the Institute for

the Maritime branches.

Gzowski Medal

Awarded jor the best paper oj the
medal year.

Frank S. Small, m.e.i.c, was awarded
the Gzowski Medal for his paper on
"A Plan for the Development of The

St. Lawrence-Lachine Section", which
was printed in the August issue of the
Engineering Journal in 1950.

Mr. Small was born at Johnston, now
Highfield, N.B., in 1877 and was educat-

ed at Mount Allison and McGill Uni-
versity, graduating from the latter as a

B.Sc. in civil engineering in 1914. His

F. S. Small, M.E.I.C.

first engineering job was with the Mond
Nickel Co. on the construction of a
smelter and accessories at Coniston, Ont.,

from 1910 to 1913. Since then he has
been mainly, but not exclusively, on
river work in various capacities. He
joined Fraser-Brace Engineering Com-
pany Limited at Cedars, Que., in 1917,

as office engineer and, with oae rather
extensive break, remained with them
until 1948 when he retired.

He joined the Institute as a Student
in 1907, becoming an Associate Mem-
ber in 1917, transferring to Member in

1929.

John Galbraith Prize

Awarded jor the best paper by a Stu-
dent or Junior in Zone B, the Province
oj Ontario.

Charles Gordon Saunders, s.E.i.c, won
the John Galbraith Prize for his paper
on "Length-Stress Relationship of 65 ST

C. G. Saunders, S.E.I.C.
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Specimens when Bowed in Fixed Length
Holders for Stress Corrosion."

Mr. Saundei-s is a recent engineering

graduate of Queen's University. He is

now in the employ of the Department
of Highways of Ontario, as assistant to

the garage and equipment superintend-

ent, at Toronto.

A native of Wolfville. N.S., he did one
year pre-engineering at McGill. Later

he served with the R.C.N.V.R. for 27

months as radio artificer, 5th class, and
upon his discharge went to Queen's

L'niversity and attended the mechanical

engineering faculty.

He has worked, during two summers
with the Aluminium Laboratories Ltd.,

where his prize winning paper was writ-

ten and the work accomplished which it

describes. The author acknowledges the

assistance of J. C. Millson and A. C.

Pue-Gilchrest, of the staff of Aluminium
Laboratories. The paper was presented

with the kind permission of R. H. Rim-
mer, director of Aluminium Laboratories,

Kingston.

Ernest Marceau Prize

Awarded for the best paper by a
French-speaking Student or Junior in

Zone C, the Province of Quebec.

Jacques Barriere, S.E.I.C., was awarded
the Ernest Marceau Prize of the Insti-

tute for a paper entitled "Viaduc et

Trefle a Quatre Feuilles sui Boulevard
Cure Labelle".

Mr. Barriere was born in Montreal in

1924. He studied at Mont-Saint-Louis

College and at the Montreal Technical

Jacques Barriere, S.E.I.C.

School where he followed a four-year

course in machine-shop work and grad-

uated in 1944. After having taken a year

of pre-engineering, he continued his

.studies at I'Ecole Polytechnique, Mont-
real, where he graduated as civil engi-

neer in 1950.

During his summer holidays, he work-

ed on topographic surveys for the Que-
bec Stream Commission and the Sewage
Service, for the Provincial Government.
After graduation he worked first for

Fabius Ruel, c.e., q.l.s., and is presently

employed with the Public Works De-
partment of the City of Montreal.

Pe^UanaU
News of the Personal Activities

of

Members of the Institute

Geoffrey A. Gaherty, mji.i.c., the treas-

urer of the Institute for the year 1951-

52, is president and director of Montreal
Engineering Co., Calgary Power Ltd.,

Ottawa Valley Power Co., Calgarj'

Water Power Co. Ltd., Calgary Invest-

ments Ltd., Maritime Electric Co. Ltd.,

and a director of the Demerara Electric

Co. Ltd.
He received his engineering degree

from Dalhousie University in 1909 and
after a short period of engineering ex-

perience he joined the Canadian Gar-
rison Artillery and later went to France.
He was demobilized with the rank of

captain and joined Montreal Engineering
Company Limited in 1920 as a water
power engineer and director. In 1922 he
became chief engineer and he was ap-
pointed to his present position in 1933.

In 1923 he had become chief engineer
and general manager of Calgary Power
Company Limited, in addition to his

work in Montreal Engineering Company
In 1928 he became president of that
Company.
He was a recipient of the Julian C.

Smith Medal for the year 1950. In
1939 he was awarded the Gzowski Medal
for his paper "Drought a National Prob-
lem."

C. R. Young, Hon. m.e.i.c., consulting
engineer, Toronto, addressed the Engi-
neering Society of Cincinnati, on May
17, on the subject of "Engineering
Achievements in Canada".

E. A. Allcut, M.E.I.C., professor of me-
chanical engineering at University of

Toronto, will attend the International
Management Congress in Brussels, in

July. Early in September he is to speak
at the Management Conference at the

University of Birmingham. From Sep-
tember 11 to 13, he will attend the Gen-
eral Discussion on Heat Transmission
which is to be held in London. At that
discussion he will present two papei-s

giving the results of some work on heat
transmission, notably that related to

heat pumps, and he will be one of the
five presiding officers from North Amer-
ica. He will sail for Canada on Septem-
ber 20.

Professor Allcut has been appointed
chairman of the Power Test Codes Com-
mittee No. 16 of the American Society

of Mechanical Engineers, dealing with
producer gas.

A. J. Bonney, mxj.c, plant engineer for

The Quaker Oats Co. of Canada Ltd., at

Peterborough, Ont., is the chau-man of

the Peterborough Branch of the Insti-

tute.

Mr. Bonney was born at Oshawa, Onl.

He graduated from Queen's University

.4. J. Bonney, M.E.I.C

in 1935 with a degree of B.Sc. in me-
chanical engineering. He joined the

Quaker Oats Company in 1935 in the

mechanical maintenance department,

being engaged chiefly in draughting for

one year. In 1936 he moved to the elec-

tric power department on electrical

maintenance and repair, and to the

steam power department in 1937. He
obtained the Ontario first class station-

ary engineers certificate in 1943. Before

receiving his present appointment as

plant engineer, he was successively elec-

trical superintendent, and chief steam

engineer.

He joined the Institute as a Student

in 1935, transferring to Junior in 1940,

and becoming a Member in 1947.

J. L. Rannie, MJi.i.c, has retired from

his position as Dominion geodesist and

International Boundarv Commissioner
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for the Department of Mines and Tech-
nical Surveys, Ottawa. Ont.
Mr. Rannie was born at Newmarket,

Ont., and was educated there and at Uni-
versity of Toronto, graduating in civil

engineering in 1908. He joined the De-
partment of the Interior, Geodetic Sur-

vey of Canada, in 1907, and was made
supervisor of triangulation in 1918. He
received the appointment as Dominion
geodesist in 1947, and that of Canadian
member of the International Boundary
Commission in 1950.

Mr. Rannie with his successor, J. E.
R. Ross, will attend the Union of Geo-
desy and Geophysics, at Belgium, this

year.

G. M. Brown, m.e.i.c, district engineer

at Saint John, N.B., for the Department
of Public Works of Canada is a member
of the group which will study the pos-
sibility of obtaining 500,000 additional

horsepower of electricity from the St.

John River.
Three Canadians and two Americans

man the work group which has been set

up by the Engineering Board of the
International Joint Commission. They
are Dr. H. J. Rowley, chairman of the

New Brunswick Resources Development
Board; K. G. Chisholm of Halifax, dis-

trict engineer of the water resources di-

vision, federal Department of Mines and
Resources; Mr. Brown; Colonel H. J.

Woodbury of Boston, of the U.S. Army
Engineering Corps; and M. R. Stack-
pole of Augusta, Me., district engineer
of the U.S. Geological Survey. A. E.
Pare, chief engineer of the Department
of Hydraulic Resources of Quebec will

represent Quebec in the dL-^cussion.

Robert Onions, m.e.i.c, has been ap-
pointed vice-president and managing
director of Canadian Broomwade Ltd.,

Toronto, Ont., the newly formed Cana-
dian subsidiary of Broom & Wade Ltd.,
of England.
Mr. Onions is from Manchester, Eng-

land, and a graduate of Manchester
School of Technology. He came to Can-
ada to join the staff of Laurie & Lamb,
the Canadian representatives of Ruston
& Hornsby. He was appointed manager
of the branch office in Toronto in 1923.
He has since then been active throughout
Ontario in the sale of compressors, diesel
engines and other equipment. In 1939
he was loaned by Laurie & Lamb to
the British Go\-ernment, and he served
throughout the war in Canada and other
theatres of naval construction work.
Mr. Onions is a past-chairman of the

British Section. Toronto Board of Trade,
of which he was one of the organizers.

D. D. Morris, m.e.i.c, has been appoint-
ed to the newly created position of man-
ager of the Research and Development
Division of the Consolidated Mining and
Smelting Comnany of Canada Limited,
at Trail, B.C., Mr. Morris had previously
been serving as general superintendent
of the division.

He first joined the Company's staff a^
an assayer in 1928. In 1936, he was trans-
ferred to research work in the chemicals
and fertilizer department. Four years
later, he became assistant general fore-
man of the ammonia group. He served
as superintendent of the ammonia plant
at the Alberta Nitrogen Department in
Calgary from 1941 until 1943. In that
year, he was appointed general superin-
tendent of the Calgary plant, continuing
in this position until his transfer to Trail,
as general superintendent of the Re-
search and Development Division, in
1949.

Mr. Morris attended the University of

Alberta and received his degree of B.Sc.
in chemical engineering in 1928. He is

a fellow of the Chemical Institute of

Canada and a member of the Associa-
tion of Professional Engineers of Al-
berta.

D. D. Morris, M.E.I.C.

M. J. McHenry, M.E.I.C., director of con-
sumer service, Ontario Hydro-Electric
Power Commission ; E. V. Buchanan,
M.E.I.C, general manager. Public Util-

ities Commission, London, Ont.; and
Oswald H. Scott, mji.i.c, general man-
ager Belleville Public Utilities Commis-
sion, have been granted life member-
ships in the Association of Municipal
Electrical Utilities.

Illuminated scrolls were presented to

them at a dinner on April 6, 1951. The
Association's first president, P. B. Yates,
St. Catharines, is the only other mem-
ber of the A.M.E.U. to have received
this honour, given to professional engi-
neers for outstanding service.

W. A. Parker, m.e.i.c, has been pro-
moted to the position of divisional engi-

neer for the Department of Highways
in Nova Scotia. Mr. Parker has been
the assistant divisional engineer since

1937 and is assuming his new position

on the retirement of Mr. C. A. MacNear-
ney, m.e.i.c.

From 1920 to 1925, Mr. Parker was
employed on survey work for both the

Nova Scotia Department of Highways
and the Nova Scotia Power Commission.
From 1926 to 1933 he was employed, first

with the Wayagamac Pulp and Paper
Company in Three Rivers, Quebec, in

timber surveys, and then with the Sha-
winigan Water and Power Company on
the La Tuque Development.
Mr. Parker returned to Nova Scotia

in 1935 as assistant resident engineer
with the Department of Highways and
in 1937 was appointed assistant division
engineer with the same Department.
Mr. Parker is an active member of the

Association of Prefe.ssional Engineers of
Nova Scotia and of the Halifax Branch
of the Institute.

C. A. MacNeamey has retired from
the position of divi.«ion engineer for the
Department of Highways in Nova Scotia.
He has been with the Department since
1914. He was field engineer, and county
superintendent before being appointed
division engineer in 1915.

Mr. MacNearney was born and edu-

cated in England. From 1908 to 1912 he
worked as a draughtsman and instru-

mentman for the Trans Continental
Railway in New Brunswick. In 1912 he
was appointed a resident engineer for

Canadian Northern Railway North Bay
and in 1913 he was instrumentman for

Canadian Pacific Railway.

C. D. Wight, M.E.I.C., who was a mem-
ber of the Ontario Municipal Board, of

the government of Ontario, in Toronto,
is now director of planning for the city

of Ottawa, Ont.
Mr. Wight graduated from Queen's

University in 1928, receiving the degree
of B.Sc. in civil engineering. He joined
Ottawa's engineering staff in 1932. He
was appointed assistant commissioner of
works in 1942, and commissioner of
works in 1949. In 1950 he went to the
Ontario Municipal Board.

Herbert L. Wagner, m.e.i.c, has retired
from the Hydro-Electric Power Com-
mission of Ontario, for whom he worked
for many years on supervision of design
of power house structures and stations.

Mr. Wagner joined the H.E.P.C. in

1921, coming from the Toronto Steel
Construction Company where he was
chief draughtsman for nine years.
He had worked with other structural

steel concerns after graduating from
University of Toronto in 1905.

H. Crombie, m.e.i.c, is vice-president
and treasurer of Dominion Engineering
Works, Montreal. He was assistant to
the president of the Company prior to
his recent appointment. He has been
associated with Dominion Engineering
Works for many years, having joined
the sales department soon after his re-

turn from service in World War I.

D. C. Borden, m.e.i.c, has been appoint-
ed sales manager of the wire and cable
division of Northern Electric Company
Ltd., Montreal.
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D. C. Borden, M.E.I.C.

Mr. Borden is from Pugwash, N.S.,

and attended Mount Alli-son and McGill
Universities, graduating from the latter

with a B.Sc. degree in electrical engi-
neering. Before joining Northern Elec-
tric in Toronto as a salesman in 1934,

he devoted 12 years to design and engi-
neering work with large electrical util-

ities in Canada and the United States.

He also was concerned with independent
electrical contracting.
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K. W. Fraser, m.e.i.c, has been appoint-
ed general manager of B. F. Sturtevant
Company of Canada, Limited, a division

of Canadian Westinghouse Company
Limited, in Hamilton, Ont. This was
one of the effects of the recent concen-
tration of Canadian Westinghouse oper-
ational departments into five new di-

visions.

Mr. Fraser graduated from the Uni-
versity of Toronto in 1927 with the de-
gree of B.A.Sc. in electrical engineering,
and following graduation, spent several
years in Pittsburg^h with the Westing-
house Electric and Manufacturing Com-
pany. He returned to Canada in 1930
for district office sales work in Montreal.
He is also vice-president of Canadian
Electrical Manufacturers Association.

Henry W. Burri, M.E.I.C.

Henry W. Burri, M.E.I.C, has been ap-
pointed assistant sales manager for the
Canadian Carborundum Company with
direct supervision of the Provinces of

Quebec, New Brunswick, Nova Scotia,

Prince Edward Island, and Newfound-
land.
Mr. Burri joined the Company seven

j'ears ago as abrasive engineer and gen-
eral salesman covering Eastern Quebec
and the Maritimes and resided in Three
Rivers, Quebec. Previously he worked
for Mathews Conveyer Co. Ltd., Port
Hope; Warden King Limited, Montreal;
and Crane Limited, Montreal, in various
engineering capacities.

He graduated from McGill University
in 1935 with the degree of B.Eng. (me-
chanical) and is a member of the Cor-
poration of Professional Engineers of

Quebec. In his new position Mr. Burri
will reside in Montreal.

Lt.-Colonel W. A. Capelle, r.c.e., M.E.I.C.,

IS command engineer at Central Com-
mand Headquarters, Oakville, Ont.
During World War II, he served over-

.?eas with Royal Canadian Engineers. He
was mentioned in dispatche.s for gallan-
try in action in 194.5 and returned to

Canada later that year. He was awarded
the Croix de Guerre avec palme in Janu-
ary, 1946. On his return to Canada he
was stationed at Ottawa as director of

works and accommodation (technical
engineering branch); and later as direc-

tor of engineering develo iment.
Before joining the army he was with

the Department of Public Works of

Canada.

J. K. French, m.e.i.c, assistant plant
manager of Continental Can Company

of Canada Limited, has been awarded
a one-year Sloan Fellowship in Execu-
tive Development at the Massachusetts
Institute of Technology, Cambridge,
Mass., following nation-wide competi-
tion in the United States and Canada.
The first Canadian to achieve this

honour, he commenced his course on
June 9, on one year's leave of absence
from his Company.
Mr. French graduated from McGill

University with the degree of bachelor
of engineering in 1940. He joined Con-
tinental Can Company of Canada Lim-
ited in 1946. During the war he served
on the staff of the deputy director of

mechanical engineering, first Canadian
Army overseas, with the rank of major.

The Sloan Fellowship is awarded an-
nually under grant from the Alfred P.
Sloan Foundation and provides instruc-

tion in executive development.

John K. French, M.E.I.C.

R. E. Potter, m.e.i.c, is with the Public
Ltiiities Commission. Victoria, B.C.
Mr. Potter has been, for the past two

years, the executive assistant to the
Dominion Provincial Board, Fraser
River Basin Commission, at Victoria.

M. S. Kennedy, m.e.i.c, is now emploj'-
ed by the Department of Public Works,
Highway Division, St. John's Newfound-
land. He was previously a project engi-
neer with Eastern Rockies Forest Con-
servation Board at Calgary, Alberta.

E. G. AUwright, Affiliate e.i.c, has been
transferred from Summerside. P.E.I. , to

Goose Bay, Labrador, as project engi-
neer in charge of the stepped-up defence
construction programme being carried

out at the Goose Bay Airport. Previously
he was with Central Mortgage and
Housing Corporation, as construction
supervisor at Summerside.

T. C. Elliott, m.e.i.c, who was technical
assistant to the production controller of

Imperial Oil Limited at Calgary, Alta..

has transferred to the refinery, at Win-
nipeg, Man.

S. H. Lassman, m.e.i.c, is an electrical

engineer for Mendel & Brasloff, electrical

and mechanical consulting engineers,

Montreal, Que. Previously he was with
A. D. Ross & Co.
Mr. Lassman received a B.Sc. m elec-

trical engineering from the University
of New Brunswick in 1945.

L. P. Beaulieu, M.E.I.C.

L. P. Beaulieu, mx.i.c, has been ap-
pointed manager of the engine, pump
and electrical division at the head office

of The Canadian Fairbanks-Morse Com-
pany Limited, Montreal, Que.
Mr. Beaulieu has been with the com-

pany since 1934, and since October. 1945,

has been manager of the engine, pump
and electrical department in Montreal
Branch. For the time being he will also

continue to direct the activities of the
Department in Montreal Branch.

J. P. Stirling, M.E.I.C., formerly division-

al engineer at the Pine Portage Develop-
ment of the Hydro-Electric Power Com-
mission of Ontario is now with the On-
tario Paper Co. at Baie Comeau. Que.

H. C. Spence, MJi.i.c, has been ap-

pointed the purchasing manager in the

manufacturing division of Canadian
Pratt-Whitney Co. Ltd.. Longueuil, Que.
He has been with Central Mortgage
and Housing Corporation in Western
Canada for several years a? manager of

the Calgary and the Winnipeg Branches,
and as loans manager, and contsruction

engineer of the Prairie Region.

Lt.-Col. John T. Woolsey, mjij.c, is

technical staff officer for Army Head-
quarters, at Ottawa, Ont.

Lt.-Col. Woolsey returned to Ottawa
from the L^^nited States, where as a staff

officer of the Canadian Army he worked
with the ordnance department of the

United States Army, at Falls Church.
Virginia.

(Jol. Woolsey has been in the Army
since his graduation from Royal Mili-

tary College in 1933. He went overseas
with the R.C.A. being promoted major
in 1944 with the technical Liaison group.

He returned to Canada in 1945. and was
stationed at C.A.R.D.E.. Valcartier, Que.,

before going to the United States.

C. P. Ronden, jr.E.i.c., of Canadian In-

dustries Ltd.. has been transferred from
the Toronto development laboratory of

the paint and varnish division, to Wind-
sor, Ont., as a technical sales engineer.

Mervin Rush, jr.E.i.c, is design engineer

for Canadian Industries Limited, at

Shawinigan Falls, Que. Previously he

was an operator for the Churchill River

Power Co. at Island Falls, Sask.
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R. A. Bowie, Jr.E.I.C.

R. A. Bowie, jr.E.i.c, is on the sales staff

English Electric Company of Canada
Limited in Montreal. He is a graduate
in electrical engineering of McGill Uni-
versity, class of 1948, and has been in

the electrical industry since that time.

C. H. Chase, jr.E.i.c., is a welding engi-
neer for Sterling Engineered Welderies,
Toronto, Ont. Previously he was em-
ployed by A. V. Roe, Canada as a devel-
opment engineer.
Mr. Chase graduated in mechanical

engineering from the Universitv of Tor-
onto in 1949.

A. C. de Lery, jr.E.i.c, has recently join-
ed the sales staff of the English Electric
Company of Canada Limited. He will

A. C. de Lery, Jr.E.I.C.

be attached to the Company's Montreal
office, but will centre his activities in
Quebec City. Mr. de Lery is a graduate
of the Seminaire de Quebec and Laval
University.

J. R. O'Brien, Jr.E.i.c, is with Associat-
ed Engineering Services Limited, at Ed-
monton, Alberta. Previouslv he was em-
ployed at Whitehorse, Y.T., by Main,
Rensaa and Minsas, consulting engineers
and architects.

N. Peters, jrj:.i.c, is with the Dominion
Department of Agriculture, P.F.R.A. at

Saskatoon, Sask.
Mr. Peters graduated in civil engineer-

ing from Universitv of Saskatchewan
in 1949.

B. W. McCrae, Jr.E.i.c, is on the staff

of Taylor, Forge and Pipe Works of

Canada Limited in Hamilton, Ont. Pre-
viously he was with Polymer Corpora-
tion Limited, at Sarnia, Ont.
Mr. McCrae graduated from Laval

University in mining in 1949.

P. H. Lavallee, Jr. E.i.c, who is with the
Traffic Department for The Bell Tele-
phone Company of Canada, has been
transferred from Belleville to Kingston,
Ont. Mr. Lavallee graduated from Laval
University with a degree of B.Sc.A,, in

electrical engineering in 1946.

John S. Johnston, jr.E.i.c., is with the
Aluminum Company of Canada, at

Arvida, Que. Previously he was design
engineer for Cockshutt Plow Company,
Brantford, Ont.

John G. Campbell, jr.E.i.c, is with
Canadian Johns-Manville, Company, at

Matheson, Ont. He was formerly with
the Falconbridge Nickel Mines.
A graduate of Queen's University, Mr.

Campbell received a degree of B.Sc. in

mining in 1948.

George Bird, jr.E.i.c., is with Canadian
Bitumuls Company Limited, Retina,
Sask.
Mr. Bird graduated from the Univer-

sity of Toronto with a degree of B.A.Sc.
in civil engineering in 1949.

R. F. Wheelan, s.e.i.c, is assistant en-
gineer for the Foundation Co., at Fort
Churchill, Man.

T. G. Troy, s.e.i.c, is with Southern
Canada Power Company in the Operat-
ing Department, at Drummondville,
Que.

F. J. Surroca, s.e.i.c., is quantity engi-

neer for Fraser-Brace Engineering Com-
pany, St. Joseph d'Alma, Que. Mr. Sur-
roca received a B.Eng. in civil engineer-
ing from McGill University in 1950.

Harry D. Smith, s.e.i.c. University of

Toronto, B.A.Sc. (civil) 1950, is employ-
ed as an assistant engineer for the City
of St. Thomas, Ont.

(Bhitmvits
The sympathy of the Institute is extended to the

relatives of those whose passing is recorded here.

W. R. Bonnycastle, m.e.i.c, prominent
hydro-electrical engineer and past-presi-

dent of the Association of Professional

Engineers of British Columbia^ died on
March 7, 1951, at Riverside, California.

Mr. Bonnycastle was born in Louis-
ville, Kentucky, in 1874, received his

education at Virginia Military Institute,

Washington and Lee University, and the

Boston Institute of Technology. He was
a veteran of the Spanish American War,
and worked on various projects in the
United States and Cuba. He came to

Canada in 1905 as an engineer in charge
of the consulting office of R. S. Kelsch
of Montreal, and designed electrical pro-

jects near Fort William, Ont. He went
to Vancouver in 1907 as designing engi-

neer with the Stave Power Company.
In 1911 he was engineer in charge of the
western office of Smith, Kerry & Chace
of Toronto, and, that year, went into

practice for himself as a consultant
hydro-electrical engineer. He gathered
data for development of the Bridge and
Indian Rivers as well as numerous other

smaller projects throughout the prov-

ince. He was responsible for the prelim-
inary work on the Bridge River, instal-

lation of the tunnel and primary unit

on Seaton Lake and the spotting of

towers on the transmission line to Van-
couver. This project was abandoned
around 1929 for monetary reasons.

During the War years he was employ-
ed by the Department of Munitions and
Supply as a resident engineer and was
largely responsible for such plants as

Boeing Aircraft (Sea Island) and Cana-
dian Pacific Airlines Overhaul (New
Westminster)

.

Latterly he was employed, in a con-
sultant capacity, by Bloedell Stewart &
Welsh in their Alberni pulp plant and
by Columbia Cellulose of Prince Rupert.
For a short period he was connected
with Stadler Hurter & Co. of Montreal,
on various projects.

Mr. Bonnycastle joined the Institute

in 1917 as a Member, attaining Life
Membership in 1948.

R. C. Moore, m.e.i.c, who was manager
of the department of employee relations,

of Imperial Oil Ltd., in Toronto, Ont..

died on April 12, 1951.

Mr. Moore was born in Halifax in

1893. He took ore-engineering at Dal-
housie University, and engineering at

the Nova Scotia Technical College,
being graduated in 1916 as a bachelor
of science in civil engineering. He join-

ed the Imperial Oil Company staff in

1921 as a draughtsman at Halifax, and
served in various departments. From
1922-24 he was a designing engineer at
Sarnia. He transferred to Toronto as

assistant manager in 1925, becoming
manager of employee relations in 1946.

Prior to joining Imperial Oil he had
worked for Foley Bros., Welch and
Stewart, and later as chief draughtsman
of the Nova Scotia Provincial Highways
Board.
He joined the Institute as a Member

in 1950.
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News
of the

Branches

Activities of the Thirty-three Branches

of the Institute and abstracts

of papers presented at their meetings

Belleville

S. SiLUTOE, M.E.I.C.

Secretary-Treasurer

The sixth meeting of the Belleville

Branch was held May 21, at the Kiwanis
Centre, with 30 members present.

Chairman F. F. Fulton called upon
Mr. S. Sillitoe who gave a report on his

trip to Montreal to represent the Belle-

ville Branch at the Annual Meeting.
The proceedings at the branch officers'

meetings as well as the management and
technical sessions were outlined to give

the highlights of a very interesting three

days.
The speaker of the evening, Dr. D. C.

MacPhail, assistant director of the divi-

sion of mechanical engineering of the

National Research Council, Ottawa, was
introduced by A. 0. Drysdale. Dr. Mac-
Phail's subject was Some Modern Air-

craft Gas Turbine Developments. He
began by showing the principles of the

simplest reciprocating engines, explain-

ing their advantages and limitations, and
referred to the ideal theoretical heat en-

gine. This led to a discussion of the

simple jet engine known as a Ram Jet.

In this engine there are no moving
parts, the thrust being developed by the

pressure of the hot gases pouring out

behind. Unfortunately this engine is

very inefficient until very high speeds

are attained, and some other means must
be provided to get an aircraft up to

speed before this engine is of much use.

The development of the Whittle jet

engine first brought this type of engine

into a practical form. In this engine

there is a vane type compressor driven

by a turbine in the exhaust of the jet.

The main difficulty in the way of suc-

ce.ssful development of jet engines has

been to find suitable materials for the

turbine blades and exhaust pipes of the

jets which must withstand intense heats

of the order of 800 deg. C. Two metals

Nimonic 80, and Inconel X have been
used succe.s-sfully for the material of the

turbine blades, which are the most criti-

cal item to manufacture. At the intense

heat at which the materials operate the

life of an engine may be anything from

>90

100 hours to several thousand hours de-

pending on the design.

Dr. MacPhail elaborated on the im-
provement in efficiency of jet engines

that can be achieved with higher com-
pression ratios, and by the principle of

"after burning" which relieves the tur-

bine of some of the heat. He illustrated

by means of slides, the construction of

various engines, and stated that expan-

sion amounted to one inch in length

necessitating very careful treatment of

bearing design. He also showed the re-

lation between the speed of an aircraft

and the form of the airframe. The reason

for the "critical speed" in the region of

the speed of sound was clearly explained.

After a very interesting discussion

period the appreciation of the meeting
was expressed by Mr. C. R. Phillips.

Cape Breton

G. W. Ross, M.E.I.C.

Secretary-Treasurer

S. G. NaISH, M.E.I.C.

Branch News Editor

On April 25th Dr. P. L. Pratley,

M.E.i.c, addressed the Cape Breton
Branch on the proposed Straits of

Canso Bridge. He stated that his talk

was prompted by erroneous statements
in the local press.

Dr. Pratley went into considerable de-

tail regarding the design of the bridge

and the audience was left with consider-

able respect for the great scope of the

investigation which Dr. Pratley had
conducted. In spite of local criticism in

the press, there were no questions,

although they were solicited.

C. N. Murray, branch chairman, con-

ducted the meeting. Dr. Pratley was
introduced by Mr. M. R. Chappell, and
a vote of thanks to him was proposed by
C. M. Anson, seconded by H. H. Mar-
shall. Rt. Hon. Angus L. McDonald,
Premier of Nova Scotia, was present.

Dr. E. O. Turner, Maritime vice-

president, started off the meeting. He
a.sked all members to encourage pros-

pective engineering students, as records

indicated that there was going to be a

real shortage of engineers in the near
future.

The meeting was better attended than
any previous meeting of the Branch, and
due to the local interest in the subject,

there were as many guests as memberg.
Present were members of the Catiso
Crossing Association, Asisociated Boards
of Trade, and the Mayors of surround-
ing towns.

Calgary

D. C. Jones, m.e.i.c.

Branch Secretary-Treasurer

Frank Tempest, m.e.i.c.

Branch News Editor

The Annual Meeting of the Calgary
Branch was held at the West Room (rf

the Palliser Hotel at 3.00 p.m., Man*
10, 1951, under the chairmanship of W.
A. Smith.
In the course of the meeting the sec-

retary pointed out the increase in mem-
bership, particularly in the classification

of Junior, and the satisfactory state of

the Branch finances.

The Student Guidance Committee re-

ported that four or five requests had
been made for speaikers to addre^ stu-

dent bodies.

The weekly Monday Luncheon Club
has been an unqualified success this last

year, having had an average of 35 mem-
bers turn up at each luncheon. The
luncheon chairman and his committee
are to be congratulated on the interest-

ing speakers which they were able *«

procure for the half hour talk after ea:h
luncheon. In this connection it was sug-

gested that the Branch programme com-
mittee check with the luncheon commit-
tee for possible speakers at the general

meetings.
Mention was made of the interesting

activities of the Engineers' Wives Club.

It was recommended also that new mem-
bers of the Branch should be made ac-

quainted with the Branch activities, and
with the members and their wives.

Towards the end of the meeting Mr.
Smith expressed his thanks to the ex-

ecutive and members for their support

during the year, and introduced the in-

coming chairman, H. R. Hayes.

On March 29th, at a combined dinner

meeting of the Alberta Association of

Professional Engineers and the Calgar>'

Branch E.I.C. in the Ball Room of the

Palliser Hotel, a panel of three speak-

ers discussed.

Robert J. Gibb gave a most interesting

talk on the role which engineers have

played in the development of Alberta

and the west in general, and the strug-

gle which engineers have experienced for

official recognition as members of a

bona fide profession.

Mr. William J. Dick in his talk spoke

of the numerous and varied fields into

which engineers have nroved to be a

most important oart of industr^^

Mr. C. A. Davidson gave a ver>- amus-
ing account of his early experiences when
the Province was first opened up for

settlement by white men. Many of his

stories dealt with land trading with the

Indians.
Mr. F. H. Peters, one of the original

founders of the Association, was made
an honorary member. Mr. Peters was not

present to receive the award as he is

now living in California.

On April 12th a joint meeting of the

Military Engineers Association and the
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and the OIL INDUSTRY

r!ELWORK by Dominion Bridge"

is a byword in Canada—and in

Canada's expanding oil industry. The

Dominion's oldest and largest steel

fabricators have the most complete

engineering facilities for platework,

structural steel, mechanical work and

combustion engineering, serving both

refineries and field operations.

Strategically placed warehouses are

also available for the supply of

plain steel requirements.

Our Western plants have been enlarged

and re-equipped. Backed by a coast to

coast organization with 68 years of

pioneering and research—they stand

ready to meet the challenge of North

America's great new oil development.

Plants at: Vancouver, Calgary, Winnipeg,

Toronto, Ottawa, Montreal.

Assoc. Companies: Edmonton, Sault

Ste. Marie, Quebec, Amherst.

'Write to Box 280, Mot
fully illustrated Booklet SB-F.
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GREEN'S EGONOMISERS
BRITISH MADE FOR ALL TYPES OF BOILERS

A modern Economiser constructed wholly or partly in

high-duty corrosion-resisting cast-iron, is the cheapest

means of obtaining the efficiencies demanded by modern

practice—and the most reliable.

The GREEN^S Premier Diamond ECONOMISER illus-

trated below is for the highest operating pressures. Special

features include streamlined high-transmission sleeves over

steel tubes, seal-ring pressure joints (without studs,

expanded joints or hand-hole plugs), stout removable

casings, air-tight supporting flanges.

There is a low-pressure Premier Diamond Economiser

offering similar advantages but without the necessity of

steel tubes.

A FULL TECHNICAL SERVICE IS AVAILABLE
IN CANADA.

for literature^ technical service

and quotations write the

Sole agents in Canada
TYPE 12

PEACOCK
BROTHERS LIMITED

P.O. BOX 6070

MONTREAL

Calgary Branch of E.I.C. was held ia

the Officers Mess at Mewatta Armouries.
The speaker of the evening was Col. J.

R. B. Jones of Ottawa, Chief Engineer
of the Canadian Army Engineers.

Col. .Jones gave many details of the
.A.rmy Elngineers organization which are

not commonly known by civilians.

The work of the permanent force engi-

neers in Canada "is directly related to
what we think might happen in a theatre

of war". Col. Jones also said, "The nearer
you get to the front lines, the more
complicated becomes the engineers'

duty."
>

On Saturday, May 19, 19.51, about .55

members of the Calgary Branch motored
to Banff, Alberta, to attend a dinner in

the Mount Royal Hotel with members
of the Institute located in Banff and

district. Some of the members enjoyed a
few rounds of golf after which everyone
met in Muriel's room for refreshments
before dinner.

After the dinner, prizes were awarded
by Mr. W. A. Smith, immediate past
chairman of the Calgary Branch, to those
who excelled themselves in golf. The
guest speaker, Mr. H. P. Swarthout of

the General Electric Company, Schenec-
tady, New York, was then introduced by
Herman Hayes, chairman of the Calgary
Branch.

Mr. Swarthout spoke on the subject

of the gas turbine, its present status of

development, principles of operation,

and applications.

He described the three types of

machines in which the General Electric

Company are now in production, namely
.3500-kw. simple cycle, 3500-kw. regen-

erative cycle, and 5000-kw. compound
cycle, for industrial, locomotive and
utility applications. Several of these J

machines are now in ser%'ice and manyi
more are on order.

It is expected that the Company will]
shortly be in production on larger com-]
pound cycle units, the first of which willf
probably have a rating of 15,000 kw.
Mr. Swarthout described the 3500-kw.

simple cycle installation at the Okla-|
homa Cras and Electric Company as al
typical example of a gas turbine appli-|
cation. This unit has now t)een operat-1
ing almost two years on a practically]

continuous basis and has an excellent J

record. In the case of this simple cj-cle

unit, heat energy is recovered from the|
exhaust gases and is used to heat feed-
water in the existing steam plant therebyj
raising the plant efficiency.

The gas turbine equipment requires a]
relatively simple foundation and nol
basement. Where space and weight are!

of prime importance, such as in a loco-J
motive, the gas turbine has a distinctj

advantage.

Cornwall

John A. Sahjeant, jr.E.i.c.

Secretary-Treasurer

A. A. B. McMath, M.E.I.C.

Branch News Editor

May 15th was "St. Lawrence Seawaj'"
night for Cornwall Branch. Mr. Guy
Lindsay, director of the Special Projects
branch of the Department of Transport,
spoke to an audience of more than 55 at

the assembly room in Canada Mill, Can-
adian Cottons Ltd. The branch's guests

for the evening included members of the

Chemical Institute, as well as citizens

from Cornwall and Morrisburg.
Considering the five divisions of the

project—the Thousand Islands, the In-

ternational Section, Lake St. Francis.

Soulanges, and Lachine—Mr. Lindsay
discussed technical aspects of the project,

using lantern slides for illustration. Of
particular interest to Cornwall and dis-

trict, was his description of the power
dam at the head of Bamhart Island, with

a power house at the foot of this island.

If Canada should tackle the project

alone, a new ship canal would start at

Mille Roches and re-enter the river

above the Roosevelt Bridge.
Power available at Barnhart Island

would be 2.200,000 horse power, at Beau-
hamois 2,000,000, and at Lachine 1,200.-

000. If power paid for the enterprise.

Canada's share would be $20,000,000. If

navigation was to cover the costs, this

figure would be $126,000,000. Over the 5-

or 6-}'ear construction period, steel used

on the Canadian side would total less

than 2 per cent of Canada's total an-

nual consumption. During this period

9,500 men would be employed on the

Canadian side.

Mr. Lindsay was introduced by Fred
Warner, and "thanked by W. P. Xe^itt.
P. H. Nasmyth described a proposed

tour for the branch, at the National
Research Council. H. W. Nickerson pre-

sided.

Kingston

J. T. Provan, jrjiJ.c.

Secretary-Treasurer

S. H. Rochester, mjij.c.

Assistant Secretary

On April 4, 1951. the Kingston Branch
held a dinner at the LaSalle Hotel. King-
ston, on the occasion of the visit of Pre^-
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ident James A. Vance and Mrs. Vance.

An excellent attendance of members
and their ladies was recorded, including

some visitors from other branches.

After dinner, Chairman G. T. Andrews
introduced distinguished guests and
members occupj'ing the head table, call-

ing upon Dean D. S. Ellis to introduce

President Vance.

The president commenced by express-

ing his pleasure at being present at the

Branch dinner and passed on Dr. Austin

Wright's regrets at being absent due to

the press of Institute affairs. The presi-

dent outlined his recent tour of E.I.C.

branches throughout the Dominion, say-

ing that great opportunities for the

young engineer exist in Canada, since

major developments are now taking

place all over the Dominion. He urged
engineers to consider well their oppor-
tunities before deciding to emigrate to

the U.S.A. or other countries, explaining

that many large industrial concerns are

training young engineers in the various

departments of their organizations to

equip them for eventual top executive

positions.

In speaking of the development of the

Pacific Coast area, Mr. Vance mention-
ed the great need for power, and the

progress being made in B.C. in this direc-

tion. In Alberta great progress is being
made in the oil fields, culminating in the

recent completion of the oil pipe line to

the Lakehead and its loading into great

tankers, such as the Imperial Leduc, for

direct transportation of Alberta oil to

Eastern Canada.
The President spoke of his visit to

Johannesburg, South Africa, to attend
the Commonwealth Engineering Con-
ference, and stressed the importance of

maintaining our associations with the
British and American engineering insti-

tutions. He explained some of the his-

tory of these institutions.

Institute affairs were next discussed by
the President, who congratulated the
universities and student organizations on
their interest in the Engineering Insti-

tute. The present membership approxi-
mates 14,000, the largest proportion of

which are students and juniors. This
creates new problems at headquarters
and serious consideration has been given
to the broadening of the work of Com-
mittees. The President praised the work
of Colonel Grant, who, in his capacity
as field secretary, has travelled far and
wide in the interests of the Institute and
its members, and who is the E.I.C. re-

presentative to the Engineers' Council
for Professional Development.
The President was thanked by Mr. J.

B. Cunningham on behalf of the mem-
bers present, the meeting then being
adjourned.

On Tuesday evening May 1, 1951, the
Kingston Branch held one of its regular
meetings at the Faculty Club, Royal
Military College. The meeting was in

the form of a social evening with Major
F. Maskill, R.C.E., as guest speaker. He
presented an excellent essay entitled
Scientists Contribute to the Solution
of Management Problems. Since Major
Maskill is attached to the Canadian
Army Operational Research Establish-
ment, he is well qualified to talk on this
subject and his topic was a general dis-
cuission of the type of work and results
of this Branch of the service.

The speaker was introduced by Major
A. L. MacLean and thanked by M. G.
Saunders.

A COSTLY MAINTENANCE PROBLEM BEATEN
Deloro Stellite resists abrasion, corrosion and high temperature wear. Many
Stellited pump sleeves and shafts last years compared to weeks. One plant

regularly obtains 900 hours active operation where steel sleeves were
changed every 60 hours.

Look for Stellite when you buy new pumps.

Don't scrap your worn pump sleeves . . . send them to Deloro where they're

custom stellited, by experts, accurately ground and promptly returned.

ELORO STELLITE
non-ferrous alloy of Cobalt, Chromium and Tungsten

up

DELORO SMELTING AND
REFINING CO. LTD. Deloro, Ont.

HARDfACING RODS AND EUCTROOB
CASTING UP TO tOII POUNDS
GRADE lur CUniNG TOOLS FOR HEAVY FEEDJ
CUSTOM STEUITING BT EXPERTS

GAUGES. CENTRES. MACHINE COMPONENTS
PRECISION INVESTMENT CASTING IN MANT AllOTJ

Moncton
V. C. BlaCKETT, M. E.I.C.

Secretary-Treasurer

On March 12th, Dr. P. L. Pratley.

consulting engineer, of Montreal, addres-
sed a dinner meeting of the branch, on
the subject The Strait of Canso Bridge.
The record attendance of over seventy
members, guests and representatives of

the press, gave evidence of the interest

taken in the project under discussion.

N. B. Eagles, chairman of the branch
presided and introduced Dr. Pratley to

the meeting.
In his opening remarks, Dr. Pratley

referred to the campaign of criticism

carried on by certain Maritime news-
papers. Grossly inaccurate statements

had been made in conncetion with the
design of the structure and the difficul-

ties to be overcome.
The 3,227-ft.-long, low level bridge to

be built across the Strait of Canso, will

connect Cape Breton Island with the
mainland of Nova Scotia and will pro-
vide for both railway and vehicular
traffic. The Strait is very deep, and
maximum depth of water encountered at
the bridge site being 18.5 feet. The real

problem of the Canso Crossing is there-
fore the design of deep water piers. This
problem will be solved by the use of
the now well known prepakt concrete
construction which does not require the
unwatering of pier sites.

Dealing with ice conditions in the
Strait, Dr. Pratley said the maximum
area of ice floe reported was five acres.
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Venus...the

Symbol of

Perfection
In 2000 or more years of

sculpture, the Venus de Milo

stands alone, unequalled

in perfection.

And through all the

modern changes in art and

methods of drawing . . .

Venus Pencils are preferred

by artists, architects and

draftsmen, as the

most perfect drawing

pencils.

Whether the artist seeks

sharp, clean lines, soft

shadows or

"imagination" ... he

can always unfailingly

find exactly the grade

of pencil he needs

in one of the Venus

17 degrees.

2 for 25
cents

DRmiNGPENCILS

Venut Pencil Co. limited, Toronto, Ont.
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This photo was taken when President Vance visited the Kingston Branch. It

inchides (1. to r.) R. D. Bennett and Mrs. Bennett, Mrs. J. Williams, Mrs. J. A.
Vance, Major and Mrs. A. L. Maclean.

with a thickness not exceeding 30 inches.

He had planned the piers to withstand
the impact of 225 acres of ice. Each pier
will be capable of destroying the momen-
tum of ice 12 feet thick, travelling at 6

feet per second, in 100 seconds. Although
there will be no tension in the piers,

they will be anchored by steel piles ex-
tending 15 feet up into the pier and 15
feet down into the rock foundation. Con-
trary to general belief, no icebergs were
ever seen in the Strait. Because of the
psychology of fear which exists in the
mind of the public with r^ard to the
project, safety factors beyond the boimds
of common sense, have been used in the
design of the piers.

Following an open discussion, the
thanks of the branch were extended Dr.
Pratley by G. L. Dickson.

Niagara Peninsula

J. J. MiLLEB, MJE.I.C.

Secretary-Treasurer

Geoffeey W. Ince, jri.i.c.

Branch News Editor

On April 26, a large number of mem-
bers turned out to meet President Vance
at the annual president's dinner meeting,
which proved to be very successful.

There was an air of friendly informality

throughout the meeting and many per-

sonal friends of the President were pre-

sent to hear him report on Institute

affairs at this, his last presidential

branch visit.

Mr. Vance gave the branch many in-

teresting high lights of his travels on

President Vance at the Niagara Peninsula Branch ^1. lo r. ,). J. Miller, branch
secretary; P. E. Buss, councillor; L. F. Grant, field secretary; E. Grummitt,
member of the branch executive; C. Climo, branch chairman; P. A. Pasquet,

member of the branch executive; and President Vance.
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Institute business, wtiich took him to

\frica, Cuba and across Canada. One
ieep impression was the difficulty that

some other countries experienced in pro-

ducing electric power, which we in Can-
ida expect with the flick of a switch.

Power in South Africa is a valuable

commodity and in some parts, water is

very scarce. It is interesting to note that

one coal burning power generating plant

mined coal on the site for about 50

:;ents per ton, but water for cooling had
to be carefully preserved and re-cycled.

Mr. Vance remarked how fortunate we
are to have a fairly well balanced
economy with so many natural resources,

in the development of which engineers

are playing a large part.

In order to develop our resources,

such as oil, iron ore, aluminum and
wood products, to mention only a few,

the role of the engineer is important,

and a lamentable shortage of engineers

is developing. Mr. Vance expressed the

opinion that Canada will feel the lack

of engineers in the years ahead and that

all possible should be done to encourage
students of engineering.

In closing, the president stressed the

importance of members being more in-

terested and more active in Institute

affairs. This would not only strengthen
the Institute, but it would do much to

advance the professional status of the
engineer.

When the meeting was adjourned,
many members lingered to chat with the
president and members of his party. One
group talking with the Field Secretary,

Col. Grant, discussed the possibility of

running a course of non-technical sub-
jects for junior engineers in the Niagara
Peninsula next winter. A similar course
was very successful in Toronto last win-
ter and should be very worth while to

this branch.

I

Saguenay

F. E. HOQQ, M.E.I.C.

Secretary-Treasurer

W. A. Armstrong, jr.E.i.c.

Branch News Editor

On May 8, an assembly of twenty-five
members of the Saguenay Branch was
addressed by Mr. J. Craig, technical di-

rector of Canadian Refractories Limited.
Mr. Craig drew on his wide knowledge

of refractories, gained during nearly a
quarter of a century of experience in the
industry, to describe the function of re-

fractories from the physical or structural
point of view rather than the chemical.

Acid refractories are made from either
fireclay or silica, both of which materials
are plentiful in North America. The use
of silica brick, which has the property of
retaining its shape under load almost to
its fusion point, in metallurgical furnace
arches was used as an interesting struc-
tural application.

Neutral refractories, characterized by
the chrome constituent, and basic, char-
acterized by magnesia, were next de-
scribed. Their importance in the steel
industry, as used in basic open hearth
linings was explained. The Canadian
supply of magnesia is a valuable con-
tribution CO this industry.

Mr. Craig explained the applications
of different refractories, including mor-
tar and insulating brick, in furnace de-
sign. Coloured slides were used to illus-

trate. One interesting application was the
use of tamped magnesite paste in metal-
lurgical furnace bottoms.

The speaker was introduced by Mr.
B. L. Davis, and thanked for a most
informative lecture by Mr. J. T. Nichols.

On Saturday evening. May 19, the

Saguenay Branch held their second an-
nual mixed party at the Saguenay Inn.

Seventy-five couples enjoyed the func-

tion and it seems assured of remaining
an annual event.
Refreshments to suit the mood were

in abundant supply, while dancing was
in progress in the tastefully decorated
assembly room. Lunch was served in the

Grill, to bring a most enjoyable evening
to a close.

The sincere thanks of all members and
their ladies is extended to the commit-
tee, J. Mercier, F. H. Duffy, and B. L.
Davis, for their efforts in organizing the
party and making it a decided success.

Saint John

VV. M. BrENAN, M.E.I.C.

Secretary-Treasurer

S. V. Grisdale, m.ej.c.

Branch News Editor

The Saint John Branch held a banq-
uet in the Admiral Beatty Hotel, on the
night of April 4, in honour of the four-

teenth annual meeting of the Dominion
Council of Professional Engineers which
took place in the city during that week.

W. R. Godfrey, chairman of the Saint
John Branch, piesided at the dinner,

honoured by the presence of the lieuten-

ant governor of New Brunswick, Hon-
orable D. L. MacLaren, Dr. A. W. True-
man, president of the University of New
Brunswick, and Dr. Ira P. Macnab, pre-
sident of the Dominion Council and pre-

sident-elect of the Engineering Institute

of Canada, and many other distinguished
guests from coast to coast.

The guests were introduced by R. M.
Richardaon, of Saint John, N£., the re-

presentative to the Dominion Council of

Professional Engineers for this province.

The main address of the evening was
delivered by Dr. A. W. Trueman, who
gave a very interesting insight into the
problems of financing a university.

The main theme of Dr. Trueman's
speech was the question of how much
liberal education should be included in

an engineering curriculum.

Dr. Trueman pointed out that engi-

neers literally changed the face of the
industrial and social world, between the
years 1750 and 1830, and are still doing
so, to some considerable degree. That
being so, we must be concerned not only
with what the engineer can do technically,

but with the kind of mind and philo-
sophy with which he looks out on the
world in which he plays so important a
part.

The following evening a banquet was
held at the Lord Beaverbrook Hotel in

Fredericton.
D. J. Brewer of Fredericton presided

at this dinner, and Dr. Ira P. Macnab
was the principal speaker.
Dr. Macnab reviewed the history and

development of the Dominion Council,
and stated that its work at the present
time is primarily that of co-ordinating
the various provincial acts, so that a

professional engineer registered in any
province in Canada would be free to
practise his profession in any other pro-
vince. To accomplish this, the council

has been working toward the preparation

Huge Collector

Flue For Dust

Disposal

Built by T.I.W. for one of the

leading firms in Canada's
cement industry, this dust col-

lector flue illustrates Toronto
Iron Works' diversity in steel

plate fabrication.

Maintaining up-to-date
equipment for bending, roll-

ing, shaping, riveting and
welding, T. I. W. has
achieved leadership in the

fabrication and erection of

steel plate, stainless steel,

monel nickel, aluminum and
alloy clad products.

Toronto Iron Works specialize-)

in storage tanks, standpipes,

thickener tanks, ore bins, hop-

pers, ore conveyor galleries,

evaporators, pressure vessels and
gasholders.

ORONTO

IRON WORKS
LIMITED

DESIGNERS, FABRICATORS, ERECTORS

TORONTO MONTREAL
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You'll Move MORE AIR

MORE MATERIALS

at LESS COST

EXHAUSTERS

TYPE "MW"
AAATERIAL WHEEL

Suitable for materials such as

emery dust, saw dust and chips,

in fact most anything that can be
handled by a pneumatic convey-

ing system.

TYPE "AW" AIR WHEEL
"Canadian Buffalo" Industrial

Exhausters are also available with

type "AW" Air Wheels, for

quiet, thorough removal of alt-

borne dust, fumes, gases, etc.

Our associate organization, Canada
Pumps Limited, maintains a staff of

specially trained representatives to

help you solve your pumping pro-

blems. Branch offices in principal

cities of Canada.

Belt-driven "Canadian Buffalo"
Industrial Exhauster in upblast
discharge position.

Most plants could improve their effi-

ciency simply by improving their

Exhaust systems. The "Canadian
Buffalo" Industrial Exhauster shown
above, for instance, does a man-size

job of removing harmful dust, gases,

vapors, grit, grindings, smokes, fogs,

mists — making the plant a safer,

healthier, more efficient place in

which to work. This husky yet light

fan moves a big load of air or mate-

rials at very little power and main-
tenance cost. New all-welded
housings and rotors give a smooth,

rivetless surface . . . cut down re-

sistance . . . give a stronger, lighter,

more durable unit.

Write for Bulletin No. 3576. You'll

find it very interesting reading.

CANADIAN BLOWER
&L FORGE

COMPANY LIMITED
HEAD OFFICE: KITCHENER, ONTARIO

ENGINEERING SALES OFFICES: MONTREAL •
PORT ARTHUR • WINNIPEG • REGINA

TORONTO
CALGARY

HAMILTON
EDMONTON

• SAINT JOHN
• VANCOUVER

and acceptance by the various provincial
bodies, of a uniform examination syl-
labus.

Another function of the Domimon
Council is to watch all legislation relat-
ing to the engineering profession, wheth-
er provincial or federal. Dr. Nacnab
stated that he was firmly convinced, that
we as engineers keep our own house in
order, remember that we must give first

consideration to the protection of the
public, and honestly follow that code of
ethics to which we all subscribe, our
professional status will be assured.

Vancouver

Stuart S. Lefeaux, m.e.i.c.

Secretary-Treasurer

H. T. LiBBY, mj:.i.c.

Branch News Editor

Members of the Vancouver Branch
met on the evening of April 4, in the

Faculty Club of the Universitj- of Brit-

ish Columbia to welcome home Chris-

topher Webb, M.E.I.C, from a trip lo

the Near East. The meeting which took
the form of a cocktail party and .sup-

per, was attended by approximately
seventy members of the Institute in-

cluding Colonel Grant, our genial field

secretary from Headquarters. The Very
Reverend Cecil Swanson offered the fol-

lowing Grace appropriate to the occa-

sion:

For good deep snow and lots of water,

For Christopher Webb, his son and
daughter.

For things that are good and things that

are queer.
Including the parson and the engineer.

—Thanks be to God.

Christopher Webb, whose job is dis-

trict engineer for the local Water Re-
sources Branch, was chairman of a

three-man commission appointed for the

purpose of arbitrating a dispute over

water rights of the Helmand River be-

tween Afghanistan and Iran. In open-

ing his talk he mentioned his regret that

he would be unable to deal with the

engineering aspects of the case as the

report of the Commission had not yet

been presented. Then he took his audi-

ence on an interesting trip describing his

arrival in the Near East and his pro-

gress through all the towns and villages

on his route. The point which interest-

ed most of his hearers as engineers was
the fact that the natives of the cotin-

tries that he visited approached such

colossal tasks as constructing miles of

deep trenches and tunnels, earth dams,
and large concrete buildings, with noth-

ing but hand labour.

Mr. Webb completed his talk with a

series of colour slides taken by the var-

ious members of the Commission, appro-

priate to various phases of his talk

H. N. "Dutch" Macpherson, in thank-

ing the speaker, briefly reviewed the

genealogj' of the Webb Clan in a man-
ner which caused considerable mirth,

concluded b}* welcoming Christopher

Webb home again and thanking him
for a most interesting and informative

talk.

The April meeting of the Vancouver
Branch was held at Uie New Engineer-

ing Building at the University of Britisli

Columbia on April ISth. with Mr. J. E.
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BRITISH THOMSON-HOUSTON
pumpless steel-tank

MERCURY-ARC RECTIFIERS

FOR

Transportation

Electro-chemical

AND

Industrial

Applications

A typical 800 KW, 500 volt two-cubicle

rectifier, with lower cover removed.

The pumpless, air-cooled, steel-tank

rectifier has been developed to eliminate

the maintenance and outages attributable

in the past to vacuum pumping and water-

cooling, but to retain the robustness of

steel tank design. The resulting simplicity

and reliability achieved by BT-H has al-

ready been well proven in Transportation,

Industrial and Electro-chemical service.

The BT-H design conserves space and

is inexpensive to install. The rectifier

and its accessories is enclosed in a

cubicle which is neat in appearance

and protects personnel against acci-

dental contact with live parts. Two
or more cubicles may be installed side

by side to operate in parallel from one

transformer.

Sold and Serviced in Canada by

CANADIAN GENERAL ELECTRIC COMPANY
LIMITED

Head Office: Teronio — Sales Offices from Coast to Coast It AAB-3
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Macdonald in the chair, and with mem-
bers of the American Institute of Elec-

trical Engineers and B.C. Engineering
Society in attendance as invited guests.

A total of 112 persons were present to

hear a paper on The Pitting and Cavi-

tation of Water Wheels presented co-

operatively bj' C. G. Southmayd, man-
ager of the Hydraulics Division of Can-
adian Allis-Chalmers Company at La-
chine. Quebec, and J. F. Roberts, Allis-

Chalmers representative from Milwau-
kee. U.S.A.

Mr. Soutlauaj'd opened his address

by defining the word "cavitation" as

vaporization which occurs in a stream
of fluid moving with a high velocity.

An exceedingly interesting 16-mm.
movie film gave pictorial evidence of

the nature and effects of cavitation and
actually showed the alternate formation
and collapse of the cavitation bubbles.

The film had been prepared by the U.S.

Navy at the California Institute of

Technology and employed film speeds

of up to 20,000 exposures per second.

Such rapid photography enabled use of

extremely slow slow-motion to permit
the observers' close stud3' of cavitation

effects. It was astounding to learn that

21 minutes of screen time was required
to show what actually happened in one
.second.

Three types of pitting were observed
in sample sections of a Francis turbine

blade passed to the audience for inspec-

tion: (a) true pitting from cavitation;

(b) corrosion by chemical action; (c)

pitting by erosion from silt.

Mr. Southmayd posed the question,

"Why are precautionary measures not
taken to prevent pitting from cavita-

tion?" In an.swer he stated that such
prevention could be accomplished bj'

either increasing fluid pressure or re-

ducing fluid velocity but that in prac-

tice it was economically unreasonable
to remove the cavitation effect. Present-

day turbine design allows for the effects

of reasonable cavitation, and the extent
of "reasonable cavitation" is determined
by R.E.M.A.

Laboratorj' tests have been devised to

permit examination of the effects of

cavitation on various materials. Nor-
mally the effects from cavitation do not
become apparent until a given hydraulic
installation has completed fifteen or

twenty years of service. It was thought
desirable to devise a machine which
would produce rapid, accelerated cavita-

tion. The first known accelerated-

cavitation machine was introduced in

the United States in 1932, and was of

the double-weir-on-a-flat-surface t3'pe.

Mr. Southmayd described in detail

the vibratory-type cavitation accelerator

developed over recent years by the Can-
adian Allis-Chalmers Company.

At this point in presentation of the
paper, Mr. Robert.s proceeded to de-
.scribe .some of the results obtained from
tests made by the cavitation accelerator.

The following observ-ations had been
made

:

(I; Brightly polished metal specimens
have varying rates of initial pitting

but after 120 minutes the rates are

the same.

(2) A certain minimimi force is requir-

ed to produce cavitation in all ma-
terials.

(3; .\cid water decrea.ses cavitation
effect (tests- conducted with many
types of liquids).

Canforge

FORGING THE
SINEWS FOR
HEAVY INDUSTRY 1

I

Making heavy forgings takes big

equipment and skill and patience

that comes only with long exper-

ience. Ail illustration of the

capacity and scope of the great

Canforge plant at Welland is this

huge nickel-steel mine hoist shaft,

weighing 25,500 pounds, in the

machining operation above. Due
to its up to date equipment and

its complete facilities, Canada

Foundries & Forgings Limited can

supply forgings, black forged, just

as they come from the presses and

hammers, rough tmned, or finished

machined or finished ground, ready

for use.

Enquiries regarding

Light or Heavy Forgings

always welcome

MINING

SHIP BUILDING

PULP and PAPER

^ILWAYS

HYDRO ELECTRIC

AGRICULTURE
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boilere

byBABCOCK
* Concerned with production of a precisely controlled

chemical product. Lever Brothers Limited
invested in these three Babcock steam generators.

These boilers supply the large quantities of high tempera-

ture steam required, day after day, at maximum efficiency.

Each Babcock Type "G" "INTEGRAL - FURNACE"
boiler, at normal capacity produces 87,000 lbs. of steam

per hour at 275 lbs. pressure. They are fired by
Babcock-Detroit Rotograte Stokers and employ Bab-

cock Economizers. Built to exactly fit their needs, they

fulfil every requirement. Babcock can supply power
units of any size or capacity to meet any requirement.

Consult our engineers to-day.

BABCOCK-WILCOX & GOLDIE- McCULLOCH
GALT LIMITED ONTARIO
MONTREAL TORONTO CALGARY VANCOUVER

See other side for further details of this installation.
"INTEGRAl-FURNACE"
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ASSURES EFFICIENCY
Lever Brothers Limited also employ 4 Babcock Turbines

in this plant. Two are coupled to the forced-draft fans and tsvo

drive the induced-draft fans. These turbines featui'e an ingenious,

but simple, two-velocity stage design that cuts operating costs.

At the first stage the steam is directed at the single wheel with

its single row of blades. Then the steam is caught in guide pas-

sages and redirected at the wheel. This second impact extracts

the maximum remaining energy from the steam. Thus, Babcock
Turbines give extra efficiency with low maintenance cost. If vou
plan to install Turbines, contact Babcock at once. They will be
glad to discuss your problem and provide the most workable

solution.

BABCOCK -WILCOX & GOLDIE-McCULLOCH
GALT LIMITED ONTARIO
MONTREAL TORONTO CALGARY VANCOUVER

See other side for further details of this installation.
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1 4) Resistance to pitting bears a direct

relation to material hardness. A
Brinnell hardness of 200-300 appear-
ed to be the minimum hardness be-

yond which no appreciable decrease

in cavitation occurs.

(5) Rolled plate steel resists cavitation

better than cast steel.

(6) Pitting of turbine runners can be
retarded by coating the carbon steel

runner with two coats of weld

—

tirst coat to be mild-steel weld anri

the second to be a steel containing

18 per cent chrome and 8 per cent

nickel. Commenting on this weld-

ing process, Mr. Roberts stated that

when one metal is welded to a car-

bon steel the carbon will often enter

the coating-metal and will reduce
the anti-pitting effect, hence the use

of the two weld-coatings.

Mr. Roberts further commented that

Europeans have given up using an 18-8

stainless weld coating because such a

steel did not absorb shock— it is not
ductile—and is therefore subject to

cracking. Europeans favour a 13 per

cent chrome steel. However, 13 per cent

chrome is difficult to weld.

During the question period, Mr. C.
.\rnott of the B.C. Electric Railway
Compan.v explained that a Francis run-

ner of his Company had become badly
pitted and had been coated first wich
mild .steel and then with an 18-8 stain-

less steel. Following application of *-he

second coating, the roughened runner
surface was ground smooth on only two
of the blades and the question was
asked if this lack of machining on the
remaining blades would result in worse
pitting effects. Mr. Southmayd replied

that experiments have shown that the
considerable expense associated with
grinding the weld surface is not warrant-
ed to gain the slight decrease in pitting

effects.

At the conclusion of the question
period Mr. J. P. Eraser moved a vote
of thanks to Messrs. Southmayd and
Roberts for their presentation of a very
interesting and informative paper.

Student Branch
Vern McDonald, s.e.i.c.

Secretary-Treasurer

Prof. W. G. Heslop, m.e.i.c, associate
professor in the Department of civil engi-
neering of University of British Colum-
bia, was elected honorary president of
the Student Branch of the Vancouver
Branch of the Institute, recently.

Executives of the Student Branch
were elected on March 9, to serve for
the term 1951-52. President is Stan Wil-
kinson ; secretary-treasurer, Vern Mc-
Donald; advertising representative, Joe
Perdue, and film controller, Doug Third.
A \'ice-president and a recording secre-
tary will be elected early in the fall

term.

The Student Branch will hold the
status of a major club on the U3.C.
campus, in two years' time.

Victoria

W. A. Bowman, jr.E.i.c.

Secretary-Treasurer

G. J. A. KiDD. S.E.I.C.

Branch News Editor

Dr. K. 0. Wright, astrophysicist, from
the Dominion Astrophysical Observa-

tory, was guest speaker at the monthly
meeting of the Victoria Branch on
March 16.

The title of his address was The
Chemical Composition of the Stars.

His opening remarks pointed out that

his address would be the first of two
meetings, the second to consist of an
inspection trip to the Saanich Observa-
tory itself.

Dr. Wright went on to say that the

work of the Saanich Observatory staff

was entirely devoted to the physics of

the stars, i.e., the size, temperature,
pressures, densities and chemical com-
position, rather than the mapping of

the heavens which is carried out by
other observatories.

The Saanich Observatory was said to

be the third best equipped observatory
in the world, although the 73-inch tele-

.-icope now ranks only about the sixth

largest.

Dr. Wright fully illustrated his ad-
dress with slides showing spectra, dia-

grams of energy levels for various chem-
ical elements, mathematical tables and
equations, photographs and so on. Dr.
Wright showed how the size of stars

could be determined by their brilliance

and temperature. He explained how
some stars the size of the earth could
have a mass equal to the sun and yet be
entirely gaseous. Some of the stars, he
said, were as large in diameter as the

orbits of some planets.

The chemical composition of the stars

has recently been calculated to be about
96 per cent hydrogen, slightly less than
4 per cent helium, and the small re-

mainder consisting of many elements.

At the close of the address Dr. Wright
answered questions from the audience.
The field trip to the Dominion Astro-

phvsical Observatory took place on April
21," 1951.

Dr. Wright conducted a tour through
the observatory explaining the operation
of the 73-inch telescope and other items
of interest. Members were able to view
the moon, Saturn, etc., through the tele-

scope.

Winnipeg

G. W. MOULE, M.E.I.C.

Secretary-Treasurer

Electrical Section

K. Hallson, jr.E.i.c.

Secretary

J. G. Dickinson
News Editor

Mr. W. H. Dickens, of the engineer-
ing department of Bepco (Canada)
Limited. Montreal, presented a very fine

paper on Oil Circuit Breaker Testing,
at the general meeting, April 26th, of the

Electrical Section of the Winnipeg
Branch.

Mr. Dickens recently joined Bepco
(Canada) Limited, after spending some
time with Crompton Parkinson of Eng-
land, where he was directly connected
with circuit breaker testing. His talk was
a description of the circuit breaker test-

ing equipment of Crompton Parkinson
in England. A number of slides were
shown illustrating the equipment and
including some oscillograms of typical

tests on oil circuit breakers.

A rather lively discussion followed the
meeting with various engineers of the
Utilities taking part. It was brought out
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that the difference between British and
American specifications was not as im-
portant as knowing precisely what test-

ing was done and what was the signifi-

cance of the results.

A second point of interest was that
manufacturers' testing stations don't
usually determine and set limits to
length of time between energizing of

the tripping coil and the moment of
contact parting. This did not affect the
circuit breaker capacity, but was very
important to the utility's system.

The extent of carbonization in cir-

cuit breaker oil was briefly discussed,

with the general concensus of opinion
that this was not too much of a worry
except possibly in special cases such as
arc furnace duty in steel mills where
the operations are extremely heavy.

As a matter of passing interest, men-
tion was made that a suitable breaker
had not been developed for d-c systems
as yet.

The meeting closed about 10:30 p.m.
Forty-three members were present.

Vancouver

Engineers' Wives Association

The first annual meeting of the Engi-
neers' Wives Association was held on
April 26, 1951, at a box luncheon in the
West Vancouver home of Mrs. G. W.
Allan. Mrs. Sidney Hogg presided and
gave the annual report. The sum of SlOO
has been given to the Vancouver Branch
of the Engineering Institute of Canada
as a bursary for a University of British
Columbia engineering student. The nom-
inations report was given by Mrs. W.
M. Kelly and officers elected for the
1951-52 season were: president, Mrs. G.
W. Allan; past president, Mrs. Sidney
Hogg; honorary president, Mrs. J. N.
Finlayson; vice-president, Mrs. E. Hart-
ley; secretary, Mrs. D. Rattenbury;
treasurer, Mrs. J. Miller. Chairmen of
committees are: programme, Mrs. W. P.
Richmond; social, Mrs. A. Gordon;
membership, Mrs. G. Bancroft; tele-

phone, Mrs. A. Fletcher; publicity, Mre.
A. Peebles; ways and means, Mrs. C.
Maartman.

Members present at the meeting in-

cluded: Mrs. E. H. Jupp, Mrs. C. Scan-
Ion, Mrs. D. Livingston, Mrs. H. W.
McLeod, Mrs. T. Lees, Mrs. H. Fox,
Mrs. J. Henry, Mrs. D. Jamieson, Mrs.
E. Kolbeins, Mrs. J. Brandlmayr, Mrs.
D. Reeve, Mrs. C. Deans, Mrs. A. Peiry,
Mrs. E. Cray, Mrs. H. B. White, Mrs.
F. Adams, Mrs. J. Ball, Mrs. A. Rhodes,
Mrs. R. McLeod, Mrs. R. C. Robson,
Mrs. W. Berwick, Mrs. H. Libby, Mrs.
W. MacDonald, Mrs. W. M. Kelly, Mrs.
R. A. McLachlan, Mrs. A. C. Smith,
Mrs. John Michie. Mrs. J. L. Miller,
Mrs. W. J. Tindale, Mrs. A. Gordon,
Mrs. F. Crocker, Mrs. J. McPhail, Mrs.
A. Wright, Mrs. F. Ives, Mrs. E. V.
Hird, Mrs. J. P. Eraser, Mrs. H.
Brownell, Mrs. A. Swanson, Mrs. E.
Hartley. Mrs. N. Beaton, Mrs. W. Rich-
mond, Mrs. J. Carswell, Mrs. M. Ban-
croft, Mrs. Sidney Hogg, Mrs. C. Maart-
man. Mrs. G. Sauer, Mrs. A. Wolfe, Mrs.
R. Binnie, and Mrs. G. W. Allan.

Tentative plans were also made for
the Annual Dinner Dance to be held on
May 28 in the Stanley Park Pavilion
when husbands will be guests of the
ladies.
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Employment Service

XHIS 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.

Personal interviews with the Institute Employment Service, 2050

Mansfield Street, Montreal—Telephone PLateau 5078—may be

arranged by appointment.

Situations Vacant

iCHEMICAL.

CHEMIOAL ENGINEER or chemist pre-
ferably with eight to ten years' exper-
ience in the paint and lacquer industry.

Applicant should be fully experienced
in the formulation and development
work of the above items. Location On-
tario. Salary open. Apply to FUe No.
3052-V.

CIVIL

CIVIL ENGINEER for the design and
layout of structural steel, reinforced
concrete and general building work.
Mechanical experience essential. Age
24 to 30 with at least 4 years exper-
ience in engineering. Location Ontario.

Apply to File No. 3056-V.

CIVIL ENGINEER with experience in

vAiari and dock work required by con-
tractor in Montreal. Salary open. Apply
to FUe No. 3060 -V.

ELECTRICAL,

YOUNG BLBCTRICAL ENGINEER to act

as sales engineer for manufacturer in

Montreal. Applicant should have some
experience with public utility or cable
manufacturer. Territory largely East-
em Provinces. Apply to File No. 3047-V.

ELECTRICAL ENGINEER, experienced,
required by manufacturer in Ontario,
of small transformers, such as those
used in radio, television, automobile
ignition coils and battery boosters.
Applicant should be able to write spe-
cifications and prepare designs, as well

as know something of manufacturing
problems and have about 5 or 6 years
experience. Apply to File No. 3049-V.

ELECTRICAL ENGINEERjS REQUIRED
by large organization in Montreal with
university degree in electrical engi-
neering, engineering physics or radio
engineering. Non-graduates acceptable
if equivalent training and experience
have been obtained by other means.
Intermediate and senior engineering
positions are also available for men
with two or more years experience in
design and development of radar or
radio communications equipment. Duties
involve electrical design and develop-
ment of radar and radio communica-
tions equipment for defence and civil-

ian puiTJoses. Salaries open. Apply to
File No. 3a64-V.

MECHANICAL

MECHANICAL ENGINEER required by
architect's firm in Ontario. Applicant
should be 30 to 45 years of age and

a graduate mechanical engineer and
have from five to ten years expterience
in the design of heating, ventillating,
plumibing and electrical installations.
Starting salary will be $4,S0O to ?6,500
depending on qualifications. Apply to
File No. 3042-V.

MECHANICAL ENGINEER with several
years experience in maintenance and
plant engineering work. The position
open is that of plant engineer at the
Toronto plant of organization with
headquarters in Montreal. Salary range
$400.00 to $450.00 per month. Apply to
File No. 3048-V.

TWO MECHAINIiCAL ENGINEERS OR
MECHANICAL DRAUGHTS(MEN re-
quired for layout piping and general
work in plant engineering and design.
Age 24 to 30 with at least 4 years ex-
perience in engineering. Location On-
tario. Apply to File No. 3056-V.

MISCELLANEOUS

ENGINEERS REQUIRED BY Canadian
Armament Research and Development
Establishment. Mechanical engineers or
those from other branches, such as
electrical or engineering physics whose
interests or experience lead them to
the mechanical design side. Aeronauti-
cal engineers, familiar with airframe
structure design and stressing. Metal-
lurgical engineers with either physical
laboratory or design interests. Mechani-
cal draughtsmen, with experience,
capable of handling small sections in
the drawing office and/or acting as
checkers'. Apply to File No. SOH-V.

THE CIVIL SERVICE COMMISSION in-
vites applications for appointment to
the hydrographic service of the depart-
ment of mines and technical surveys.
Successful candidates will be assigned
to ships during the summer to assist
with survey work involved in charting
coastal and large inland waters for
navigational pirrposes. Hydrographers
spend the winter months at headquar-
ters compiling charts. The minimum
qualifications for the various types of
positions are as follow^s: (a) graduation
from a university or college of recog-
nized standing or, (b) navigational ex-
perience or (c) surveying experience
or (d) graduation from high school or
technical school with an academic
standing whidh would permit entrance
to a school of applied science. Assign-
ments will be made either at head-
quarters at Ottawa or at the Victoria
Office of the Hydrographic service in
iB.C. All travelling expenses paid.
Those at Ottawa will serve on the East-
ern Seaboard and on inland waters,
while those at the Victoria Office will

be employed on western coastal waters.
Allowance for sea duty wiU be paid for
time spent on board ship while it is

awav from home port. Apply to File
No. 3046-V.

MECHANICAL OR CHEMICAL ENGI-
NEER with at least 7 years experience
in either industrial construction or
chemical plant maintenance. The posi-
tion open is that of resident engineer
on construction of new p!ant in Mont-
treal East and the chief duties wall be
the insTjection of all mechanical works
during construction. 'When the plant
has been completed, then this man, if

suitable, will have the opportunity to

take over the position of plant engi-
neer. The tentative salarj* range is

S4O0.0O to $500.00 p€r month. Apply to
File No. 3048-V.

CHEMICAL OR MECHANICAL ENGI-
NEER with operating and administra-
tive experience to take charge, after
suitable training, as works manager of
small tar plant in Western Canada.
Salary $300.00 to $375.00. Apply to File
No. 3048-V.

MECHANICAL LAYOUT and design en-
gineer and chemical design engineer
required by large diversified chemical
company in Montreal. Apply to File

No. 3048-V.

SALES ENGINEER, wanted to manage
Vancouver Office of American firm
engaged in industrial sales to power
plants, pulp and pajjer mills, munici-
palities, institutions, etc. Must be grad-
uate mechanical engineer, Canadian
citizen 30 to 40 years of age, with pre-
vious experience in similar work. Salary
open. Apply to File No. 3050-V.

MAINTENANCE AND CONSTRUCTION
ENGINEER required by an established
metallurgical plant in Montreal. Per-
manent position offering opportimity
for advancement. Apply to File No.
30e3-V.

ENGINEERING ASSISTANT AND ESTI-
MATOR required for branch office in

Toronto of large U.K. electrical manu-
facturers. Duties will be of a varied
nature and applicants should have some
previous experience. Apply to File No.
3055-V.

FINANCIAL ANALYST REQUIRED by
large mining and manufacturing organ-
ization in Province of Quebec. Tech-
nical education such as engineering or

science, plus knowledge of accounting,
or preferably courses in accounting or

business administration. Salary depends
upon qualifications and wiU ad\'ance
witli experience. Apply to File No.
30o7-V.
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TWO ENGINEERS, electrical, mechanical
or chemical, either newly graduated or
with several years experience, requir-
ed by large sugar refinery located in
Montreal. Salary open. Apply to File
No. 3058-V.

?ECENT GRADUATE ENGINEEiRS re-
quired by larg-e automotive industry in
Ontario. Two electrical required for
design work. Twelve openings in time
standards and methods department.
Apply to File No. 30«il-V.

->ROJBCT ENGINEER required by organ-
ization in Montreal offering all modem
employee benefits: Applicant should
be chemical engineer with four to five
years experience in design, construc-
tion or operation of petroleum and
light hydro-carbon plants. Salary com-
mensurate with experience. Submit full

details of qualiiications with recent
photo. Apply to File No. 306i3-V.

MECHANICAL ENGINEERS with M.E.
degree or equivalent theoretical knowl-
edge. For senior positions which are
also available, three or more years ex-
perience in design or manufacture of
electrical apparatus or similar products
will be required. Duties: processing and
preparation of manufacturing iniorma-
tion required to manufacture and
assemble complex radar and radio com-
munication equipment. Salary accord-
ing to exiperienoe and qualifications.
Location Montreal. Apply to File No.
3()64-V.

MECHANICAL DRAUGHTSMEN requir-
ed by large machinery manufacturing
firm in Eastern Townships. Knowledge
of machine design. Salary commensur-
ate with ability. Apply to File No.
3065-V.

MECHANICAL ENGINEERS required by
large maohdnery manufacturing firm
in Eastern Townships. Opportunity for
recent graduates or experienced engi-
neers. Apply to File No. 30ie5-V.

APPLICATIONS for the position of town
engineer for town located in Manitoba,
population 6,100, will be received up to
July 7th. 1951. Commencement salary
$380.00 per month plus car allowance.
Engineer to have charge of construc-
tion and maintenance of streets and
sidewalks and gravity wnater system
with sewage disposal plants. Applicants
will require to state qualifications fur-
nish references and state the earliest
Apply to File No. 3W7-V.

Chief Inspector

Required

By large oil refinery located in

Montreol area. Applicant must be

a graduate engineer and should

have minimum of five years

applicable experience in inspec-

tion and maintenance of refinery

operating equipment. Duties
would consist of scheduling and

supervision of inspection policy,

corrosion investigations, welding

procedures, etc. Pension, acci-

dents and sickness benefits pro-

vided. Excellent opportunity for

ambitious man with executive

ability in a rapidly expanding

company. Salary open. Apply to

File No. 3066-V.

The following advertisements are reprinted from
last nionth^s Journal, not having yet been filled,

CHEMICAL

CHEMICAIL ENGINEER required to head
department of chemical technology in
the Indian Institute of Science, Banga-
lore. Candidate should possess high
academic qualifications in chemical
technology, together with considerable
research and teaching experience.
Should have knowledge of design and
operation of chemical pilot plants. No
age limit is prescribed. Duties will in-
volve instruction of personnel. This is

the foremost research institute in India
and has well esitablished post-graduate
depai-tments of aeronautical engineer-
ing, electrical communication engineer-
ing, metallurgical engineering, internal
combustion engineering, power engi-
neering and electrical technology and
cheimieal engineering and chemical
technology. Post of head of chemical
technology has been vacant for some-
time. Apply to File No. 2077-V.

TWO CHEMICAL ENGINEERS required
by paper company located in Province
of Quebec. Applicants should have at
leait one year's experience in chemical
laboratory work or related fields. Re-
cent graduates of chemical engineering
or general science will also be favour-
ably considered. Apply to File No.
2098-V.

CHEMICAL ENGINEERS required by or-
ganization in Ontario. Plant experience
preferred but not necessary. Salaries
open. Apply to File No. 3015-V.

CHEMICAL ENGINEER required in cen-
tral Ontario, with three to five years
experience, preferably in a petro-
chemical industry. Salary open. Apply
to File No. 3016-V.

CHEMICAL ENGINEER required for On-
tario bleached sulphate pulp and paper
miU. Pulp and paper experience de-
sirable but not essential depending on
age. Apply giving full particulars as
to personal, education, experience, ref-
erences to File No. 3029-V.

CIVIL

CIVIL. ENGINEER with at least ten years
exiDerience In design and detail of steel
and reinioroed concrete structures for
Montreal office of consulting engineer-
ing firm. Salary open and possibility
of association to right man. Apply to
File No. 2091-V.

CIVIL ENGINEER required by firm of
consultants in Montreal with consider-
able experience in reinforced concrete
and some pre-streased concrete design
work. Applicant must be capable of
working with a minimum of super-
vision and be capable of taking charge
of a design group. Apply to File No.
30O1-V.

OIVIL ENGINEER 194S or 1950 graduate
required m Montreal with some exper-
ience in concrete design or construc-
tion. Salary open. Apply to File No.
3013-V.

PROFESSOR OF CIVIL ENGINEERING
required by university located in On-
tario. The person appointed will be
required to take charge of courses in
highwnay engineering and to assist in
asisociated civil engineering courses.
Applicants should have had not less
than ten years practical experience,
part of which must have been spent in
higliway engineering. They should
have graduated from a recognized uni-
versity and post-graduate study will be
considered an asset. An interest in soil

mechanics is desirable. Salary, accord-
ing to qualifications, up to $5,000.00.
Apply to File No. 3014-V.

GRADUATE CIVIL ENGINEER required
as transitman for railway company
located in Province of Quebec. Starting
salary $250.00. Apply to File No. 3025-V.

CIVIL ENGINEER required with about
six years experience on construction
of all types, by young progressive or-
ganization located in Province of Que-
bec. Applicant must have good per-
sonality and be thoroughly bilingual.
Excellent opportunities offered. Start-
ing salary about $5,000.00. Apply to
File No. 3031 -V.

TWO GRADUATE CIVIL ENGINEERS
with a few years experience in heavy
construction, preferably with contrac-
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tors and on power house construction,
required by large public utility in
Province of Quebec. Salaries open.
Apply to File No. 3035-V.

CIVIL ENGINEER, experienced, required
by city in Eastern Ontario to act as
building and plumbing inspector and
to assist in the engineering department.
Full employee benefits, salary accord-
ing to qualifications. Apply to File No.
3037-V.

ELECTRICAL c

GRADUATE ELECTRICAL ENGINEER,
required bv firm located in Ontario.
Applicant must be capable of both sales
and development work. Development
work would involve the preparation of
sohcmatic and actual wiring diagrams
and fie-d service work. Apply to File
No. 1500-V.

THE PUBLIC SERVICE OF CANADA
requires Electrical Engineers (elec-
tronics and communications). Appoint-
ments at Ottawa. Toronto and Montreal.
Salaries up to $4,740.00 per annum. De-
tails and application forms may be
obtained b.y writing Civil Service Com-
mission. Ottawa. Competition No.
50-158^B. Apply to File No. 2016-V.

ELECTRICAL ENGINEER with at least
five years professional expierience, a
substantial part of which should have
been in hydro-electric central station
and substation design. Salary $325.00 to
$400.00 per month depending on quali-
fications and experience. Location Vic-
toria, B.C. Appiy to File No. 2073-V.

ELECTRICAL ENGINEER required by
large organization in Montreal with
about five years experience in general
electrical engineering, preferably in the
transportation field. Salary range
$3-50.00 to $400.00 per month. Apply to
File No. 20'74-V.

YOUNG ELECTRICAL ENGINEER with
about three years experience required
by manufacturer located in Montreal.
Applicant would be obliged to do some
mechanical work in geneural plant engi-
neering. Appiy to Fiie No. 2075-V.

ELECTRICAL ENGINEER required to
head the departments of power engi-
neering and electrical technology in
the Indian Institute of Science, Banga-
lore. Candidate should have a doctor-
ate or master's degree in electrical en-
gineering from a recognized university,
15 years' experience in a responsible
position in large power project, exper-
ience in guiding research and in the
execution of large power projects. No
age limit is prescribed. Duties will in-
volve instruction of personnel. This
is the foremost research institution in
India, and has weU established post
graduate departments of aeronautical
engineering, electrical communication
engineering, metallurgical engineering,
internal combustion engineering, power
engineering, and electrical technology
and chemical engineering and chemical
technology. Post of head of the power
engineering and electrical technology
departments has been vacant for some
time. Apply to File No. 2077-V.

ELECTRICAL ENGINEER, who is famil-
iar with and particularly interested in
the application of control equipment
and the producing of wiring diagrams,
required by manufacturer of convey-
ing machinery located in Ontario. Ap-
ply to File No. 2082-V.

ELECTRICAL ENGINEER, with at least
4 vears experience in electrical field,
preferably on substation layout and in-
staiiation. required by P.U.C. with a
total load of about 250,000 H.P. and
operate their own generating stations.
Location about lOO miles north of Tor-
onto. State wages expected, age, etc.
Apply to File No. 2096-V.

ELECTRICAL DRAUGHTSMAN, with at
least 6 years experience required by
P.U.C. of about 250.000 H.P. State wages
expected, age, etc. Apply to File No.
2096-V.

EXPERIENCED ELECTRICAL E N G I -

NEER. pjreferably between 28 and 35
years of age required by paper indus-
try located in Ontario. Not absolutely
necessary, but preferably with design
and practical experience in pulp and
paper mill. Apply to File No. 2083-V.

ELECTRICAL ENGINEER required in
Ontario with experience in the appli-
cation of electrical wire and cable, or
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electrical enffine€ir who has had at
least a few years experience in some
aspect of the electrical cable industry,
either with a cable manufacturer or in
the distribution depaxtment of a pub-
lic utility. Salary open. Apply to File
No. 2097-V.

ELECTRICAL ENGINEER required in
Ontario. Age 25 to 35 years. Duties
include product design deveQopment
and engineering of small AC and DC
motors. Excellent starting salary and
future prospects. Apply to File No.
3041 -V.

ELECTRICAL ENGINEERS REQUIRED
by large Canadian Manufacturer for
application engineering and negotiation
work on electrical apparatus to special-
ize in specific industries such as: Cen-
tral Station, metal working, transporta-
tion, paper and pulp, rubber, mining
and chemical. marine. Applicants
should have high intelligence, commer-
cial sense, sound engineering back-
ground, pleasing personality. Excep-
tionally interesting, weU paid work for
men with necessary high qualifications.
Some travelling. Ai>ply to File No.
3048-V.

ELECTRICAL ENGINEER required by
large manufacturer in Montreal of
power plant equipment. Applicant
should have about 4 years experience
in design of transformers. Salary open.
Apply to File No. 3059 -V.

MECHANICAL

MEOHANIOAiL ENGINEER required by
large firm in Montreal to act as rail-

road car engineer. Applicant should
have 2 or 3 years (or more) of exper-
ience in the design of tank cars, as
defined by the Association of Ameri-
can Railroads. Familiarity with the re-
quirements of the A.A.R., the I.C.C, the
(Bureau of Explosives and the Board of
Transport Commissioners is essential.

Salary open. Apply to File No. 1600-V.

MECHANICAL ENGINEER required by
large firm in Montreal. Applicants
should have experience in the pulp and
paper industry, particularly in the de-
sign and for operation of paper mak-
ing machinery. One or two years ex-
perience desired. Salaries open. Apply
to File No. 1600-V.

MECHANICAL ENGINEER required im-
mediately for sales department. Large
comipany requires the immediate ser-
vices of a mechanical engineer, for its

sales department, preferably bilingual.
This is a permanent salaried position,
with well establisihed company. State
age, education and outline all exper-
ience. All replies treated in confidence.
Apply to File No. 1'620-V.

MECHANICAL ENGINEERS required by
large manufacturing firm located one
hundred miles from Montreal. Excel-
lent opportunities for experience and
promotion in time study standards de-
partment eventually leading to shop
management. Apply to File No. 16ai-V.

CHIEF MECHANICAL ENGINEER or
assistant chief mechanical engineer re-
quired by large firm of consultants in
Toronto. Salary open. Apply to File
No. 2068-V.

MECHANICAL ENGINEERS with exper-
ience in process layout, design of steam
plants, water supply systems and sew-
age and industrial wasite treatment
facilities. Salaries commensurate with
experience. Apply to File No. 2068-V.

MECHANICAL ENGINEER with at least

two to three years' experience in the
design and job fabrication of A.S.M.C.
pressure vessels and heat exchangers
required for design, estimate and in-

spection work by engineering company
located in Montreal. Salary commen-
sxirate with ability. Apply to File No.
2070-V.

MECHANICAL ENGINEER required by
engineering college, Guindy, India, to

organize new department of production
engineering and to train students for
their master's degree in production en-
gineering. Candidate should have a
basic degree in mechanical engineer-
ing, a doctor's degree in production
and industrial engineering, five years
experience in a production workshop,
five years experience in an engineering
institution, preparing students for a
standard degree and five years exper-
ience in directing research, leading to

WANTED

RADIO ENGINEERS
THE ROYAL CANADIAN NAVY offers a limited number of short

service and permanent commissions in the Special Branch for Supple-
mentary Radio duties to engineers and other university graduates with
a degree in any of the following subjects: Physics, Mathematics and
Physics, Engineering-Physics, Radio-Physics, Radio-Engineering, or
Electrical Engineering with Communications or Electronics option.

SHORT SERVICE APPOINTMENTS

(three years) require the minimum qualifications shown above. Rank
and seniority will be determined by age and professional experience.

PERMANENT APPOINTMENTS

require the following qualifications:

(a) Service in any of the Canadian Armed Forces during the
Second World War, or
Service at any time in the Permanent or Reserve Naval
Forces, including the University Naval Training Division and
the Canadian Services Colleges.

(b) A university degree in one of the subjects mentioned above.

Rank and seniority on entry will be determined by previous service

and professional qualifications. Those entered as Acting Sub-Lieutenant
will serve with that rank during their Naval indoctrination and training
courses, after which they will be promoted to Lieutenant. Seniority
and pay as Lieutenant will be back-dated at that time, depending on
success in the courses.

DUTIES

The development, engineering, installation, maintenance and oper-
ational supervision of radio equipment, in shore stations, and of radio
countermeasures equipment at sea; and administration of Supplement-
ary Radio Activities.

MONTHLY SALARY

SUB-LIEUTENANT Acting Confirmed
Basic Pay $162 $195
Subsistence 61 79
Marriage Allowance 40 40

On
LIEUTENANT Appointment Maximum

Basic Pay $234 $264
Subsistence 79 79
Marriage Allowance 40 40

OTHER ADVANTAGES
Free medical care; free transportation, including that of families and

household effects to permanent appointments; married quarters in the

majority of appointments; pension for officers holding permanent
commissions; gratuity for officers holding short service commissions
on completion of their terms.

There is no specific age limit for short service commissions. It will be
dependent upon professional experience. The age limit for permanent
commissions is up to 25}^ years for non-veterans and up to 30 years of

age for veterans, on 1st June, 1951.

ENQUIRIES will be welcomed. A preliminary opinion on the rank
and seniority which may be expected, together with any other required

details, may be obtained by writing to:

THE NAVAL SECRETARY,

DEPARTMENT OF NATIONAL DEFENCE,

"A" BUILDING, OTTAWA, ONTARIO.

Royal Canadian Navy
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i master's degree In a recognized uni-
versity. No age limit. Apply to File
No. 2077-V.

MASTER MECHAiNIC required for cen-
tral waterpower, irrigation and naviga-
tion commission, New Delhi, India.
Oandid'aite should have considerable ex-
perience as a mechanic and have held
responsible positions in the field of
mechanical engineering. Age, about 45
years. Duties will involve supervisiion
of the operation and maintenance of
machines employed on river valley pro-
jects, such as the construction of large
concrete, earth and other types of
dams, large power houses and trans-
mission systems and the excavation of
canals. He will also be required to
train Indian personnel working under
him. Apply to File No. 2077-V.

SEVERAL 1951 mechanical engineering
^graduates required by pulp and paper
industry located in the Province of Que-
bec. Apply to File No. 2081-V.

YOUNG MECHANICAL ENGINEER re-
quired by manufacturer of various types
of maohmery located in Montreal, for
extensive design. Good opportunity to
right man interested in this type of
work. Apply to File No. 2092-V.

YOUNG MECHANICAL ENGINEEiR to act
as expeditor in the purchasing depart-
ment of organization in Montreal. Ap-
plicant should 'be between 30 to 35 years
and be free to travel 50% of the time.
Material handled would be all types of
heavy equipment in connection with
smelting plant. Apply to File No. 3019-V.

MEOHANICAL ENGINEER required by
oi-ganization in Montreal. Applicant
should have had experience in produc-
tion planning and the design^ and' appli-
cation of mechanical equipment to pro-
duction operations. Duties will include
research and the development of
mechanical equipment for one of the
primary industries. Preferably simgle
and free to travel. Apply to File No.
3020-V.

MECHANICAL ENGINEER 1949 or 1950
graduate with some experience in heat-
ing or combustion engineering or ven-
tilating and air conditioning, required
by firm in Montreal. Apply to File No.
3021-V.

MEOHANICAL ENGINEER required by
firm of conisultants in Montreal with
some knowledge of heating and veritilat-
inig. Apply to File No. 3023-V.

MECHANICAL ENGINEERS 1950 grad-
uates required by manufacturer in
Montreal of heavy industrial equip-
ment. Salary open. Apply to File No.
3030-V.

MECHANICAL ENGINEER, with 3 to 5
years experience in steam plant design
and layout, required for draughting, de-
sign and project engineering In West
Coast consulting engineers' office. Sal-
ary open. Apply to File No. 3040-V.

MEOHANICAL ENGINEER required by
architect's firm in Ontario. Applicant
should be 30-46 years of age and a
graduate mechanical engineer and have
from five to ten years experience in the
design of heating, ventilating, plumb-
ing and electrical installations. Starting
salary will be $4,500 to $6,600 depending
on qualifications. Apply to File No.
3012-V.

MISCELLANEOUS
GRADUATE ENGINEER with three to
four years welding experience in metal
fabricating plant is required by a firm
manufacturing gases and welding
equipment. Position involves technical
assistances to firms in the correct
aap'ication of various welding pro-
cesses. Salary commensurates with ex-
perience and qualifications. Apply to
File No. 2071-V.

GEOLOGISTS: Two required by the en-
gineering, geology and ground water
division of the geological survey of
India. One should be a specialist in
ground water and the other in the in-
vestigation of dam sites. Duties will in-
volve geological studies and investiga-
tions, assisting the director in coping
with the large aTnount of work this
division is called upon to perform.
Ages, between 35 and 50. Apply to File
No. 2077-V.

DESIGNING ENGINEER required for
central waterpower, irrigation and navi-
gation comimission, New Delhi, India.

Candidates should'' have considerable
experience in the design of high tension
transmission lines and tower structures.
Age 45 to 50 years. Duties will involve
design of high tension transmission lines
and tower structures, in connection with
large hydro-electric projects. He will
also be required to act m an advisory
capacity on the design of transmission
lines, and to train Indian engineers
working with Mm. Apply to File No.
2077-V.

MASiTER ELECTRICIAN required for
central waterpower, irrigation and navi-
gation commission. New Delhi, India.
Candidate should have considerable ex-
perience as an electrician and have held
responsible positions in the field of
electrical engineering. Age about 45
years. Duties will involve supervision
of the operation and maintenance of
electrical machinery employed on river
valley projects, such as construction of
large concrete, earth and other types of
dams, large power houses and trans-
mission systems. He will also be requir-
ed to train Indian personnel working
under him. Apply to File No. 2077-V.

WORKSHOP FOREMAN required for
central waterpower, irrigation and navi-
gation commission, New Delhi, India.
Candidate should have considerable ex-
periepce ini the management of large
workshops, in the manufacture of gates
for dams, spillway^, canals, sluices, and
in the manufacture of electrical trans-
mission towers. Age, about 45 years.
Duties will involve supervision of large
workshops reqiured during construction
of river valley projects and the instruc-
tion of Indian personnel working under
him. Apply to File No. 2077-V.

POWEIRHOUSE FOREMAN required for
central waterpower, Irrigation and navi-
gation commission. New Delhi, India.
Candidate should have considerable ex-
perience in the erection and mainten-
ance of large hydro electric power
plants. Age, about 45 years. Duties will
Involve erection and maintenance of
diesel power houses for the supply of
power on river valley projects, together
with the erection and maintenance of
large power houses, in connection with
hydro electric projects. He will also be
required to train Indian personnel work-
ing with him. Aijply to File No. 2077-V.

INDUSTRIAL ENGINEER required by
firm of management consultants.
Should be experienced in plant layout,
production control, time studies, wage
Incentives, cost and budget controls.
Age 35 to 60. Free to travel. Aj>ply to

File No. 2079-V.

EN'GINEEIRS required in the mianufac-
turing department of large electrical
organization located in Ontario. Duties
include the lineup of operations and
tooling, to initiate cost reduction pro-
grammes, to lay-out departments, etc.,

on various products. Limited number
of openings in production control,
foundry work and in test work. Apply
to File No. 2080-V.

PLANT BNGlNEKRlS are required to do
engineering work in connection with
plant exipansion and with plant main-
tenance, particularly along electrical
lines. Location Ontario. Apply to File
No. 20SO-V.

DESIGN EINGINEERS required by large
electrical organization in Ontario. En-
gineers are required to do both me-
chanical and electrical design but prin-
cipally the latter on all types of
electrical equipment. Specific ex)per-
ience is desired but not absolutely
necessary. Apply to File No. 2080-V.

CIVIL OR MBCHAI>niCAL ENGINEER re-
quired by paper industry located in
Ontario. Ajpplicant should have design
and practical experience, preferably
five or six years in pulp and pa)per
mill. Apply to File No. 2083-V.

MECHANICAL AND CHEMICAL ENGI-
NEERS required in the control depart-
ment of paper mill located in New-
foundland. Applicants must be inter-
ested in control and process work.
Salaries open. Apply to File No. 2085-V.

RESIDENT BNGINEERiS AND INSTEU-
MENTMEN required for work on the
construction of. the Quebec North
Shore and Labrador Railway. Appli-
cants should have some experience on
highway work. Good working condi-
tions. Salaries open. Apply to File No.
20«6-V.
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POSITIONS AVAILABLE with The Con-
solidated Mining and Smelting Com-
pany of Canada Limited, at Trail, B.C.,
for experienced mechanical, structural
and electrical designers and draughts-
men, for work connected with the de-
sign and layout of equipment and
buildings in our mining, metallurgical
and chemical and fertilizer plants.
Application should be made in writing
giving full particulars on education, ex-
perience and stating approximate salary
expected, to the manager. Personnel Di-
vision at the above address. Apply to
File No. 2090-V.

MECHANICAL DRAUGHTSMAN with at
least three to five years experience in
equipment tool and jig work for Mont-
real office. Supply full details in first
letter. Apply to File No. 2091-V.

STRUCTURAL STEEL AND REIN-
FORCED CONCRETE DETAILERS for
Montreal office with a minimum of
five years experience in either field.
State full particulars in first letter.
Salary open. Apply to File No. 2091-V.

TOOL ENGINEERS and patent lawyer
required by large automotive industry
in Ontario. Apply to File No. 2094-V.

RESEARCH SCIENTIST to conduct re-
search and development in food packag-
ing and packing. This will involve work
independently and in co-operation with
manufacturers and other agencies on
suitable container materials and meth-
ods of container fabrication and will
require a knowledge of such materials
as paper and paper products, plastic
films, metal foils, metal cans, enamels,
adhiesives, inks, etc. Applicants should
have a Ph.D. or M.Sc. degree in chem-
ical engineering, organic chemistry, or
physical chemistry and should have had
some industrial experience with the
container materials mentioned above.
Upply to File No. 2095-V.

TOWN BNGINEEE required in Ontario.
Duties to commence any time after
April 15, 1951. Apply to File No. 2099-V.

A MATURE GRADUATE ENGINEER with
10 years experience in the operation
of ore dressing and hydrometaUurgy
plants is required, to take charge of
hydrotmetallurgical ore treatment plant
of 750 tons per day with ultimate capac-
ity 1500 to 2000 tons. Position requires
sound background in ohemistry and
chemical plant control equipment. The
position offers excellent opportunities
for advancement in a growing organi-
zation. Reply with full details of exper-
ience, educational background, marital
status to File No. 3002-V.

WE ARE SEEKING a top quality business
minded engineer with good executive
drive for a new and modern coal min-
ing operation in Alberta. Both strip and
underground operations are involved.
This man will work with the mine
manager and be responsible to the man-
aging director for all business aspects;
planning, control, purchasing, etc.
Underground mining experience is not
a prerequisite but some experience in
business administration and/or in dirt
moving operations with heavy equip-
ment would be desirable. Present ac-
commodation is limited but the oppor-
tunity for other interests controlled by
the same principals, is excellent. The
salary is open. Apply to File No. 3004-V.

YOUNG GRADUATE ENGINEER, prefer-
ably two or three years experience in
instrument process controls, sales and
estimating work. Preferably bilingual
but not essential. Salary depending on
experience. Appl.y to File No. 3005-V.

ENGINEERS REQUIRED by firm of con-
sultants in Montreal. Civil, medhanioal,
electrical and structural engineers and
draughtsimen also petroleum engineer
required with some experience. Salaries
open. Apply to File No. 3O0i7-V.

EXPERIENCED INSTRUMENT ENGI-
NEER required in Montreal. Permanent
appointment for a man between 25 and
35 years of age and A.I. medical cate-
gory. He ^ould be able to select proper
equipment for new jobs also interpret
results and calculate correction factors
of instruments. He must have experi-
ence and ability to organize instrument
maintenance and carry out normal re-
pairs. Apply to File No. 301O-V.

WANTED RESEARCH SCIENTIST. Salary
$5,850 to $6,850 depending on qualifica-
tions and experience. Duties to direct
laboratory research and pilot plant de-

605



velopment work in the chenvistry of ex-
plosives and propellants. University
graduates po-eferably at the Ph.D. level;
five to ten years' experience in explo-
sives or propellant research or in re-
lated fields: administrative experience.
Canadian citizen. Apply to File No.
3011-V.

STRUCTURAL DESIGNERS AND
DRAUGHTSMEN, familiar with struc-
tural steel and reinforced concrete work
required by firm of consultants in Tor-
onto. Apply to File No. 3012-V.

E:NGINEERS required by firm of con-
sultants in Toronto capable of taking
responsibility for phases of electronic
and mechanical equipment sales and
engineering, mining or industrial plant
construction. Apply to File No. 3012-V.

DESIGN ENGINEERS, mechanical or
chemical required in Ontario. Should
have one or more years' experience in
the chemical or allied Industry. Salary
open. Apply to File No. 3015-V.

SAFETY ENGINEER assistant, recent
graduate in chemical or mechanical
engineering with an interest in plant
safety work. Location Ontario. Salary
open. Apply to File No. 3015-V.

ELECTRICAI. AND MECHANICAL ENGI-
NEER required by electrical organiza-
tion in Ontario, presently engaged In
the conversion, progranime of industrial
firms. Applicants should have some in-
dustrial experience. Apply to File No.
3017-V.

RESIDENT ENGINEEiRS required by firm
of consultants in Ontario, for large con-
struction projects. Ap'plioants should be
experienced and be thoroughly bilingual.
Apply to File No. 3022-V.

ESTIMATOR, preferably graduate engi-
neer experienced In quantity survey as
relative to building construction. This
is a permanent jxjsition with a good
salary and the prospects for advance-
ment would be excellent for the right
man. Location Ontario. Apply to File
No. 3026-V.

SALES & SERVICE ENGINEER in the
water treatment field for manufacturer
supplying chemicals and equipment to
all types of industries throughout Can-
ada. Engineering graduates with 2 or 3
years experience or 1951 graduates. Ter-
ritory Quebec and Ontario with con-
siderable travelling. Car provided, tra-
vellinjg expenses paid. Salary based on
qualifications. Apply to File No. 3027-V.

JUNIOR ENGINEER with a knowledge of
sanitary engineering required by large
inter-municipal corporation in Western
Canada. Duties Include preparation of
plans and specifications, to layout and
supervise construction and mainten-
ance, to make reports of investigations
of special engineering problems. The
immediate problems are additions tc
present facilities and enforcement of
the regulations to industrial wastes.
Salary open. Apply to File No. 3028-V.

SALES REPRESENTATIVE at Montreal
& Toronto by British maciiinery and
tool importers, experienced in pulp and
paper making machinery of value but
not essential. Apply to File No. 3033-V.

VACANCIES EXIST with ma.ior oil com-
pany having operations in several South
American countries for:—iDistrict Elec-
trical Superintendent, Electrical Engi-
neer, Semor Chemist (refinery), Assist-
ant Chief Chemist (refinery). Junior
Mectiranlcal Engineer. Interested parties
should submit full details of qualifi-
cations. All replies will be held in the
strictest confidence and should be ad-
dressed to File No. 3034-V.

OPPORTUNmES for experienced tech-
nical personnel to enter the aircraft
industry under a convers)iOTi training
programme. Designers, draugtitsmen and
lofti men with two years or more ex-
perience in technical Industry are
urgently needed for training and assign-
ment to our design staff. Five day week
with paid overtime; exipanding organi-
zation offering advancement; starting
salaries dependent on background; pro-
motions granted on basis of merit.
Write giving resume of training and
experience to File No. 3036-V.

THE PUBLIC SERVICE OF CANADA
requires an engineer, a graduate in
mining or metallurgical engineering
with training in mineral economies
$4272.00 $4896.00, for the department of
mines and technical surveys at Ottawa.
Details and application forms at Civil
Service Comm.ission Offices, National

Employiment Service Offices and' Post
Offices. Apply to File No. 3039-V.

GRADUATE ENGINEER required in
Joliette, Quebec. No experience neces-
sary. To take trainine course in the
operation of steel foundry making a
large variety of miscellaneous castings.
Knowledge of French helpful. Salary
open. Apply to File No. 3054-V.

ASSISTANT RESIDENT ENGINEER re-
quired in Vancouver, B.C.. for Gran-
ville Bridge. Qualifications required are
preferably university graduate in civil
engineering or structural with a mini-
mum of three to four years field ex-
perience in construction work, or equi-
valent. Interviews would be conducted
with persons now in vlcinit.v or those
willing to go to location. Apply to File
No. 3062-V.

Situations Wanted

GRADUATE PRA'CTICAL MECHANICAL
ENGINEER with foremanship record,
health, married, 39. bilingual, pilot, also
experienced in aeronautics, civil, hy-
draulical and some electro-electronic
engineering wishes serious assignment
abroad in southern climate, preferably
in British possessions. Aj)ply to File
No. 140-W.

ELECTRICAL ENGINEER, aged 36, 1st
class honors degree, P.Eng., M.E.I.C.,
A.A.I.E.E., AJvr.I.E.E. Apprenticeship
and erection experience with large
electrical manufacturing company and
10 years experience as electrical engi-
neer for large industrial companies —
all companies are of w^orld renown.
Two years Canadian experience. De-
sire post as electrical engineer for in-
dustrial company or other suitable post
preferaibly in Southern Ontario or Brit-
ish Columbia. Available at short notice.
Apply to File No. 391-W.

ELECTRICAL ENGINEER, S.E.I.C. gradu-
ate Nova Scotia Technical College 1950,
married, veteran, 34, presently employ-
ed by large cable manufacturing com-
pany in Montreal as a junior develop-
ment engineer in their electrical
laboratory, desires position in Nova
iScotia preferably Halifax area. Prev-
ious experience in surveying, communi-
cations, d.c. machinery. Willing to
accept position in any branch of elec-
trical engineering including sales. Avail-
able for interview in Montreal anytime
and in Nova Scotia in July 1951. Apply
to File No. 1325-W.

CWIL ENGINEER, Jr.E.I.C, P.Eng. (On-
tario) B.Sc (Hons) Birmingham. Eng-
land 1948. Age 28. Single. Ex-Sapper.
Field Engineers of Union Defence Force
(South Africa). Presently employed in
temiporary position in "Toronto. Seeks
permanent employment where hard
work and initiative will lead to ad-
vancement. Fifteen months experience
in municipal roads and drainage work
in South Africa, including surveying,
design and supervision. Also eleven
months with waterworks in Canada on
design of steel and reinforced concrete
structures and writing of specifications.
Willing to work anynvhere. Apply to
File No. 14©5-W.

MECHANrOAL ENGINEER, M.E.I.C.
UjB.C. 1986. Age 37, married. 3 years
experience as designer in paper ma-
chinery department of large manufac-
turer. 5 years as senior officer in the
A.I.D. of the R.C.A.F. engaged on tech-
nical and administrative duties. 6 years
as engineer in the paper and saw mill-
ing industry on the west coast, engaged
on the layout, design and installation
of wood-handling plant and equipment,
including considerable experience in

the design and erection of timber,
steel and concrete structures. Desires
position as resident engineer or senior
engineering position covering industrial
oianning and development. Apply to
File No. 1965-W.

INDUSTRIAL AND CIVTL ENGINEER,
B.A.Sc.. 1939. M.E.I.C, Prof. Eng., age
42. married, thoroughly bilingual. Ex-
perience: all phases of production, sales,
maintenance. construction. Available
on short notice. Apply to File No.
2157-W.

WORKS MANAGER and administrator
with experience in mechanical, electri-
cal and civil engineering work open
for appointment. Apply to File No.
2429-W.

ENGINEER. MECHANICAL. M.E.I.C, In-
terested in position offering opportun-
ity as representative, plant or assistanl
engineer. Experience includes twelv*
years design, construction and main-
tenance with pulp and paper industry.
Age 40. married. Apply to File No
'a642-W.

MECHANICAL ENGINEER, M E I C
Queen's, 1936, age 38. married. Cur'-'
rently engaged in research work 2>'j

years. Desire to return to indust-iai
or commercial field in Toronto district.
Have had the following experience
since graduation: About 10 years diver-
sified work in plant engineering em-
bracing dust control, 2'/2 years; appli-
cation of control to metallurgical pro-
cesses (primary metal producers) 3
years; industrial ventilation and air-
conditioning, 1 year; general plan-
maintenance, 31/2 years; about 2 year-
steel forging exiperience in small plant
covering purchase, installation, and
operation of equipment. Would be avail-
able at reasonable notice to present
emiployer. Apply to File No. 2936-W.

ELECTRICAL ENGINEER S E I C
B.A.SC., P.Eng.. Laval 1950. Age 24 bi-
lingual, single. Experience: 3 summers
in workshops of RCEME: electrical
estimator; inspection, reports, recom-
mendations on electrical installations of
mines. Would accept position in any
branch of electrical engineering includ-
l^S sales 2 weeks notice. Apply to FUe
NO. J276-VV.

GRADUATE MECHANICAL ENGINEER
M.E.I.C. with extensive experience at
draughting, designing and estimating of
all types of plate, structural and mach-me work, now fully employed, desires
part time work for evenings and week-
ends. Apply to File No. 3367-W.

MECHANICAL ENGINEER, Toronto
Jr.E.I.C, P.Eng. Age 29, married. Wishes
to loin a medium sized company to co-
operate with management in reducing
manufacturing costs by better produc-
tion. Five years experience as chief
engineer in charge of production and
product design. Accustomed to working
closely with shop and insoection depart-
ment. Capable of acting as grouo leader
and of assuming full responsibility re-
lative to tooling, processing, and "plant
layout for increased productivity. In-
terested in working into management
position. Apply to File No. 3361-W.

CIVIL ENGINEER, M.Sc, M.E.I.C. P.Enc.
age 39. Practical experience since 1934
in design of reinforced concrete and
steel structures (warehouses, factory
buildings, power station, boiler houses.
heav>' foundations, hvdraulic structures,
oil refinery plants, gas plants, jetties*
estimate and surveying. Seeks oositior
in Ontario or Quebec. Aoplv to File No
3369-W.

BRITISH DIESEL AND ELECTRICAL
ENGINEER. A.M.I.E.E.; six Years elec-
trical officer R.N.V.R.; nine rears com-
mercial experience in U.K.. Malava and
Ceylon in sales, contracts and servicing
equipment ranging from generation to
household appliances; accustomed to
executive responsibility and currently
chief engineer for leading British firm
in Ceylon; has had brief experience of
conditions in Canada and desires pro-
gressive position and permanency there.
Aged 3S. Available July. Wife Canadian
Apply to File No. 3398-W.

BRITISH CIVIL ENGINEER. 27 years of
a?e, single. Graduate of Trinitv College.
Dublin, with B.A. degree geo'losv; and
B.A.I, in ci\ril engineering. Technical
officer with Royal Engineers. 5 years
practical engineering experience. "Pre-
sently employed in Canada. Desires
position with a future, possiblv admin-
istrative where academic training, tech-
nical knowledge and personal qualities
may be combined. Willing to work hard
and accept responsibility. Applj- to File
No. 3400-W.

GRADUATE ENGINEER, Jr.E.I.C. Uni-
versity of Saskatchewan. 1948. Age 25.
single and in good health. Three years
experience in farm implement design.
Seeks emfplo5"ment in design or pro-
duction engineering. Willing to under-
take any required training. Presently
employed but desires position leading
to responsibilit>-. Available on short
notice. Apply to File No. 34T2-W.

PLANT ENGINEER of medium sized
company. Mechanical. McGill. 1948, Jr.
E.I.C Veteran, single. 27 years, de-
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sires affiliation with medium or large
concern. Undertook and completed
movement of two plants. Designed,
costed and implemented maior changes
and installation of boiler house, air

compressor house, air exhausting sys-
tems, electrical mains, instruments,
heating and steam process mains. Staff
of apiprox. 100, 20% licensed tradesmen.
Collection of basic production machine
data for time loading, scheduling, etc.

Other studies and training courses. Ex-
cellent references. One month's notice.

Apiply to File No. 3476-W.

CIVIL ENGINEER. S.E.I.C, B.Sc, U.N.B.,
1950. Navy veteran, age 26, married
with one child. Have considerable ex-
perience in highway construction in

N.B. References on request. Apply to

File No. 3477-W.

CIVIL ENGINEER. Jr.E.I.C, B.Eng., Mc-
Gill. 1&49. age 26, married, presently
ermployed by construction firm in Mont-
real, would offer services for part-
time em-ployment in designing, estimat-
ing, etc., related to varied fields of

building construction, especially rein-

forced concrete, steel or timber struc-
tures and foundations. Apply to File

No. 3480-W.

ELECTRICAiL ENGINEER. Jr.E.I.C, 1849,

graduate of the University of Manitoba,
about to complete two year apprentice-
ship in England, seeks employment in

Oanadia. as from August, 1951. Exper-
ience includes testing of instrument
transformers, testing of A.C. and D.C.
motors and generators, 6 months in

D.C. machine design engiineers office,

3 months in electronic development
laboratory, 6 months erection of steel

mill rolling equipment. Undergraduate
experience includes summer employ-
ment as student engineer, in steel plant.

Apply to File No. 3481-W.

GRADUATE ENGINEER, Jr.E.I.C, honors
graduate, MoGiU 1949, married, overseas
R.C.A.F. veteran. Varied experience in
the field of production control and plan-
ning, methods analysis, time study,
quality control and allied engineering
subiects. Desirous of obtaining a posi-
tion in the management sphere. Loca-
iion, Toronto area. Available, immed-
iately. Apply to File No. 3482-W.

CIVIL ENGINEER, B.Eng., McGill 1944,

M.E.I.C, P.Eng., married with two chil-

dren, veteran R.C.E. Have had about
ten years experience in construction,
maintenance and industry including
long-range planning, design and econo-
mic studies; also supervision and in-
spection as resident engineer. Familiar
with general office routine and ac-
counting procedures. Proven ability to

handle labour, direct staff work and
meet the public. Now enrolled in course
on. Modem Business with Alexander
Hamilton Institute. Present employment
highly responsible but wish to locate in
Montreal area. Ambitious toward execu-
tive position requirinjg engineering and
business training. Apply to File No.
3486-W.

CHEMICAL ENGINEER, B.A.Sc. Excel-
lent background. 8 years experience.
Presently emiployed on large scale pro-
duction supervision. Seeks position of
responsibility with promising futiire.
Preferably in Ontario. Married, 3 chil-
dren. Apply to FUe No. 3487-W.

ELECTRICAL AND MECHANICAL ENGI-
NEER, S.E.I.C. Age 24. Experience 12

months powerhouse electrician (Des
Joachims). Graduating end of May. Un-
dertaking valuation of European power
plants this summer. Available October
1st. Interested in power plant equip-
ment and operation—diesel, steam or
hydiraulic. Apply to File No. 3488-W.

GRADUATE ENGINEER with qualifica-
tions and experience to handle positions
as works manager or plant superinten-
dent, extensive experience in connec-
tion with mechanical equip-ment. of
mining and metallurgical industries as
well as industries as well as in metal-
working establishments. Presently em-
ployed in responsible position. Interest-
ed in either domestic or foreign assign-
ment. Apply to File No. 349i3-W.

MBOHANICAL ENGINEER, Jr.E.I.C.,
Sask., 1949. Age 27, married. ex-R.CA.F.
One year in office of management engi-
neering company dealing with electric
public utilities and one year in diesel
plant (10,000 H.P.) of a Canadian public
utility operating in South America

—

acting as Junior Engineer, Chief Opera-
tor and in charge of cooling water test-
ing and treatment. Desire work in Can-
ada along similar lines or in diesel
field. However am willing to consider
other work that has good opportunities
for person willing to take responsibility.
Location Ontario or west. Apply to
File No, 3494-W.

MECMANIOAL ENGINEER Jr.E.I.C
Graduate University of Saskatchewan,
1950. Single, age 23. Have been em-
ployed in non technical work in the
west. Desire position in maintenance
or plant engineering work with an
opportunity to gain experience and ad-
vancement. Type of position more im-
portant than remuneration. Apply to
File No. 3496-W.

ELECTRICAIL ENGINEER, M.Sc, Jr.
E.I.C., cornpleting a two year graduate
training course with a large electrical
manufacturer, seeks to better his posi-
tion. Would consider professional em-
ployment with any progressive manu-
facturer or consulting engineer, how-
ever, prefer British Columbia or Al-
berta. Aipply to File iNo. 3499-W.

ELECTRICAIL ENGINEER: Sask.. 1950.
Three siimmers experience as electri-
cians helper with industrial concerns.
Also experienced in the installation of
large power equipment. Desires posi-
tion with consultant firm or in city
engineering department. Available upon
short notice. Married veteran with one
child. Aipply to File No. 3S0O-W.

MINING ANlD STRUCTURAL ENGI-
NEER. M.E.I.C and P.Eng. Married.
With long experience in open pit and
underground mining, in design and in-
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and make an appointment

if you propose using the

Institute's Employment De-

partment.

This will result in a better

service to everyone con-

cerned.

TELEPHONE Plateau 5078

Except in special cases all

interviews will be arranged

between the hours of 9

and 12.

spection of construction dwelling's,
mine and mill buildings, railway
trestles and conveyor belt trestles. At
present employed. Available Septem-
ber 1st. 1951. Apply to File No. 3507-W.

SENIOR MECHANICAL, ENGINEER.
M.E.I.C. Four years' experience as chief
engineer with small company. Nine
years on board as designer. Sixteen
years' total experience with medium to
heavy machinery including hydraulic
presses, forgmg machines, valves,
pumps, controls, boilers, tanks, etc. Also
in change plant services and mainten-
ance. Organization and administration.
Experienced writer and lecturer. Ap-
ply to File No. 3508-W.

ENGINEER, M.E.I.C, P.Eng., Quebec,
University Sask. '26, with 25 years var-
ied experience on construction, design
and management of public utilities, pub-
lic works and housing developments in
all parts of Canada desires partnership
in consulting firm or management posi-
tion where experience can be of value.
Initiative, good judgment and tact. Abil-
ity to organize effectively. Knowledge
of legal and accounting aspects of con-
struction. Available now. Apply to File
No. 3511-W.

CHEMICAL ENGINEER, Prof. Eng. (Que-
bec) Jr.E.I.C. Three years experience in
industry and presently employed. Bil-
ingual. Worked on chemical control, in-
dustrial research. Also supervising ex-
perience. Would like position as engi-
neer along following lines. Industrial re-
search. Designing (chemical field). Con-
sulting assistant. Applicant is mechani-
cally inclined and has good creative
imagination. Apply to File No. 3514-W.

GRADUATE MECHANICAL ENGINEER,
Sask., 1948, Jr.E.I.C. Single, R.C.A.F.
veteran. Experience in production con-
trol, method analysis, time study, cost
control and industrial relations. Desires
a change into a field of engineering
that will give more opportunity to prac-
tice mechanical engineering. Willing to
work for moderate salarv to gain ex-
j>erience. Apply to File No. 3516-W.

EXPERIENCED ENGINEER, A.M.I.C.E.,
M.E.I.C. age 31. 14 years combined civil
mechanical background. Design and
construction in roadworks, water sup-
ply, sewage systems and large factory
construction in U.K. Hydro-electric con-
struction and investigation in U.K. and
Canada. Geophysical investigation and
deep well drilling and operation for
water supply in N. Africa. Aircraft
component design and machine shop
practice in U.K. Require progressive
position where exp>erience may be
utilized combined with aptitude for ad-
ministration organization and produc-
tion. Apply to File No. 3^35-W.

BRITISH SUBJECT, chartered electrical
engineer, apprenticeship trained, pres-
ently holding technical and commercial
managerial appointment in branch
works' of one of the premier manufac-
turing electrical companies in England,
wishes to contact Canadian principals
with view to ultimate emigration to
Canada or with Canadian subsidiaries
overseas. Three years wartime exper-
ience of Canada. Canadian references.
Six years commissioned Naval Service.
Age 37. Married. Apply to File No.
3463-W.

ELECTRICAIL ENGINEER. Sask., 1950,
S.E.I.C. P.Eng., age 30, married, vet-
eran. Desires permanent employment
anywhere in Canada. Experience in-
cludes 4 years radar mechanic, one
summer sales, several months prac-
tical experience on wiring and instal-
lation of transformer banks switch
gear, motors, etc. Apply to File No.
31464-W.

AERONAUTICAL ENGINEER, Jr.E.I.C,
graduate Mass. Institute of Tech., age
28, married, good health. Seven years
experience with major airline on air-
craft specifications and negotiations,
mock-up, stress analysis, performance
calculation, aircraft evaluation, detailed
design, testing, report WTiting, corre-
spondence, administration. Hard work-
er, willing to take responsibilities.
Apply to File No. 3470-W.
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Additions to the Institute Library

Reviews — Book Notes — Abstracts

ABSTRACT
INSTITUTION OF ELECTRICAL EN-
GINEERS
The Automatic Monitoring of Broad-
cast Programmes:
H. B. Rantzen, F. A. Peachy and C.
Gunn-Russell. {lEE -proof No. R 1045).

The paper describes apparatus by means
of which the British Broadcasting Cor-
poration hopes to release for other ser-

vices personnel who have been employed
in keeping a listening check on the techni-

cal quality of its programmes. The appara-
tus performs its task not by judging from
an absolute basis—as has so often been
done by the staff employed for this pur-
pose—but by comparing the content of

the programme at a point where it has
already been checked with that at a more
distant point. Where it is impracticable
to return the programme to the same point
for checking purposes, it is synthesized
into a band of information in which the
factors to be judged are specially empha-
sized. The narrow band is transmitted for

checking purposes over any convenient
channel that can be derived from existing

circuits.

SELECTED ADDITIONS TO
THE LIBRARY

TECHNICAL BOOKS, ETC.

Canadian Almanac and Directory for
1951

:

Ed. by Marsh Jeanneret and Beatrice

Logan. Toronto, Copp Clark Co., c 1951.
838 pp., $8.50.

Clieniical Engineering Costs:

0. T. Zimmerman and Irvine Lavine.

Dover, New Hampshire, Industrial re-

search service, 1950. 419 pp., illus.

$8.00.

Chemical Engineering Costs Supple-
ment; .Jan. 1950, V. 1, No. 1:

0. T. Zimmerman and Irvine Lavine.
Dover, New Hampshire, Industrial Re-
search service. 15 pp. {Being a quarterly

gij.pplemerd to "Chemical Engineering

Costs," by the same authors. Yearly sub-
scription $6.00.)

Civil Engineering Handbook; 3rd ed.:

L. C. Urquhart. Toronto, McGraw-Hill,
1950. 1022 pp., illus., $11.05.

Design of Prismatic Structures

:

A. J. Ashdovm. London, Concrete publi-
cations, c 1951. 65 pp., illus., $1.85.

Dimensional Analysis and Theory of
Models:
H. L. Langhaar. New York, Wiley, cl951.
166 pp., $4.00.

Fourier Integral and Certain of its

Applications:

Norbert Wiener. New York, Dover, 1951.
201 pp., $3.95.

Mathematical Methods in Electrical
Engineering

:

M. B. Reed and G. B. Reed. New York,
Harper, cl951. 338 pp., $5.00.

Metal Processing; 2nd ed.:

0. W. Boston. New York, Wiley, cl951.

763 pp., illus., $7.50.

Oil for the World:
Stewart Schackne and N. D'Arcy Drake.
New York, Harper, cl950. 128 pp.,
illus., $2.50.

Ordnance Production Methods; a Col-
lection of articles published in
"Machinery" describing manufactur-
ing operations on rifles and small
arms, machine guns, bullets, shells,

cartridge cases, guns, bombs, tanks
and other weapons of war:

Ed. by C. 0. Herb. New York, Industrial

press, cl951. 534 VP-, Hhis., $10.00.

Organic Reagents for Organic Analy-
sis:

Hopkin and Williams Research Labora-
tory. Brooklyn, Chemical Publishing Co.,

1950. 263 pp., $5.00.

Pocket-bsok for Miners and Metallur-
gists; 5th ed.:

Compiled by F. D. Power. Toronto, Pit-

man, 1950. 545 pp., illus., $6.25.

Prefabrication of Houses; a study of
the Albert Farewell Bemis Foundation
of the prefabrication industry in the
United States:

Burnham Kelly. New York, Wiley, cl951.
465 pp., illus., $7.50.

Pulse Techniques:
Sidney Moskowitz and Joseph Rocker.
New York, Prentice-Hall, 1951. 300 pp.,
illus., $6.65.

Quakers in Science and Industry:
being an account of the Quaker con-
tributions to science and industry
during the 17th and 18th centuries:

Arthur Raistrick. New York, Philo-
sophical library, cl950. 361 pp., illus.

$6.00.

Radio and Television Receiver Cir-
cuitry and Operation:
A. A. Ghirardi and J. R. Johnson. New
York, Rinehart, cl951. 669 pp., illus..

$6.50.

Scholarship, Fellowships and Loans,
V. 2:

S. N. Feingold. Boston, Bellman, cl951.

312 pp., $5.00.

Servomechanisms and Regulating
System Design, v. 1

;

Harold Chestnut and R. W. Mayer.,
New York, Wiley, cl951. 505 pp.. Hint.

$7.75.

Silicate Melt Equilibria;

Wilhelm Eitel. New Brunswick, New
Jersey, Rutgers University Press, cl951.

159 pp., illus., $5.00.

Tableaux, Abaques et Calculs Pra-
tiques Relatifs aux Engrenages:

G. Henriot. Paris, Dunod, 1951. 160 pp.,

1450 Jr.

Technical Publications 1948 (of Stan-
dard Oil Company, New Jersey, and
affiliate companies)

:

A. E. Becker ed. New York, Standard
Company {New Jersey), cl950. 512 pp.,

illus.

Technique du Vide:

Maurice Leblanc. Paris, Armand Colin,

1951. 187 pp., illus., 200 fr.

Thermodynamics, 2nd ed.

:

G. A. Hawkins. New York, Wiley, cl951.

563 pp., illus., $6.50.

Voltage Regulator Manual:
R. J. Everest. New York, Maanillan,
cl9ol. 185 pp., illus., $3.25.

PAMPHLETS.

TECHNICAL BULLETINS, ETC.

Cements L^sed in Chemical Plant Con-
struction:

R. Ward. London, Doulton & Co., n.d.

(Reprint from "The Industrial ChemiM"
Feb.-Jun'e, 1944, revised 1950).

Code for Dwelling Construction for

Buildings Housing One or Two Fami-
lies; minimum standards to regulate

the erection and provide for the safety

of buildings:

Ottaira, Associate committee on th(

national building code, National Researd'

Council, 1950. 25c.

Metallic and Non-metaUic Coatings
for Gray Iron:

C. 0. Burgess. Clerclaiid, Gray Iron

Founders' Society, cl950. $1.75.

National Scheme for Certificates and
Diplomas in Management Studies
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(handbook of courses and examina-
tions) :

London, British Institute of Manage-
ment, 1951. 6/S.

New Zealand Institution of Engineers;
Proceedings 1950, v. 36:

Wellington, the Institution, 1950.

Public Ground-water Supplies in
Illinois:

Compiled by Ross Hanson. Urbana,
Department of registration and education,

Division of the State Water Survey, 1960.

Report upon the Collection and Dis-
posal of Refuse in the County Sanita-
tion Districts of Los Angeles County,
California

:

Prepared by the Districts Joint Adminis-
trative Staff. 1950.

Stress Relieving and Fracture
Strength:

D. Swan and others. Paper presented at

the annual meeting of the American
Welding Society, 1950.

Turn Controls in Urban Traffic

:

Saugatuck, Connecticut, Eno Foundation
for highway traffic control, 1951.

Vacuum—a review of developments in
vacuum research and engineering,
v.l,n.l, Jan. 1951:

Published quarterly by W. Edwards &
Co., London.

Welding, Joining and Cutting of
Gray Iron:

C. 0. Burgess. Cleveland, Gray Iron
Founders' Society, cl961. $1.50.

BOOK NOTES

Prepared by the Library
The Engineering Institute of Canada

BRITISH STANDARDS:
British Standards Institution, 24/^8
Victoria St., London, S.W.I.

B.S. 148:1951 — Insulating Oil for
Transformers and Switchgear. 6/-.

Oils having a tendency to excessive
formation of acidity, are excluded from
this revision. It has been considered un-
necessary to provide a selection of oils

haying different temperature character-
istics, and a maximum pour point of—25°F. (—31.7°C.) has been standar-
dized as suitable for the majority of con-
ditions.

B.S. 235 : 1951—Gears for Traction, 4/-.

In this revision, care has been taken to
ensure that gears made to this new stan-
dard shall be interchangeable with those
manufactured in accordance with the
original 1927 standard. It includes, in
addition to provisions for the marking of
the gears and details of the basic rack,
two tables setting out the preparations of
straight spur gear teeth and helical gear
teeth of 7.^" spiral angle.

B.S. 903: 1950—Methods of Testing
Vulcanized Rubber, 21/-.

The various methods of analysis covered
by this standard include: acetone extract,
unsaponifiable matter in acetone extract,
paraffin wax and ceresin, chloroform ex-
tract, alcoholic-potash extract, total sul-
phur, extractable sulphur, etc. Methods
for physical testing for following are also
included: accelerating ageing, density and
specific gravity, tension stress-strain,
tension set, compression stress-strain,
hardness, etc., and for ebonite, the follow-
ing: cross-breaking strength, impact
strength, plastic yield, compression
strength, etc.

B.S. 1161: 1950—Aluminium and Alu-
minium Alloy Sections. 5/-.

This is a revision of the 1944 standard,
extending it to cover: Equal angle sec-

tions % in. x % in. to 9 in. x 9 in. Unequal
angle sections 134 in. x 1 in. to 12 in. x
6 in. Channel sections 3 in. x lJ/2 in. to

12 in x 4 in. I sections 3 in. x IJ^ in. to

12 in. X 6 in. Tee sections 1 in. x 1 in. to

9 in. X 9 in.

B.S. 1501-1506: 1950—Steels for Use in
the Chemical, Petroleum and Allied
Industries, 12/6.

This publication covers, in effect, four

separate standards which deal respectively

with: 1. Plates, bars and sections (11

specifications). 2. Forgings (11 specifica-

tions). 3. Castings (12 specifications).

4. Bars for bolting material (16 specifica-

tions). An appendix explains a rational

system of numbering which has been
adopted, by means of which an indication

can be provided of the type of steel,

irrespective of the form.

B.S. 1600-1607:1950—Wrought Steel
Pipe for the Petroleum Industry. 10/6.

This document comprises seven stan-

dards, as follows: B.S.1600—wrought
steel pipe for the petroleum industry

(dimensional requirements and permis-

sible stresses); B.S. 1601—electric fusion-

welded carbon steel pipe for use in the

petroleum industry (sizes 4 in. up to but
not including 30 in.); B.S. 1602—electric
fusion-welded carbon steel pipe for use in

the petroleum industry (sizes 30 in. and
over); B.S. 1603—electric fusion-welded

carbon steel pipe for high-temperature

service in the petroleum industry (sizes

18 in. and over); B.S. 1604—seamless

carbon steel pipe for high-temperature

service in the petroleum industry; B.S.

1605—seamless carbon-molybdenum alloy

steel pipe for high-temperature service;

B.S. 1606—seamless chromium-molyb-
denum alloy steel pipe for high-tempera-

ture service in the petroleum industry;

B.S. 1607—seamless alloy steel pipe for

high-temperature service in the petroleum

industry.

B.S. 1701 : 1950—Filters for Air Supply
to Internal Combustion Engines and
Compressors (other than aircraft).
4/-.

This standard applies to six types of

filters, as follows : dry medium, centrifugal,

viscous, oil bath, inertia, combination of
any of the foregoing. It is mainly a per-
formance specification and deals with the
testing of these types of filters and although
no dimensions are specified, certain con-
structional requirements are included.

AMERICAN SOCIETY FOR TESTING
MATERIALS' PUBLICATIONS:
American Society for Testing Materials,
1916 Race Street, Philadelphia 3, Penn-
sylvania. °

Special technical publications:

No. 15-C: 1951—Manual on Quality
Control of Materials. $1.75.

This new manual is divided in three
parts. The first part essentially covers
the presentation of data; the second
presents the limits of uncertainty of an
observed average; the third explains the
control chart method of analysis and
methods for presentation of data.

No. 90-A: 1950—1950 Supplement to
the Metal Cleaning Bibliographical
Abstracts:

In order to facilitate reference to the

abstracts, they have been thoroughly
indexed by subjects, authors, specifica-

tions and patents. This publication brings
up-to-date the 1949 edition which covers
the years 1893 to 1949.

No. 98: 1950—Symposium on Rapid
Methods for the Identification of
Metals.

The first three papers deal with the
general principles of spot testing with
chemical reagents, electro spot testing and
electrograph analysis, and of modern
instrumentation for the rapid identifica-

tion of metals. In the following papers,

specific applications of these methods are

described.

LIBRARY REGULATIONS

Rummer Hours

9 a.m. - 5 p.m.

Closed all day Saturdays.

Bibliographies and Literary

Searches

Short subject bibliographies are compiled

on request.

Extensive searches will be made at a

charge of $3.00 per hour to members, and

$5.00 per hour to non-members.

Please give as much detail as possible when
requesting information of either type.

Borrowing and Purchasing

Books, periodicals, photostats, translation,

etc. may be borrowed for two weeks at a

time. A fine of 25c. per day will be

charged for each day borrowed items

are retained beyond this period.

A library deposit of $5.00 at par in Mont-
real is required before items may be

borrowed. Books, periodicals, etc. may be

ordered by members through the library.

All carrying charges are payable by the

individual concerned. Except in the case

of library deposits, please make no pay-

ments in advance.

Non-members may consult the library,

but may not borrow material.
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No. 101 : 1951—Symposium on Ultra-
sonic Testing.

The ten papers and discussions included
in this volume represent a summary of the

history, theoretical aspects, basic prin-

ciples of practical testing, and practical

applications for the ultrasonic testing of

materials. These papers were read at

sessions of the Society between June 1948
and June 1950.

No. 107: 1950—Symposium on Plas-
ticity and Creep of Metals. $1.50.

This symposium covers four outstand-
ing phases of plastic deformation and flow

of metals. The four papers presented are

entitled: "Experimental exploration of

plastic flow in sheet metals", "Forming
parameters and criteria for design and
production", "Use of creep data in design",

"Super creep-resistant alloys".

No. 108: 1951—Symposium on Corro-
sion of Materials at Elevated Tem-
peratures.

The eight papers presented cover coal

ash corrosion, stress corrosion, oil ash
corrosion, protective coatings, hydro-
genizing effect of steam, creep as a sur-

face dependent phenomenon, effect of

environment on stress-rupture properties,

and preliminary studies of the effect of

oxidizing sulfurous atmospheres on the
rupture strengths of Inconel "X" and
Inconel.

No. 109: 1950—Physical Constants of
Hydrocarbons Boiling Below 350°F.
$1.00.

Six classes of hydrocarbons are covered
in these tables, including paraffins, mono-
olefins, di-olefins, acetylenes and naph-
thalenes, and aromatics. Only compounds
for which good freezing-point data was
available, were tabulated. Bibliographical

references included.

No. 110: 1951—Symposium on the
Nature, Occurrence, and Effect of
Sigma Phase. $2.50.

These eleven studies on sigma phase
have broMght into play all the methods
available to the physicist and metallur-

gist, to determine what it is, under what
conditions of composition, temperature
and time it may form, how it forms and
decomposes, how its presence may be
detected and what may be its effects on
the physical, chemical and mechanical
properties of the metal.

No. 112: 1951—Symposium on the Role
of Non-destructive Testing in the
Economics of Production. $2.50.

Two general papers are presented,

covering historical background, explana-

tion of the various test methods and gener-

alization on the types of structural

irregularities that could be detected. Three
additional papers deal with specific

applications of various test methods. The
final one includes a general summarization
correlating the ideas expressed in the

previous papers and presenting pertinent

views relative to management utilization.

agrarian socialism; the co-
operative commonwealth
ff:deration in Saskatchewan,
a study in political socio-
LOGY:

S'. M. Lipset. Toronto, Oxford Univer-

Hity PreHS, cl950. 315 j)jj., $5.00.

Why and how did isolated prairie

farmers in their virtual struggle for

existence in the face of climate vagaries

and crop failures, vote the CCF party into

power in Saskatchewan ?

610

Almost wholly dependent on the wheat
harvest, and also therefore vitally depen-
dent upon some form of organization or

government, who would most probably
secure high prices for this crop, the Sas-

katchewan farmer indicates The Co-opera-
tive Commonwealth Federation to be the
answer to this need.

Professor Lipset's views on this sub-
ject against a background of both Ameri-
can and Canadian mid-western political

developments, make interesting and pro-

vocative reading.

HANDBOOK OF CORRECTIONAL
INSTITUTION DESIGN AND CON-
STRUCTION:

United States Bureau of Prisons, Wash-
ington, 1949, 317 pp., illus., $6.00.

Besides containing plans and illustra-

tions of all types of correctional institution,

this book also presents discussion from
various angles of the basic problem of

planning and construction, the prison as an
agency of punishment, and the develop-
ment and inter-dependence of correctional

philosophy and construction.

The volume contains both table of

contents and index, and is unusually well

illustrated.

PRINCIPLES OF NUCLEAR
CHEMISTRY:

R. R. Williams. New York, Van Nos-
trand, c 1950, 307 pp., illus., $4.85.

The rapid development of interest and
study of nuclear phenomena has resulted

in radiochemistry and nuclear chemistry
courses in many university curricula.

Although Dr. William's book is entitled

Principles of Nuclear Chemistry, and deals

to a large extent with those Chemical
phenomena related to nuclear properties

and processes, some physics must of neces-

sity be included in such a volume. The
author himself gives two broad headings
to the contents, namely, Nuclear pheno-
mena and their Chemical consequences;
and, the advantages of the study of clas-

sical problems through the abilit}' to

detect and distinguish the nuclear varieties

of an atomic type.

The book is illustrated with charts

throughout, has bibliographical footnotes

and index, and appendices containing
periodic tables of elements, and nuclide

charts.

REPORT PREPARATION:
Frank Kerekes. Ames, Iowa State College

Press, 1951. 449 pp., illus., $6.90.

The writing of reports is a necessary

adjunct to almost every type of job carry-

ing with it any responsibility or executive
character.

Frequently, the people involved have
had little or no training in this type of

writing or of thought organization so

necessary for such a task.

Report Preparation includes blank forms,

suggested outlines, sample letters of re-

ports, charts, tables, etc., as well as infor-

mation on punctuation and grammatical
.structure. Letters of application for jobs,

pointers for public speakers, writing of

newspaper or periodical advertisements, in

short, all aspects of industrial writing

seem to have been included. This book
should prove a boon to many of our
readers.

RUDIMENTS OF MATHEMATICAL
PHYSICS:
James Bain. Montevideo, the author,

1950. 92 pp., illus.

Subtitled "including the original mono-
graph The Lost Dimension or The True

Principle of Relativity, this "law of univfr •

cubes contains within itself", clainrLs t

author "the only true principle of relii-

tivity".

"There exists between everj' pair

particles, urging each towards the oth

a force directly proportional to twice '

product of the masses of the particles, a

inversely proportional to the cube of ;

distance between them".
The writer claims this to be the tru

law, upsetting the theories of bothXew*
and Einstein. We leave it to our read'

for judgement and consideration.

The following book notes appear her*

through the courtesy of the Engineer-
ing Societies Library of New York.
The books may be consulted at th»

Institute Library.

ALTERNATING-CURRENT
CIRCUITS.

R. M. Kerchner and G. F. Corcoran. Sn
ed. New York, Wiley, 1951. 598 pp.,

illus., $5.50.

Intended for students majoring in power
or communication work, this book cover?

the theory and practice of the subject

with particular emphasis on fundamentals
Changes in this third edition include

material on the loss and phase character-

istics of elementary four-terminal net-

works; material pertaining to the Q ol

electrical circuits is revised, and the noda.

method of circuit analysis is used; ar

additional method of wave analysis if

introduced; a method of designing tunec
coupled circuits is included; and the

three-origin vector diagram of a poh'-

phase circuit is added. The end-of-chaptei

problems are revised and new problems
included.

APPLIED NUCLEAR PHYSICS.

E. C. Pollard and W. L. Davidson. 2m
ed., New York, Wiley, 1951. 352 pp.
illus., $5.00.

The book covers practically all phases ol

nuclear science including the basic fact*

of nuclear particles and radiations and

methods of accelerating them, transmu-
tation, natural and artificial radioacti-vit}

isotopy, and nuclear fission. In addition

to incorporating material covering the

progress in the field since the first edition

in 1942, a new chapter on nuclear chain

reactions has been added. Special sec-

tions devoted to pile theory, neutron

difTraction, cross sections, and cosmic

rays are also new. Detailed instructions

on laboratory experiments are now in-

cluded, and the tables of nuclear data are

brought up-to-date.

DIESEL-ELECTRIC LOCO.MOTnT
HANDBOOK—Electrical Equipment.
290 pp.

DIESEL-ELECTRIC LOCOMOTIVE
HANDBOOK: Mechanical Equipment.
262 pp.

G. F. McGowan. New York, Simmons-
Boardman, 1951., illus., $4-95 each.

Basic reference books for enginemen.

maintenance men, and other railroad

personnel engaged in operating and main-

taining diesel-electric locomotives, these

books provide a survey of the theory and

equipment used in this field. As indicated,

one deals with aspects of electrical equip-

ment and the other with aspects of

mechanical equipment. Direct information

is given on the products of the majoii

manufacturers.
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DYNAMIC MOTION AND TIME
STUDY.

J. J. Gillespie. Brooklyn, N.Y., Chemi-
cal Publishing Co., 1951. HO pp., illus.,

$3.75.

Relating work activity to work psy-
chology, this book offers a solution to the

problem of increasing efficiency without
evoking the antagonism of the operator
Principles of motion study are included

which provide a dynamic technique of

motion simplification. A list of references

is included at the end of the book.

EFFECTS OF ATOMIC WEAPONS,
prepared for and in co-operation with
the U.S. Department of Defense and
the U.S. Atomic Energy Commission.

New York, McGraw-Hill, 1950. J,56 pp.,
illus., $3.00.

Prepared under the direction of the Los
Alamos Scientific Laboratory, this book
summarizes present knowledge about the
effect of atomic explosions. The nature of

the explosion and its blast and radiation

effects on people and property are con-
sidered in detail. Nuclear radiation
measurement, decontamination, and pro-
tection of personnel are also among the
topics discussed.

ELECTRIC CIRCUITS FOR EN-
GINEERS.

E. K. Krayhill. New York, McMillan,
1951. 212 pp., illus., iS.85.

In this book a broad picture of steady-
state electric circuit theory is presented by
the logical combination of a.c. and d.c.

relationships into an integrated and uni-

fied whole. Special features are a correla-

tion of electric phenomena with related
phenomena in the general scientific field;

use of standard terminology, definitions
and symbols; and use of actual values in

the problems. A working knowledge of
elementary differential and integral cal-

culus and physics are essential.

INDIUM 1863-1949 Inchisive.

Compiled by M. T. Ludwick. New York,
Indium Corporation of America, 1950.
276 pp., illus., $7.50'.

Essentially an annotated bibliography of
periodical and patent literature covering
the years 1863-1949, this book also con-
tains a general discussion of the discovery,
occurrence, extraction, properties, electro-
chemistry, analysis, and alloys of the
metal indium. Phase diagrams, photo-
micrographs and various charts are also
included as well as a history of The
Indium Corporation of America.

INDUSTRIAL SOLVENTS.
/. Mellan, 2nd ed. New York, Reinhokl,
1950. 758 pp., illus., $12.00.

An organized compilation of the litera-
ture on the more important industrial
solvents. This edition retains the original
organization with only minor changes in

format. It includes many recently develo-
ped solvents and uses. The chapters on
plasticizers and on graphic expression and
interpretation are eliminated. A new chap-
ter on the safe handling of solvents is

added, and selected bibliographies are
included.

INSTITUTE of PETROLEUM ELEC-
TRICAL CODE, Part I.

London, Insiitide of Petroleum. 1950.
99 pp., 26/-.

Prepared by a committee of experts, this
loose-leaf compilation is the first part of a
model code of safe practice for the petro-
leum industry. It carefully defines the

circumstances in which special precau-
tions should be taken, assesses and classi-

fies the risks incident to various grades of

petroleum and similar products, and
develops effective methods of protection.

The effects of static electricity are con-
sidered. The code ends with a series of

rules of good practice.

MATHEMATICAL ENGINEERING
ANALYSIS.

R. Oldenburger. New York, MacMillan,
1950. 426 pp., illus., $6.00.

Intended for use as a text in courses on
engineering analysis and industrial physics,

this book is written to aid those who need
to express physical situations in the form
of equivalent mathematical relations. It

develops the basic laws of engineering
from a minimum number of assumptions
so that the reader can obtain a logical

physical and mathematical picture of the

fundamental concepts of engineering in

common use. With this as a background,
the various techniques for making simpli-

fying assumptions in treating physical
problems are then illustrated. A knowledge
of advanced calculus, especially those
aspects concerned with line, surface and
volume integrals, is assumed.

PUBLIC HEALTH ENGINEERING,
VoL 2.

E. B. Phelps and associates. New York,
Wiley, 1950. 213 pp., illus., $4.00.

The second in a two-volume work, this

book illustrates those principles of sani-

tation which, applied to the production,
handling and distribution of food, have
direct public health significance. Two
foods, milk and shellfish, are treated in

detail, and the general principles of food
handling and serving are illustrated by a
consideration of sanitary practices in

public eating and drinking places. Rodent
control and the handling and disposal of

garbage, refuse and municipal wastes
are also discussed.

THEORY AND APPLICATION OF
ELECTRICAL ENGINEERING.

E. W. Schilling. Scranton, Pa., Inter-

national Textbook Co., 1951. 402 pp.,
illus., $6.50.

Placing special emphasis on circuit

theory and machinery, this text covers
more topics than are usually contained in a
fundamental treatment of this subject.

Among the features of the book are un-
balanced three-phase load coverage ; motor
selection for duty-cycle operation; a
mathematical discussion of the current
growth in an L-R circuit; discussion of

radio interference; coverage of automatic
starters for d-c motors; and instruction on
rate structures. Electronics, illumination,

and storage batteries are also considered.

WELDED DECK HIGHWAY
BRIDGES.

Edited by ./. G. Clark. Cleveland, James
F. Lincoln Arc Welding Foundation,
1950. 247 pp., $2.00.

This book is devoted to information
obtained from the designs entered in the
"Welded Bridges of the Future, 1949
Award Program." The rules of the pro-

gram limited each exhibit to an all-welded

design for a two-lane deck highway
bridge supported on two end piers 120
feet apart. Wide variations exist in the
basic structural type of the primary longi-

tudinal members and the kind of floor

.systems used. The material is divided
into chapters on structural types, floor

systems, etc., to permit a comparison of

the designs. '

Headworks Gantry

Through an error, the photograph
which should have accompanied
the item on page 456 of the May

issue was omitted. It is reproduced
here together with a condensation

of the item. Ed.

The photograph shows a 23-ton electric gantry crane on the headworks of the
Des Joachims development of The Hydro-Electric Power Commission of Ontario.
It is used for handling trash racks, emergency stop logs and head gates, and
incorporates an auxiliary high-speed hoist for lifting the trash rack cleaners.
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Appointments and Transfers

Canadian Broomwade. — Broom and
Wade Limited, of High Wycombe, Eng-
land, one of the world's leading pro-

ducers of compressed air equipment,
have incorporated a Canadian subsidiary,

Canadian Broomwade Limited, with
head office in Toronto.

President of the new Canadian com-
pany will be Harry S. Broom, chairman
of the English firm, and Robert Onions,
M.E.i.c, will be vice president and man-
aging director. (See Personals)

Company has not made any concentrat-
ed effort to sell portable compressors
or air tools.

The following companies will represent

Canadian Broomwade Limited in Can-
ada. Laurie & Lamb Limited, Montreal
and Toronto; Medland Machinery
Limited, Winnipeg, and branches; B.C.
Equipment Co. Ltd., Vancouver. The
head office of the new Canadian com-
pany is at 15 Dundas Street West, Tor-
onto.

•
English Electric Changes.—The Eng-
lish Electric Company of Canada Lim-
ited has announced the appointment of

Broom and Wade Limited was found-

ed in 1898 by Harry S. Broom and has
grown from a very small concern into

a Company which now has on its pay-
roll more than 12,000 people. Estimated
output of the Company is 75% of the

total British production of portable com-
pressors up to 500 c.f.m. During World
War II they built 1,500 Churchill tanks

for the Briti.sh Army.
Current line of manufacture includes

portable air compressors from 60 to 500

c.f.m., ail of the larger sizes being deisel

driven. Stationary compressors are

manufactured from 5 to 2,000 c.f.m.

There are several hundred Broom &
W'ade stationary compressors now in

operation in Canada, but, to date, the

612

K. G. Bell

R. G. Bell, R. A. Bowie, jr.E.i.c. and
W. H. Hopper to its sales staff in

Montreal. (For further information on
Mr. Bowie see "Personals".)

Hughes Owens Purchased.—The Sperry

Gyroscope Company of Canada Limited

has purchased The Ontario Hughes
Owens Company Limited, Ottawa, On-
tario. Arrangements have been made to

retain the name The Ontario Hughes
Owens Company Limited.

Inquiries normally directed to The
Ontario Hughes Owens Companj' Lim-
ited, with the exception of those per-

taining to drawing instruments, artist.?

and laboratory supplies, and equipmen
manufactured by Kelvin & Hughes Lim-
ited, Kelvin, Bottomlej' & Baird Limit-
ed, Smiths of England, and Wallace k
Tiernan, should now be directed to

Sperry iGrj-roscope Company of Canada
Limited. 225 International Aviation
Building. Montreal, Quebec.

W. V. Vincent.— W. V. Vincent has

been appointed manager of the Montreal
branch of Atlas Steels Limited. George
Cook has been named manager of the

Windsor Branch. He succeeds Mr. Vin-

cent in that position.

R. M. Davis.—Richard M. Davis has

been elected a director of Atlas Steels

Limited.

yir. H. Hopper

R.C.A. Victor Changes.—Changes and

promotions in the engineering products

department of the RCA Victor Com-
pany Limited have been announced.

R". B. Lanskail, formerly s;iles engi-

neer in the Company's British Columbia
and Alberta territorj-, is now sales man-
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ELECTRICAL and MECHANICAL

ENGINEERS

METALLURGISTS, PHYSICISTS

and CHEMISTS

You're on the main line to tlie topwhen

you work at Westinghouse

UNUMIIED OPPORTUNITliS IN DESIGN

SALES • MANUFACTURE • DEVELOPMENT

INVESTIGATE

IMMEDIATELY!
*Professional Engineers fill 8 of the

10 top executive spots in Westing-
house. Dozens of engineers hold high-

level staff and supervisory positions.

Your opportunity to advance is prac-

tically unlimited at Westinghouse.
*Right now Westinghouse is build-

ing several new plants. These are not
temporary jobs. Nearly all of the en-

gineers and scientists who joined us

in World War II are still with us, and
in the past 10 years our total employ-
ment has almost doubled.

*At Westinghouse you will partic-

ipate in the nation's defence effort. In

time of war Westinghouse always
plays a vital part in producing war
materials.

THIS MAY BE YOUR OPPORTUNITY TO
MOVE AHEAD IN THE CAREER OF YOUR
CHOICE . . . MANY SUPERVISORY POSTS
IN NEW PLANTS AND DIVISIONS WILL BE

FILLED FROM OUR ENGINEERING STAFFI

INVESTIGATE!

Experience Required — 1 to 10
years . . . some of these open-
ings call for top-flight men
with even more experience.

SALARIES — Determined indivi-

dually on the basis of the experience
and ability of the applicant.

LOCATION — There are openings
for engineers, metallurgists, physi-
cists, and chemists at most of West-
inghouse's plants, which are for the
most part located at Hamilton, Ont-
ario. For example: You'll find oppor-
tunities in Radar and Electronics . . .

in Aircraft Equipment and Fractional
Horsepower motors ... in Air-brakes
and Foundry ... in Lighting and
Lamps and Radio Tubes ... in Ap-
pliances . . . and in Power Producing
Equipment to speed the production
lines of Canada. All of these activities

have a definite and established peace-
time application . . . There are plenty
of openings at the top.

WESTINGHOUSE OFFERS YOU

IN ADDITION TO GOOD PAY

—Help in finding suitable housing

—Low cost life, sickness and accident

insurance with hospital and surgical

benefits

—Pension plan

—Privilege of buying Westinghouse
appliances at employee discount

Investigate Westinghouse today . . .

Write . . . The Director of Technical
Education, Canadian Westinghouse
Company Ltd., Hamilton, Ontario,

or if it is more convenient, fill out this

form and mail it today.

DIRECTOR OF TECHNICAL EDUCATION, A-3
CANADIAN WESTINGHOUSE CO. LTD., HAMILTON, ONTARIO

I would like additional information on the opportunities for engineers at

Westinghouse. I understand this inquiry is strictly confidential.

Name-,

Address..

Telephone.,

ager at the Head Office (Montreal) engi-
neering products department. He joined
the Company m 193.5.

John A. Collins has been appointed
manager of the electronic apparatus sales
division of the engineering department.
He has been with the Company for the
past 10 years.

Ralph Marsh, who ha-s been a service
engineer engaged in combined sales and
service work in the Vancouver district

office, has succeeded Mr. Lan.=kail in

that city.

H. C. Thompson of the Calgary office,

has been transferred to Edmonton as a
sales engineer.

•
Evans Newcomb and Roy W. Keeley.—The Canadian Minnesota Mining &
Manufacturing Company, Limited, has
announced the appointment of Evans
Xewcomb as general sales manager,
abrasives and related products division,

and Roy W. Keeley, as general sales

manager of the tapes and related pro-

ducts division.

Mr. Newcomb has had over 30 j-ears

of experience in the abrasives field. Dur-
ing the past 20 years he has been with
Canadian Durex Abi-asives Limited, lat-

terly as sales manager of the abrasives

division. Mr. Keelej' has been associat-

ed for over twent)^ years with Canadian
Durex Abrasives Limited, and for several

years has been sales manager of the

tapes division of the Company.
•

W. H. Dickins.—W. H. Dickins has

succeeded R. V. Kovacs, Jrj:.i.c., as Win-
nipeg manager for Bepco Canada Lim-
ited. Mr. Dickins was trained at the

Crompton-Parkinson Works in England.
For the past few years he has been on

Bepco's engineering staff.

Northern Electric Changes. — K. P.

Macpherson has been appointed to suc-

ceed L. P. Stiles as manager of Northern
Electric's central district when the latter

goes on leave of absence prior to retire-

ment at the end of this month. Mr.
Macpherson's successor will be D. C.

Borden, m.e.i.c, assistant sales manager
of the wire and cable division. (See

"Personals")
•

Canadian Durex Abrasives Changes.—
At appropriate ceremonies held recently

in Brantford, Ontario, Behr-Manning
Corporation of Troy, New York, took

o\er the entire plant and phj-sical assets

of the coated abrasives business of Can-

adian Durex Abrasives Limited. The
Company will continue to manufacture

and sell Canadian-made sandpapers and

other coated abrasives under the name
of Behr-Manning (Canada) Limited.

Key people of the coated abrasives

staff, executive, manufacturing and sales,

of Canadian Durex, are continuing with

the new Companv.
•

L. T. Sylvester.—Leonard T. Sj-lvester,

president and general manager of

Mathews Conveyer Compan}- Ltd.. Port

Hope. Ontario, was recently elected

senior vice president of the parent com-
pany, Mathews Conveyer Company, Ell-

wood City, Pennsylvania. Mr. SylvestCT

joined the Mathews Canadian organiza-

tion in 1912. and was elected treasurer

and managing director in 1925. He be-

came president and managing director

in 1949, the office which he holds today,

in addition to his new office in the par-

ent Company.
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Address Change.—Minneapolis-Honey-
,vell Regulator Company Limited, an-

lounce change of address of their Lon-
ion Office from 426 Richmond Street to

)i Hamilton Road. H. M. Wilton re-

mains branch office manager at the new
iddress. The telephone number is un-
hanged. It is FAirmount 8237.

Sew Company.—A new company, Par-

nelee Ltd., has entered the safety equip-

iient distributing field in Toronto. Par-

iielee Ltd. will serve as exclusive dis-

ributors of eye protection, salt tablet,

ind other safety equipment manufactur-
ed by the United States Safety Service
Company, which formerly operated a

•ales branch in Toronto.
R. A. Bell, formerly representative for

he United States Safety Service Com-
)any, is general manager for Parmelee
Ltd. The address of the Company is 11

iVatkinson Avenue, Toronto.

Roy L. Brown.—Roy L. Brown has been
'lected vice president and general man-
iger of Canadian Westinghouse Supply
Company Limited. He was formerly
?astern district manager of the Westing-
louse Electric Supply Company in the

'Jnited States. The Canadian Westing-
louse Supply Co. Ltd. is a new sub-
sidiary of the parent company and it

.vill be equipped with new warehouses
md distributing arrangements to serve
I'anada from coast-to-coast. In addition

appliances, a complete line of elec-

rical supplies including items not manu-
actured by Westinghouse, such as cable,

ionduit and fittings, will be available at

hese outlets to contractors, builders,

ommercial and industrial establish-
nents.

W. S. CoweU.—W. S. Cowell has been
ippointed general sales manager of Atlas
\sbestos Company Limited. Mr. Cowell
las headed the Ferodo Division of Atlas,
.vith which he will continue to maintain
:lose contact. He was recently elected
president of the Canadian Automotive
Wholesalers and Manufacturers Associa-
ion and he is past chairman of the
Montreal section of the Society of Auto-
motive Engineers.

Crane Appointments.—G. Ross Gustin,
Ernest J. Laidlaw, and Frederick D.
MacNaughton have been named vice-
presidents of Crane Limited and sub-
-idiary companies.
Mr. Gustin will be in charge of the

operation of all manufacturing divisions,
VIr. MacNaughton will be in charge of
ill sales for Crane Limited and its sub-
idiary companies, and Mr. Laidlaw will
56 responsible for the operation and
nanagement of Crane Limited's branch
organizations.

Other Crane appointments are as fol-
ows. Frank H. Meyer was re-elected as
nce-president and will be in charge of
mance and control divisions of the
^ompany and its subsidiaries. J. Ewart
jillespie was re-elected secretary-treas-
Jrer, Alan Birmingham, Ivor E. Jones,
and K. L. Karr were appointed assist-
ant secretarj'-treasurer, assistant treas-
urer, and a.ssistant secretary, respective-
y. J. A. Dwyer, F. F. Elliott, and H.
H. Bunchman were elected directors of
he Company, and the following gentle-
neu were re-elected to the directorate:
- H. T. Clegg, F. H. Meyer, R. C.
Holden, J. L. Holloway, E. J. Laidlaw,

**il Tale of Two CUtes "

Why did Estevan and Edmonton

select DRYSDALE PUMPS

decau6e
they know that

DRYSDALE PUMPS are the

last word in design and

reliability, that they cut civil

construction and maintenance

costs to the minimum. If you

have a Power or Water Plant

project in view get in

touch with the nearest

Peacock engineer.

Large Capacity Centrifugal

Pumps " Upright ", Vertical

or Horizontal for Condenser

Circulating. Waterworks,
Dock impounding and de«

watering, etc.

6ue/u^pamp duM to 6aU tMjob

Contact the nearest Peacock Office

for literature, bulletins and advice.

PEACOCK BROTHERS LIMITED
MONTREAL

BRANCHES: SYDNEY, TORONTO, NORANDA, SUDBURY, WINNIPEG. CALGARY, VANCOUVER

Canadian
Associates

DRYSDALE & CO. LTD. YOKER, GLASGOW, SCOTLAND

G. R. Gustin, F. D. MacNaughton, and
V. P. Rumlev.

•
Westinghouse Reorganization.—Cana-
dian Westinghouse Company has con-
centrated its operational departments
into five new divisions and re-allocated

executive responsibility. The changes,
necessitated by Westinghouse's rapid
growth and diversification, will, it is be-
lieved, put the Company in a superior
position to meet increasing defence and
domestic demands.
The five operating divisions cover all

engineering, manufacturing, sales, and
associated activities according to types
and classes of products. The divisions
and their managers are: apparatus—A.
P. Craig, vice-president and general
manager; appliance-electronics—with an
acting general manager; lamp-tube-light-
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ing—L. A. McCalpin, general manager;
air brake—R. H. Williams, general man-
agei'; B. E. Sturtevant Company of

Canada Limited—K. W. Eraser, m.e.i.c,

general manager.

J. H. Dunphy.—J. H. Dunphy has been
appointed to the aviation section of

Canadian General Electric Company's
Toronto district office. He will be re-

sponsible throughout southern Ontario
. for the sales engineering of the wide
range of C.G.E.'s aviation products such
as instruments, electrical systems, con-
trols, radio communications, wire and
cable.

•
David Brown (Canada) Ltd. — The
David Brown Corporation Limited, an
engineering combine in Great Britain,

announces the formation in Canada of

615 (51)



Patented in Canada and
patents pending.

Write today for your copy
of the new, up-to-date

Unifin Catalogue — ask for

Bulletin 300.

ivHD ivmun
COmOH HMHED TUM

OIFHCUITIBS

Most of the difficulties associated with finned tubing are

traceable to the mechanical or solder bond between tube

and fins. With UNIFIN, this source of difficulty is com-

pletely eliminated — because the fins are exfruded from the

actual metal of the tube wall — a feature unique to UNIFIN!

Only UNIFIN offers you these advantages:—

# Uninterrupted heat flow from tube to fins.

# Uniform heat flux along the whole fin length.

# Complete resistance to vibration.

# Tubing can be bent to any desired shape without

damage to the fins.

Unifin Tub(r^
^^ONDON, CANADA

a new subsidiary, David Brown (Canada)
Limited.
Formed in March of this year, the

David Brown Corporation Ltd., now con-
trols a group of eighteen works and sub-
sidiary companies employing over 7,000
people and covering an engineering field

which ranges from gears, gear-cutting
machines, steel and bronze castings, and
precision tools, to agricultural tractors

and automobiles. Fifteen of these sub-
sidiaries are in the United Kingdom, two
in South Africa and the Corporation has
branches, representatives, and agents in

practically every country in the world.
David Brown (Canada) Ltd. will be

temporarily located at an address on
Wellington Street, Toronto.

J. W. Williams J. W. Williams, a for-

mer wire and cable specialist, has been
appointed manager of wire and cable

sales for Northern Electric's Pacific dis-

trict.

•
Alliance Electric Appointment.—Alli-

ance Electric Works Limited, 141-153

Bates Road, Montreal 8, Quebec, have
recently been appointed Quebec repre-

sentatives for Canadian Sterling Electric

Limited, Hamilton, Ontario. They will

distribute and stock the standard motors
manufactured bv their principals as well

as their gear head 'Slo-Speed' motors
and variable speed motors.

Alliance Electric have announced that

they are now in the process of preparing

a 52 tiage catalogue, which will describe

and list the companies they represent

and the products they manufacture, as

well as products maufactured by them-
selves. Copies of the catalogue may be
obtained by applying to the Company.

Publications fi

For copies of the publicationB

mentioned below please apply

to the pubUshers at the ad-

dresses given in the items. '
Please mention The Engineering

Journal when writing. m

High Vacuum Equipment.— Scientific

Exports (Great Britain) Ltd., Odeon
Building, 20 Carlton Street, Toronto 2,

Ont., are Canadian distributors of the
literature published by W. Edwards &
Co. (London) Ltd., manufacturers of

high vacuum equipment for industry,
research, and education.
Two publications currently offered to

Journal readers are "A Digest of Ed-
wards High Vacuum Equipment— No.
1/50 and a technical paper "High
Vacuum Technology" by A. S. D. Bar-
rett, technical director of W. Edwards &
Co. (London) Ltd.

Floor Maintenance.— The T r e m c o

Manufacturing Co. (Canada) Ltd. of 57

Bloor Street, West, Toronto, Ontario.

have just released an attractive brochur-
(12 pages) entitled ''Floor Maintenance
This publication gives information ou

ways and means of preserving and
cleaning floors of wood, concrete, terrazo.

linoleum, tile, etc. Points discussed in-

clude wear resistance, appearance, sani-

tation, cleanliness, light reflectance; tie

use of sealers and hardeners, burnishing
and buffing, waxing ; the painting of con-

crete floors on, above, or below grade.

Copies may be obtained by applying to

the Company.

Precision Instruments.— Abrams In-

strument Corporation. 606 East Shia-

wassee, Lansing 1, Michigan, have re-

cently published a pocket size catalogue,

"Precision Photogrammetric I n s t r u -

ments". The products covered in the

catalogue include stereoscopes, contour

finders, height finders, photogrammetric
computers, radar cameras, recording cam-
eras and similar scientific apparatus.

Copies maj' be obtained by appl3'iiig to

the Compan}'.

Heat Treating Aircraft Components.

—

Surface Combustion Corporation, Toledo,

Ohio, has released a new illustrated

bulletin presenting heat treating furnaces

for the aircraft industry. For conven-

ience, this bulletin is divided into separ-

ate sections which are devoted to the

ba^ic aircraft components: steel tubing

and assemblies, aluminum and light

metal assemblies, jet and reciprocating

engine parts, propeller blades, and mis-

cellaneous aluminum forgings. To obtain

copies of this bulletin, Sc-152, write di-

rect to Surface Combustion Corporation.

Clutch Pamphlet. — The Automatic

Clutch Corporation of Canada, 165 Spa-

dina Ave., Toronto, Ont.. offers a 1-

page two-colour brochure "BLM Auto-

matic Centrifugal Clutch." Added, an

insert in the bulletin, is a large size

chart of decimal equivalents of fraction;

of an inch. To obtain copies write tc

the Company.

(Continued on page 636)
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ffELECTRICALLY ENGINEERED 79

In the past forty years Canada Wire

and its "Red Reel" have estabhshed

a world-wide reputation for engineer-

ing progress in the manufacture of

wires and cables for the electrical field

.

Today Canada Wire research and

engineering staflfs are continually

striving to improve and develop

methods in their own fields. This

"know-how" combined with exacting

inspection and testing at every stage

of production assures "Product

Control" from the basic raw materials

to the completed product.

THIS THOROUGHNESS ASSURES "ELECTRICALLY ENGINEERED" PERFORMANCE

YOU GET THIS ON THE /^£0 RBBL

(aNADa WiRE-^.(aBLE GiyPANY
SALES OFFICES FROM COAST TO COAST



MFUX
HOSE
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for operating efficiency!

25% LIGHTER
easy to move over obstructions

MORE FLEXIBLE
reduces drag on the drill

YELLOW COLOUR
shows up clearly in the dark

SPECIAL COVER
better for gripping with wet hands

There are advantages all along the line with Dura-
flex Light Weight Air Drill Hose. As the outstanding

yellow coloured hose on the market, it is easy to

spot in darl< mine stopes and galleries, eliminating

damage and loss. Duraflex Hose is strong and dur-

able, too—and the fabric is chemically treated to

give protection from mildew and rot. The tube is

oil-proof, the cover abrasive-resistant. Made in an
all-Canadian plant by skilled Canadian craftsmen,

you'll find Duraflex Hose pays for itself in long,

reliable service . . . and lower operating costs.

Gutta Percha
S Rubber, Limited

The largest All-Canadian Rubber Company

BRANCHES FROM COAST TO COAST
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The Home of Moore Business Forms Ltd., Mount Dennis, Ontario.

Both

Barrelt-lloiifed
Men who know their business planned these build-

ings. They picked Barrett* Roofs knowing they

could expect "new roof" protection for many, many

years. It's a fact^— you can expect 30, 40 or 50 years

top-flight protection when you have a BARRETT
Roof. Performance records prove it!

When you plan, plan ahead. Specify a Barrett

Specification* Roof.

*Reg'd Trade Mark

THE BARRETT COMPANY, LIMITED
Halifax

Toronto

Saint John
Winnipeg

Montreal

Vancouver

Barrett "Spec/f/caf/on'' Roofs

Outlast their Bonds

(36) 620

The Empire State Building, New York
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Steel ?

[t's Noduloy cast iron

j<?

We do not pretend that Domite Noduloy, the new

ductile cast iron, is suitable for manufacturing

springs. We show these "springs" made from

Noduloy both contracted and expanded merely to

give an idea of the high ductility of Noduloy cast

iron after annealing. Further evidence is given by

the test bars shown at left. This particular test bar

had an elongation of 16% before fracture.

Domite Noduloy features high machinability and

can be used to replace more expensive steel castings

for many types of components, from automobile

fender dies to rolls for printing presses, etc.

We invite inquiries.

LIMITED • TORONTO

ANTS ATi TORONTO • COBOURG • ST. BONIFACE • NEW GLASGOW

CHILLED TREAD CAR WHEELS

FOUNDRY AND GENERAL

ENGINEERING WORK
FLANGED PIPE AND FITTINGS

ALLOY IRON CASTINGS
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Neoprene
proves its superiority to

Canada Wire and Cable Company Limited

• Only the best of materials go into products

made by Canada Wire and Cable Company
Limited. NEOPRENE, for instance, which is

used as a jacket on various types of wires and
cables, had to demonstrate its superiority over

other materials— its versatility and effective-

ness against the punishing conditions met in

industry.

NEOPRENE was tested and proved its worth.

It was selected as the best material available to

meet the requirements of a wide selection of

products.

FOR EXAMPLE:

Industry Product

Mining Neoprene Sliealhed Portable Cables

Neoprene Sheathed Steel Armour Wire

Teck, Mine Lamp and Sigaphone Cables

Cables having Neoprene Jacket re-

placing lead sheath

Railway Neoprene Jacketed Cables

Automotive Neoprene Battery Cables, Lighting Wire,

Ignition Cable, Type "SJO" Cord

Building Neoprene non-melalllc Sheathed Cable

Telephone Wire

Specify NEOPRENE from your supplier whenever you need a

rubber-like material to withstand rubber-punishing treatment.

It will give you years of trouble-free service. For information

write Canadian Industries Limited, Chemicals Department, St.

John's, Halifax, Quebec, Montreal, Noranda, Toronto, Hamilton,

Windsor, Port Arthur, Winnipeg, Regina, Calgary, Edmonton,
Vancouver.

CANADIAN INDUSTRIES LIMITED

Why Neoprene

Flame-retarding and oil-resisting

properties

Anti-corrosion properties

Flame and oil-resisting properties

Flame and oil-resisting properties

Adequately meets A.S.R.

Specifications

Flame and oil-resisting properties

Flame and oil-resisting properties
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because the CARBON BLACK tapes

— filter and purify the impregnating oil

— maintain chemical stability by

absorbing oxidation products

— shield the insulation from

ionization discharges

— protect the insulation against

high dielectric losses.

"CB" and "CARBON BLACK"
Registered Trade Namet in Canada.

GENERAL DISTRIBUTORS: 5146

AUTOMATIC ELECTRIC
(CANADA) LIMITED

imuMk^^m
HEAD OFFICE 284 KING STREET WEST, TORONTO



DART UNION COMPANY OF CANAOA I.'ri>.

f:ys-iaK'r»;."- ..i. t^'^'^Vfe-i: /' e>-_^;

COGHLIN SPRINGS
for Quality and Satisfaction

We manufacture all kinds of Springs, large

and small, for every purpose.

Our eighty-two years' experience is your
guarantee of superior quality and work-
manship.

3320 ONTARIO STREET EAST

MONTREAL, CANADA
Establishca 1869

Agents

:

Filer-Smith Machinery Co. Limited, Winnipeg
C. M. Lovsted & Co. (Canada) Limited, Vancouver

GoingAway?..

CARRY

CANADIAN Pacific Express

TRMELLERS CHEQUES
Guard against costly loss of travel

funds . . . Canadian Pacific Express

Travellers Cheques are good only with

your signature— if lost before bei"ng

countersigned your money is refunded.

Obtainable from all Canadian Pacific

agents and most banks.

J^ dtp'

J001

EXPERIMENTAL FISH TANt

The tank shown in the above view, ready for shi]

ment from our Fort Erie plant, is an experimental tan

built for the Department of Lands and Forests of tt

Province of Ontario. It is used for experimental wor

in the Fisheries Research Laboratorv at Maple. Ontarii

The tank is 8 ft. in diam. bv 20 ft. high overall. It

designed for 60 lbs. per sq. in. internal pressure or 1

lbs. per sq. in. external pressure.

When your plans call for steel tanks or plate worl

write our nearest ofHce for tenders or information.

NORTON STEEL WORKS LIMITED
TORONTO, ONT. FORT ERIE, ONT. MONTREAL, QUE.

(60) 624

IIPtESnttTIVB

Mumford-Mediond Ltd., Winnipeg, Man. • Cord&n Kusieil Ui., VoacHtsr, iC
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. in the selection of materials

. . comparative corrosion data

. . . mechanical properties

During the current period of metal

shortages it is desirable that the most

appropriate and economical use be made
of all metals including nickel and nickel

alloys. Our technical staff, with years of

accuipulated data may be in a position

to help you with your particular metal

problem.

Iiico's reference library is at your service.

Corrosion testing is often unnecessary

since our files contain data from more
han 2,000 plant tests on over 40.000

I'etal and alloy specimens. All this

formation is available to you without

ai^y obligation on your part.

Inquiries should be addressed to Deve-

lopment and Research Section of The
International Nickel Company of Canada,

Limited, 25 King Street West, Toronto,

Ontario.

> EMBLEM OF
I
I SERVICE <

LOPMENT & RESEARCH SECTION

TRADE MARK

E INTERNATIONAL NICKEL COMPANY OF CANADA LIMITED, 25 KING ST. W.TORONTO



ast^

J. D. Millar,
Deputy Minister of Highitfoyt

A. A. Smith,
Chief Engineer

Arthur Sedg'wick,
Chief Bridge Engineer

Lawrence Lock,
Design Engineer

Contractor

H. J. McFarland Const. Co. Ltd.

Picton, Ontario

An engineering problem siciifuiiy solved

The Department of Public Highways of Ontario, Bridge

Department designed this unusual bridge on No. 2 highway

at Napanee, Ontario. The design necessitated skilful

bending of reinforcing steel which was supplied by

Burlington Steel Company Limited.
^0<«£»

>AtMBf»

RAIL STEEL REINFORCING

BURLINGTON STEEL CO. LIMITED, HAMILTON, CANADJ
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E NGLISH ELECTRIC

TOANSFORMERS



44Mr.MT!^W»
SINGLE BUSH

Few Otter So M\
Hone Can Otter Worel

O Light in weight, small in size, sturdy in

construction.

O^igh overload capacity.

Excellent voltage regulation.

Q Low exciting current.

Radio interference-free.

Q High resistance to lightning because of

high impulse strength.

O Bushings can be pivoted to most convenient

position.

From any point of view the English

Electric "MRP" Transformer gives you

what you want . . . corona free design

eliminating radio interference and en-

suring long life of insulation . . . easy

handling due to light weight and small

size . . . generous cooling ducts for

high overload capacity . . . minimum

voltage fluctuations on load changes

and therefore higher secondary
voltage. These and other features are

making fast friends for the "MRP" out

in the field. English Electric has a

complete range of Distribution Trans-

formers for all required capacities.

The nearest representative will be glad

to tell you more.

Engineering Journal

ENGLISH ELECTRIC COMPANY OF CANADA LIMITED
St. Catharines. Ontario

Vancouver • Calgary • Winnipeg • Toronto • Ottawa • Montreal

•EPRESENTEO lY FOULIS t lENNETT ELECTRIC LIMITED IN HALIFAX, SYDNEY, AND ST. JOHN'S. NEWFOUNDUND



Pre-solve

Pipe Suspension
Problems. ••

with

Grinnell Pre-engineered

Spring Hangers

• Maximum variation in sup-

porting force per V2" of de-

flection is 10y2% of rated

capacity — in all sizes.

• Precompression* assures

operation of spring within

its proper working range

where variation in support-

ing force is at a minimum.

• Compact—minimum head-

room mode possible by
precompression*.

• Guides prevent contact of

coils with casing wall or

hanger rod and assure con-

tinuous alignment and con-

centric loading of spring.

All-steel welded construc-

tion meets pressure piping

code.

16 sizes available from

stock — load range from 74
lbs. to 9000 lbs.

Easy selection of proper

sizes from simple capacity

table.

Installation is simplified by

integral load scale and
travel indicators.

Unique swivel coupling pro-

vides adjustment and elim-

inates turnbuckle.

"Precompression is a patented feature.

FOR LESS VARIATION IN SUPPORTING FORCE — FIG. 98

Fig. 98 is an adaptation of Grin-

nell's popular spring hanger, Fig.

268. It consists of two springs ar-

ranged in series within a single cas-

ing. A centering guide insures the

permanent alignment of the spring

assembly.

Fig. 98 has half the load deflec-

tion rate, and double the total work-
ing range of Fig. 268. Its 16 spring

sizes accommodate loads from 74
lbs. to 9000 lbs. — but with a total

working range up to 5 inches! Fig.

98 comes in the same seven types
as shown for Fig. 268. Design details

for identical types and sizes are

the same for Fig. 98 and Fig. 268.

GRINNELL
WHENEVER PIPING INVOLVED

GRINNELL COMPANY OF CANADA, LTD., Toronto • Montreal • Vancouver • Grinnell Jobbers In Principal Cities.

HE ENGINEERING JOURNAL June, 1951 629 (65)



you

can

rely

on

"BROOMWADE" Type TS2X
2-Stage Double Acting Air Com-
pressor 1000 cu. ft. Free Air per

min. 100 Ibs./sq. in. 420 R.P.M.

BROOMWADE

air (ompressors

Check the EXTRA features

of any "BROOMWADE" Air Compressor and

you'll understand why they are used so

extensively throughout industrial Canada.

Our many years of experience in the air com-

pression field can help^solve YOUR problem

— whether your needs run to a stationary

type air compressor as illustrated or a famous

"BROOMWADE" patent Sleeve Valve Porta-

ble Air Compressor. We maintain a modern

warehouse with complete facilities to assure

you reliable service at all times.

Why not make use of our extensive air com-

pression knowledge and experience —
WITHOUT OBLIGATION on your part. Write

for further information.

Canadian "BR001H„^„,„ Li„i,ed
50 DUNDAS STREET WEST, TORONTO

Sold and
MONTREAL
TORONTO

serviced in Winnipeg
Canada at VANCOUVER

Laurie & Lamb Ltd., 512 Transportation Building

Lourie & Lamb Ltd., 284 King St. W.

Medland Machinery Ltd., 576 Wall St.

B. C. Equipment Co. Ltd., 551 Howe St.

i^i i*j!Mm

\

OXYGEN

TEMPERATURr

yi™. 1^ -

3.

(66) 630

Bailey Oxygen Recorder

The Bailey Oxygen Recorder

cotitinuously measures the

oxygen or excess air content

of a gaseous mixture. Excep-

tional speed is obtained by
the use of catalytic combus-
tion on a noble metal filo-

ment which forms part of the

measuring circuit. On typical

installations, changes in oxy-

gen content are indicated in

about 10 seconds, readings

stabilize within 30 seconds.

This instrument has a minimum full chart range of 5 per

cent oxygen and a maximum range of 25 per cent. It is

sensitive to changes of less than .05 per cent oxygen and
has a sustained accuracy within one-quarter of one per

cent of actual oxygen content.

II may operate air controls or high and low alarm contacts.

For complete information ivrite for Bulletin 151-A.

Bailey Pyrotron Resistance Thermometer
You can use the Bailey Pyrotron fo indicate, record and
control temperatures be-

lween-300°F.and + 1 200°

F. It gives you from one to

four continuous records

on one circular chart.

With the Bailey Pyrotron

you can control tempera-

tures in these three ways:

1. Air-operated control.

2. On-Off electrical

control.

3. Modulated electronic

control.

Get the full facts about
this accurate, sensitive and extremely

fast electronic resistance thermometer.

Write for Bulletin No. 230.C.

Fuel-Oil Meters (Area Type)

The Bailey Fuel-Oil Meter eliminates

the need for primary elements and con-

necting piping. Installed directly in the

fuel line, it transmits measurements
to standard Bailey electronic receivers.

For return type burners, measurement
of fuel burned is accomplished by an

electrical circuit which subtracts re-

turn line rate of flow from supply
line rate of flow.

Write for BuUerin
233.

Head Office: 1980 Claremont Ave., Montreal

BRANCH OFFICES: HALIFAX • TORONTO • WINNIPEG • VANCOUVER
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THE SUPERHEATER COMPANY LTD.

540 Dominion Square BIdg.

Montreal, Que.

Works

:

Sherbrooke, Que.

Designing Engineers and Manufacturers of ELESCO

Superheaters for Locomotive, Marine and Industrial Uses.

Superheaters — Desuperheaters — Economizers

Steam and Oil Separators — Feedwater Heaters

Boiler Feed Pumps — Exhaust Steam Injectors

Steam Turbines — Pumps — Speed Reducers

Couplings — Blowers — Compressors

Canadian Representatives:

THE AIR PREHEATER CORP., WELLSVILLE, NEW YORK

Eastern Canadian Representatives:

DE LAVAL STEAM TURBINE CO., TRENTON, N.J.
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lVoodman...spare thattree/
Today, home owners can enjoy the natural beauty of tree-

shaded lawns and gardens without risking sewer blockage by

tree roots. At no extra cost, No-Co-Rode Rootproof Pipe

ensures permanently root-free sewers.

For septic tank systems, use No-Co- Rode Perforated Pipe-

it is recommended by Health Departments, is permanent and

easy to install and, as a foundation footing drain, will keep

basements perfectly dry.

Stocked by leading plumbing and building supply houses-

Distributed by

JBmmler'MV'R.TUiX e&mpim, CRANE

ROOT-PROOF PIPE ua9s.

Manulcclured by DOMINION TAR i CHEMICAL COMPANY LIMITCO Sun life Bitiliing, Montreal

DIXON'S liffJumde.

ELDORADO PENCILS
• \\o\d their points longer

• give off freely

• make such opaque lines and figures

Typhonite Eldorado Pencils are favourites

with draftsmen and engineers everywhere.

They like Eldorado's clean, opaque lines,

so ideal for blueprinting — their stronger

points — their accurately graded 17

degrees — from 6B to 9H.

Put Typhonite Eldorado Pencils to the

test, won't you? Try them for yourself.

Typhonite leads are exclusive with Dixon

so no other pencil can be like Typhonite

Eldorado.

Would you like a sample?
Just send us your name and address, and lell us

the degree of Dixon's Typhonite Eldorado Pencil

YOU would like to try.

Order Dixon's Typhonite Eldorado Pencils from your regular source of svpptf

DIXON PENCIL CO. LIMITED, NEWMARKET, CANADA

(68) 6.32

TRACING RESULTS
When writing to our advertisers

please make specific mention of

THE
ENGINEERING JOURNAL

The abihty to trace the results

of an advertisement assists the

advertiser in the writing and

design of future advertisements

and prompts him to renew the

contract with the publication

concerned.

Jusf write . .

.

"With reference to your advertisement

in the issue of 'The Engineering

Journal

'

"
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>rced Lubrication to Track

id Spindle

essure Switch Control

implete Elimination of

p-Works

reamlined Design

eternal Single Helical Table

ear of Maximum Diameter

ontal Gear Shifting

indant Switch

ontrol for Stopping and
arting

igh Speed Drive Gears with

ofile Ground Teeth

jII Length Planer Type
ousings

r»E»»^^*
II

WlUA^

The "BER-MAX" Series of 60", 72", 84" and

100" Mills makes possible better quality

work with greater precision at lower shop costs.

Note these outstanding features of design.

THE JOHN BERTRAM & SONS CO
DUNDAS LIMITED



FOR ECONOMY and

SPEEDY ERECTION
O F YOU R

INDUSTRIAL EXPANSION

FOR DEFENCE CONTRACTS

USE
STRUCTURAL

STEEL

Consult our experienced
design engineers

for

STEEL STRUCTURES OF ALL TYPES

BUILDINGS

BRIDGES HIGHWAY AND RAILWAY

TANK AND PLATEWORK
MACHINE WORK

WELDING ASSEMBLIES

—'^safBIP-
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Here's why

100%llectronic''Graphite

makes the new Turquoise

Serve You Still Better

"ELECTRONIC" is Eagle's trade name for a blend of crystalline graphites

of highest purity from Madagascar and Ceylon, reduced to particles of

micronic fineness in our patented Attrition Mill.

Ever since we tested our first pound of "Electronic" graphite in fine

pencil leads and found how much they were improved by the addition of

even small amounts, we have planned for the day when we could process

enough of this super-graphite to use it 100% in every TURQUOISE
lead. That day has come ! Here's what it means on your drafting board

:

Crystalline graphite is nature's perfect lubricant. Leads made with it

100% have a frictionless, smooth-gliding quality impossible in leads

having the usual content of amorphous graphite which contains harsh

foreign materials.

Upon reduction, the graphite crystals break down into microscopic

particles of infinitely varied, close-interlocking shapes. The clay binder

completes an extremely dense ceramic structure . . . the strongest lead

structure ever achieved.

The particles of "Electronic" graphite are so fine that millions more
crowd into the air spaces in the lead, producing a richer, tighter lead

that deposits more particles, more evenly, at every stroke. That's why
the new TURQUOISE lead holds a needle point better than ever and is

ideal for long, even lines.

The finer the particles of crystalline graphite, the blacker, denser and
sharper is the line deposited on the paper. Drawings made with 100%
"Electronic" graphite reproduce to perfection.

(Made in Canada)

i PROVE IT YOURSELF
Order turquoise today
from your dealer. Or write
us for a sample in any de-
gree you desire.

EAGLE PENCIL COMPANY
NEW YORK • LONDON • TORONTO

WITH 100% mECTRONIC" GRAPHITE
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JUST 24 HOURS.

for the world's strongest concrete:

CIMENT FONDU
In the construction of Ouai Paquet at Levis, P.O., CIMENT
FONDU rapid-hardening cement was used to overcome the

difficult tidal conditions and freezing temperatures.

Only one hour was allowed to place the concrete, then the

rising tide submerged the platform for the following 12 hours.

When the tide had receded, the concrete slab was rock-hard.

CIMENT FONDU resists the

erosive action of tides.

It is stronger at 24

hours than any ordi-

nary cement that has

matured 28 days.

Write today for further information, specifying your particular application

CIMENT FONDU LAFARGE
(CANADA) LIMITED

1405 PEEL STREET MONTREAL, P.O.

CIMENT FONDU is im-
mune to attack by
mineral sulphates
found in most soils

and underground
waters.

BUSINESS AND INDUSTRIAL
BRIEFS

(Continued from page 616)

Bearing Catalogue. — Shafer Bearing
Corporation, 801 Burlington Ave., Dow-
ners Grove, Illinois, has recently issued
a '>f) page catalogue covering the bear-
ings manufactured by the Corporation.
F.^i- copies of this publication write to

the Companj'. Ask for Catalogue No. 51.

Induction Heater.—An improved elec-

tronic type 20-kw. induction heater, fea-

turing a nonventilated, dustproof, NEMA
Type 12 enclosure, is available from
Canadian General Electric's Industrial
Heating Section.

For use in high-speed annealing, braz-
ing, hardening, and soldering, the new

(72) 636

heater is designed so that only the con-
trol and accessories required for a par-
ticular heating application need be pur-
chased.

The totally-enclosed steel cabinet is

equipped with felt-gasketed and bolted
doors to protect the components from
dirt, grit, or oily vapours, thus reducing
the need for maintenance, and provid-
ing a minimum of "downtime".
In addition to water cooling, blowers

recirculate air within the enclosure to
cool seals of the oscillator tube and bases
of the rectifier tubes. Oscillator, con-
trol, and rectifier panel, as well as other
components are located within the cab-
inet so as to be easily accessible for
maintenance. Long -scale, switchboard
type instruments provide improved read-
ability, enabling the operator to deter-
mine operating characteristics quickly
and accurately. The heater is available

in two models—with or without variable
power adjustment—weighs approximate-
ly 3,600 lbs. Units are available for oper-
ation on 230, 460, or 550 volt, three-
phase. 60 cycle power supply.

Additional information on the new
G-E 20-kw. induction heater is contain-
ed in publication, GEA-5.594. This may
be obtained from Canadian General
Electric Company, 212 King Street West,
Toronto.

•
Piping Manual.— Thirty-six pagea of
practical data and illustrations are con-
tained in a remarkably comprehensive
booklet "Piping Pointers", published by
Crane Limited, 1170 Beaver Hall Square,
Montreal.
The publication will be of great use

to the trainee and will be appreciated
as a refresher course for the more ex-
perienced operator.
Companies are welcome to quantities

of these manuals for training purposes,
apprenticeship classes, and for distribu-
tion to plant designers, operators, and
maintenance men.

Briefly the publication contains the
following information: names of parts
of basic valve designs; the principal
function of valves; basic valve designs
widely used in piping systems; valve
discs; variations in stem operation; the
different types of bonnet joints; check
valves; end connections on valves and
fittings; materials of which valves and
fittings are made; the choosing of valves

- best suited to do the job most efficient-

ly; types of valves; the diaphragm
valve; pipe fittings; how to read and
order reducing fittings; how to make up
a screwed joint; how to assemble a
flanged joint; welded pipe joints; hints
on installing valves; maintenance; facts

on gaskets and packing; pipe hangers;
pressure regulating; how to use auto-
matic air vent or water drain valves;
steam traps; installing safety and reUrf
valves; union fittings; the handling of

piping materials, wrenches; vises; how
accessories help step up piping efficiency

;

all the do's and don'ts for better piping
sen^ice. Accompanjdng the above infor-

mation are 316 illustrations which will

clarify points which may not be too clear

to the beginner.

•
Nozzles, Necks and Flanges.— Taylor
Forge and Pipe Works P.O. Box 485.

Chicago 90, 111., has recentl}- released a

most comprehensive and attractive cata-

logue covering nozzles, welding necks,

and large diameter flanges. Also includ-

ed in the catalogue are data covering
standards of the Tubular Equipment
Manufacturers Association (TEMA
Standards) . It will be of particular value

to engineers having a specific interest in

pressure vessel work. For copies apply
to the Company. Ask for catalogue
No. 501.

•
Amplifier System.— Technical details

on the operation and aoplication of the

Brown servo amplifier system are cover-

ed in a 4 page pamphlet issued by
Minneapolis-Honeywell Regulator Co
Ltd., Leaside, Toronto 17. Ont. Consist-

ing of a converter, amplifier, and two-

phase fractional-horsepower motor, this

system is especially adaptable to the de-

tection and con-ection of error signal^

and operation of null-balance sj'stems

.\sk for instrument data sheet 10.20-3

.\pply to the Company at the address

given above.

(Continued on page 643)
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CUdbUoitif jp^ Ute> ^G^uK
liAISED BOSS

UNDER
(PRENE GASKETS

,VltY INSULATED

H.V. LEAD

AMPLE CORE
VIDES OVERLOAD
MARGIN

LEAD SUPPORT .

IIOUS CLEARANCE

LEAD SECTION OF
IMPULSE STRENGTH

BARRIER

vVEEN WINDINGS

AL HIGH VOLTAGE
SECTION OF
IMPULSE STRENGTH

lOKTITE NUT
PREVENTS LOOSENING

IN SHIPMENT

ALL BUSHINGS
DRAW-LEAD TYPE

LIFTING EYE NUT
FACILITATES

EASIER HANDLING

INTERCONNECTED NEUTRAL-
ONE CONTINUOUS LENGTH

OF CABLE

STEEL BAR
WELDED TO CASE FOR

ADDED RIGIDITY

HEAVY STEEL SHELLS

WELDED FOR
MAXIMUM STRENGTH

SHAPE OF CASE
PERMITS EASY OIL FLOW
AND FAST COOLING

p Inside Story of the Improved ^^SmoatU-a-Su^" Patented
ALED UNIT RURAL PIVOT TYPE TRANSFORMERS

(CANADIAN PATENTS NO. 440845, 440846, U.S. PATENTS PENDING)

•I rural power systems perhaps the most important and costly item
iicpdown transformer that supplies the farm from the high voltage line.
iL- I'owcr Supplies Ltd.. of Mimito, Ontario, have developed a Transformer
jcdi of very simple design.
icross arms are required.
jplihcd mounting—a one-man installation, ."^ll connections made on the
i ulc of the transformer.
Hi pressure testing after complete assembly (15 lbs. per square inch).
"t mounting.
il-proof spill-gap.
Ml impulse surge strength.
Iv and quickly replaceable in the event of trouble.
tested for positive elimination of radio interference.

Core and Coils (see illust.)

core and coils of this transformer arc made up in what is known as the
)C design. This design has been used for similar service by Supreme Power
> Ltd. for manv years, and has proven to give good regulation, low exciting
. low core losses, and equal distribution of voltage stresses. This is known
"Smooth-a-Surge" Transformer,
coils are wound on a rectangular form. The highest grades of insulation

1 between core and coils. The coil is dried by the vacuum process, and the
; dipped in a suitable varnish which has a very high dielectric strength of
Its per mill, has a high melting point, and is absolutely impervious to hot
my temperature that the transformer will be operated.
primary coils are wound separately from the secondary, and are taped

tton tape at right angles to the winding. This ensures a maximum mech-
trength to the windings. An adequate cooling duct is placed in the second-
iding.

Tanks (see iltust.)

tank of this transformer is uniciue. To give low cost production and
ictl rigidity, the tank (patented) is made of two half shells pressed out of

14 gauge steel (.083). (Will actually stand a pressure of 35 P.S.L without
distortion).

One of the principal features of this tank is that it is the only transformer on
tlie market whereby such a liigh fjressure test can be given aft?r the transformer
is completely assembled. This absolutely ensures against oil leaks.

A mounting bracket is provided as a separate unit to support the transformer
on the pole. (See illustrations).

Temperature and Oil

The transformers have a guaranteed temperature ri,se not exceeding 50°C. when
operating at full load measured by the rise of resistance of the windings. Typical
overload curves are shown opposite.

."Ml oils used in S.P.S. transformers meet the requirements of the Canadian
Standards Association.

Bushings (see illust.)

.All S.P.S. bushings are made from special high strength, wet process porcelain.
Both the High Voltage and the Low Voltage bushings are of the draw lead type,
that is, the lead is pulled up inside the bushing to a short stud connected to the
special connector at the top. This is sound construction, as it gives a relatively
small expansion with temperature changes of the bushing and the stud, .All bush-
ings are easily removable from the outside of the tank. The High Voltage bushings
have Flashovers of 70 K.V. r.m.s. dry. and 30 K,V, r.m.s. wet.

All bushings are equipped with a connector for either a wrench or screw driver.

Testing and Shipping

.All transformers are tested in accordance with Canadian Standards .Association
requirements.

Tiiis type of transformer is suitable for package shipment, and is shipped to
the customer completely packed in a wire bound crate specially designed to ensure
safe shipment, Ihis packaging ensures that the transformer will be received in
good condition, ready for immediate use.

SupREME^ew^R Supplies
LIMITED

MIMICO, ONTARIO, CANADA
Telephones - LYndhurst 5488-9 New Toronto 3866
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THE ^^Bmooilt-a-B44^
IMPROVED SEALED UNIT

RURAL PIVOT TYPE TRANSFORM

REPRESENTED BY
ELECTRICAL INDUSTRIES

10105 - 106th STREET.

EDMONTON, ALTA.
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Supreme Smooth - a - Sur

Pivot Type Rural Transform-

ers are a real time and

labour saver. Can be com-

pletely installed by one man

as illustrated.

The first major advance

the century in simplified

rural transformer design

FEATURING

Simplified pole mounting

Mount ring-bracket

Hoist by single eye nut

Lower into ring-brocket

Connect leads with either

wrench or screw-driver

Each transformer pressure-

tested after complete assembly

(151b.)

No oil leaks

Bird-proof Spill-gap, non-

arc-sustaining. Single or

double gap, as desired.

Packaged shipment

I
Supreme Power Supplies

LIMITED
MIMICO, ONTARIO, CANADA

Telephones - LYndhurst 5488-9 New Toronto 3866

RSHALL LTD.,

BROADWAY,
ER, B.C.

MocKAY MORTON LTD.,

183 JAMES AVE. E.,

WINNIPEG, MAN.

PARTS & EQUIPMENT LTD.,

9500 ST. LAWRENCE BLVD.,

MONTREAL, QUE.

CROWDIS & LEWIS ENGINEERING LTD.
61 INGLIS ST.,

TRURO, N.S.
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AMAZING TIME-TEMP PERFORMANCE
HEAT RUN PERFORMANCE TAKEN BY INDEPENDENT LABORATORY

m^^^^^^fm^^m^-^^^^^

l'/«TtMgSffAflM

NTTDWil 0ATi4

"^BPHJUTfT
i»§?8<^-l3 ?/»^v€<) cyg4e

5 6
TIME IN HOURS

WEIGHTS AND DIMENSIONS

K.V.A. H.V. Dia. of tank Hght. of tank
Hght. of tank

]3lus bus.
Shpg. 'VVgln.

3 4600 15 141/2 221/2 212

3 6900 15 141/2 221/2 212

3 7620 15 141/2 221/2 212

5 4600 15 141/2 221/2 250

5 6900 15 141/2 221/2 250

5 7620 15 141/2 221/2 250

(I^'ote: Diuwusions and ireifrlUs approximate.)

Supreme Power Supplies
LIMITED

MIMICO, ONTARIO, CANADA m
Telephones - LYndhunl 5488-9 New Toronto 3866



Professional Cards

BEAUCHEMIN & HURTER
Consulting Engineers

Municipal Planning and Engineering, Public

Services, Bridges and other Structures

J. A. BEAUCHEMIN A. T. HURTER
P.Eng., M.E.I.C. P.Eng., M.E.I.C.

Suite 609, Drutninond Building, Montreal, Canada

EDGAR A. CROSS
Consulting Engineer

INDUSTRIAL PLANT DESIGN

991 BAY STREET, TORONTO MI. 8423

J. EDGAR DION
Consulting Management Engineer

ORGANIZATION - COSTING
PRODUCTION CONTROL - PROFIT CONTROL

JOB EVALUATION - OFFICE PROCEDURE & RECORDS
WORK SIMPLIFICATION - SALES CONTROL

INCENTIVES - LAYOUT
4643 SHERBROOKE ST. W., MONTREAL, CAN.

J. T. DONALD & COMPANY
LIMITED

Chemical Engineers

Consulting Chemists

Investigation and Research, Analysts

and Assayers

1181 GUY STREET MONTREAL

FETHERSTONHAUGH & CO.

Patent Attorneys

VICTORLA BUILDING

OTTAWA CANADA

P. G. GAUTHIER
Consulting Engineer—Quebec Land Surveyor

Water Supply, Sewerage, Town riannin;*. Land Subdivision,
Special Surveys, Mapping Location of Roads, Kailways,

Transmission lines and Flumes
River Control and Dewatering Problems

Industrial Site Development
Planning and supervision of engineering construction work.

S126 PARK AVENUE MONTREAL 8, QUE.
Telephone DO. 0798

MILTON HERSEY CO.
LIMITED

Industrial Chemists, Engineers
and Inspectors

Inspection, Analyses and Tests

of All Commercial Materials

MONTREAL HALIFAX WINNIPEG

C. J. JEFFREYS, P.Eng., M.E.I.C.

Consulting Engineer

General Pulp and Paper Mill Design

Process — Rehabilitation — Valuation

1115 SHERBROOKE ST. W. - MONTREAL, P.Q.

(near Peel) - Tel. PLateau 2010

KEARNS & BROMLEY
Associate Consulting Engineers

JAMES A. KEARNS, B.Sc, M.E.I.C.

GEORGE BROMLEY, B.Sc, M.E.I.C.

MECHANICAL AND ELECTRICAL DESIGN,
STUDIES, REPORTS, ETC.

1414 DRUMMOND STREET- - • MONTREAL, P.Q.

176 MAIN STREET WOLFVILLE, N.S.

RALPH KENDALL
C.E., P.L.S. and Mine Surveyor

TRANSITS, LEVELS AND ACCESSORIES
FOR RENT

PENTHOUSE, 6th FLOOR,
PENTAGON BUILDING - - - HALIFAX, N.S.

Corner of Water, Buckingham and Granville Streets

Tel., Office and Home: 3-6538

MACDONALD & MACDONALD
LIMITED

Inspecting and Testing Engineers

Analytical Chemists Assayers

Established in Western Canada over 35 years

Inspection of Green and Creosoted Timbers

BIRKS BUILDING - VANCOUVER, B.C.

JAMES F. MacLAREN ASSOCIATES
Consulting Engineers

Water Supply and Purification, Sewerage, Sewage
Treatment and Waste Disposal, Drainage,

Flood Control, Planning

Investigations, Reports, Designs, Soecifications

Supervision of Construction, Valuations

705, YONGE STREET TORONTO 5, ONTARIO
TELEPHONE MIDWAY 4964
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Professional Cards

o. J. Mcculloch & co.

Consulting Civil Engineers

River and Harbour Works, Bridges, Foundations,
Danns, Cofferdams, Retaining Walls, Etc.

Surveys, Reports, Designs, Specifications,

Estimates, Supervision of Construction

3420 WILSON AVE. MONTREAL 28, QUE.

McDOUGALL & FRIEDMAN
Consulting Engineers

FERDINAND J. FRIEDMAN, B.Sc, P.Eng.

DON W. HEYWOOD, P.Eng.

ROLAND R. DUQUETTE, B.A., B.Sc, P.Eng.

F. WILLIAM R. ANGUS, O.B.E., B.Sc, P.Eng.

Mechanical and Electrical Design,
Reports, etc. ,

123S McGILL COLLEGE AVE., MONTREAL, P.Q.

MORRISON HERSHFIELD
MILLMAN & HUGGINS

Consulting Engineers

CIVIL—MECHANICAL—STRUCTURAL
MATERIALS HANDLING, CONVEYING & ELEVATING

REPORTS, ESTIMATES, DESIGNS
SUPERVISION

96 BLOOR ST. W. TORONTO, ONTARIO

THE RANKIN COMPANY, LIMITED
Consulting Industrial Engineers

INDUSTRIAL AND POWER PLANT DESIGN
CHEMICAL ENGINEERING

Process Development, Project Co-ordination,

Design, Supervision

1549 BURNSIDE PLACE MONTREAL 25
(Corner Guy Street)

RIDOUT & MAYBEE
Patent Attorneys

G. E. MAYBEE, K.C., F.P.I.C.

J. A. LEGRIS Jr., B.A., B.A.Sc.

Barristers, Solicitors, etc

Registered Canadian and United States

Patent Attorneys

80 KING STREET WEST TORONTO 1, ONT.

MECHANICAL

& MOULDING m INDUSTRIAL

CONSULTANT

General & Single Purpose Machine Design
Industrial Tool Design & Production Analysis

Rubber &. Plastic Moulds & Equipment
Consulting & Pilot Production Service

H. F. SCHMELZ, P.Eng., M.E.I.C.
2043 VENDOME AVENUE, MONTREAL DE. 7339

SCHWARTZ & ROSENBERG

Consulting Engineers

ELECTRONIC—MECHANICAL—ELECTRICAL DESIGN
AUTOMATIC MACHINERY AND CONTROLS

145 NORMAND STREET • MONTREAL, CANADA

STADLER, HURTER & COMPANY
Consulting Engineers

Suite 609, DRUMMOND BUILDING
MONTREAL, CANADA

PULP AND PAPER MILLS—POWER PLANTS
INDUSTRIAL AND CHEMICAL PROCESS PLANTS

A. T. HURTER, M.E.I.C.

WIGGS, WALFORD, FROST &
LINDSAY

Consulting Engineers

INDUSTRLAL SURVEYS, REPORTS AND APPRAISALS
CIVIL, ELECTRICAL AND MECHANICAL ENGINEERING

DESIGNS, SPECmCATIONS AND SUPERVISION

1411 CRESCENT STREET
MONTREAL 25, QUE.

HArbouT 0215

91-A BLOOR STREET WEST
TORONTO 5, ONT.

Midway 1141

WOOD & McADAM
Consulting Engineers

STRUCTURAL • MECHANICAL • ELECTRICAL
DESIGNS, SPECinCATIONS and SUPERVISION

4444 SHERBROOKE ST. WESTMOUNT, P.Q.

Wnbank 0995

14,900
COPIES OF
THIS ISSUE

PRINTED
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BUSINESS AND INDUSTRIAL
BRIEFS

(Continued from page 63(3)

Nickel Publications.—A newly-released
echnical bulletin discusses age-harden-
ng of Inco nickel alloys. The five

ivrought alloys "K" Monel, "KR" Monel,
Duranickel, Permaniokel, and Inconel
•X"—and the cast alloy "S" Monel, are
•oiTOsion-resisting materials which can
II hardened to high levels of strength

md hardness by aging at moderate tem-
leratures. This bulletin, "Age Harden-
ag Inco Nickel Alloys" indicates the
nechanical properties obtainable in

>arious forms and tempers, and explains

a detail the thermal treatments, condi-
ions and fabricating procedures neces-
•ary for satisfactory results.

'"Engineering Properties of Duranickel"
s Uie subject of a technical bulletin

.vhich examines every aspect of this

.vrought, non-ferrous slightly magnetic
illoy which has the higher strength
ound in the heat-treated alloy steels,

md not offered by other corrosion-resist-

ng alloys available at comparable cost.

Copies of both bulletins may be ob-
ained from The International Nickel
Company of Canada. 25 King Street
iVest. Toronto.

•
Darling Bros. Catalogue. — Darling
Bros. Limited have issued a new cata-
ogue of their various types of industrial
md commercial equipment for fuel oil

jumping and heating, with accessory
ralves and strainers. Fully illustrated

md described are their factory-assem-
jled twin fuel oil pumping and heating
ets—most economical of space because
3f the combination of usually separate
jnits—and the individual units them-
elves, including steam-driven and elec-
tric fuel oil pumps, and Whitlock-
Darling fuel oil preheaters. Complete
lata on relief valves, and suction and
discharge strainers is given. Discussion
)f fuel oil preheating, with a viscosity-
emperature chart, is included. This
;atalogue is designated as No. 60. It is

ivailable in either French or English
md may be obtained by applying to
he Company.

•
Drysdale Bochure. — Drysdale and
Jompany Ltd., Yoker, Glasgow, W.4,
Scotland, have recently released an in-
teresting three colour brochure in which
IS described the "The Drysdale Patent
rneupress System" which is designed for
.bfficient water supply in modern ships
snd buildings. The publication is beau-
j^ifully produced and most informative.
For copies apply to the Company at the
address given above and ask for cata-
ogue No. P.N. 1.

•
tritish Exhibition.—The British Engi-
teers' Association 32, Victoria Street,
.ondon, S.W.I, England, has available
copies of the official bulletin of the ex-
iibits of the Engineering, Marine, and
Velding Exhibition, which will be held
'U Olympia, London, between August
jiOth and September 13 of this year.

It is claimed that the exhibition will
Je the biggest display of engineering
products in the world. Copies of the
official bulletin of exhibits, and details
regarding the exhibition, may be ob-
tained by applying to the Association at
the address given above.

Single or double fan instal-

lations with automatic con-

trols. Double operates on
single furnace, or serves

two. On single furnace
either fan con operate up
to 70 percent capacity;
other fon then cuts in auto-

matically.

TYPE 1 TYPE lA

You eliminate fluctuations or losses in draft efficiency by
the use of Prat-Daniel Stacks. P-D Fan Stacks coordinate

the relationship of fans, breeching and stacks to provide

and maintain maximum efficiency.

Thousands of P-D Fan Stacks in long operation have

proved their superior reliability over induced-draft fans

and stacks purchased separately. Easily applied to any
installation, they provide highly efficient draft for the load

conditions of your power plant.

Our project engineers provide expert assistance on any

problems of draft production and control. Call them on

current problems or planned installations. Write for Catalog

No. 200.
"~

UNIT RESPONSIBILITY

Prat-Daniel, through its sales and project engineers.
The Thermix Corp., offer a complete complement for
handling the air gas stream shown at left; 1. Forced
Draft Fans, 2. Air Pre-heaters, 3. Tubular Dust Col-
lectors, 4. Induced Draft Fans and 5. Fan Stacks.
This unit responsibility, by a well-known firm, relieves

the engineer of the responsibility for one of the most
important functions in a steam generating plant.

TYPE 2

TYPE 2A

TYPE 3Sales and Projecf Engineers

THE THERMIX CORPORATION
GREENWICH, CONN.

Canadian Affiliates: T. C. CHOWN, LTD.

1440 St. Catherine St., W., Montreal 25, Quebec
50 Abell St., Toronto 3, Ontario

Designers and Manufacturers

PRAT-DANIEL CORPORATION
{Continued on page 648)
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Recent examinations of Osmose appli-
cations over 10 years old verify our claims
of 3 to 5 times increased life of treated
wood. Copies of performance reports
covering such subjects as POLES, TIES,
DAMS, CONVEYORS, FLUMES, ROOFS
and others, are available upon request.

RAILWAY TIES.—Otmose-freafed Birch tiei,

II yeart in track and sfill sound. Untreated iife

in the same location^ 3 to 4 years.

OSMOSE WOOD PRESERVING COMPANY
OF CANADA LIMITED

Head Office and Plant: 1080 PRATT AVENUE, MONTREAL

HALIFAX . TORONTO • WINNIPEG • EDMONTON . VANCOUVER

AUSTRALIA— Department of the Co-Ordinator General of Public Works, Queensbi

TULLY FALLS HYDRO ELECTRIC PROJECT

SPECIFICATION No. TF/5—PENSTOCK AND HAULAGE. SPECIFICATION No. TF/6— TUNNEL AND SURGE TAt

Prospsctive tenderers for either of the above Contracts are hereby advised that the final date for receipt of tenders at

the office of the Co-Ordinator General of Public Works, Box 185C, G.P.O. Brisbane, Queensland, has been extended from

2nd July 1951 to 3rd September 1951.

SUPPLEMENTARY SPECIFICATION No. TF/6A—UNDERGROUND POWER-HOUSE, SHAFTS AND TUNNELS
Tenders close on the same date and at the same address for the construction of a Pressure Shaft and Tunnels,

Underground Power House, Access Shaft, Tailrace Tunnel aid associated works as an alternative to Specifications Nos.

TF/5 and TF/6. Particulars may be obtained from the Chief Engineer, Department of the Co-Ordinator General of Public

Works, corner Melbourne and Grey Streets, South Brisbane, Queensland, or may be seen at the Office of the Agent General

for Queensland, 409-410, Strand, London, W.C.2.

Tfie lowest or any tender will not necessarily be accepted.

Tenders should be endorsed "Tender — Tully Falls Hydro Electric Project, Underground Power House and Conduits". Those

under Specifications Nos. TF/5 and TF/6 are to be endorsed as previously advertised.

L. H. PIKE, Agent General for Queensland

^
This paper is a business paper—one of 100 trade . . . technical . .

service . . . and management publications covering every section

of Canadian business and industry.

WHEN YOU WANT TO TALK BUSINESS
USE A BUSINESS PAPER

Business Newspapers Association
OF CANADA

137 WELLINGTON ST. W., TORONTO, CANADA

Boiler Blankets

All boilers and other heated equipment, designed to

make use of SPUN ROCK BLANKETS, Find their way

to satisfied customers. There is nothing quite so efficient

in stopping waste of heat units, and thus conserving

valuable fuel. All blankets are custom made to speci-

fications. Write for blanket sample and heat loss data.

SPUN ROCK WOOLS LIMITE
THOROLD, ONTARIO

EVER - T ITE f
°'''' '°^'''''

I ABSOLUTELY TIGHT

Quick Coupling Units i^ quick detach
EVER-TITE Units are permanently affixed to outlets. Hose connection is made by merely

sliding the coupler over the adapter—and pressing handles closed. Sizes i/^" to 6".

Think of these advantages:

SPEED - SAFETY - ECONOMY - STRENGTH - LIGHT-WEIGHT
- NO THREADS, SNAPS OR TURNING LUGS -

- TIGHT UNDER ALL PRESSURES - POSITIVE ACTION - NO GUESS WORK -

For prices and technical details write to the Canadian Distributors:

R. N. G
5337 PAPINEAU AVENUE

OIL EQUIPMENT CO.
MONTREAL, QUE.

Gasoline

Fuel Oil

Gases

Benzol

Aromatics

Steam

Chemicals

Paints

Syrups

Etc., Etc.
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Substantial reductions in production costs

are often tlie result of a new product designed

or an old one redesigned to use either

magnesium or aluminum castings.

Light metal castings save pounds and dollars

at the same time—they are strong as they

are light and can be cast to such close

tolerances that much costly machining is

eliminated.

We have case histories on record where

changes in structural design to use light

metals not only increased the originally

planned strength but brought big savings in

metal and machining. It takes experience dnd

know how to produce high quality light

weight castings. Our experience has been

gathered through many hundreds of successful

applications. It is at your disposal—simply

write Light Alloys Limited, Renfrew, Ontario.

.*j.«j,<(^»

Magnesium
Sand Casting

Magnesium
Permanent Mold

Casting

Magnesium
Pressure Die Casting

Subsidiary of Dominion Magnesium Limited,

Suite 1505, 320 Bay Street, Toronto.
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"Mene'sfmaf
of Commonwealth's

Superior Motor Protection

"It's
Commonwealth fjISl

for A-c. motors with

the most effective

protection!"

Commonwealth
Totally -enclosed,

Fan-cooled A-c.

Motors provide
greater dissipat-

ing area, allow more heat to escape— give you a

cooler- running motor that will perform more effi-

ciently and last longer. All vital working parts are

completely sealed! Moisture, dirt, dust or other for-

eign matter cannot enter the motor to cause trouble.

The use of fin-cooling not only dissipates heat more

effectively— it eliminates dirt- collecting, hard-to-

clean passages. In this superior Commonwealth
design, action of the fan blows away all foreign

matter between the fins which run the entire length

of the motor.

Commonwealth Squirrel-cage, Wound-rotor and

Synchronous types are available in all standard en-

closures from 3/4 to 1000 horsepower. For further

information contact Reliance offices (formerly Com-

monwealth Electric Corporation Limited) in Wel-

land, Montreal or Toronto. Commonwealth Motors

also available through Power & Mine Supply Co.

Ltd., Winnipeg, Manitoba and Cemco Electrical

Mfg. Co. Ltd., Vancouver, B. C.

PE I I J^ WlM^ WS ELECTRIC a ENGINEERING ^^— P-^ M M^ m9: ^w1 i|^ (CANADA) LIMITED

Commonwealth division • welland, Ontario!
TRANSFORMERS, A-C. AND D-C. MOTORS, GENERATORS, M-G. SETS AND RELIANCE V*S DRIVES
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[akj»»"C8mpanies have standardized on

;nta (pentachlorophenol, technical) as

le wood preservative for crossarms on

3th individual poles and towers for high-

nsion lines. Penta is a clean treatment

lat gives positive protection and keeps

ossarms durable.

enta, a chemical with stability, can be

spended upon to give uniform treatment

. uniform protection. Preserved with

snta, wood is protected against decay

msed by fungi . . . guarded against

termites and other wood-boring insects.

Properly formulated penta gives wood

resistance to water while leaving the sur-

face clean. Penta does not leach out of

wood.

For information on the use of Monsanto

Penta, contact the nearest Monsanto Sales

Office or write for technical literature.

Monsanto (Canada) Limited

Montreal • Toronto Vancouver SERVING INDUSTRY.. .WHICH SERVES MANKIND
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LIGHT WEIGHT - HEAVY DUTY

^uikSpeU CHMH HOIST

c

There's nothing to compare with it!

63% less Weight: Of Alcoa Alu-

minum Alloy, the 1 ton capacity
weighs only 35 lbs. Carry it any-

where with ease. Designed to stand

the "gaff" of maintenance work. 42%
Fewer Parts: Long service life. 96%
Efficient: Lifts loads rapidly with

easier pull on the chain. Herc-Alloy
Flexible Load Chain of stronger,

safer alloy steel. Sealed-in Life-

time Lubrication: No attention re-

quired, tow Cost: No more than

heavy old style chain hoists. Capac-
ities: 'A to 10 tons.

LIFTS

OR PULLS

AT ANY

ANGLE

The tool of a thousand uses

for lifting, pulling, skidding,

stretching, straightening.

Holds the load where you
leave it. Compact, light

weight . . . the Va ton

capacity model weighs
only 13 pounds. Herc-Alloy flexible load

, , chain. Capacities: %, II/2, 3 and 6 tons.

McKINNON COLUMBUS CHAIN LIMITED
ST. CATHARINES, ONTARIO

BUSINESS AND INDUSTRIAL
BRIEFS

(Continued from page 643)

Trane Ducting Calculator.— T r a n e

Company of Canada Ltd., 4 Mowat Ave.,

Toronto 3, Ont., has recently designed
and produced a device to save engineers
much time in duct designing. Known as

the "Trane Ductulator", this calculator
is designed to assist the engineer in the
design of duct system. If the user knows
his air volume and velocity, or noise
level requirements he can find: friction

lo.ss per 100 feet of duct; dimensions of

rectangular ducts that will carry his air

load; diameter of round ducts that will

carry his air load. These may be deter-
mined by one setting of the "Ductula-
tor". A nominal charge of $1.00 i^ being
made for this aseful device. Apply to

(84) 648

the Company, enclosing $1.00, if a Ductu-
lator is required.

Thread Inserts.—A new 16-page two-
color bulletm covering design data on
helical-wire thread inserts and the use
of these inserts in the protection and re-

pair of tapped holes is offered by the
Heli-Coil Corporation, 47-23 Thirty-fifth

Street, Long Island City 1, N.Y.
Detail drawings and text explain how

these inserts are used as original manu-
facturing components to protect tapped
threads in aluminum, magnesium, plas-

tics, iron, steel and wood against strip-

ping, wear, corrosion, seizing and galling.

Also covered are the uses of these
Heli-Coil screw thread inserts in produc-
tion salvage operations. For copies of

the publication apply to the Corporation
at the address given above.

New Equipment

and

Developments m

Ferro-AUoy Plant.—Plans for a 40 per

cent mcrease in the capacity of the ferro-

alloy plant of St. Lawrence Alloys and
Metals Limited, Beauharnois, Quebec,
have been announced by A. R. TurnbuU,
Vice-President.

Mr. Turnbull said that the Company
has undertaken this expansion pro-

gramme, which will cost approximately
S3 million, to take care of the increased

demand for ferro-alloj's in Canada and
the United Kingdom. Most of the in-

creased capacity will be used for ferro-

silicon production. This alloy, and other

ferro-alloys produced by the plant, are

essential ingredients of steel, iron, and
certain non-ferrous metals.
Ground has already been broken for

a new furnace building, in which will be
installed two large covered electric fur-

naces. Each of the new furnaces will

have a capacity of 12,000 kilowatts. At
present. 13 smaller furnaces are in use.

A mix-house extension will also be built.

The expansion programme is expected

to be completed in the spring of 1952.

CM. & S. Co. Expansion.—The Con-
solidated Mining & Smelting Co. of

Canada Ltd.. Trail, B.C., has announced
its intention of spending $30,000,000 on
the construction of a nower plant on the

Pend-d'Oreille river. This represents the

largest single project undertaken in the

45-year history of the Company. The
dam. which will be approximately 200

feet high, will be situated close to the

point where the Pend-d'Oreille river

empties into the Columbia River at

Waneta, approximately eleven mile?

south of the metallurfrical and chemical

fertilizer plants at Trail. The power
nlant will have provision for four units.

Two will be installed initially while the

third and fourth may follow in the fair-

ly earlv future. The two units will have
a maximum output of 205,000 h.p.. equal

to about half of the Company's present

power supplj' from five hydro-electric

plants on the Kootenay River.
Completion of the project is scheduled

for the end of 1953. The plant will pro-

vide Dower for new projects announced
recently by the Company and for future

development. Stone and Webster have
been retained for the des-gn and con-

struction of the project. The dam site

has already been located and construc-

tion work, to begin shortly, will employ
about 1,000 men at the peak.
The announcement of the Pend-

d'Oreille power plant brings Cominco's
developments now under wav to a total

of $62,800,000.

Vaporization Systems.—A vaporization

system, which provides even distribution

of the fuel injected into a combustion
chamber, has been developed at A. V.

Roe Canada Limited bv F. D. M. WU-
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ABOVE

—

Drilling operations

on new Portland-to-Montreal

pipeline ditch across the

rocky slopes of Notre Dame
Mountains.

RIGHT

—

Blasts involving up
* to 450 lbs. of dynamite broke

approximately 300 tons of rock

. . . advanced a 6-foot deep ditch

about 200 feet at a time.

Whether your blasting operations are on the surface or

underground, you'll find it profitable to investigate the

advantages of Split-Second blasting — with C-I-L Short-

Period Caps. For information about this new blasting tech-

nique, contact your C-I-L Explosives representative or write

for a copy of Explosives Bulletin No. 86, Canadian Industries

Limited, Explosives Division, P.O. Box 10, Montreal.

Scct^M^ft^ ^on, ^IcuUm^

SOLVES TRICKY
PIPELINE PROBLEM

One of the trickiest blasting

operations ever undertaken on

pipeline ditching in Canada took

place on a 68-niile stretch between

Highwater, Que. and Montreal.

Blasting within six feet of an active

12 -inch pipeline carrying crude oil

under 840 lbs. pressure involved the

risk of damage and cutting off one

of Montreal's main sources of supply.

Split-Second blasting — with C-I-L

Short-Period Caps — solved

the problem. Excessive vibration and

concussion were avoided. Fly

rock was practically eliminated. The

near-by line operated continu-

ously and without incident

during the entire operation.

ANADIAN INDUSTRIES LIMITED
HE ENGINEERING JOURNAL Jurve, 1951 649 (85)



^P Combining sound engineering with refusal

to follow outworn tradition, provincial de-

signers are producing an outstanding line of

hoisting equipment. Shown above is the

trolley for a 200 ton 61 ft. span power house

crane, and at left is a standard Provincial

Electric Hoist. Provincial Engineering offers

you a complete range of Hoisting equipment,

from a 1/4 ton Chain Hoist to 250 ton Crane.

PROVINCIAL ENGINEERING LTD. NIAGARA FALLS, CANADA
MONTREAL • TORONTO • VANCOUVER

MANUFACTURERS OF ALL TYPES OF ELECTRIC CRANES AND HOIST

Further details of the vaporizer are

available from Avro Canada or from
Canadian Patents and Development
Limited of Ottawa.

Bull-Moose Cranemobile. — Canadian
Mobile Co. Ltd., P.O. Box 159, North
Vancouver, Briti.sh Columbia, has intro-

duced a completely new series of "Bull

Moose" Cranemobiles. The new models
are de.?i(;nated a.s HiC-1036, HC-1536 and
HC-20.36, with lifting capacities of 10,000,

1.5,000 and 20,000 lbs. at .36" load centres.

Complete information may be obtained
from the Company.

Westinghouse Expansion.—Immediate
con.struction on two new manufacturing
building.s, m Hamilton, Ontario, will be
undertaken by Canadian Westinghouse
Co. Ltd. a.s part of an expansion pro-
gramme which will cost over 10 million

dollar.?.

The Company recently completed a
new plb.nt at Three Rivers, Quebec, an
office and service building in Edmonton,

Alberta, and new facilities will be erect-

ed in Montreal.
The multi-million dollar additions are

designed to produce electrical apparatus,
electronic equipment and supplies for

the armed services and for the defence
preparedness programme as' well as for

defence-supporting Canadian industry.

The new buildings in Hamilton will

provide an additional 300,000 square feet

of floor space. With the present three
plants in Hamilton, one at Etobicoke,
one at Three Rivers and a subsidiaiy
company at Gait, Westinghouse will

have manufacturing floor area in excess

of 2% million square feet.

The new Hamilton buildings will re-

quire an additional 1,300 employees and
will increase the payroll by approximate-
ly 3% million dollars.

Trans - Canada Highway. — Since the
Trans-Canada Highway Agreement was
signed last year, federal and provincial

engineers have jointly inspected over
4,000 miles of the designated route. Fed-

eral supervising engineers of the depart-
ment of resources and development ha^

'

been appointed for each province. In-

specting engineers, who assisted them
worked closely with provincial depart-
ments of highwaj's and public work-
Contracts have been awarded for o7-'

miles of grading and 190 miles of paving
Completion of Canada's first coast-to-

coast highway, scheduled for 1956. wii:

provide a road built to uniform stand-
ards linking British Columbia with Xf-w-

foundland.

Gas-Liquid Dispersions. — A compact
and efficient, j^et simple, means of pro-

ducing intimate gas-liquid dispersion-
has been developed bj- Shawinigar
Chemicals Limited. Circulating Liquic
passes through two centrifugals in serie-

—a pressure centrifugal and a mixing
centrifugal,^and gas is drawn or inject-

ed into the liquid stream between thf

two. The first centrifugal provides the

pressure head nece^arj' to maiatain ga-

and liquid flows while the .second serve-

to intersperse the gas and liquid.

On a small scale, this contactc
coupled with a holding tank gave muc
higher reaction conversions than a mor-
complex and expensive glass-lined ann
jacketted reactor equipped with an agi-

tator and a porous diffuser. In addition,
dispenser, agitator and stuffing gland
were eaisily accessible for repairs or re-

placement. Temperature control wa?
more senitive with forced circulation
through an external heat exchanger than
with a jacketted reactor and required
less surface. Dispersion efficiencj- wa.=

good over a reasonable range of liquid

and gas rates. Industrial!j', a Karbat^
contactor has been used to dispers-

several hundred pounds per hour c

chlorine gas in a hot, corrosive mistur-
of organic liquids, water and hydro-
chloric acid. Reaction of chlorine with
the organic liquid occurred largely in

the contactor and a subsequent hea
exchanger, and conversion per pass wa-
almost complete. Temperature controi
was very uniform.
This contactor has broad application

to gas-liquid reaction sj-stems. It may
be of value in gas absorption and scrub-
bing problems and to other operation?
where a maximum contact between ga?

and liquid is desirable.

New Pile Driver.—A new pile-driver

that cuts labour costs and reduces th-=

time factor substantially, has just beer
acquired b.v the Franki Compressed PiJe

Co. of Canada Ltd. An example of this

interesting new equipment was recently

in operation at the C.N.R.'s Bonaventure
Freight Yards now under reconstruction.

Instead of being moimted on the con-
ventional wheels and track equipment,
with their concentrated pressures, the

new Franki machine is based on a rigid

circular platform, 8 feet in diameter,
giving a low average pressure, evenly
distributed on the soil. An hydraulic

double-acting jack, working at the centre

of the platform, permits lifting the ma-
chine whilst the latter rest;S on the

ground.
The new machine was developed and

patented by Franki engineers.

Subway Signals.—The role played by
British engineers in the development of

railways outside the Ignited Kingdom
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Do you kno^ the basic

Engineering principle of

VITRIFIED CLAY PIPE?
WHY it outlasts all other types of pipe?

WHY It withstands the year In and year out action

of hundreds of different types of commercial and

Industrial wastes?

Vitrified Clay Pipe is "BONDED BY FIRE" at

temperatures above the melting point of steel!

¥ITklFIEI> ClAf'i>IP£ INDUSTRY
f3tM/uleci i3<i "d^t/ve.
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has been emphasized recently by the
allocation of a contract for signalling

equipment on the Toronto subway.
The contract for this signalling equip-

ment, which is valued at $1,200,000 was
awarded to the Siemens and General
Electric Railway Signal Co. Ltd., of

London. The contract will be carried

out in conjunction with the Company's
Canadian representatives, Radio Engi-
neering Products Limited, of Montreal,
who will be responsible for the installa-

tion under the supervision of British
engineers.

This is the first railwaj' signalling con-
tract to be secured by a British firm in

Canada. The main items of equipment
to be supplied will comprise automatic
colour-light signals, electric switch ma-
chines, electrically-operated train stops,

and relay interlocking panels for the
control of signals and switches from sig-

nal boxes.

Metal and Alloy Controls.— The Rt.
Hon. C. D. Howe, m.e.i.c., minister of

defence production, announced recently
that primary and wrought aluminum,
primary copper, brass mill products, cop-
per wire rod and wire, will be under
direct allocation and inventory limita-

tion by the non-ferrous metals division

of the Department of Defence Produc-
tion.

Provisions covering the sale and pur-
chase of primary and wrought aluminum
are contained in Order NFM-2 ; those
for copper wire rod and wire in NFM-3

;

those for brass mill products in NFM-4;
and those for primai-y copper in NFM-5.
Copies of these orders may be obtained
from the Department of Defence Pro-
duction, Ottawa.

Metal Supply.— "Canadian Metals
should soon be in better supply for the
essential needs of Canadian industry."
This is the opinion of C. E. Macdonald,
manager of Canadian sales and develop-
ment, The International Nickel Com-
pany Ltd.
Mr. MacDonald said: "For the last

six to nine months, we have been filling

the pipelines in cur defence industries.

Once this pump-priming has been accom-
plished, which should be soon, more
metals and alloys will be available for

the needs of essential industries, such as

the petroleum industry. Nickel deliveries

in Canada are four times greater than
in any pre-war year," he said, "and
greater than at any time except one year
of all-out war production."

Recording Technicfue. — A technique
for recording simultaneously both the
radioactivity and rock strata resistance
in underground drilling operations and
for other industrial and scientific appli-

cations has been announced by Minne-
apolis-Honeywell Regulator Co. Ltd.
Commenting on this system, Clement

C. Roberts, industrial engineer for

Honeywell's Brown Instruments Division
said "The new system consists of an
electronic recording instrument for ob-
taining, in a single operation, data of

great value in searching or drilling for

oils, minerals and water. The same de-
\'ice may also be used for spectrometer
analyses and in meteorologj' for record-
ing wind velocity and direction and to

measure tide levels and currents simul-
taneously."

"Previously," Roberts said, "separate
measurements have had to be taken for
two sets of data by making two 'passes',

one up and one down. Now a two-pen
electronic recorder enables drillers to

get the same results at greater speed and
with a saving in manpower." For com-
plete information on this subject, com-
municate with Minneapolis-Honeywell
Regulator Co. Ltd., Toronto. Ontario.

New Chain Hoist.—McKinnon Colum-
bus Chain Limited, St. Catharines, Ont.,

have announced the introduction of a
new piece of hoLst equipment — high
speed hand operated chain hoists—which
are claimed to be 96 per cent mechanic-
ally efficient.

Light weight is one of the features of
the.se hoists. Through the use of steel

and aluminum alloys, the weight of the
hoists has been reduced to a point where
they are claimed to be nearly 63 per cent
lighter than standard hoists of compar-
able capacity. The 1-ton capacity Cy-
clone Model M weighs only 35 lbs.

It is claimed that the cyclone Model
M hoist has 42 per cent fewer parts than
current hoists of the same capacity. All
rotating parts are fitted with precision
ball bearings with double sealed-in life-

time lubrication.

This new high speed hoist is available
in ."rtandard capacities of % ton, % ton,

1 ton. 2 tons and up to 10 tons. All

models are equipped with "Herc-Alloy"
steel chain, also produced by McKinnon
Columbus Chain Limited. Complete
literature describing the hoist may be
obtained from the McKinnon Columbus
Chain Limited, St. Catharines, Ontario.

CANADA'S LARGEST TRANSFORMER

This photo shows the largest transformer ever made in Canada, which was
completed recently at the English Electric Co. of Canada's plant in St. Cathar-

ines. 1,500 persons saw the huge piece of electrical ecfuipment and toured the

factory to see the wide range of other products manufactured by the firm. The
transformer has a capacity of 100,000 k.v.a., and is tlie first of six to be con-

structed by the English Electric Company for the new Richard L. Hearn Ontario

Hydro station at Toronto. Pictured above in the centre foreground, shaking
hands, and dwarfed by the transformer, are Crawford Gordon Jr., president of

English Electric Company of Canada, and A. W. Manby, assistant general man-
ager of administration. Hydro Electric Power Commission of Ontario. Chatting

in the left foreground are A. S. Robertson, manager, Niagara Region H.E.P.C.,

G. Stauffer, president, Thompson Products Ltd., T. M. Medland, executive

director of the Association of Professional Engineers of Ontario, and T. J.

Cook, president and general manager of McKinnon Industries Ltd.
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Fig. 1. Hams Hall generating station. General view of the exterior.

THE British Grid System
by

C. W. Marshall, M.I.E.E.
Deputy Chief Engineer, in charge of Research,

British Electricity Authority, London

A paper presented at the 65th Annual General and Professional Meeting of The Engineering Institute of Canada at Montreal,

May 9, 1951.

Interconnection of British gen-

erating stations used for public

supplies was brought about as a

result of the 1926 Electricity Sup-
ply Act. The main purpose of the

resulting interconnecting network,
known as the Grid, was to pool

the generating resources of the

whole country. The scheme in-

volved standardization of fre-

quency at 50 cycleS; there being

important non-standard systems in

S.W. Scotland and Birmingham
(25 cycles) and in the Newcastle-
on-Tyne area (40 cycles). The
cost of the enterprise was of the

order of 30 million pounds for the

interconnection, with a further 20
million pounds for standardization

of frequency.

Prior to the 1926 Act, intercon-

nection had been practised on a

relatively small .scale in point of

physical magnitude, but a pioneer

654

interconnected system, namely the

N.E.S. Co., had provided a con-

vincing example for all supply un-

dertakings. Each municipal under-

taking had normally one generat-

ing station, and underground cable

transmission and distribution were
the rule. It was exceptional for a

municipality to have any import-

ant degree of interconnection with

adjoining power company-owned
systems. All such technical paro-

chialism was swept away by the

establishment of the Grid system,

which was designed, constructed,

and put into operation between
1927 and 1932.

A measure of the magnitude of

the system can be gathered from
the following data:

—

1. Number of Generating Sta-

tions 293

2. Total Installed Capacity of

Generators (k.w.) 13,800,000

3. Total Installed Capacity of

Grid Transformer ..(k.v.a.) 15,380,00

4. Total length of 132 kv.

Transmission Circuit (circuit

miles) 4,80

5. Number of 132 kv. Line
Circuits 28

The largest British generating sta

tion. Hams Hall, has an instalk'

plant capacity of 570,-450 kw.

British hydro developments ar

of interest in Canada mainly bt

cause of their variety and th

value as technical prototypes. Ti

largest station is Slov. with capa

city 120,000 kw.. which forms pai

of the North of Scotland Hydro
Electric Board system, which ha

already projected schemes to

total of over 3 million kw.
The outstanding feature of th

transmission system is that it con

bines all the nationally o'mi

generating stations, with a to:

installed capacity of 13,800,000 k^
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The author, a leading authority on high voltage transmission, recounts the main

assets evolved from the British Grid System during its first quarter century of

operation. Outstanding advantages include co-ordinated control, rapid discrim-

inative protection, solution of circuit making and breaking problems, economical

outdoor insulation, and freedom from influence on radio and TV services.

A peep into the future discloses advances such as superimposed H.V. circuits,

develc^ment of H.V. d-c transmission, cooling towers to save water, gas turbine

standbys and underground transmission, and predicts continuation of a-c trans-

mission for another decade.

British electrical engineers have boldly pioneered in attempting economies in

energy distribution. The grid's splendid record of performance under intense air

bombardment calls for careful study by power engineers of this continent in these

davs of half-war.

initially this system was designed

nainly for pooling purposes, and

mly relatively small proportions

)f the power and energy involved

,vere transmitted over the trans-

nission lines. In emergency condi-

ions, however, the lines and
cables could be used for large scale

ransmission, 50,000 kw. per circuit

lormal capacity, 90,000 kw. per

'ircuit emergency capacity, based

m thermal ratings.

The war brought practically

!very component of the system into

ull use, due to displacement of

wpulation and industry towards
he north and west of the country

mder attack from the east, and
lue to the losses of plant and cir-

cuits caused by bombing and de-

ensive military actions. This paper
?ives a personal account of some

of the features of British exper-

ience which are in certain respects

special, and so may point the way
to improved practice in similar

circumstances.

The outstanding basic fact is

that the integrated power supply

system has proved of the utmost
value to Britain, supply and manu-
facturing interests, and the gen-

eral public having all benefited to

an extent which can be realized

fully only by persons who have
seen the progress with a technical

eye, or who have analysed the

costs of electricity at appropriate

stages.

Overhead Lines

Under individual development
an almost perfect standard of con-

tinuity of supply had been reached

in the large cities. This was due to

the fact that their transmission

and distribution was done by
means of underground cables,

working at voltages of 11 or 33

kv. The few faults which did occur

could be cleared rapidly and dis-

criminatively by differential relay

systems, in conjunction with con-

servatively rated circuit breakers.

The 132 kv. interconnecting sys-

tem had, therefore, to be extremely

reliable under all conditions, in

order to maintain the standard of

continuity of supply to which all

major electrical undertakings had
been accustomed.

British weather has defied scien-

tific definition, and although every

precaution was taken by the en-

gineers responsible for design

which successfully covered wind,

snow loading, and the like, one

component, namely fog, combined
with atmospheric pollution, caused
such frequent flash-over troubles

on the insulators in certain indus-

trial areas, that the original provi-

sion of insulation of overhead lines

had to be drastically modified

The detailed story of our early

struggles to prevent flash-over in

fog deserves the attention of all

who have to deal with outdoor
high-voltage insulation in humid
polluted atmospheres. Here, it must
be condensed into a statement of

the practical solutions which have
withstood the test of time in situa-

Fig. 2. Staythorpe Generating Station. Exterior view from across the river.
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Fig. 3. Thames crossing at Dagenham.

tions such as Glasgow, the Man-
chester region, Bradford, Sheffield,

and sea-board areas where salt-

laden atmosphere can be partic-

ularly troublesome to insulation.

There, anti-dirt insulators have
made it practicable to reach a

standard of continuity of supply

satisfying the most exacting re-

quirements. A rough measure of

that standard is provided by the

fact that only 9 flash-overs due to

fog or atmospheric pollution were
recorded in the last year of oper-

ation. As there are over 100,000

insulator chains, at least 10 per

cent of which are frequently sub-

ject to something approaching the

worst fog conditions, it may justi-

fiably be claimed we successfully

solved British transmission prob-

lem No. 1.

These same atmospheric condi-

tions are also inimical to exposed

metals. Aluminium, which serves

so well in most areas, must be spe-

cially treated where the lines are

in damp chemically-laden atmo-
spheres. The attack is normally
.-low and insidious. It is occasion-

ally rapid, notably near the south

west and southern sea-boards,

where dangerous corrosion neces-

sitated S.C.A. conductor replace-

ments within five years of erection.

The remedial measure which has

been adopted in these danger areas

is to coat the conductors with cor-

bula grease.

In the densely populated and
over-built areas, we had to adopt
numerous special constructions,

which exercised the versatility of

our constructors. Examples are

lines in the Glasgow region, which
illustrate the difficulties encounter-

ed in traversing industrial areas,

and the Thames Crossing at

Dagenham, which ranks among the

most spectacular of our achieve-

ments in overhead line construc-

tion.

Underground Cables

Where it was impracticable to

provide overhead line connections,

132-kv. cables were adopted, and
67 circuit miles are now in service.

The original oil filled types, two
types of internal nitrogen-filled

cables, and two types in which
nitrogen pressure is applied exter-

nally, have been in service for

periods up to 20 years.

These cables assure service in

key positions of the Grid. Some
technical difficulties, notably with

oil and sheaths, were encountered
in bringing them to the prevailing

standard of almost perfect relia-

bility. However, all defects have
been systematically removed, and
the concluding note regarding 132-

kv. cables is that their application

is limited by economic reasong

only.

Switching and Transforming Stations

Most experienced engineers now
pursue at least one common tech-

nical objective in designing switch-

ing stations, namely, to reduce to

a minimum the number of circuit

breakers. The designers of the

Grid system had, in 1927, particu-

larly strong reasons for attending

to that factor. In addition to the

ever present need for economy,
they knew that breaking perfor-

mance was an extremely doubtful

factor. "Three-circuit-breaker"

stations were therefore adopted on

a major scale. In one region. South
^^'est England and South Wales,

several "one-circuit-breaker" sta-

tions were used because of the low

load density and the pessimistic

views then held as to future growth
of load in the area. The broad les-

son after about 19 years' of exper-

ience, is that the policy of using

the minimum number of circuit

breakers is amply justified.

Outdoor 132-kv. stations were

standardized in 1927, and remain
the prevailing type. One note-

worthy attempt was made by the

late H. W. Clothier, a great switch-

gear pioneer whose name should be

respected by everyone interested

in switchgear, to bring metal-clad

switchgear into competition with

open type gear. A three-circuit-

breaker metal clad station was
built at Tongland (Dumfriesshire!

which has established its technica:

position by some 16 years of opera-

tion that have endeared it to the

local maintenance engineers. Price

considerations have delayed fur-

ther developments at that voltage

but there are signs of renewed in-

terest for applications in larg'

cities.

The Poplar (London) station, i:

which indoor switchgear is usee

was the second break from couver.

tional outdoor practice. This
change was caused primarily by

space restrictions. The general de-

sign is based on that of the major-

ity of the London 66-kv. semi-in-

door stations, which have a re-

markable record of trouble-free
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low-maintenance-cost, service. The
author knows of only one case

where major repairs were required

on that type of switchgear. That
A as when the Germans registered a

direct hit on the West Ham station

with a heavy bomb during the

early stages of the war, when there

was no adequate defence against

aerial attack.

Circuit Breakers

Attention has been drawn to the

fact that in 1927 the making and
breaking performance of circuit

breakers was doubtful. The British

Electrical Research Association

(E.R.A.) had indeed done excellent

pioneer small scale researches,

which had pointed the way to

scientific development.

The initial circuit breakers for

the 132-kv. system were, however,
all of the large oil volume dead
tank type. They were of three

broad types, all purporting to break
1,500,000 kva. One class used two
so-called explosion pots per phase,

a second used four open type con-

tacts per phase, and a third used
six open type contacts per phase.

All did their duty reasonably well

in practice insofar as clearing

faults was concerned. It was, how-
ever, evident that their rupturing
capacity was certainly not over-

rated. Variability of arc clearance
times made it impossible to guar-
antee discriminative action of pro-
tective equipment, apart from dif-

ferential types based on the cele-

brated Merz-Price system, in which
pilot cables are essential.

The leading British switchgear
manufacturers rose to the occasion.
They built powerful circuit-break-
er testing plants and rapidly de-
cided the modifications required to
enable them to render the fault
clearing performance of their
breakers completely reliable, and
>ufSciently rapid to ensure discrim-
inative action of the protective
gear.

All the initial types, when modi-
fied, converged into a broad class

having two arc-controlled breaks
per phase. These remodelled cir-

cuit breakers were in action in time
for the most intense period of

aerial attacks. They thus exper-
ienced numerous unrehearsed field

tests, from which they emerged
with great credit. Short circuits

were particularly' frequent in and
around London. The reliability of

switchgear of all classes, when
maintenance standards had to be
relaxed, materially assisted in pro-

Fig. 4. Anti-fog type insulator.

viding reliable electricity supplies

during these critical times. The
old-fashioned large oil volume cir-

cuit-breaker thus earned a re-

prieve, when the trends in develop-

ment at 132 kv. and above had all

bedn towards low oil volume and
air blast types. Today, the circuit

breaker situation remains fluid.

It is necessary, in a brief review

such as this, to confine illustrations

to 132-kv and 275-kv, but even
with that restriction, dead tank,

small oil volume, and air blast

types have their informed and in-

fluential protagonists. The air blast

breaker leads the way when judged
by test performance. On the other

hand the oil types have qualities

in every-day service which render

it imprudent to standardize on one
type for the 275-kv. Grid.

Illustrations show some of the

more advanced prototypes. British

manufacturers, with their wealth of

practical experience and unequalled

testing facilities, are in a sound
technical position to supply fully

tested and guaranteed switchgear

for any required voltage or ruptur-

ing duty. The service record during

the war, when up to 2,200 faults

per annum were reliably cleared,

constitutes the most convincing

evidence in support of this claim.

Discriminative Relaying

All elements of the Grid system
operate continuously in parallel. It

is accordingly imperative that

every fault shall be cleared from
the system as rapidly and discrim-

inatively as possible. Measured by
the most exacting standard, name-
ly, that any fault clearance which
is accompanied by discrimination

of a sound circuit is registered as

incorrect, the Grid protective gear

has for many years shown an effi-

ciency figure around 93 per cent.

Balanced systems, whether of the
wire pilot or carrier current types,

give almost 100 per cent, and "dis-

tance" protection about 91 per

cent.

In view of these figures the

trend of practice is towards bal-

anced protection systems, but
economic considerations make it

impracticable immediately to

standardize on these. Meanwhile,
distance protection, like the large

oil volume circuit breaker, is re-

taining a place on even the most
important circuits. The phase com-
parison principle, instead of the
more usual current comparison, is

also attracting attention and has

Fig. 5. Tongland sub.^tation. Reyrolie 132-kv. switchgear.

THE. ENGINEERING JOURNAL July, 1951 657



Fig. 6. Diagrammatic layou

9 •• 5 8 >

§|§i|58
S898°i;s

S U 6 > > alA
> > > > a a tfii
r ic « K y u S,
iM « g S S S Z"

t

658 /ufy, i95i THE ENGLNEERING JOUR>Al



f the British grid system.
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Fig. 7. A group of MetroiJolitaii-Vickers 132-k\ . air-l>last circuit lireakers
at Cliff Quay.

been successfully applied, espe-

cially to bus-bar protection.

Even these brief notes will indi-

cate that the end of protective sys-

tem development is still distant.

The difficulty of the protective

gear problem is indicated by the

fact that few firms in the world
have attempted to solve it in a

general or complete form. Two
British manufacturers now have
testing equipment, with which com-
plete systems can be fully investi-

gated under all possible fault con-

ditions. Protective gear is thus be-

ing brought into line with circuit

breakers as regards precise and
scientific development.
The success of complete inter-

connection at 132 kv. makes it

justifiable to envisage all British

networks, of "whatsoever voltage,

operating continuously in parallel.

All who are concerned with the

problem of providing large scale

electricity supplies will be able to

appreciate the great economies
which could be made by wholesale

parallel operation.

Transformers

Despite the need for maximum
reliability, and in face of the

example then prevailing in the

U.S.A. and Canada, only five

banks of single phase transformers

were installed on the original Grid

system. Subsequently all trans-

formers have been of the three-

phase type. All have on-load ratio

changing equipment incorporated

in the main units. All have their

132-kv. neutrals directly earthed

and their insulation graded accord-

ingly. The transformers are, there-

fore, of minimum cost and occupy
minimum space. They have, ex-

cept in the case of the earliest

units, no self-contained provision

for transport in the form of wheels

or rollers.

There are no repair facilities at

the transforming stations. All this

spartan economy of design and
construction indicated great faith

in the reliability of British trans-

formers. The experience on which
that faith was founded was limited

to units of about 20,000 kva. cap-

acity and up to 33 kv. On-load
ratio changing was a recent and
practically untried innovation, con-

fined to a few small transformers.

Now we have transformers up to

100,000 kva. capacity at 132 kv.

We have every reason to be satis-

fied with the results achieved.

There were, indeed, experiences

of a chastening nature in the early

stages. Lightning revealed the
necessity for impulse type tests,

which led to greatly increased

surge strength of insulation. Ex-
ternal short circuits showed that

meticulous attention must be given

to mechanical strength of windings
and their supporting structures.

Surge voltages in ratio changing
gear showed that even such a small

detail as the tap reactor could

cause trouble if incorrectly de-

signed.

High voltaga bushings likewise

called for some attention, but this

one time notoriously treacherous

component has, on the whole, given

almost perfect service. I am spe-

cially pleased to record this fact,

since in 1927 we had reason to ex-

pect a much lower standard ©f per-

formance.

The porcelain protective shells of

bushings have to be of the anti-fog

type whenever the transformers
are situated in places subject to

fog or atmospheric pollution. This
precaution, combined with sys-

tematic cleaning at times deter-

mined by readings of surface leak-

age current indicators, has pre-

serA'ed the transformers from bush-
ing flash-over troubles. These
were, in the early stages, unduly
frequent in industrial situations.

Transformer noise caused some
annoyance in residential areas,

which abound in Britain. It has

therefore been necessary to study
transformer noise most intensively.

The manufacturers soon recognized

the need for correspondingly close

attention to the relevant construc-

tional factors. We are now satisfied

that noise levels can be kept with-

in the bounds dictated by condi-

tions in which the transfonners are

situated. Interference with broad-

casting and television services has

been practicallj'- negligible.

Operation of the Grid System

Nearly three hundred powoi

stations operate in parallel througi

the Grid system. Their capacities

vary from over 500,000 kw. dowr,

to a few hundreds of kws. The de-

gree to which they are used

depends mainly on their economic
efficiency. In the prevailing condi-

tions of shortage of plant, every

available machine is brought intr

service during the peak period?

and in emergency. Even now, abou:

150 stations generate 95 per cert

of the energy used by the con-

sumers.

There are seven control areas:

—

Scotland; N.W. England; Mersey-
side & North Wales; North Eas*

and "Slid East England; Centra'.

England; S.W. England and S

Wales; and London. The Londor
"Area" is so large and complex

that it has been subdivided fc

control piu'poses into approximate-

ly equal parts, forming sub-area?

North and South of the Thames.

Tlie maximum demand actualh'

supplied bv the generating plan*

in 1950 was 10,760.000 kw.. and
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the estimated potential demand
was 12,280,000 kw. Under normal
conditions the rate of rise of load

reaches 6 million kilowatts per

hour. Sudden changes in weather
conditions and other exceptional

circumstances may cause even
greater local rates of rise. Flows of

power, energy, and vars, therefore

occur, which are outside the plan-

ned programme of these inter-

changes between areas.

These transient flows have to be
accommodated by the flexibility of

the power system. They have
maximum effect as between groups

of areas. For example, the system
as a whole may be sub-divided as

between north and south. (Fig. 6)

by a line drawn east and west
passing through Luton. The load

and plant capacity north and
south of that line are roughly
equal, so that there may be up to

about 5,000,000 kw. on either side

of the line. Two 132-kv. lines of

normal capacity (natural 50,000
kw., overload 90,000 kw.), each
assure the interconnection between
these power groups.

The habits of people, the nature
of industry, and the weather vary
materially between the groups. It

will thus be recognized that the
two N.S. interconnectors can re-

main in action only if the control

engineers exercise their functions
with great efficiency. Each tie line

has a thermal rating of only about
2 per cent of the plant capacity on
either side of the N.S. frontier.

Even with two such fragile links,

stability is maintained in a satis-

factory manner. This is because of
the short length of the ties, and
because the control engineers have
by long experience acquired in-

timate knowledge of the load char-
acteristics of component control
areas.

Load Control

The process of load control has
been developed gradually. As the
Grid was constructed, one area
after another came into action.
Each area operated independently
until it could help, or be helped, by
interconnection with a neighbour-
hood area or areas. Finally, the
whole system was interconnected
as a normal condition.

When faults occur, control en-
gineers must depend on the action
of the discriminative protective
equipment. It must act sufficiently
rapidly and sensitively to clear
the system without causing in-
stability. Any three-phase fault
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on the 132-kv. system at points

of large power concentration is

liable to reach a value of 1,500,000

to 2,500,000 kva. It will thus be

realized that there is an extremely

heavy degree of responsibility on

the relays and circuit breakers.

This is liable to throw doubts on

the wisdom of interconnecting on

such an extensive scale.

Our experience in such matters

is extensive. The consequences of

faults on large power systems are

sufficiently serious to justify ex-

treme precautions to avoid them.

We have found that provided a

132-kv. fault of 1,500,000 kva. is

cleared from our system within one

second, no serious disturbance will

ensue.

Our war experience provided

justification for making a series of

short circuits at 132 kv. The main
feature of these staged tests was
that no controls, outside the area

in which the tests were made,
noticed that anything exceptional

had occurred. Within the area a

few low voltage trip devices oper-

ated, but there was no disconnec-

tion of sound major circuits.

The main Control Station is

situated in Central London. Day
to day operation of the system
under present conditions, in which
overloading during the peak hours

is the normal state, throws the

broad responsibility for maintain-

ing stability on the operating en-

gineers. Instability in its most gen-

eral sense mav be caused by the

loss of tie lines between areas. This

causes sections which are import-

ing at times of such losses to fall

in frequency. Since the frequency

may be 4 per cent below normal
initially, the generating plant as

a whole becomes less able to meet
the load, and the effects are

cumulative. Local load shedding

must then be resorted to. This en-

ables the generators to return to

a stable regime.

Probably the most difRcult situa-

tion to be faced is that in which the

interconnecting capacity between
two large sections of the system is

reduced by the loss of a component
line. This leaves the two com-
ponents connected by a high im-
pedance tie, and the two sections

then get out of step.

The advent of the superimposed
275-kv. Grid is occasioned for

over-all economic reasons. It will

have the important merit of great-

ly reducing emergency control dif-

ficulties, such as the one described,

by reducing the number of com-
ponents which have to be con-

trolled centrally.

The technical provisions for en-

suring stability are few and com-
paratively simple. The alternators,

which have short circuit ratios of

the order of 0.55, are automatically

regulated, but have no field forcing

devices. Discriminative high speed

(total clearance time < 1 sec.) fault

clearance equipment is fitted to all

circuits. Relaying times are gener-

ally less than 0.1 sec. On the super-

Fig. 8. Bourne 132-kv. substation.
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imposed 275-kv. Grid, the relay-

ing time will be about 0.02 sec. and
the total fault clearance time about
0.1 sec.

Neutral Point Earthins

When the Grid was designed, the

controversy as to whether neutrals

should be earthed or insulated con-

• stituted one of the most debatable

technical points relating to power
supply. America tended towards
earthed neutrals; Germany, not-

ably under extreme pressure from

the communication side, had
adopted the insulated neutral sys-

tem.

In the intervening 23 years, the

justly renowned Petersen coil sys-

tem of neutral earthing was in-

troduced, and widely used in Ger-
many and throughout Europe. We
succeeded, with ^reat difficulty, in

obtaining permission to earth all

132-kv. neutrals in face of the

darkest forebodings from the Post

Office. Postal authorities envisaged

great troubles to their telephone

and telegraph system under normal
operation, from harmonic earth

current, and from normal fre-

quency induction during earth

faults.

It will readily be understood

that in a crowded island such as

ours, there are inevitably many
close proximities between commu-
nication and power lines. Since the

trunk lines follow largely the same
routes, longitudinal voltage must
be induced in some of the G.P.O.
lines under certain conditions of

fault, which may endanger plant

and personnel. The G.P.O. estimate

that some 5,000 miles of their lines

are so exposed.

On our side, the experience may
be measured in line miles y years,

and amounts to something like

60,000, during which the G.P.O.
have been, to all intents and pur-

poses, trouble-free as far as inter-

ference from the power system is

concerned.

We have enjoyed the benefits of

great capital economies arising

from reduced insulation of all com-
ponents, and a far greater degree

of freedom from flash-over in fog

than would have been possible witli

any other system. We have also

had remarkable immunity from
voltage surges due to switching,

and accurate discriminative clear-

ance of faults by comparatively
simple means.
There is inevitably another side

to the question. The large powers
involved in all 132-kv. faults have
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made it necessary to provide cor-

respondingly strong mechanical
construction in transformer wind-
ings, this has accentuated the need
for high speed fault clearance.

Taking everything into account, in

my judgment, the choice of the

directly earthed neutral system for

the British Grid system has been
well justified.

Future Developments

As already indicated, the British

Electricity Authority has accepted

a plan for superimposing a 275/300
kv. system of interconnection and
transmission lines over the existing

132-kv. system. It is therefore ap-

propriate to consider future tech-

nical developments on the basis of

the superimposed system.

The basic principles of design re-

main as for the 132-kv. system,

and are the same as have long been
accepted in Canada. Changes of

scale, however, bring us into scien-

tific regions which have not yet
been fully explored. The most im-
portant of these is that determined
by voltage. It has so far proved im-
possible to project voltages upwarc
other than on an empirical basis,

and the settlement of insulation

for the new system has depended
on long term experiments.

Insulation exposed to the atmo-
sphere is the component about
w^hich the greatest degree of uncer-

tainty exists. The 132-kv operating

experience has shown that with
conventional cap and pin insulators

of the types illustrated, a ratio of

about 2 between the chain length

and the minimum "air gap" to

withstand the switching surges is

required. We are progressing to-

wards a degree of control of volt-

age gradient on the component
units of chains, and also along the

surface of bushing shells by resist-

ance. This should justify some re-

duction of the above ratio.

Underground cable development,
which is much more amenable to

theoretical examination and labor-

atory works, is likewise proceed-

ing, and cables for 275/300-kv are

ready for use in any situation

where they may be required. As
far as I can judge, conventional

a-c. practice will be followed for

the next ten years.

Costs of switchgear, overhead

lines, and cables, however, increase

rapidly with voltage and capacit-

ance. Compensation likewise be-

comes a more formidable item of

cost, so that alternative methods
of dealing with the overall prob-

lem of assuring the national sup-

plies of electricity come into the

picture.

Two main lines of procedure are

indicated. First, by modification of

generation methods, and secondly

by development of d-c. transmis-

sion.

Thermal generation has already

been adapted to our conditions in

a major respect by the develop-

ment of cooling towers, which en-

able us to site stations near their

loads, even when the amount of

cooling water is xevy restricted.

Oil consuming gas turbine peak

load plants, 3 of which are ap-

proaching completion, are pre-

Fig. 9. National control centre. Paternoster Square.
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cursors of a development which
assists even more in respect of re-

ducing the water demand. They
must, however, be adapted for coal

burning, and greatly increased in

unit capacity before they will be

able to take a really important
part in supplying the demand.

The steam/gas cycle is pro-

minent in the scientific picture,

and has manifest advantages,

especially if it can be combined
with thermal outlets such as indus-

trial or district heating. This devel-

opment is in the embryonic stage,

and major expenditure would be

needed to realize it. Meantime, the

gas and steam/gas projects are

having the beneficial effect of ac-

celerating progress along more con-

ventional steam boiler and turbine

lines.

High voltage d-c, a prevision

by Lord Kelvin, realized in part by

E. A. Thury, almost brought about

by Highfield and Calverley, and

intensively developed in Germany,
Switzerland and Sweden, has not

been neglected in Great Britain.

On the theoretical and laboratory

scale sides we are well up to date.

We are considering a commercial

scale experimental research to en-

able us to assess the feasibility of

large scale d-c. transmission at

home and abroad.

The possibilities are, in many re-

spects, attractive. Underground

cable transmission using alumin-

ium cables would eliminate the un-

certainties and hazards of over-

head systems, and would remove

what many consider to be a de-

facement of the country. Rectify-

ing and undulating devices are,

however, not yet available in a

convincing form, and hardly any
progress has been made towards
solving the high voltage high power
d-c. switching problem. The more
urgent problems of immediate
self-preservation are also perforce

taking precedence over all long-

term speculative developments for

civil purposes.

In conclusion, it appears that the

electricity supply system, which
has been evolved since 1927, will

serve with appropriate extensions
for the next twenty years. All the
275-kv. components are fully de-
veloped, at least to the tested pro-
totype stage. We can look forward
hopefully and confidently to pro-
viding the cheap and abundant
supplies of power and energy re-

quired for our national well-
being. ^y
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of high-calibre original technical papers. Interest in such papers
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No. 1—Flow in Conduits and Canals:—French and Wood.
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No. 2—A Revised Manning Flow Formula:—Blench. A dis-

cussion of the various hydraulic flow formulae in use
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of the University of Alberta, concludes that the Man-

ning formula, with modifications, is the best now

available. Price $1.00

No. 3—Air Entrainment by Water in Steep Open Chan-

nels:—Priest. A theoretical solution of a problem of

interest to hydraulic engineers. Price $1.00

No. 4—Graphical Solution of Partial Differential Equations

with Engineering Applications:—Wood. Solution by

simple, almost automatic, methods, of equations arising

from the study of water hammer phenomena, impact,

and other common engineering problems. This paper

will be of particular value to hydraulic engineers and

structural and machine designers. Price $3.00

No. 5—Economy in Rigid Frames:—Monti. Charts and dia-

grams to facilitate rapid preliminary design of the

common types of rigid frames, eliminating the cut-and-
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could be attempted. This paper belongs in the library
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N.B.—Remittance with order please, payable at par in
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Am Sanitation
by

E. A. Allcut, M.E.I.G.
Professor, and Head of the Department of Mechanical Engineering.

University of Toronto, Toronto, Ont.

A paper presented before the 65th Annual General and Professional Meeting of The Engineering Institute of Canada,

at Montreal, May 1951.

Dirt is usually defined as "matter
in the wrong place" and, if this mat-
ter is obnoxious or dangerous, its

removal is called "sanitation". It

follows, therefore, that the problem
of air sanitation is that of preventing

the accumulation in the atmosphere
of quantities of "dirt" sufficient to

cause a nuisance, or to be detrimen-

tal to health, property or vegetation.

In other situations, sanitation is

taken as a matter of course. Yet its

importance in air is frequently over-

looked, in spite of the fact that the

weight of air consumed per person is

from 5 to 7 times the weight of food

and drink consumed. A man can live

for days without food or water but,

if deprived of air, his life is to be

reckoned in minutes.

The pollutants which are dis-

charged into the air respect neither

municipal nor provincial boundaries.

This was exemplified in September
1950, when smoke from forest fires

in Alberta darkened the skies of

Ontario, and was still quite dense

when it reached the Atlantic sea-

board. It is important that the na-

ture and effects of the various pollu-

tants be appreciated by a sufficiently

broad and influential section of the

population, so that preventive ac-

tion may be taken in good time. Re-
cently, a new hazard has been added
to those with which we have had
experience. This is the possible acci-

dental escape of radioactive matter
into the air, or its deliberate addi-

tion by hostile agents. This possi-

bility may demand the use of new
techniques in detecting and avoid-

ing such pollutions.

The presence in the air of smoke
and other industrial products has

frequently been considered as an

outward and visible sign of indus-

trial activity and civic prosperity;

on the other hand, its consequences,

human, material and financial are

so widely recognized that concerted
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attempts have been made for cen-

turies, on both municipal and na-

tional^levels, to abolish these nui-

sances. Nevertheless, it must be
realized that total abolition is im-
practicable and that, in establishing

limits of pollution, the possible must
be distinguished from the ideal. The
authorities responsible must never
forget that our civilization depends
for its very existence on industrial

The nature and prevalence of various

loriiis of atmospheric pollution are exam-

ined and their effects on health, vegetation,

combustion efficiency, etc., are discussed.

The methods of measurement employed,

the limits of pollution allowable in various

situations, the various factors affecting

distribution and the available means of

reducing pollution are then considered.

Means of control now employed are des-

cribed and some suggestions are made to

the end that the problem may be attacked

more effectively.

activity. The determination of per-

missible limits, therefore, is an im-
portant factor in the effective con-

trol of atmospheric pollution.

The Prevalence oF Atmospheric

Pollution

The most obvious, though not

necessarily the most dangerous form
of pollution is that resulting from
combustion. As this matter was con-

sidered by the author in detail in

1947,® the evidence given at that

time will not be repeated here. A
complete bibliography on the sub-

ject, covering the years 1661 to

1949, and listing some 240 papers on
atmospheric pollution, was pub-
lished in 1950@. To this, readers in-

terested in further detail are re-

ferred. Probably the most system-

atic series of observations was re-

ported by the Atmospheric Pollu-

tion Research Committee of the De-
partment of Scientific and Industrial

Research (England) in 1949(D. This

compilation followed the publicar

tion of a report on "Atmospheric
Pollution in Leicester" (1945) which
described exhaustively an investiga-

tion of over three years' duration,

made in that citJ^

The length of time required to

make such a survey indicates the

difficulties of ascertaining the per-

tinent facts. Yet, without this in-

formation the problem cannot be

attacked scientificalh' or success-

fully. The more comprehensive re-

port referred to above,d) covers the

whole of the industrial area of Great

Britain and (for certain areas) deal?

with the thirty year period from

1914 to 1944. This period includes

two world wars and the figures ob-

tained may be governed to some
extent by that circumstance. The
annual, weekly and daily cycles are

considered m that report and char-

acteristic values of the mean (arith-

metic) rates of solid deposit are

given in Table 1.

Section (A) represents areas c
heavy pollution, in which some re-

duction occurred in 1939-44 as com-

pared with 1934-9. In the areas listed

in Section (B), which also relates to

dirty cities, the amount of pollution

increased. In Section (C). there is

shown, by way of contrast, the

weights of deposits in relativeh

clean places. Observations were

made in 85 areas and increa^^e* o:

pollution occurred in 27 instances

Some of these variations were caused

by changes in the degree of indus

trialization. or in the kinds of fuel

burnei. The comment is made that

a high proportion of the insoluble

matter is deposited near the source

while much of the soluble matter :-

deposited a long way from the
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source. Consequently, the latter

tends to become more widely disse-

minated, and is spread more evenly

than the former.

It is also noted that slight changes
in the location or in the method of

using a deposit gauge may cause

significant differences in the read-

ings obtained. After allowing for

other variables, such as the effect of

rainfall, air raids and other factors,

it would appear that, in Great
Britain, there has been an appre-

ciable increase in the degree of

pollution since the 1920's but that

the amount of soluble matter pre-

sent in the deposits has decreased

and the amount of insoluble matter
has increased.

In 1935, a Royal Commission on
the Coal Industry in Great Britain

estimated that three million (long)

tons of soot were discharged into the

air every year — a quantity equi-

valent to three days' coal output
for the entire country. Also, in 1936
Dr. J. S. Owens showed that, in

clear winter weather, the air of

London contained about 65,000 to

82,000 particles of soot per cubic

inch, the concentration increasing

to between 1.3 and 1.6 milhons in

fogg}'' weather.

A similar survey of conditions in

the city of Toronto was started in

1951. The preliminary indications

are that the situation there has not
changed markedly since 1933,® but
more extended studies may modify
that conclusion.

Consequences of Pollution

The influence of sulphur dioxide

on the corrosion of metals, fabrics

and building materials, of soot on
cleaning and other costs, and of

their combined influences on vege-
tation and health are well known.
Indeed, thej^ were considered in an
early Canadian report issued by the
Commission of Conservation some
38 years ago,® so that the detailed

evidence will not be repeated here.

Indeed, the indirect costs are diffi-

cult to assess, though they are
known to be heavy.
The effect of smoke on health has

been a matter of controversy for

many years, but most medical men
appear to hold the view that the
tolerance of the human body en-
ables it to become accustomed to
low levels of pollution in most in-

stances.® Nevertheless, there is

some evidence to indicate that the
incidence of respiratory diseases is

related, at least partially, to the pre-
valence of fogs which are frequently
produced by the presence of smoke
in the atmosphere. When a concen-
tration of toxic agents occurs, how-
ever, a more serious condition may

TABLE I

Mean Rate of Solid Deposits in Tons per Square Mile per Annum
Great Britain 1934-39 1939-44

(A) Birmingham (Gt. Charles St.) 476 331
Glasgow (Central) 369 353
Kingston upon Hull 372 330
London (Archbishop's Park) 372 273
St. Helen's (Claughton St.) 441 364
Stoke on Trent (Longton) 333 31

1

(B) Halifax (Wade Street) 320 364
Leeds (Park Square) 411 430
Liverpool (Cambridge St.) 334 398
London (Westminster) 320 346
Sheffield (Attercliffe) 402 500
Southampton (Andrews Park) 207 428

(C) Edinburgh (Glencorse) 100 93
Godalming (King Geo. V. San.) 92 75
Loggerheads (Cheshire Joint San.) 63 68
Sheffield (Dore) • 121 120
Southport (Hesketh Park) 118 103

(D) Other comparative figures (from Katz "Modern Sanitation" June, 1950)
Chicago (1947) 734 tons/sq. mile/annum
Detroit (1945) 680 tons/sq. mile/annum
Cincinnati (1946) 408 tons/sq. mile/annum
Los Angeles (1948) 400 tons/sq. mile/annum

arise. Such a situation is usually

created by a "temperature inver-

sion" which inhibits the vertical air

currents (turbulence) that are the

principal agents in the removal of

fine dust and gases from the atmo-
sphere, and the means of dispersing

them in diluted form over a wide
area.

An instance of this kind occurred

in the town of Donora, Pennsyl-

vania, in October 1948, when there

was very little air movement and
the "smog" consequently accumu-
lated in the river valley. Over 40
per cent of the population, or 5,910

persons were affected (1,440 of them
severely) and 18 died. The incidence

of "smog affection" was influenced

relatively little by sex, race or occu-

pational status, but both incidence

and severity were greatest in the

age category of 65 and over, of

whom 60 per cent were affected.®

A test made afterward by Govern-
ment scientists revealed the extent

of atmospheric pollution produced
during periods of normal industrial

activity in this comparatively small

community (Table 2). Subsequent-
ly, a total of 131 lawsuits were filed

against the American Steel and Wire
Company, and damages were paid
amounting to $219,942 (April 1951).

Similar conditions, prevailing

along the Meuse Valley (Belgium)
in December 1930 caused 30 deaths;
and recently the New York Times
reported a poisonous smog on No-
vember 24, 1950, over a suburb of

Poza Rica, an Eastern Mexican oil

town, resulting in the deaths of fif-

teen persons and the illnesses of

others. These are extreme cases of

poisonous concentration. But un-
desirable conditions, which prob-
ably result in widespread damage to

health, doubtless occur periodically

TABLE II

Air Pollution in Donora, Pa .(5)

Constituent

Total particulate mattei'

.

Zinc
Lead
Cadmium
Sulphur
Chloride
Fluoride
Arsenic

Sulphur dioxide

Carbon monoxide
Carbon dioxide

Total pollutants emitted
Pounds per Day

Test Period
Curtailed
Production

42,500 20,800
24,400

100
12,200

100
220 100

2,300
5,000
trace

900
1,850

4 4
560 560

54,400
600,000

54,400
*600,000

*Estimated from the results of three gas analyses, which average 0.13 per cent by
volume.
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Fig. 1. Influence of smoke density on heat balance
of boiler.
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Fig. 2. Schematic sectional view of the Aerosol Indicator.
(Engineers Digest).

in many other localities. The smog
condition in Los Angeles, for ex-

ample, is too well known to require

further comment. This has been
sho\vn to be due to weather condi-

tions, and its incidence can be pre-

dicted to some extent.®
Damage to vegetation along the

Columbia River Valley, caused by
sulphur dioxide emitted by the

smelters in Trail, B.C., resulted in

international legal action and the

award of damages amounting to

$78,000. About $13,000,000 was
finally invested by the company
concerned, to recover waste ma-
terial and convert it into market-
able by-products. A new operating

schedule was also set up, involving

the use of a "Thomas" continuous

sulphur dioxide recorder, which in-

dicates the times when excessive

concentrations occur and the num-
ber of roasting furnaces in operation

is then modified accordingly.®
The effect of smoke and soot on

the efficiency both of combustion
in, and heat transmission from fur-

naces is well known and its influence

on the losses in a boiler is illustrated

by Fig. 2. This analysis indicates

the small proportion of the loss that

is due to solid carbon, even in the

densest smoke, but it shows that

the unused heat in combustible

gases increases rapidly with the

smoke density.

The question of odours has also

received a good deal of attention,

as there is a widespread belief that

offensive odours cause disease. This

is not generally true, save in the

case of some noxious gases. But
odours may, and do, cause loss of
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sleep and appetite, and in that

event they constitute a nuisance
from which relief may be sought.

The difficulty in such instances is

to determine the limiting intensity

beyond which the odour may be
termed "offensive". This question

was considered at length by the

Committee on Atmospheric Pollu-

tion in Canada (1951) and the defi-

nition adopted was:

—

" 'Unpleasant odour' means any
annoying, objectionable or un-

desirable stimulation of the sense

of smell in a reasonable person

with normal olfactory responses,

when exposed to one or more
atmospheric pollutants."®

This definition admittedly, depends
on opinion rather than measure-
ment, but no satisfactory standard
is available for measuring odours
and, therefore, its effectiveness must
await the test of the law courts.

This, however, is the fate of most
laws!

Allowable Limits o\ Pollution

It has already been pointed out

that the extent of the possible dan-

ger to health depends on a combina-
tion of the degree of concentration

and the duration of exposure for the

person concerned. For instance,

people may be exposed to the action

of fumes, gases or dusts inside a

manufacturing or chemical plant for

a total period of eight hours a day,

whereas they are exposed to general

pollution at all times. Also, plant

employees are usually sound and
healthy people between the ages of

18 and 65. The general community,

however, consists in part of old and
sickly people and young children,

who are most susceptible to illness

from this cause (as was demon-
strated at Donora).

Also, in an industrial plant, the

nature of the pollutant is generally

known but, in a municipahty, there

may possibly occur combinations of

pollutants that are more dangerous

than individual substances. More-
over, some materials (e.g. fluorine)

are stored and concentrated by

grasses and leaves, causing diseases

in the cattle that feed on them.®
"Modern Industry" (Sept. 1949)

reported that two companies on the

West Coast of the U.S.A. were being

sued at that time for $2,500,000 for

losses caused by "fluorosis".

It is not easy, therefore, to decide

what hmits should be imposed on

the emission of solids, liquids and

gases from stacks and vents. The

difficulty is still greater in the case

of open piles of materials, where no

method of measurement is available.

In instances such as these, the only

feasible remedy is to fall back on a

general nuisance clause, somewhat

as follows:

—

" 'Nuisance' means a condition

deemed to interfere with com-

mon rights, or to be materially

disadvantageous, or to cause

physical or mental damage in the

opinion of a reasonable person of

good will, supported by felloe

citizens of like mind."®

Or, more simply, a thing is a nui-

sance when j^ou and the neighbours

agree that it is!

WTien fixing the limits for the
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emission of solids from the chimneys

of boiler plants, the Canadian Com-
mittee decided to adopt the standard

schedule proposed by the Sub-Com-
mittee of the Smoke Prevention

Association of America.® In this

schedule the maximum dust output

per hour is expressed in terms of the

weight of steam generated. The
limiting unit employed varies for

plants of different sizes, as the report

states that "it did not seem proper

to us that the plant with one large

size(d) boiler on a stack should be

required to conform to more rigid

dust limits than a plant generating

tha same amount of steam in several

smaller boilers connected to a single

stack". Apart from this requirement,

the limiting smoke density is indi-

cated by the Ringelmann Chart in

the usual way. The objections to the

use of this chart are recognized,®

but no other satisfactory method is

presently available by which an in-

spector, located outside a plant, can

keep a continuous check on smoke
density.® Even this method is not

available at night, when much soot

blowing is done.

For sulphur dioxide, the limit is

set by the Canadian Committee at

0.20 per cent by volume of the gases

present, calculated to 68 deg. F. and
30 inches of mercury and with a

CO2 content of 12 per cent. The
maximum concentration of sulphur

dioxide at ground level for a period

of one hour is not to exceed 0.5 parts

per million. Maximum stack con-

centrations for other gases, fumes
and vapours are given whenever the

pertinent information is available.®

This principle is similar to that

adopted by Los Angeles County
which, in 1949, adopted a series of

limitations on the allowable dis-

charge of solids per hour, based on
the weight of material processed.®
The possibility of enforcing these

limits, however, depends on the

availability and acceptance of stand-

ard methods of sampling and meas-
urement. The solid and liquid part-

icles, of which representative sam-
ples have to be taken, are of many
sizes, ranging roughly from 0.01 to

50 microns or more in diameter or

^'"""2;50»^"'^'°^''''55()^^^^-

Particles over 10 microns in dia-

meter tend to settle to the ground
and those smaller than 1 micron
remain suspended indefinitely, while

gases diffuse in all directions.

Sizes of Particles

The limits of size for smoke,
fumes, dust and fly-ash as defined

by the Canadian Committee are

shown in Table 3, which also con-

TABLE III

Particle Sizes of Pollutants

Committee on Atmospheric Pollution in Canada

Diameter Limits (microns)Pollutant

1,Smoke less than .

Fumes 0.1 - 1.0

Dust more than 1.0.

Fly-ash more than 1.0.

Munger
Carbon black 0.01
Zinc oxide fume 0.01
Metallurgical fumes 0.01
Sulphur trioxide mist 0.5
Oil smoke 0.03
Alkali fumes 0.1
Metallurgical dusts 0.5
Pulverized coal fly-ash 1.0

Foundry dusts 1.0
Cement dust 5.0

Range of

Volume Ratios
(approx.)

1,000

12 1,700

3 27,000
8,000,000

200
37,000
125,000

100 8,000,000

15.0 3,400

1000 1,000,000,000

200 64,000

Separators (Munger) Effective ranges

Settling chambers 80
Gas washers 2.0-

Centrifugal separators 8.0
Special gas washers 0.1

Bag house filters 0.1

Sonic agglomerators . 05
Electrostatic precipitators. ... 0.01

1000 2,000

1000 125,000,000

1000 possibly down to . 5 . . 1,960,000

100 possibly down to 0.01

.

1,000,000,000

50 possibly down to 0.06. 125,000,000

50 (range doubtful) 1,000,000,000

10 possibly down to 0.006 1,000,000,000

tains the range of sizes given by
Munger @ as characteristic of

various kinds of pollutant.

The approximate ranges of particle

size that may be handled satisfac-

torily by different kinds of sepa-

rator are also given. What is prob-

ably a better way of indicating

these ranges of size is the list of

volume ratios in the third column
of Table 3. These illustrate the un-

desirability of expressing the effi-

ciency of cleaning devices by means
of weight percentages.

A cyclone, for example, may have
an "efficiency" of 90 per cent when
expressed in terms of total weight

of solids removed from the gas but,

if many large particles are present,

it may still be ineffective as a clean-

ing device, because most of the small

particles of dust may not be re-

moved. It is necessary, therefore, to

know, not only what weight of pol-

lutant is present, but also its size

distribution. These variations of

particle size illustrate the difficulty

of getting representative samples.

Table 4 indicates the variations of

size distribution in different samples

of fly-ash leaving boiler furnaces, as

reported by Mr. J. T. Doyle of the

Thermix Corporation.®
Much work has been done and

many papers have been read on
instrumentation and measurement.

®@ So far, however, no standard

methods or instruments have been
generally agreed upon and, until

this has been done it will be difficult
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Fig. 3. Efficiencies of mechanical precipitators at various particle sizes.
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to compare results obtained by
ditTerent means in different areas.

Probabl}' more experience in this

regard has been gained in Eng-
land than elsewhere. Therefore,
wherever possible, the tendency is

to adopt the methods used by the
Fuel Research Station at Greenwich
and described bj- Dr. A. Parker @
and others.© They are, respectively,

(1) the standard deposit gauge,
which measures the total monthly
deposit, (2) the lead peroxide instru-

ment for monthly determination of

sulphur dioxide, (3) the volumetric
smoke apparatus, (4) the volumetric
sulphur dioxide apparatus (both of

these for daily average concentra-
tions), (5) the automatic recording
air filter, (6) the jet dust counter
and (7) the thermal precipitator.©

mter

'',^ Suppressor
Unit

Fig. 4. Grit washer on foundry cupola.

It was reported in "Smokeless
Air" (Winter, 1949) that there were
70 authorities co-operating with the
Fuel Research Station in making
daily and monthly observations.

More than 500 instruments were in

use for measuring the different vari-

ables. All of the above, again, indi-

cate the need for co-ordinating such
work on a national or international

•^
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Cost of grit washers for foundry cupolas.

scale. At the United States Tech-
nical Conference in Air Pollution

(1950)@ there were discussed 96
papers in 13 different categories.

Detection of Source

The distribution of pollution is

affected by a number of factors,

notably local topography, the ex-

tent of industrial activity and the
direction and velocity of prevailing

winds. Coarse particles tend to

settle near to the point of emission©
but the use of high chimneys causes
gases and fine dust to be carried

away from the point of emission and
to be distributed more evenly over
the countryside in an attenuated
form.®© Bosanquet(i5) has recently

investigated the spreading of gaseous
or smoke plumes from chimneys.
His conclusions throw considerable

light on the distribution of pollu-

tants derived from industrial pro-

cesses. However, it must be re-

marked that the height of the chim-
ney cannot be increased in pro-

portion to the generating capacitj^

of the plant,® both for economic

reasons and on account of increasing
aircraft hazards.* Also, irregularity

of terrain and heights of nearby
buildings may make it difficult to

determine what figure to use for the
effective chimney height.

A detailed study, such as that

described above, usually indicates

the chief offenders, but the proce-

dure invoh-ed is length}- and ex-

pensive. Spot checks, combined ^\-ith

analyses of the deposits, or of sam-
ples of the gases in various localities

maj' pro^^de pertinent information.

Munger @ mentions a directional

dirt fall collector which is expected
to give some indication of the

sources of pollution. This de\-ice has

not yet reached the stage of com-
mercial development. Sticky pape:

and aluminum foil coated with vase-

line maj' be used in the field U
collect samples of dust, but these

can onlj' be used in drj- weather.

*A chimney 611 feet high has recenth
been erected at El Paso to reduce atmc-
spheric pollution at ground level. (A.S

T.M. Bulletin Mav 1951).

TABLE IV

Size .4nalvses of Flv-Ash

Size Distribution — Percentage bi • Weight
Size Range Average Particle

Microns Size (Microns) Pulverized Fuel Stoker Fly-Ash Stoker Flv-Ash
Fly-Ash A B

+60 60 1.0 78.0 41
+40 - 60 50 5.0 2.0 11.0
+30 - 40 35 7.0 2.0 SO
+20 - 30 25 10.0 3.0 10.0
+ 15 - 20 17.5 10.0 3.0 7

+ 10 - 15 12.5 21 3.0 6.0
+ 7.5- 10 8.75 15.0 2.5 5

les.s than 7.5 3.75

Total

31.0 6.5 12.0

100.0% 100 0% lOO.Of-c
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Ljunggren and Wilmer @ de-

icribe a portable instrument through
vhich the air is drawn by an electric

an (battery driven). In it the solid

)r liquid particles are illuminated

rem the side by very intense light

igainst a dark background. The
low of gas can be stopped at will

md the number of particles are then

jounted or estimated (Fig. 2). It is

claimed this instrument makes it

possible to observe particles down
0.5 microns, suspended in the air.

3ther techniques such as filtering,®

;olour photometry,® electrostatic

precipitators,® Venturi scrubbers,

n) and sonic determinations @) have
jeen employed and the mere enu-
neration of them serves to illustrate

he importance and difficulty of the

general problem.

Hunger @ lists eighteen subjects

ipon which research is now proceed-
ng, and eleven more in which in-

estigation is necessary. A summary
)f the standard methods used nine

'ears ago was published by the

Jnited States Bureau of Mines in

942(16). In view of the new tech-

liques now available, it is evident
hat some more precise and definite

)rocedures should be devised, so

hat offenders may be detected and
)rought to book in the shortest time
.nd at the least expense.

The Reduction oF Pollution

It is evident that the best way of

educing pollution is not to emit
)ollutants, but this is a counsel of

)erfection when and where indus-
rial processes must be carried on,

)uildings must be heated and me-
hanical transport is necessary. Some
legree of amelioration can be ob-
ained by limiting the volatile con-
ent of fuels used (e.g. in St. Louis).
This procedure is not always possi-

>le and even if it is, the solution is

•nly a partial one. For instance,

'smog" causes considerable trouble
a Los Angeles, though oil fuel is

ised almost exclusively, and most
uels in common use elsewhere pro-
luce appreciable amounts of .sulphur

lioxide. The use of air jets ®@ to
irovide turbulence and secondary
ir in combustion chambers, greater
ttention to the regulation of air

upply, and better design and main-
enaqce of furnaces have resulted

1 some improvement. These changes,
i'hich are not unimportant, must
sually be supplemented by other
reventive devices.

The pollutants to be removed may
e in solid, liquid or gaseous forms,
r in any combination thereof. The
rincipal processes employed may
e classed functionally as mechani-
al, chemical, electrical or sonic.

(1) Mechanical separators depend
on one or more of the following prin-

ciples:

(a) Passing the gases through
small openings, as in filtration.0

Generally, the resistance of the filter

increases with its effectiveness but,

with this proviso, it is claimed that

such filters are effective down to a
particle size of 0.1 micron (Table 3).

(b) The use of a sudden change of

direction, combined with a reduc-
tion of gas velocity and/or the em-
ployment of centrifugal force, as in

a cyclone. The relative efficiencies

obtained on particles of various sizes

in the simple cinder trap and in the
cyclonic types are shown in Fig. 3.

It must be noted that the draft loss

in the latter case is more than
twelve times that in the former.

Within a certain range, reduction
in the diameter of a cyclone gives a
higher degree of efficiency at the
design point and a flatter efficiency

curve and, for this reason, multi-

cyclone elements of 3 to 9 inches

diameter are now frequently used

0@@. The theory of gas flow in

the cyclonic type of dust collector

has been investigated by Prof. Ter
Linden.® He notes the undesirabi-

lity of guaranteeing total efficiency

unless the dust has a constant com-
position, or contains only a few
grains smaller than 10 microns.

(c) Washing or scrubbing with a
liquid. This may take place in

towers, cyclones or venturi scrub-

bers.®® The last named is claimed
to have high collection efficiencies

down to a diameter of 0.2 micron,
and good absorption of some acid

gases and odours. One of the most
difficult problems in practice is that

of preventing the escape of large

quantities of grit from foundry cu-

polas.® Probably the most effective

way of improving this situation is

by using a wet scrubber, as shown in

Fig. 4. The approximate cost of this

equipment (without erection) per
ton of iron melted per hour is shown
in Fig. 5 (Toronto, 1950).

(2) Chemical separators are used
mostly to remove gases or vapours,
though in some instances certain

solids may be absorbed by wash-
ing.® Another principle employed
is that of adsorption, in which the

pollutant is attracted to the surface

of the adsorbing substance but does
not penetrate it. In the former, a
large area of contact is required, and
therefore the absorbing fluid is

either sprayed into the gas or is dis-

tributed over a large wetted sur-

face. Adsorption is both rapid and
complete, usually the material may
be re-activated and the process may
be made automatic at a reasonable

cost. Some substances used in this

way are activated carbon, silica gel,

activated alumina and activated

bauxite.

Both processes must be operated
at comparatively low temperatures,

preferably below 100 deg. F. These
appliances are useful, moreover, in

the suppression of odours @ which
may, alternatively, be removed by
heat, incineration or filtration.®

Transformation of pollutants into

non-objectionable substances ® or

into marketable by-products is also

possible by these means.

In spite of the fact that there is a
shortage of sulphur* and lead, huge
quantities of these useful materials

are thrown away every day. It is

estimated that 822 tons of sulphur
dioxide are wasted daily in Los
Angeles alone. At Trail, B.C., ex-

tensive remedial measures were un-
dertaken, resulting in the production
of sulphuric acid, ammonia, phos-
phoric acid and fertilizers.® In
1940, the daily recovery at this plant

was 600 tons of sulphuric acid and
140 tons of sulphur. Elsewhere, it

has been shown that fly-ash has pe-

culiar advantages when used as an
ingredient of concrete.

(3) Electrical precipitation is pro-
bably the most effective way of re-

moving very small particles of liquid

or solid. It operates by charging the
suspended particles by means of

gaseous ions or electrons, transport-

ing the particles to the collecting

electrode, discharging the particles

and removing the particles from the
collector.®®® The precipitator

may be wet or dry, the surfaces

composed of tubes or plates, and the
flow may be either horizontal or
vertical. (Fig. 9). The effectiveness

of this method depends on the elec-

trical conductivity of the material
to be collected, on the velocity of the
gases and on the cohesiveness of the
particles. Critical velocities vary
from 2 to 20 feet per .second in the
cases of carbon black and liquid

films respectively, so that proper
distribution of the gases is essential.

Its main objections are high initial

cost, heavy weight and high main-
tenance cost to maintain peak effi-

ciencies.® High efficiencies may be
obtained by using in series a multi-
cyclone to take out the coarser part-
icles and an electrostatic precipi-

tator to collect the very fine dust.

The collected material is removed
as a sludge, in the wet type of in-

stallation and by rapping in the
dry type. In the latter case, care
must be taken that the collected

material is not returned to the gas

"Time", April 23, 1951.

HE ENGINEERING JOURNAL July, 1951 669



stream; this may be achieved by the

use of dampers in cases where more
than one unit is employed.

(4) Sonic precipitators. When high

frequency sound waves are passed
through a gas containing suspended
particles, rapid agglomeration of the

particles occurs, due to a combina-
tion of (a) vibration of particles,

(b) hydrodynamic forces, (c) radia-

tion pressure.© These agglomera-
tions of pai'ticles may then be sepa-

rated from the gas by mechanical

means so that a high efficiency is

obtained. The sound may be pro-

duced by electromagnetic vibra-

tions, or by rapid pulsations of com-
pressed air or gas.@ This process is

still more or less in the pilot plant

stage, but enough has been learned

about it to indicate its effectiveness

in removing very small particles.

The best frequency range varies

with the size of particle, ranging

from 1 kilocycle for 10 micron parti-

cles to higher frequencies for parti-

cles as small as 0.01 micron. The
sound intensity required is of the

order of 150 decibels. It is claimed

that this method may be used over

a wide range of temperatures, from
below zero (F) to over 1000 deg. F.,

without impairing its efficiency.®

In this case, as in those previously

described, the efficiency of the dust
separating apparatus is preferably

determined, wherever possible, by
the use of the appropriate Test Code
of the American Society of Mechani-
cal Engineers.@

Limitation and Control of the Degree

of Pollution

It is the right of every citizen to

have the air that he must use come
to him with its quality not unreason-
ably impaired. This right is perpe-

tually being infringed by interested

parties for economic reasons. Volun-
tary action on their part is therefore

not to be expected, nor is it usually

forthcoming. It is true that the

common law may be invoked by in-

dividuals, or groups of individuals,

to abate a nuisance. Relief from this

source however is liable to be uncer-

tain, owing to the difficulty, ahead}'

mentioned, of proving specific dam-
ages from identified sources.®

Local politics also have a bedevil-

ling effect on the situation, as indus-

tries are welcomed in most commu-
nities, owing to their influence on
local revenues. Moreover, those in-

dustries, if attacked, may threaten

to move to other locations, thus

causing trouble in governmental
circles. Most cities and industrial

communities have passed poUution
control ordinances, under one name
or another, which are expected to be
effective and, therefore, .should be
immune, as far as possible, from
political meddling. Yet, in the great

majority of the 46 smoke abatement
ordmances cited b}' the American
Municipal Service n^ the principal

smoke officer is under the control of

the local Health, Property, Building

or City Planning Department, or

some combination
two cases onlj'

thereof. In one
is the pollution

an independent

or

control vested in

body.

A model smoke regulation ordi-

nance has been issued by the Ameri-
can Society of ^Mechanical Engi-

neers (^ , and most of the ordinances
examined conform to this general

pattern. An analj'sis of the 4(j ordi-

nances enacted- by cities in the

U.S.A. ^1) reveals the following

facts:

75 per cent use the Ringelmann
Chart as the standard of meas-

urement,

74 per cent require permits when
new fuel burning equipment is

installed,

39 per cent require fuel burning
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equipment to be inspected an-

nually or quarterly,

35 per cent specify smokeless fuel

control,

48 per cent provide for Appeal

Boards,

26 per cent provide for Advisory

Boards,

39 per cent give authority to issue

rules and regulations regarding

the dimensions and specifica-

tions of fuel burning equip-

ment.®

In most instances, cognizance is

aken of the fact that, when starting

up or cleaning a fire, the emission of

moke cannot be prevented. The
usual allowance for this purpose is

act more than 6 minutes per hour,

Init this figure varies somewhat in

iifferent places. In 76 per cent of the

•ases examined there are some pro-

visions for limiting the emission of

tly-ash. In 59 per cent of them there

ire regulations regarding fumes and
loxious gases.

The penalties for non-compliance

first offence) vary from a nominal

ine to a maximum, in one city, of

§299 or six months in jail. The penal-

ies contained in most of the Cana-
lian by-laws are mild by compari-

son! It is frequently stipulated that,

ifter three or more violations of the

)rdinance in the course of a year,

he offender shall appear to show
•ause why his equipment should not

)e sealed. Fees are usually prescribed

n appropriate cases for permits and
nspections. In some instances the

evenue from these provides a sub-

stantial part of the cost of adminis-

ration, varying from 34 per cent to

122 per cent in individual cases. In

)thpr ordinances the fees are nomi-
lal.

Many ordinances have failed to

56 effective and, where this situation

'xists, the usual reasons are (a) in-

ermittent enthusiasm or public in-

ilifference, (b) inefficiency or wasted
I'ffort. (c) unwillingness to pay the

price, and (d) the desire to see re-

I'Ulrs in an impossibly short time.'g)

Orsanizations (or Pollution Control

It should be recognized that no
aw can be effective if it is not ac-

•eptei as necessary or reasonable by
he public and, therefore, the a Jmin-
stration of such ordinances should
)referably be by education rathei'

han coercion. An extensive educa-
ional campaign, sufficient staff and
luthority and concentration on the
vorst offenders are the primary re-

luisites. Above all, civic and public

nstitutions generally must set the

example of compliance with the

ordinance. (25)

In view of the fact that pollution

crosses municipal boundaries, the

provision for air pollution control

districts by the State of California

(1947) and the subsequent con-

solidation of the 28 or more
municipalities of the Los
Angeles County into such a dis-

trict (26) is an obvious move which
appears to have worked out satis-

factorily in practice. The organiza-

tion and staff employed are shown
in Fig. 6. Similar areas exist in a

few other parts of the United

States.® The Committee on Atmo-
spheric Pollution in Canada, (g) re-

cognizing the diversity of ordi-

nances that exist in various parts of

the Dominion, recommends a similar

type of organization. It should pre-

ferably come under the jurisdiction

of the provincial government con-

cerned, for the better control of pol-

lution generally and for the intro-

duction of some degree of consist-

ency into the control pattern.

If a nation-wide educational pro-

gramme is to be undertaken, a na-

tional organization must be formed,

similar to the Air Pollution and
Smoke Prevention Association of

America or the National Smoke
Abatement Society of Great Britain.

The industrial air pollution prob-

lem could be reduced somewhat by
proper zoning or town planning, and
by the greater use of central heating

or heat pumps. These devices, how-
ever, are outside the scope of this

paper and, indeed, are of sufficient

importance to demand another pa-

per to deal with them adequately.

Thei-e is no royal road to air sani-

tation, and no miracles are to be

expected. The price of cleanliness is

eternal vigilance.
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The Engineer

and His English

An address presented at the Annual

General and Professional Meeting of

The Engineering Institute of Canada,

at Montreal, May, 1951.

by

Arthur L. Phelps
Professor of English,

McGill University, Montreal.

Mr. Chairman, Mayor Houde,
ladies, gentlemen, and guests: I

appreciate the honour of the

opportunity to stand here this

afternoon before such an audience

to talk upon a topic which I think

has a reasonable degree of impor-

tance for the life of our commun-
ity as a whole.

Of course, we all know that any-
thing we say or do today is under

the blackening sky of an impend-
ing human doom. But of that, on

this occasion, nothing further.

We have had a good lunch.

While the digestive juices dissolve

the food gobbets—and I suppose

that is one aspect of internal engi-

neering—let's get on with the busi-

ness in hand.

You, ladies and gentlemen, are

about to appraise a post-luncheon

address and I, Heaven help me,
am about to provide you with that

address. But may I say at once

that I love this occasion; I mean,
apart from the normal speakers'

trepidation, I love this occasion. A
mere professor of English—from
the innocent, innocuous, impracti-

cal, soft department of university

life—to come here and have the

downright, hard - headed, solid,

practical fellows at his disposal

for 18 or 20 minutes. Oh, boy,

what an occasion!

But what am I going to do' with

my occasion? You have heard the

topic — "The Engineer and his

English." (Parenthetically, I hope
what I have to say will have equal

bearing for those of you whose
heritage is in another tongue. My
topic might be "The Engineer and

his French," though the phrasing

would be modified slightly to get

the same flavour.) I wonder how
important such a topic seems to

you? I won't assume I know what
is in your minds, at this moment,
but let me tell you what is in my
mind.

First let me say that I have
always liked to teach English

to science men and engineers,

making that a broad category;

that is, to non-arts men as such;

you know, the outsiders, the tough
babies! Basically the engineers are

poets and, unless we thwart them
or put them off, they come to

literature—particularly great and
enduring prose and poetry—natur-

ally. The engineers—I am talking

about their essence now, their

potential— the engineers are cre-

ators, shapeKS, builders,— makers,
if you like to go back to Aristotle

for a comment on the poet.

Even in the more superficial

aspects of poetry, for instance, the

engineers are often adept, with an
ear for rhythm and a sense of

rhyme. From my Toronto days as

an emaciated arts man, I remem-
ber the power, the magical power,

and the thundering might-— when
it came at me—of "We are, we
are, we are the engineers; we can,

we can, demolish forty beers."

And I remember how my friend

Austin Wright lorded it over me in

those days when we were carrying

candy and other things to the same
houseful of girls, because, after all,

I was only an arts man.

Well, be that as it may, the

engineers, it seems to me, are

naturals for literary study, be-

cause, further, they are not only

instinctively creators, makers,
builders, but they are, as well,

good critics. They have a sense

of order and form and they like

things well designed and clear and
functional. The}' are against blui

and blah.

Further, the engineers, it may
be stated, are potential philos-

ophers. They are always aware o

some of the essentials of scientifi

procedure and they must constant-

ly have the universe under exam
ination through its laws—the law:

of truth in a design, in a function-

ing part of any whole, in th<

integrated tensions of a tota

organism. The scientist and th

engineer operate out on the fron

tiers of the elemental powers
They are always, as it were, catcb.

ing up with the universe in i:

fundamental aspects. See th;.

student at work above his bunse:

burner! It may be only a bit <:

litmus paper turning colour; th

universe is under his hands. Se

that man bending over a draftin

board, getting it right, knowing i

has to be right! See that gi:

working out a formula; or makin
a formula demonstrate itsel;

Boulder Dam. or a jet engine, l

the curve of sound, or that sprir

water under that road allowanci

it is all one. It is the mind an
imagination of man in contac

with his universe. The poet Yeat:

the Irish poet, put the whole thin

down for us:

"For the elemental beings go
About mv table to and fro."
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Yes, I like teaching English to

engineers. I think, Heaven help

me, I can teach Keats's "Ode on

a Grecian Urn" both as art and

:is engineering; I think they are

leally one and the same thing.

What have I been saying? This;

that the creative, critical, imagin-

ative processes are one and in-

divisible. Every good artist is part

engineer; every good engineer is

part artist. Each of them, in his

essence, is a builder and a maker.
()ld Roger Ascham, the man who
wrote a treatise on cock-fighting

and taught Queen Elizabeth

Greek, said: "We must not make
two parts to a man."
Now I think all this has a sharp

and imperative bearing on my
topic "The Engineer and his Eng-
lish."

There exists sometimes the dan-

gerous assumption that English is

not for engineers, at least not

English as literature and art.

English as a tool, as English com-
position, for reports, for memor-
anda, yes, but not English as

literature. The engineer should be

*^aught to spell, to make sentences,

ro speak clearly and adequately,

l)ut he doesn't need all that

folderol about the Elizabethan
lyrists and Shakespeare and Mil-
ton and the romantic and the

modern poets and the great exposi-
iniy prose and novels and dramas
nf yesterday and today. He does
not need that; he can do without
that. So it is sometimes argued.

All this sums itself up to saying
that the engineer is a mechanical
moron; an intellectual and aesthe-
tic nit-wit, neither creative nor
imaginative. I say that the minds
of those who preach that sort of

doctrine show some deficiency, be-
cause, in my book, that is just

unmitigated, absurd nonsense.

When applied in practice, as most
engineering faculties tend to apply
it, it is a disastrous denial of the

engineer's humanity.
I set a paper at Christmas time

for our engineering first year stu-

dents at McGill where, thank God,
the engineers are not as yet isolat-

ed as cultural morons. On the

paper, just for fun, or for a bit

of devilment, I asked the ques-
tion: "What do you consider this

English course should do for you
(a) as an engineer; (b) as a hu-
man being?" Many of the men
said quite seriously and, within
limits, properly, that they thought
the composition part of the course
should help them in their practical

assignments and that the literature

part should educate them by
giving them knowledge of other

minds and times. Within its limits,

that was a proper observation.

But some students did what I

hoped they would do. In more or

less felicitous language they told

me to go to hell for setting such

a question. An engineer and a

human being, they were forthright

to observe, were one and the same
thing. They were right, of course.

I know what I am talking about
when I make this emphasis on the

integrated oneness of literature

and composition, and of man in

all his parts and capacities. I

know the half-bashful hunger in

the attempts of science and engi-

neering students to get out from
under the assumption made con-

cerning them that they are really

only mechanical professionals, f

know their bashful hunger to get

out from under that assumption.

Let me illustrate: In some years

we teach Shakespeare's "Macbeth"
to freshmen. Now the story of

Macbeth is the story of a man
who, to further his ambition for

the crown, murdered his King,

who was his guest. It is the story

of a dirty deed, but it is also the

story of the inside of the man who
did the deed and of his terrible

and magnificent wife who egged

him on. After the deed is done,

Macbeth comes unsteadily from

the death room and looks at his

hands. For Elizabethan English-

men, aware of the tumbling green

sea stretching away to horizons

from all shores of their little

island, Shakespeare put in the

mouth of the murderer who had
thought he could do the deed and

get away with it, a tremendous
metaphor. Macbeth says:

"What hands are here? Ha! they

pluck out mine eyes!

Will all great Neptune's ocean

wash this blood

Clean from my hand? No, this my
hand will rather

The multitudinous seas incarna-

dine.

Making the green one red."

That is literature in action.

There, for any man, Elizabethan

or modern, is the idea of the un-
trammelled consequences of a

dirty deed, built in the mind of

all of us in its terrible, inescapable

essentials. Macbeth at that mom-
ent is Everyman for all of us.

Or take "King Lear." Sometimes
we put "King Lear" into the liter-
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ature course. King Lear's irascible

foolishness has made him the

victim of cruel and calculating

daughters. He is driven into the

storm on a wild night, his old

white head under the pelting of

the pitiless storm. He is purged

of his despotic insolence and
brought level with common hu-
manity. He cries:

"Poor naked wretches, whereso'er

you are

That bide the pelting of this piti-

less storm.

How shall your houseless heads,

and unfed sides,

Your loop'd and window'd ragged-

ness, defend you
From seasons such as these? 0, 1

have ta'en

Too little care of this! Take phy-

sic. Pomp;
Expose thyself to feel what

wretches feel,

That thou mayst shake the super-

flux to them,
And show the heavens more just."

Literature in action, again
There is the drama of the event

in its own time in that. But there is

more. Once again literature does its

creative and imaginative office. It

broadens our minds and extends our

sympathies. It rebukes all com-

placent luxury. In it, in modern
terms, is the whole of the Four

Point Programme and the Col-

ombo Plan. In it is more than

pig wheat out of Canada for men
in India.

Or take something so deftly

built, so sharply turned, so full

again of the truth of human life

as this; out of the early seven-

teenth century, by Sir John Suck-

ling:

"Why so pale and wan, fond

lover?

Prithee, why so pale?

Will, when looking well can't move
her.

Looking ill prevail?

Prithee why so pale?

Why so dull and mute, young sin-

ner?

Prithee why so mute?
Will, when speaking well can't win

her.

Saying nothing do't?

Prithee why so mute?

Quit, quit for shame! this will not

move.
This cannot take her;

If of herself she will not love

Nothing can make her!

The devil take her."
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I say that young men come to

me shyly and hungrily for more
of that because they know it ex-

pands them into being men. Those
who cry "Engineers don't need
literature; only composition for

engineers," are taking away the

engineers' birthright.

Let me now, in conclusion, be
concrete and try to show you just

where I have been going. I want
to offer three propositions with a

brief comment on each.

(1) English for the engineers

should be what it should be for

all freshmen, an exposure through
literature to the life of the imagin-

ation.

On that point, this:

It is true, I think, that in an
English-speaking university (and
the case would be parallel in a

French-speaking university) , ac-

quaintance with great literature

in the mother tongue is the stu-

dent's nearest, most available, most
direct approach to the world of

art. Take from the student the

opportunity for that acquaintance-

ship and you deprive him of con-

tact with what should be to him
an enduring heritage.

(2) English should be taught as

a skill and a tool for engineers, as

for all students.

In all I have said I have not

been discounting what is called

English composition, as such. Even
though I believe that literature

can, as T. S. Eliot says, communi-
cate when it is not understood; at

some point, for practical purposes,

there must be understanding. An
awareness of the niceties and
exactitudes of grammar, spelling,

punctuation, sentence structure,

(there's an engineering word!) is

not only of practical service; ulti-

mately it is necessary for full

literary appreciation. For some
students there must be for a

period, almost blind drill; for all,

analytical knowledge of the means
and processes of verbal communi-
cation. Think, for instance, how
important the innocent, often un-
observed little comma can be.

Suppose I give you the sentence:

"Dr. Austin Wright says the

speaker is a fine figure of a man."
I am modest and I demur at once.

I say put in two commas, one

after "Wright" and the other after

"speaker." The sentence then
reads: "Dr. Austin Wright, says

the speaker, is a fine figure of a

man." You see? We must go in

for commas and the whole box of

tricks of what we call in our jar-

gon "the mechanics of writing."

All that box of tricks and all

those mechanics are, after all, only

a system of symbols which clarify

and elucidate the inner thinking,

the process and movement of

thought and feeling. The thought
and feeling is the primary thing.

I think the greatest aid in clear-

ing up a freshman's composition

is to get him thinking clearly on

his own about his material. That
is why, I think, if I had to choose,

instead of a course in composition

as such, I would try to teach

"Hamlet" as literature, feeling

that students would, in the main,

pick up the fundamentals as they

went along. I think the "Hamlet"
people would win out every time,

even in terms of composition, and
5^ou would never hear them use a

double negative!

Let me be emphatic. Composi-
tion as such, the mere drill in

mechanics, is never, alone, enough.
Isolated, it can mean a kind of

mental dearth. Actually, ultimate-

ly, you cannot isolate either com-
position or literature. They are

mutually inclusive, in my opinion.

To look at the matter from two
sides; only undiscerning minds
think that literature is unneces-
sary. Only undiscerning minds
think that composition as such is

sufficient.

(3) Literature, or cognate sub-

jects such as philosophy or his-

tory, should be made accessible to

engineering students at all grade

and year levels.

I know I run up against vested

interests here. You graduates of

engineering schools, or those of

you who may have to do with

engineering curricula, say, "But
there is no time for anything o\iU

side of our specialization. Our
students are too pressed as it is."

In the light of what I have said,

I plead with you to reconsider

that view on behalf of the best

interests of your ultimate profes-

sional standing, that body corpor-

ate of yours that is of such tre-

mendous importance in the local

community and in the country as

a whole. I could covet for our

Canadian Schools of Engineering

a reputation for retaining for their

graduates throughout their stren-

uous studies, closer rather than

more and more tenuous contacts

with man's world of the creative

imagination.

Creative and imaginative man,
man the builder and maker, is :

ways conscious of a responsibility

toward this complicated, exquisite,

magnificent piece of engineering

we call INIan himself, and his uni-

verse. Whitman said:

"And the narrowest hinge of my
hand puts to scorn all machin-
ery,

And a mouse is miracle enough to

stagger sextillions of infidels."

That, to me. is both art and

engineering.

Brakes for Turbo-Propellers

Deck - landing experience with

naval aircraft powered by pro-

peller gas turbines has revealed a

rather unusual difficulty— the en-

gines run too smoothly.

When units of carrier-borne air-

craft return from operations, each

aircraft must be cleared from the

flight deck immediately after

landing to make room for the

following machines. As soon as a

piston-engined aircraft lands, the

engine can be switched off and
the propeller stops in a few revo-

lutions. It has been found, how-
ever, that the gas-turbine-driven

propeller will windmill for nearly

a minute after the engine is shut

down— in fact, if the carrier is

headed into a strong wind, the

propeller will continue to spin in-

definiteh". This presents a con-

siderable hazard to the deck crews

who must stow the aircraft imme-
diately after its landing.

It seems it will be necessary to

correct this trouble by fitting a

brake to the propeller shaft simi-

lar to the conventional aircraft or

automobile wheel brake. The de-

velopment of such a brake wi"

present no serious problem to ae:

engineers, but its additional weight

and mechanical complexity will

be accepted reluctantly in aircraft

where every additional pound of

weight and item requiring main-

tenance must be subject to the

closest scrutinv.
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Instrumentation
of a

Typical Chemical Process

by

G. A. Rice

Fischer & Porter (Canada) Ltd.,

and

J. V. Quinn
Canadian Industries Ltd.

A paper presented at the 65th Annual General and Professional Meeting of The Engineering Institute of Canada,

at Montreal, May 11, 1951.

The greatest benefit derived by
employing an instrument engineer

in a company is the advantage of

having an instrument specialist in

intimate contact with new chemi-

cal processes. He is involved in

the development of a process from
the time it emerges from the

laboratory until the equipment is

installed and operating satisfactor-

ily. In companies having sufficient

volume of work to justify an in-

strument engineer, the chemical
process is almost completely in-

strumented before the instrument
suppliers are contacted. This paper
outlines briefly the steps taken in

providing instrumentation in a

chemical process.

The application of a control in-

strument to a process must bo
justified by one or more of the fol-

lowing considerations

:

(i) Reduction in operating
hazards.

- (ii) Operation of a process ex-

Itremely
difficult to operate

manually,
iii) Improvement, in the quality

of the product,

iv) Reduction in capital or

operating costs.

lUtomatic control technology
has reached the point where, as a

general rule, any operation that
can be carried out manually can
be made to operate automatically.
However, an uneconomical tend-
ency to eliminate all manual oper-

ations must be repressed. For
safety reasons, it is generally un-

wise to attempt to reduce the num-
ber of operators in a plant to less

This paper outlines the appHcation and

design of instruments for control of a

chemical process. Starting with a "flow

she^t", the authors show how process and

instrumentation engineers co-operate to

this end. The successive steps necessary

in the analysis of the process are described.

A few of the common problems en-

countered by processors are posed by one

of the authors, representing the owner-

processor, while their possible solutions

are given in the form of replies by the

co-author, representing the instrument

supplier.

than two. There is nevertheless a

strong tendency to limit the num-
ber of operators to this minimum
of two.

The selection of instruments for

a proposed chemical process is

most effectively carried out as a

unified effort of the process and
instrument engineers. As a rule, an
initial conference on the general

scope of the work is held as early

as possible in the development of

the process. The instrument engi-

neer thus has an opportunity to

become familiar with the basic

process involved. As soon as a

flowsheet has been prepared, the

instrument and process engineers

make a preliminary study together

to determine the type of installa-

tion which seems feasible and
justifiable. This paper will con-

sider a chemical flow diagram and
discuss it as would be done in the

selection of the basic instrumen-
tation.

Part of a process for the manu-
facture of liquid sulphur dioxide

has been selected as a typical flow-

sheet for this demonstration (Fig.

1). This process has been chosen
because it requires the installation

of most common instruments, as

well as some of the more unusual
ones. The process as it will be

outlined and instrumented, was
evaluated some time ago with a

view to replacing sulphur for sul-

phite pulp manufacture. The cur-

rent shortage of sulphur has creat-

ed more interest in the large scale

use of liquid sulphur dioxide.

C-I-L is now engaged in the de-

tailed design of such a plant, and
construction is to commence this

year. For the purpose of this de-

monstration, the process has been
-iraplified to some extent.

There is at Copper Cliff, a plant

manufacturing sulphuric acid from
waste smelter gases containing

2-10% sulphur dioxide. A new
.smelting process being installed

by the present gas supplier will

result in a by-product gas con-

taining 70-90% sulphur dioxide.

While additional quantities of
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acid could be made from this gas,

the high SO., content renders it

relatively easy to liquefy.

A plant is to be designed, there-

fore, to produce liquid sulphur

dioxide. The off-gas from this

plant will contain about 50% sul-

phur dioxide and will be sent to

the acid plant for conversion to

sulphuric acid.

The initial stage of the process

will be the drying of the waste
smelter gas to render it non-
corrosive to steel and to permit
the use of standard steel pipe and
fittings in the remainder of the

new plant. This paper will deal

with the instrumentation for this

drying operation since it involves

all the usual variables.

As far as instrumentation is

concerned, it should be pointed

out that the gas filters and the

drying system are to be located

in a building adjacent to the acid

plant. A considerable sum can be

spent on instruments in this part

of the plant if they will eliminate

the necessity for an operator

being in attendance. However, as

this part of the plant is to be

located near the existing acid

plant, the acid plant operator can

be made available for short per-

iods of time. The rest of the plant

will be about 1,000 feet distant

from the drier building.

Analysis for Instrumentation

In the selection of instrumenta-

tion for the process, the procedure

outlined in Fig. 2 will be follow-

ed. A scheme of this type should

be employed in analysing any
process for instrument application

so that no features of the process

operation are left unconsidered.

First: the process is broken
down into unit processes. Second:
each of these is considered individ-

ually with regard to the variables

which affect the operation and
which are possible points of in-

strument application. These vari-

ables may be broken down into

five main classifications: tempera-
ture, pressure, flow, liquid level,

and composition. Third: each

variable of significance to the

process in question is reviewed

individually, and its instrument

requirement classified as:

(1) automatic control
- (2) indicating, recording, o r

totalization

(3) alarm for warning of emer-
gency conditions. Fourth: the var-

ious components of the instrumen-

tation for each variable are chos-
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en. In the case of an automatic
controller the primary measuring
element, a transmission means
from this element to the control

instrument proper, a controller

mechanism, and a control valve

are necessary. Where indicating,

recording, or totalization functions

alone are required, the primary
element and a transmission sys-

tem are selected. Instrument
equipment for alarm purposes re-

quires a primary measuring ele-

ment and an audible or visible

signal.

The liquid sulphur dioxide pro-

cess under question has been di-

vided into the following:

(1) Gas Pumping
(2) Gas Filtration

(3) Gas Drying
(4) Gas Compression

(5) Gas Liquefaction

(6) Acid Plant Supply System
(7) Liquid Storage

Instrumentation for sections 1 to

3 inclusive requires special con-

sideration in this case since the

control room will be remotely

located and a minimum of opera-

tor's time is available for the

operation.

For the second step in the analy-

sis, the 3rd section, the Gas Dry-
ing System, will be studied. Time
will not permit us to instrument

the entire process. The Gas Drying
system has been selected for discus-

sion, since it involves all vari-

ables classified and also most
common types of instruments.

Further, in the drying system, full

advantage must be made of in-

strument equipment available in

order to provide an automatic
system requiring manual opera-

tion for start-up only.

In the drying process, the in-

coming sulphur dioxide gas is dried

by means of strong sulphuric acid.

We have chosen sulphuric acid as

a drying medium, because this

plant will be located at an exist-

ing acid plant. Actually, the acid

plant produces 98 per cent sul-

phuric acid in the absorption

towers, but because of the peculiar

freezing point curve of sulphuric,

almost all our shipments are

made in the form of 93 per

cent acid. Under present conditions

the plant must dilute the product

prior to shipment. If we use the

acid for drying sulphur dioxide

gas, the acid will absorb the mois-

ture in the gas and we will, is

effect, be diluting the acid.

The acid circulating system in-

cludes an acid pump tank, a cir-

culating pump and a cascade-type

cooler to remove the heat of dilu-

tion from the circulating acid.

The strength of the circulating

acid will be 93 per cent, and we
propose to maintain the circulat-

ing acid strength by the addition

of 98 per cent acid received from
the acid plant. A portion of the

circulating acid will be drawn off

from the circulating system as

product acid.

The variables outlined in Figure

2 will now be considered.

Temperature
Problem

(a) Control: There are no gas

temperatures to be controlled in

this portion of the plant. The only

temperature with which we are

concerned is that of the circulat-

ing acid and in this instance, we
only wish to attain the minimum'
temperature consistent with the

cooling water available. No con-

trol is necessary.

(b) Indication and Record: If the

temperature of the acid should

exceed about 150° F., there is

some danger of corrosion in the

steel and cast iron circulating sys-

tem. In addition, the efficiency of

drying would decrease slightly as

the temperature of the circulating

acid increased. Therefore we wish

to measure and record the tem-

perature of the circulating acid

at two points,—as it leaves the

acid pump tank to indicate exces-

sive heating in the drj'ing tower,

and at the exit of the acid cooler

to indicate poor cooling efficiency

We would like to have both these

temperatures recorded in the acid

plant control room about 150 feet

distant.

Suggested Insfrumenfafion

The most suitable primary' ele-

ments for this application would

be thermocouples, or alternatively

resistance type thermometers. The

connections from the point of

measurement to the recorder for

either of these are electrical leads

which are initially inexpensive,

convenient to install, and easy to

repair. A filled thermal system,

on the other hand, requires
armoured capillary tubing to con-

n e c t the temperature - sensitive

bulb to the instrument case and,

where several hundred feet of this

capillary are required, the filled

system becomes initially unecon-

omical in addition to its awk-

ward installation and high main-

tenance cost.

The transmission to the record-

er in the control room is electricaJ.
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A multipoint printing type of in-

strument would be employed to

record both temperatures, a fur-

ther advantage of this type of

temperature measuring equip-
ment. In addition, other plant

temperatures can be grouped con-

\'eniently on this one recorder,

with the consequent economy of

recorders and panel board space.

Problem

(c) Alarm: If the cooling water

Hipply should fail for any reason,

the temperature of the circulating

acid may rise beyond the prescrib-

ed minimum. Since the acid plant

operator will not be able to direct

his attention solely to the gas

drying plant, we would like to

draw his attention to the circulat-

ing acid temperature if it exceed?

150° F.

Suggesfed Insirumenfafion

The primary element and sec-

ondary instrument for tempera-

ture measurement could also be

I

used to actuate the warning light

on high acid temperature. A
switch can be incorporated in the

recorder and actuated by the re-

j

cording mechanism at the high

I

temperature limit.

Pressure

Problem

(a) Control: There are no pres-

sures to be controlled in this por-

tion of the plant.

lb) Indication and Record: Under
this heading, the only pressure

measurement required is the pres-

sure drop in the gas stream
through the tower. Our exper-

ience with this type of tower has
indicated that a certain amount
of sludge and dirt accumulate in

the tower over a period of time,

even if the acid and gas streams
are clean. The most convenient
method of determining the exist-

ence of such conditions in the

tower is the resulting gradual in-

crease in pressure drop. We there-

fore wish to measure and record
the pressure drop in the gas stream
passing through the tower. If con-
venient, this measurement should
be recorded in the acid plant con-
trol room. The maximum pressure
drop will not exceed about 10 or

12 inches of water. •

Suggesfed Insfrumenfafion

A simple mercuryless manometer
element, of all stainless steel,

would be recommended here in

view of the corrosion problem. A
purge should be employed to en-
sure that manometer lines are

kept clear of particles from the

gas stream. Maintaining a con-

tinuous purge would not be critical

with the stainless steel meter ele-

ment.

Pneumatic transmission is em-
ployed as a standard feature of

several mercuryless manometers
manufactured, providing a com-
pact packaged manometer and
transmitter unit. The transmitter

output is at 3 to 15 p.s.i. pressure,

varying linearly with the pressure

differential range of the mano-
meter. The recorder in the con-

trol room is essentially a record-

ing pressure gauge, calibrated from
3 to 15 p.s.i. in terms of pressure

differential, to correspond with the

output of the transmitter.

(c) Alarms: Since the rate of in-

crease in pressure drop is slow, no

alarm would be required.

Flow
Problem

(a) Control: Basically there are

no streams to be controlled in this

portion of the plant, although

subsequent consideration of other

variables will result in the appli-

cation of instruments which actu-

ate flow control valves.

(b) Indication and Record: In this

particular portion of the plant we
are not concerned with the gas flow

rate, but we are interested in the

flow of acid in the circulating sys-

tem. This type of tower has a

"minimum wetting" rate, which by
definition is the minimum rate of

liquid flow which will wet the en-

tire surface of the ring packing. If

the rate of acid flow is less than

the required minimum, "wet" sul-

phur dioxide gas could pass through

the acid free portions of the tower
unchanged. This would result in

"wet" gas entering the subsequent

portions of the plant and causing

serious corrosion.

This particular drying tower

has a minimum wetting rate of 50

GPM, and we wish to measure
the acid circulating rate. This
measurement need not be record-

ed. It should indicate the acid

flow near the valve controlling

the discharge of the pump, so that

an operator can adjust the dis-

charge accordingly. The pipe line

would be about 2 in. size.

Suggesfed Insfrumenfafion

A rotameter is suggested for this

application. The simplicity of the

rotameter over the orifice and
manometer flow meter makes the

former ideally suited for handling

corrosive fluids. The rotameter
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has a lower installed cost than

the differential manometer flow

meter. Further, in pipe line sizes

under 2 in. an individually cali-

brated orifice plate is required to

provide reasonably accurate flow

measurement using a manometer.

In this instance the metering ele-

ment serves as the indicator since

the measurement is required only

at the process location.

Problem

(c) Alarm: Serious corrosion will

result if "wet" sulphur dioxide

reaches the steel piping and equip-

ment following the drying tower.

Our experience has been such that

we are confident of obtaining a

"bone dry" gas if there is strong

acid circulating in the tower.

Therefore, since acid circulation is

so critical, we would like to sound

an alarm if the acid circulation

rate drops to less than 50 GPM.
The acid plant operator could

then take steps to remedy the

situation, or order an immediate

plant shutdown.

Suggested Insfrumenfafion

The measuring element for the

low flow alarm would be the rota-

meter discussed under (b). This

secondary function is incorporat-

ed into "the rotameter by the ad-

dition of a magnetic extension on

the float and housing. This ex-

tension trips a mercoid switch at

any set rate of flow. An over-

extension should be used, since an

undcr-extension would tend to

collect particles carried in the

acid stream. The switch would be

connected electrically to its signal

light on the control room panel

board.

Liquid Level

Problem

(a) Control: The acid pump tank

has sufficient capacity to hold all

the acid in the circulating system.

However, as we are adding 98 per

cent acid to maintain our cir-

culating acid strength at 93 per

cent, we must bleed off a portion

of the circulating acid to main-

tain a certain maximum quantity

of acid in the system. We intend

to accomplish this by transferring

to storage a portion of the dis-

charge from the circulating acid

pump. Essentially, then, we wish

to maintain a constant liquid level

in the acid pump tank.

Suggesfed Insfrumenfafion

The measurement of the acid

level should be made by means of

an open air-bubbler system, or a

diaphragm type element fitted
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near the bottom of the tank and
actuating an air pilot. These are

selected because they require the

simplest components in contact

with the tank contents; in the

first case a length of 1/2 in. pipe,

and in the second a diaphragm of

suitable material, fiange-mounted
to the side of the vessel.

The measuring and controlling

instrument could be mounted con-

veniently at the process, since the

desired level at which the tank is

operated will not require adjust-

ment. A simple pressure gauge,

calibrated in feet and inches of

liquid level, would provide an in-

dication of the actual level in the

control room. If the controller is

to be mounted remotely, the dia-

phragm element, which is inher-

ently a pneumatic transmitter,

should be used to avoid excessive

measuring lag to the control room.
With reasonable tank capacity

and the small process lags,

a proportional controller with
narrow band adjustment would be
adequate for this application. A
Saunders type packless control

valve should be employed, since

it is less susceptible to plugging

and eliminates the difficulties ex-

perienced with packing gland de-

terioration and friction, which is

detrimental to control. A stand-

ard valve with Teflon packing
and valve positioner would be an
alternative.

Problem

(b) Indication and Record: There
are no liquid levels to be meas-
ured or recorded.

fc) Alarms: If the liquid level

controller failed for any reason,

the acid tank would overflow as

further quantities of 98 per cent

acid were added to the system.
How could we design the system
so that the 98 per cent acid pump
would stop if the liquid level in

the tank exceeded a prescribed

minimum? It would be an advan-
tage if the acid plant operator's

attention were drawn to this con-

dition at the same time.

Suggested Insfrumenfation

As an independent element for

alarm purposes, an electrical probe
type of signal device should be
employed. The probe is simple

and only under emergency condi-

tions is it in contact with the acid.

When the acid level reaches its

high limit and contacts the probe,

the alarm circuit is completed and
the panel board signal light is

operated. Through a relay, this

switching action could also shut
down the acid pump.

Problem
Composition

(a) Control: As far as gas com-
position is concerned, we are only
interested in low moisture content
at this point in the process. We
feel this has been adequately
covered in the consideration of

other variables.

Since the circulating acid

strength will be such that it will

be shipped as product without
further strength adjustment, we
wish to maintain the composition

as closely as possible to 93.2 per

cent H,S04. We intend to achieve

this by the controlled addition of

98 per cent acid received from the

acid plant. The quantity of 98
per cent acid required will vary
directly as the quantity of water
removed in the drying tower. The
latter is a function of gas flow

rate and water content. Normally
the flow of 98 per cent acid will

bo 3 GPM, but under certain con-

ditions will be as high as 14 GPM.
Could an instrument be provided
to measure and control an acid

strength of about 93 per cent?

Suggested Instrumentation

A Specific gravity instrument is

required here to provide a measure-
ment of acid concentration. Con-
ductivity measurement is not suit-

able in this case, since the conduc-
tivity curve immediately below 93

per cent H2SO4 is extremely flat.

Measurement of pH is similarly in-

adequate for this application. Spe-

cific gravity is commonly measur-
ed by an air bubbling system and
manometer, or a hydrometer with

electrical transmission. The latter

has the advantages of higher ac-

curacy, sensitivity, and reliability.

Automatic temperature compensa-
tion of the measurement is required

for this application, since tempera-

ture will fluctuate with gas flow

and water content.

The sample should not be taken

from the tank, nor the control

agent added to the tank unless the

vessel is well agitated. The sample
could be drawn from the tower out-

let line and the control agent,

strong acid, added part-way up the

tower, if a packed tower, or to the

outlet line ahead of the sampling
point if a pipe line mixer is in-

stalled. Sampling and acid addition

points that provide the minimum
lag obtainable with adequate mix-

ing, are desired.

The measuring cell would be
located at the process, and the elec-,

trical recorder remotely placed iij

the control room. For close contro

a proportional controller with aut
matic reset and rate action woul
be used. The rate action is mc
effective in counteracting deac
time inherent in the sampling typ

of measuring system. The contr<|

valve, which would be of the pad
less type to handle this corrosi^

material, should be located as clos^
to the point of strong acid addition

as possible.

Problem

(b) Indication and Record: There
are no acid or gas analyses falling

into this classification,

fc) Alarms: As the drjdng tower
system is removed from the acid

plant operator, he may not detect

failure of the 98 per cent pump or

of the 98 per cent acid supply for

some time. Continued dilution of

the circulating acid would result.

The specification of the product
acid would not suffer, since the

liquid level controller would shut

off the product stream, but corro-

sion and poor drying would be

encountered if the dilution process

were carried to an extreme. We
would therefore like to have some
device, such as a signal light, to

indicate low circulating acid

strength.

Suggested Instrumentation

The low acid strength alarm

would be built into the acid speci-

fic gravity recorder. This recordei

is of the automatically balanced

electrical bridge type and the

switch is operated from the balanc-

ing mechanism.

Summing Up

After selection of the instru-

ments for each unit process, the

over-all instrumentation is review-

ed to avoid conflicting controls and

insure smooth operation of the

complete process as a unit. Fron'

this basic process instrument de-

sign, details, sizes, estimates and

complete specifications may be pre-

pared. The process and instrument

engineers originally involved shouln

follow the project through the spe-

cification lay-out and plant start-

up stages.

This procedure for process an-

alysis and instrument selection, a;

outlined in Fig. 2 and illustratec

by this discussion of the liquic

sulphur dioxide plant, is suggestec

as a logical system for determining

optimum process instrument at ion .
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From
Month

To
Month

Notes of the Institute and Other Societies, Comments
and Correspondence, Elections and Transfers

A.S.M.E.-E.I.C. International Council

Back in 1943 the American So-

1 ciety of Mechanical Engineers and
the Engineering Institute of Can-
ada drew up an agreement which
was to put into writing, ideas on

co-operation which had been
talked about for some time. This
ilocument was revised from time
to time in the light of experience

and to take advantage of develop-
ing opportunities, and recently an
entirely new wording of the agree-

ment has been under discussion.

The new draft was presented
lirst at a meeting of the joint

moup held in Montreal during the
t'Durse of the annual meeting of

the Institute. A revised version
w as submitted to a postponed ses-

sion of that meeting which took
place in Toronto during the sum-
mer meeting of the A.S.M.E. on
lune 14th. At that meeting a final

\ trsion was agreed upon. This ver-
sion was approved by the Council
iif the Institute at a regional meet-
ino- held in Toronto on June 16th.

Eventually the agreement will
!>; printed in full in the Journal
Imt is being withheld now until
tlie board of the American Society
III Mechanical Engineers also ap-
proves it. This will be some time
m September.
This agreement is rather a

I'.nique document and indeed is the
record of a unique effort of co-
operation between two engineering
gioups. Its main purposes are to
provide for an exchange of privi-
leges between the members of each
society and also between the stu-
dent members.

It allows the members of one to
attend the meetings of the other
on the same basis as their own

members. Also it permits student

members of one to become junior

members of the other on the same
advantageous basis as is available

to their own student members.
Publications also are available at

special rates both for corporate

members and for students.

The membership of the commit-
tee is made up of four representa-

tives from each organization. The
A.S.M.E. representatives are:

A. G. Christie, Chairman-
Baltimore

A. C. Pasini—Detroit

T. E. Purcell—Pittsburgh
H. G. Thompson—Toronto

and for the Institute:

O. W. Ellis—Toronto
J. G. Hall—Toronto
G. N. Martin—Montreal
W. A. Newman—Montreal.

At the meetings it is customary d

for the president- and other senior

officers of both organizations to sit

in. In this way the activities of the

Council are tied in closely to the

affairs of the societies.

One of the great advantages
which the Institute will receive

from the recent developments of

this policy of co-operation is the

representation which they are to

have on certain technical commit-
tees of the A.S.M.E. It will be a

rare opportunity and privilege to

be associated with them in these

extremely important studies.

The Institute is fortunate m
having such splendid relationships

with all the American engineering

societies but these good relation-

ships are pointed up rather promi-
nently by the conclusion of an
actual written agreement with one
of them. The officers of the Insti-

tute are indeed grateful to the of-

ficers of the American society for

their kindnesses and for their

helpful understanding of the Cana-
dian situation.

The A.S.M.E.-E.I.C. International Council in session during the recent summer
meeting of A.S.M.E. in Toronto. From left to right are: O. W. Ellis, H. G.
Thompson, J. G. Hall; E.I.C. president I. P. Macnab; A. G. Christie; Calvin
Brown and C. E. Davies, president and secretary of A.S.M.E.; R. J. S. Pigott,
president-elect of A.S.M.E.; A. C. Pasini. Standing: Professor S. H.Graf, vice-
president of A.S.M.E.; E.I.C. secretary L. Austin Wright; and Ernest Hartford,
assistant secretary of A.S.M.E.
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Two New Technical Papers

Under the provisions of the In-

stitute's fund for technical pub-

lications, two new papers have

been issued as follow's:

No. 4: Graphical Solution of

Partial Differential Equations,

with Engineering Applications:

by Prof. F. M. Wood, m.e.i.c,

Queen's University. Prof. Wood has

developed a simple, almost auto-

matic method for the solution of

equations relating to water ham-
mer, impact, and other common
engineering problems. No special

knowledge of higher mathematics
is required for the use of the pro-

posed method and it permits
hydraulic, structural, and machine

designers to use accurate methods

of analysis which have hitherto

been avoided because of their

complexity. The price is $3.00.

No. 5: Economy in Rigid
Frames: by T. A. Monti, m.e.i.c,

Montreal district engineer, Cana-
dian Institute of Steel Construc-
tion. This paper proposes a sim-

plified method with charts and
diagrams for the rapid prelimin-

ary design of the common types

of rigid frames. The method elim-

inates the cut-and-try procedures

formerly necessary before final

analysis of such structures. This

paper will be of particular value

to structural engineers. Its price

is $1.00.

Orders for these and other tech-

nical papers (see page 663) should

be addressed to headquarters and
should include a remittance to

cover payable at par in Montreal.

Cover Photo
New Montreal Oil Refinery

An important new feature which

has been rising on the industrial

skyline of Montreal East during

the past two years was oflScially

completed a few weeks ago when,
after appropriate dedication cere-

monies, Finance Minister D. C.

Abbott unveiled a 1/60 scale model
of the expanded refinery facilities

of the Shell Oil Company of Can-
ada Ltd.

The multimillion dollar expan-
sion programme included con-

struction of a modern catalytic

cracking unit of 10,000 barrels

daily capacity, together with ad-

ditional storage capacity, steam
generating plant, electrical distri-

bution system, maintenance shops,

staff and administration facilities

and additional refinery units, to

increase the plant's total output

to almost a million gallons daily

of various petroleum products.

The accompanying photograph
shows the new- catalytic cracking

unit. The large column on the

right side is the main fractionat-

ing tower. The pent house and
elevator tower are to the imme-
diate left of the fractionating tower

and the vacuum flashing unit is at

the extreme left.

On the cover is a close-up view

of the main fractionating tower

which gives a particularlj- vivid

impression of the almost unbehev-
able complication (to the layman)
of petroleum refinery equipment.

(Phoioby Dwighi E. Dolan, Montreal.)
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A Prize for the Journal

Once again the Journal has won
international recognition for

editorial excellence. On June
twenty-seventh, in New York, E.

J. Blandford, out publications

manager, received on behalf of

the Institute the original of the

bronze plaque reproduced on this

page.

In the thirteenth annual edi-

t o r i a 1 achievement competition

conducted by "Industrial Market-
ing''—the magazine which serves

industrial publishers and adver-

tisers in the United States and
Canada—the Journal was award-
ed first place for "the best single

article among class, professional,

and institutional publications".

Among the 600 entries from the

United States and Canada, the

panel of 24 judges selected the

Journal as the only Canadian pub-
lication to receive an award.

The paper which achieved this

important recognition was "De-
sign Development of the Avro
Jethner" by J. C. Floyd of A. V.

Roe Canada Ltd. It appeared in

the Journal for January, 1950 after

its presentation by Mr. Floyd at

the 1949 Annual Meeting of the

Institute at Quebec City in May,
1949.

The plaque has been suitably

mounted in the foyer of Institute

Headquarters and an appropriate

photograph will be presented to

Mr. Floyd.

Top: Representatives of first place
award-winning publications, photo-
graphed during the 29th annual meet-
ing of the National Industrial Adver-
tisers Association. Left to right, first

row: Robert McLaren, Aero Digest;
Charles E. Whitney, Interiors; Robert
W. Armstrong, Electrical Merchan-
dising. Second row: Karel Wogkamp,
Mining World; Emerson Goble, Archi-
tectural Record; Jerry Gerwitz, Jewel-
ry; Harry Lee Waddell, Factory Man-
agement & Maintenance. Back row:
E. J. Blandford, The Engineering
Journal; Bob Aitchison, Industrial
Marketing (donor of awards); G. F.
Nordenholt, Product Engineering;
Fred Hamlin, Aero Digest; T. C.
DuMond, Materials and Methods;
C. C. Luhnow, Trusts and Estates;
Godfrey M. Lebhar, Chain Store
Age; R. G. Macdonald, Tappi; W. C.
Piatt, National Petroleum News;
and Bernard Dolan, of Peter A. Frasse
& Co., who presented the awards.

Bottom: The Journal's first place
plaque which now hangs in the foyer
at Headquarters.
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??The Cost of High Living"

(From the Canadian Chamber
of Commerce "News Letter",

April, 1951.)

We are indebted to one of our

correspondents for bringing to our

attention an editorial in the Globe
and Mail with the above provoca-

tive title. This article reports that

back in 1947 the town of Dan-
bury, Connecticut, provided a

S30b,000 housing project for

veterans. The state paid half the

cost and the town met the other

half by voting a bond issue. Forty
homes were built and placed under

a five-man Town Housing Author-

ity. According to the report 31 of

the 40 tenants are now in arrears.

Although the rents are low— $43

a month— the 5 members of the

Town Housing Authority, all

veterans themselves, have resign-

ed in disgust because it appears

that while the majority of tenants

cannot afford to pay their rent

they can afford to buy television

sets.

"The Danbury incident," com-
ments the Globo and Mail, "draws
attention to an important aspect

of human nature. People dislike

paying for the necessities of life,

such as food and shelter. That is

why they are always demanding
that the price of these necessities

should be controlled or that they

should be subsidized out of taxes.

On the other hand, they like buy-
ing for luxuries, such as liquor and
television. Rarely if ever is it sug-

gested that the price of luxuries

is too high."

The Peterborough Examiner
some time ago noted the case of

an unemployed automobile work-

er at Windsor who applied to his

union for relief. The social work-
er sent to look into this case found

six hungry children running around

in their underwear. There were no

coal or groceries in the house but

there was a brand new $400 tele-

vision set being purchased on the

in-stalment plan—at $45 a month.

Recently the Department of

Commerce at Washington issued

statistics showing that the Ameri-

can people, last year, spent 29

times as much on clothing acces-

sories and jewellery as they spent

on religion and welfare; 3 times

as much on tobacco as on private

education and re.search and 2V2
times as much on drink as on

medical care. Her© in our own

country statistics show that in

1949 more money was spent on
tobacco, alcoholic beverages,

drugs, and cosmetics than was
spent on household operations and
utilities. This latter item includes

rents, electricity, gas and domes-
tic service.

Without in any way minimizing
the hardships which inflation im-
poses on certain individuals, par-

ticularly those on small fixed in-

comes, there can be little doubt
that the great mass of Canadians
could quite easily afford life's

necessities simply by cutting down
on their luxury spendings. Never
before have Canadians had so

much money— even taking into

account the depreciation of the

dollar—and never before have they

spent so much on things that are

not essential.

The Globe and Mail concludes

that "it is not the high cost of

living that is causing most of the

trouble today but the cost of high

living."

The Globe and Mail points out

that involved in all this is an

economic distortion which brings

about a scarcity of necessities be-

cause they cannot demand a good

price while luxuries become plenti-

ful because they demand practic-

ally any price. "But there is also

a moral distortion which is far

more harmful. As luxury takes

precedence over necessity, so

pleasure takes precedence over

duty, and 'rights' over responsibil-

ities. That is a road which has

only one ending."

Canadian Highway Research

The new pilot study committee

of the Canadian Good Roads As-

sociation met in Toronto recently

to plan its initial programme. It

was agreed that, during the next

few months, the committee will

study all aspects of road and

transportation problems in Canada
and make recommendations to the

annual meeting of the Association

in November for the establishment

of a national road research insti-

tute.

Dean R. M. Hardy, m.e.i.c, of

the University of Alberta, is chair-

man of the committee. The mem-

bers are D. 0. Robinson, m.e.i.c,

chief engineer, Canada Cement
Company; Dr. N. W. McLeod,
asphalt technologist. Imperial Oil

Limited; Philippe Ewart, chief

traffic engineer, Quebec Depart-

ment of Roads; Dr. C. G. Stogdill,

chief, mental health division. De-
partment of National Health and

Welfare; Alan K. Hay, m.e.i.c

superintendent and chief enginee:

Federal District Commission; W
A. Bryce, director, di"\asion of pub-

lic safety, University of Torontc

C. W. Gilchrist, managing direc-

tor, Canadian Good Roads Asso-

ciation. (See Personals, page 689.

Members of the pilot study committee of the Canadian Good Roads .4ssociation

who met recently in Toronto. Left to right are: R. A. Draper, secretary of the

committee; Alan K. Hay, M.E.I.C; Colonel W. A. Brvce; C. W. Gilchrist, man-
aging director of C.G.R.A.; Dr. C. G. Stogdill; D. O. Robinson, M.E.I.C; Dean
R. M. Hardy, M.E.I.C; Dr. Norman W. McLeod; Philippe Ewart.

684 July, 1951 THE ENGLNEERING JOURNAL



THE ENGINEERING INSTITUTE OF CANADA

MEMBERS OF COUNCIL - 1951

PRESIDENT
IRA P. MACNAB, Halifax, N.S.

*J N FINLAYSON, Vancouver, B.C.

PAST-PRESIDENTS

tJ. E. ARMSTRONG, Montreal, Que. tJAMES A. VANCE, Woodstock, Ont.

tC. G. R. ARMSTRONG, Windsor, Ont.
*DRUMMOND GILES, Cornwall, Ont.

VICE-PRESIDENTS

tJ. W. SANGER, Winnipeg, Man.
tJ. B. STIRLING, Montreal, Que.

*E. 0. TURNER, Fredericton, N.B.
*J. F. WICKENDEN, Three Rivers. Que.

tG. W. ALLAN, Vancouver, B.C.
tM. L. BAKER, Halifax, N.S.
tD. W. BEWS, Belleville, Ont.
tR. BOWERING, Victoria, B.C.
L. R. BROWN, Sault Ste. Marie, Ont.
*W. E. BROWN, Hamilton, Ont.
tA. H. W. BUSBY, Trail, B.C.
*P. E. BUSS, Thorold, Ont.
tJ. P. CARRIERE, Montreal, Que.
*R. N. COKE, Montreal, Que.
*A. G. DONALDSON, Lethbridge, Alta.
tL. A. DUCHASTEL, Montreal, Que.
*F. F. DYER, Sarnia, Ont.
tE. .1. DURNIN, Regina, Sask.
tE. R. EATON, Sudbury, Ont.
tM. EATON, Shawinigan Falls, Que.

COUNCILLORS

m. GAUDEFROY, Montreal, Que.
*D. G. GEIGER, Toronto, Ont.
tE. R. GRAYDON, Torooto, Ont.
§C. B. HAMILTON, Toronto, Ont.
*R. T. HOLLIES, Calgary, Alta.
§L. D. HOPKINS, Halifax, N.S.
*E. B. JUBIEN, Montreal, Que.
*T. H. KIRBY, Winnipeg, Man.
tS. E. FLOOK, Port Arthur, Ont.
tW. P. C. LeBOUTILLIER, Kenogami, Que.
tG. W. LUSBY, Windsor, Ont.
tJ. F. MacLAREN, Toronto, Ont.
*J. O. MARTINEAU, Quebec, Que.
*F. H. MIDGLEY, Kitchener, Ont.
§J. P. MOONEY, Saint John, N.B.
tJ. W. MORRIS, St. John's, Nfld.

tV. A. McKILLOP, London, Ont.

§L. L. O'SULLIVAN, Montreal, Que.
*R. L. PARSONS, Moncton, N.B.
*F. R. POPE, Peterborough, Ont.
*W. C. RISLEY, Halifax, N.S.
tA. C. ROSS. Ottawa, Ont.
*D. ROSS-ROSS. Cornwall, Ont.
JA. S. RUTHERFORD, Montreal, Que.
§P. M. SAUDER, Lethbridge, Alta.
*C. M. SMYTH, Sydney, N.S.
§M. J. SPRATT, Regina, Sask.
*P. B. STROYAN, Vancouver, B.C.
*A. A. SWINNERTON, Ottawa, Ont.
tl. R. TAIT, Montreal, Que.
tD. O. TURNBULL, Saint John, N.B.
tH. W. TYE, Edmonton, Alta.
*M. L. WADE, Kamloops, B.C.

»For 1951 tFor 1951-52 JFor 1951-52-53 §RepresentinE sister societies.

ASSISTANT GENERAL SECRETARY
W. D. LAIRD, Montreal, Que.

TREASURER
G. A. GAHERTY, Montreal, Que.

GENERAL SECRETARY
L. AUSTIN WRIGHT, Montreal, Que. FIELD SECRETARY

L. F. GRANT, 236 Avenue Road, Toronto, Ont.

COMMITTEES
OMISSIONS*

L. A. DUCHASTEL, Chairman
J. M. CRAWFORD
W. 0. SORBY
J. D. SYLVESTER

OARD OF EXAMINERS

C. A. ROBB
J. HURTUBISE
J. M. CAPE

VNADIAN CHAMBER OF COMMERCE
I A. McCRORY—Institute representative on
Xational Board of Directors.

|A.NADIAN STANDARDS ASSOCIATION
(Main Committee)

' P L. PRATLEY—Institute representative.

jMPLOYMENT CONDITIONS
' G. N. MARTIN, Chairman
J. D. SYLVESTER
I R. TAIT

FINANCE*

J. B. STIRLING, Chairman
R. E. HE.ARTZ
J. M. BREEN
A. DESCEIAMPS
R. L. WELDON
A. W. WHITAKER
G. A. GAHERTY

LEGISLATION*

J. P. CARRIERE, Chairman

LIBRARY AND HOUSE*

R. N. COKE, Chairman
R. C. FLITTON
E. V. GAGE
J. J. H. MILLER
R. F. SHAW

MEMBERSHIP
H. R. SILLS, Chairman
W. F. AULD
D. G. GEIGER
J. F. HARRIS

PAPERS*

H. GAUDEFROY, Chairman

PRAIRIE WATER PROBLEMS
G. A. GAHERTY, Chairman
P. M. SAUDER, Vice-chairman
T. D. STANLEY, Secretary
C. S. CLENDENING NORMAN MARR
D. W. HAYS H. J. McLEAN
G. N. HOUSTON B. RUSSELL
T. H. HOGG J. M. WARDLE
G. L. Mackenzie

PROFESSIONAL INTERESTS
I. R. TAIT, Chairman
J. B. STIRLING, Vice-chairman
G. J. CURRIE E. K. PHILLIPS
G. A. GAHERTY W. G. SWAN
J. F. MacLAREN LOUIS TRUDEL
E. P. MUNTZ

PUBLICATION*
I. R. TAIT, Chairman
R. DeL. FRENCH, Vice-Chairman
LOUIS TRUDEL
W. W. SOUTHAM R. S. JANE
F. R. McDonald e. e. orlando

THE YOUNG ENGINEER
R. F. SHAW, Chairman
L. F. GRANT
C. G. R. ARMSTRONG
J. BENOIT
J. W. BROOKS
J. B. deHART
J. N. FINLAYSON

A. E. FLYNN
R. DEL. FRENCH
A. JACKSON
A. E. MACDONALD
H. W. McKIEL
D. a. R. McCANNEL

Standing Committee

ELLEVILLE
Chairman,

Executive,

OFFICERS OF THE BRANCHES

F. F. FULTON
W. L. LANGLOIS
G. A. BRADFORD
J. E. BUCHAN
E. G. GURNETT
A. O. DRYSDALE

iEx-Officio), D. W. BEWS,
Stcretary, 8. SILLITOE,

250 Sydney Street, Belleville, Ont.

BORDER CITIES
Chairman, H. D. KEIL
Vice-Chair., W. R. MITCHELL
Executive, W. A. McDOUGALL

P. S. DEWAR D. A. SINCLAIR
(.Ex-Officio), J. G. HOBA J. K RONSON

G. W. LUSBY
C. G. R. ARMSTRONG

Ste.-Treas., J. C. AITKINS,
c/o Ford Motor Company of Canada
Ltd., Windsor, Ont.

CALGARY
Chairman, H. R. HAYES
Executive, C. W. COOTE

T. M. SCHULTE
R. C. HIND
A. G. BRAY

THE ENGINEERING JOURNAL July, 1951

(Ex-Officio), R. T. HOLLIES K. W. MITCHELL
W. A. SMITH

Sec.-Treas., D. C. JONES,
c/o Canadian Western Natural Gas
Co. Ltd., 215 - 6th Avenue, West,
Calgary, Alta.

685



OFFICERS OF BRANCHES {Continuetl)
CAPE BRETON

Chairman, H. A. MARSHALL
Bxeeuihe,, J. A. RUSSELL J. R. WALLACE

K. E. GUSTAFSON W. L. DOBSON
^ H. A. BURGESS C. N. MURRAY

G. V. SMYTH M. R. CAMPBELL
(Ex-Officio), C. M. SMYTH
See.-Treas., G. W. ROSS,

Canadian General Electric Co. Ltd.,
Sydney, N.S.

CENTRAL BRITISH COLITMBIA
' Chairman, F. McCALLUM
Vice-Chair., H. R. HATFIELD
Executive,, W. A. KER R. L. BIGG

F. E. DEMBISKE
(Ex-Officio), W. RAMSAY M. L. WADE
Sec.-Treat., M. L. ZIRUL,

c/o Water Rights Branch, 515
Columbia Street, Kamloops, B.C.

CORNWALL
Chairman. H. W. NICKERSON
Sxeeutive, A. S. HOLDER F. E. TREWARTHA

P. H. NASMYTH A. A. B. McMATH
F. R. WARNER

lEx-Offieio). D. GILES D. ROSS-ROSS
R. H. WALLACE

Secretary, JOHN A. SARJEANT,
c/o Howard Smith Paper Mills Ltd.,
Cornwall, Ont.

EDMONTON
Chairman, E. H. WRIGHT
Vice-Chair., E. L. SMITH
Executive, H. A. CARSWELL

R. E. PHILLIPS
L. G. GRIMBLE

(Ex-Officio), T. W. DALKIN
Stc.-Treae., T. E. BATE,

Box 369, Edmonton, Alta.

A. R. HARRINGTON
P. M. LANE G. F. C. BENNETT
J. W. MacDONALD M. F. DEAN
J. P. VAUGHAN L. J. ARCHIBALD
E. G. DeWOLF J. E. CLARKE
W. J. FISHER Wm. G. MUIR
L. D. HOPKINS M. L. BAKER
W. C. RISLEY W. H. CHISHOLM
I. P. MACNAB
W. E. JEFFERSON,

302 South St., Halifax, N.S.

E. T. W. BAILEY
W. L. HUTCHISON
F. J. McMULKIN J. H. MITCHELL
W. R. McCOLL H. H. WALKER
W. E. BROWN L. C. SENTANCE
G. L. SCHNEIDER,

Bavaront, Halton Place, Burlington,
Ont.

T. C. MAIN
N. J. ALLISON

E. SKARIN
H. W. TYE

HALIFAX
Chairman,
Executive,

(Ex-Officio)

Sec-Treat.,

HAMILTON
Chairman,
Vice-Chair.,
Executive,

(Ex-Officio),
8ee.-Trea:,

KINGSTON
Chairman,
Vice-Chair.

,

Executive,

(Ex-Officio),
Sec.-Treas.,

A. L. MacLEAN
J. S. CAMPBELL
J. R. DUNLOP
J. T. PROVAN
G. T. ANDREWS
S. H. ROCHESTER,

296 Frontenac St., Apt. 2
Kingston, Ont.

V. R. CURRIE
AL. LEE

KITCHENER
Chairman, A. C. MACNAB
Vice-Chair., W. R. ROBERTS
Executive, A. J. GIRDWOOD M. P. STEWART

J. A. TOD W. L. BRADLEY
(Ex-Officio), F. H. MIDGLEY

M. A. MONTGOMERY
8ec.-Treaa., J. F. RUNGE,

c/o Armco Drainage <fe Metal
Products, Guelph, Ont.

KOOTENAY
Chairman,
Vice-Chair.,
Executive,

H. P. HAMILTON
S. L. BAIRD
E. B. BROADHURST R. POLLARD
c. E. MacKinnon
G. R. McMEEKIN
W. V. NICHOLSON

(Ex-Offleio), J. L. BALLENY A. H. W. BUSBY
Sec.-Treat.. T. W. LAZENBY,

1974 Topping St., Trail, B.C
LAKEHEAD

C^tairman,
Vice-Chair.,
Executive,

A. J. MICKELSON
T. C. ANDERSON
A. D. NORTON .1. H. HARGRAVE
E. T. CHARNOCK G. S. HALTER
K. McKAFFREY D. I. NATTRESS

(Ex-Officio), S. E. FLOOK O. J. KOREEN
D. HUNTER M. S. FOTHERINGHAM

Sec.-Treat., F. E. AYERS,
City Hall, Fort William, Ont.

LETHBRIDGE
Chairman, M. S. MITCHELL
Viee-CtMir., P. E. KIRKPATRICK
Executive, A. L. H. SOMERVILLE W. L. FOSS

W. B. THOMSON
(Ex-Officio). R. D. LIVINGSTONE

R. S. LAWRENCE
A. G. DONALDSON

Ste.-Treat., D. CRAMER,
e/o P. F. R. A. Airport,
Letfabridge, Alta.

LONDON
Chairman, G. E. HUMPHRIES
Vice-Chair., D. D. C. McGEACHY
Executive, R. G. CODE D. N. COOKE

R. G. NEWELL S. G. CHIPMAN
J. D. CAMPBELL

(Ex-Officio). G. N. SCROGGIE V. A. McKILLOP
J. A. VANCE

Sec.-Treat.. I. D PATTERSON,
R.R. No. 7, London, Ont.

MONCTON
Chairman,
Vice-Chair.,
Executive.

(Ex-Officio).
Sec.-Treas.,

E. M. NASON
W. D. G. STRATTON
F. A. DIBBLEE T. H. DICKSON
R. T. SANSOM R. H. STEVENSON
H. TAYLOR H. J. WILLIAMSON
N. B. EAGLES R. L. PARSONS
V. C. BLACKETT,

229 Highfield St., Moncton, N.B.

MO.NTREAL
Chairman.
Vice-Chair.,
Executive,

E. R. SMALLHORN
F. L. LAWTON
P. G. A. BRAULT A. B. DOVE
G. E. SHAW J. A. OUIMET
W. E. PATTERSON R. F. SHAW

(Ex-Officio), R. N. COKE J. E. ARMSTRONG
H. GAUDEFROY E. B. JUBIEN
A. S. RUTHERFORD I. R. TAIT
J. P. CARRIERE J. B. STIRLING
L. L. O'SULLIVAN
L. A. DUCHASTEL

Sec.-Treat.. R. B. WOTHERSPOON,
Dominion Textile Co. Ltd., 710

Victoria Sq., Montreal.

NEWFOUNDLAND
Chairman, E. L. BAILLIE
Vice-Chair., G. H. DE8BARAT8
Bxeculivt, GRANT R. JACK H. K. WALTER

E. H. BARTLETT ERIC HINTON
G. W. CUMMING8 W. L. STUBWK
J. B. ANGEL H. 8. WINDELKR
E. L. BALL

(Ex-Officio). J. W. MORRIS
See.-Trtat.. JAMES M. HOPKINS. 107 Boii»-

Tantur* Avanue, St. John'i, NSd.

NIAGARA PENINSULA
Chairman,
Vice-Chair.,
Executive.

(Ex-Officio),
Sec.-Treas..

OTTAWA
Chairman,
Executive,

(Ex-Officio),

Sec.-Treas.,

J. J. MILLER
G. A. BENNETT
A. J. BENNETT W. A. SCOTT
H. E. TREBLE W. A. INMAN
G. L. T. ELLIS W. A. NEALE
P. A. PASQUET J. ELLIS
C. CLIMO P. E. BUSS
G. W. INCE,

c/o English Electric Co. of Canada
Ltd.. St. Catharines, Ont.

B. G. BALLARD
G. R. DAVIS J. J. GREEN
J. D. WHITTAKER R. E. HAYES
J. S. WATT
A. C. ROSS A. A. SWINNERTON
K. GORDON G. R. TURNER
W. R. MEREDITH

56 Sparks Street, Ottawa, Ont.

PETERBOROUGH
Chairman. A. J. BONNEY
Executive. C. B. MUIR

J. L. McKEEVER
G. S. WADE

(Ex-Officio), J. M. KING
F. R. POPE

Sec.-Treas., J. P. WATTS,
1287 Hazeldean Ave., Peterborough,
Ont.

R. T. BOGLE
D. A. DRYNAN

G. W. HERZOG

QUEBEC
Life Hon.

Chair.,
Chairman.
Vice-Chair..
Executive,

A. R. DECARY
JEAN ST-JACQUES
GEORGES DEMERS
L. GIROUX M. OSTIGUY
W. E. SOLES L. P. BONNEAU
L. R. TALBOT M. ARCHER

(Ex-Officio). L. GAGNON P. VINCENT
P. A. DUPUIS O. MARTINEAU

Sec.-Treas.. ROGER DESJARDINS,
Public Service Board,
Court House, Quebec.

SAGUENAY
Chairman, F. G. BARKER
Executive, G. K. CLEMENT B. L. DAVIS

L. W. GEAKE E. W. McKERNAN
J. MERCIER D. F. NASMITH

(Ex-Officio), W. F. CAMPBELL H. V. PAGE
W. P. C. LeBOUTILLIER

Sec.-Treas.. F. E. HOGG,
846, C-I, 7th Street, Arvida, Que.

SAINT JOHN
Chairman, W. R. GODFREY
Vice-Chair., JOHN REED
Executive, A. R. BONNELL D. R. WEBB

A. G. WATT C. G. CLARK
(Ex-Officio). E. 0. TURNER A. F. BAIRD

D. O. TURNBULL
Sec.-Treat., W. M. BRENAN,

42 Princeae St., Saint John, N.B.

ST. MAURICE VALLEY
Chairman, R. E. KIRKPATRICK
Vice-Chair., C. G. d« TONNANCOUR
Executive, W. R. MacKAY E. T. BUCHANAN

J. M. JOPP C. H. NHL
A. H. WATIER G. R. GORIMO

(Ex-Officio),<M. EATON
"J. F. WICKENDEN
S. E. WILLIAMS

Sec.-Treat., C. M. WILLIAMS,
Riverside, Grand'Mere, Que.

SARNIA
Chairman, C. P. STURDEE
Executive, S. V. ANTENBRING A. W. SKENE

R. A. McGEACHY J. GUTHRIE
C. M. STEWART B. B. HILLARY
J. W. GRAEB

(Ex-Officio), F. F. DYER
Sec.-Treat., G. R. McMILLIN,

Imperial Oil Ltd., Samia, Ont

SASKATCHEWAN
Chairman. A. B. OLSON
Vice-Chair., J. G. SCHAEFFER
Executive, A. W. SHATTUCK A. TUBE'

G N. MUNRO A. MICHALEN^
P. J. McARA H. M. BAILl

Ex-Officio), E. J. DURNIN M. J. SPR.A"
G. W. PARKINSON

Sec.-Treas., D. W. HOUSTON,
P.O. Box 101, Regina, Sask.

SAULT STE. MARIE
Chairman, F. H. MacKAY
V,ce-Chair., F. D. GREENWOOD
Executive, W. D. ADAMS G. M. LYO'

T. F. RAHILLY C. W. BCi-
(Ex-Officio), L. R. BROWN W. R. DALT
Sec.-Treas., K. H. SNELL,

33 Riverview Ave., Sault Ste. Man»
Ont.

SUDBURY
Chairman,
Vice-Chair.
Executive,

(Ex-Officio)
Sec.-Treas.,

TORONTO
Chairman,
Vice-Chair.,
Executive,

(Ex-Officio),

Sec.-Treat.,

R. H. MOORE
W. F. MILLER
P. G. BENJAFIELD W. J. RIPL;
J. F. McCALLUM F. A. ORAN
J. TUTECKY D. K. CAMPBEi.i
E. R. EATON C. O. MADDOCh
W. S. BLACK,

Box 185, Falconbridge, Ont.

C. D. CARRUTHERS
W. H. PATERSON
D. C. BEAM R. W. TEAGLE
I. S.WIDDIFIELD H.P. CAD.4R
M. McMURRAY K. F. TUPPi
E. R. GRAYDON J. F. MacLARi
D. G. GEIGER C. B. HAMILTON
F. E. WELLWOOD.

236 Avenue Road, Toronto, Ont

H. LIBBEl
F. R. ADAM;
A. WEBSTEF

VANCOUVER
Chairman, J. E. MacDONALD
Vice-Chair., S. H. DiJONG
Executive, E. L. HARTLEY

C. SCRYMGEOUR
R. WALKEM J

(Ex-Officio), G. W. ALLAN J. N. FINL.\YSO.v
P. B. STROYAN S. HOGC

Sec.-Treat., STUART S. LEFEAUX,
975 Lagoon Drive, Vancouver, EC

VANCOUVER ISLAND
Chairman. T. A. J. LEACH
Vice-Chair., A. S. G. .ML'SGRAVE
Executive, D. A. MacLEAN J. A. W. IZARI

G. W. C. LAKE
W. G. McINTOSH

(Ex-Officio), R. BOWERING
Sec.-Treat., W. A. BOWMAN,

1280 Kings Road, Victoria, B.C.

WINNIPEG
Chairman,
Vice-Chair.
Executive,

A. W. L.\SE

H. F. BGUHNI

W. D. HURST
C. L. FISHER
E. S. KENT T. L. WOODHAL.
D. M. STEPHENS J. L. CHARLE^
J. G. HORSBURGH T. E. STORED
G. E. COLE L. A. BATEMA.^
J. C. TRUEMAN D. W. LAIRI

(Ex-Offieio). T. H. KIRBY
J. W. SANGER

Sec.-Treas., C. S. L.\NDON,
P.O. Box 21, Winniiwg. Man.

Assist. Sec., G. W. MOULE

ONTARIO DIVISION
Chairman, W. L. SAUNDERS
Vice-Chair., W. A. T. GILMOUR

"

Treaturer G. R. TURNER
Board of
Manage-
ment,

Secretary,

E. A. CROSS F. R. POP!
C. P. WARKENTIN
L. C. SENTANCE,

c/o Canadian Westinghouse C
Ltd., Hamilton, Oct.
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Elections and Transfers

At the meeting of Council held at the

Royal York Hotel, Toronto, Ontario, on

Saturday, June 16th, 1951, a number of

applications were presented for consid-

eration and on the recommendation of

the Admissions Committee the follow-

ing elections and transfers were effected:

Members:

J. C. Annesley, Montreal
A. F. Barr, Montreal
A. H. Boehm, Montreal
F. G. Braithwaite, Calgary

K. W. Campbell, Arvida
H. W. A. Dawson, Saskatoon
F. C. Doak, Rimouski
S. W. Faliszewski, Montreal
G. D. Floyd, Toronto
H. N. Halland, Austin, Texas
F. B. E. Hare, Montreal
U. A. Harm, Port Arthur
G. R. Johnston, Trinidad

E. W. King, Fernie

C. La Prairie, Montreal
A. J. S. Lewis, Toronto
H. L. Macklin, York Mills

A. D. Margison, Toronto
F. Ness, Montreal
E. J. Ollerton, Hamilton
J. H. Pettit, Gardenvale, Que.

R. Pocock, Toronto
R. W. Richardson, Calgary

E. J. Robertson, Toronto
J. H. Smith, York Mills

D. B. Strudley, Stratjord

A. A. Swiderski, Asbestos, Que.

R. J. Tomson, Montreal
J. A. W. von Heyden, Montreal
G. M. Warren, Vancouver

Juniors:

H. D. Archibald, Edmonton
M. R. Blackadar, Devon, Alta.

G. B. BoyIan, Montreal
W. L. Cary, Arvida
J. J. Dietrich, Montreal
R. M. Fillon, London
J. W. Howard, Dryden, Ont.

W. J. MacKay, Montreal
J. H. MoCullough, Arvida
W. A. McKee, Edmonton
S. J. J. Medwadowski, London, Eng.
G. M. Nakashiba, Hamilton
V. A. Pakalniskis, Malartic, Que.

L. D. Pritchett, Arvida
T. W. Reade, Cardinal
A. R. M. Reid, Montreal
Z. L. Szeliski, London, Eng.
P. E. Thouret, Trenche, Que.
L. E. Trynor, Moncton
S. F. Ujjainwalla, Montreal
A. A. N. Vezina, Montreal
E. P. Walsh, Grand Falls

J. Wartena, Montreal
G. D. White, Arvida

Affiliate :

A. B. Pyper, Toronto

Transjerred jrom the class oj

Junior to that oj Member:

S. E. Acker, Montreal
A. A. Bishop, Calgary
J. A. W. Izard, Victoria, B.C.
T. A. Jull, Montreal
G. R. K. Lye, Hamilton
T. M. Riley, Moscow, Idaho
W. J. Staples, Montreal
W. G. Stinson, Malone, N.Y.
H. B. White, Vancouver

Transjerred jrom the class oj

Student to that oj Member:

C. W. Pidgeon, Ottawa

Transjerred jrom the class oj

Student to that oj Junior:

P. A. Anetil, Montreal
T. G. Cundill, Port Colborne
D. F. Kirk, Halijax
J. K. Long, Trinidad
J. H. Macdonald, Winnipeg

The following Students were admitted:

G. Aiello, Windsor
E. Babiak, Winnipeg
E. F. Freeman, Edmonton
T. R. Gaudet, Sydney
D. L. Jones, Windsor
H. F. Lawson, Clinton, Ont.

J. J. Lazurko, Atikokan, Ont.
L. F. Marwood, Sarnia

C. E. McAvoy, Toronto

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
j[Iembers:

L. E. Easton, Calgary
R. S. Graham, Calgary
R. W. Lister, Edmonton
J. E. Mallabone, Edmonton
S. H. Matheson, Edmonton
J. L. Reid, Edmonton
H. F. Yeomans, Calgary

Juniors:

B. E. Brown, Daysland, Alta.

J. C. Clark, Calgary

Student:

B. E. Howlett, Edmonton

Junior to Member:
R. M. Jeffries, Calgary
H. N. Lukes, Calgary
J. H. Peatfield, Banff
D. R. Sutherland, Edmonton

Saskatchewan
Members:

S. Block, Saskatoon
J. Lakenskas, Regina
D. Maksymiuk, Saskatoon

Student:

M. R. Jones, Brock

Junior to Member:
J. Bortolotto, Rosetown
V. D. Thierman, Saskatoon
M .W. Thompson, Regina
V. G. Ulrich, Regina

Student to Junior:

D. H. Eckford, Prince Albert

N. G. Tribe, Saskatoon

Manitoba
Members:

J. S. Campbell, Winnipeg
A. H. Harris, Winnipeg
R. E. Taylor, Winnipeg

Junior to Member:
H. Willms, Winnipeg

New Brunswick
Member:
W. E. Petersen, Dalhousie

Junior to Member:
J. A. Rioux, Fredericton

Nova Scotu

Junior to Member:
R. T. Nolan, Halijax

Correspondence
French Engineering Schools

Montreal, May 24, 1951.

Dear Mr. Editor:

—

The Engineering Journal, in its

January 1951 issue, printed a short

article on the "Ecole Centrale des

Arts et Manufactures" represent-

ing it as "France's Oldest Engi-

neering School."

This is unfortunately an inac-

curate statement. As a matter of

fact, having been founded in 1828,

it is one of the youngest among
the principal French Engineering

Schools. The "Ecole Nationals Su-
perieure des Mines de Paris" was
founded in 1795, and the "Ecole

des Arts et Metiers" in 1793.

The oldest of all is the "Ecole
Nationals des Fonts et Chaussees",

founded in 1747 by Daniel Tru-
daine, Intendant des Finances,

and first organized and directed

for 47 years by Perronet, who him-
self was the builder of several

beautiful bridges and of a thous-

and miles of highways.
Since that date, it has been

training generations of "Ingenieurs

des Fonts et Chaussees", forming
the Corps of Engineers in charge
of the State Department of

Bridges, Highways and Public

Works, and also generations of

Civil Engineers, mainly concerned
with the Construction Industry.

I wonder if you would find place

in one of your next issues for this

little correction.

Very truly yours,

G. M. Demabque, m.e.i.c,

Ville St-Laurent, Que.

June 15, 1951.

Dear Mr. Editor:—

Your letter of June 1st with re-

gard to the article about the Cent-
ral School for Constructive and
Manufactured Works has caused
me some confusion. It is very rare-

ly that we receive a letter ques-
tioning the authenticity of the
facts in an article; but an investi-

gation of the question indicates

that Mr. G. M. Demarque is cor-

rect.

Of course the "Ecole Nationale
Superieure des Mines de Paris"
and the "Ecole Nationale des
Fonts et Chaussees" are both spe-
ciahzed schools; but I am afraid
that the "Ecole des Arts et Me-
tiers" does have it over the central
school our article spoke of.
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I am very sorry for this inac-

curacy. It is so rare that an in-

accuracy of date occurs in these

articles that they are usually sent

out from our office unquestioned.

Yours sincerely,

Service d'Information Francais,
Ottawa.

News of Other Societies

The Building Research Con-
gress 1951, centred in the Institu-

tion of Civil Engineers, London,
England, sponsored by British pro-

fessional institutions, and organ-
ized by the Department of Scien-

tific and Industrial Research, will

convene in London, England, on
September 11th, 1951, for nine

days.

Over 80 papers will be presented

in three divisions in concurrent
sessions covering respectively:—
engineering and structural aspects

of building; building materials;

and factors influencing comfort
and efficiency of people using the
buildings.

The Division of Building Re-
search of the National Research
Council, at Ottawa, correlating

Canadian participation, will pro-

vide additional details.

For the General Discussion on
Heat Transmission, London,
England, September 11-13, 1951,

The American Society of Mech-
anical Engineers (29 West 39th

Street, New York) is co-ordinating

details of the extensive North
American participation. British

Commonwealth, and European en-

gineering organizations will also

participate. The representative of

the Engineering Institute will be
E. A. Allcut, M.E.i.c, of the Uni-
versitv of Toronto.

The Royal Aeronautical So-
ciety, London, England, and the
Institute of the Aeronautical
Sciences (2 East 64th St., New
York 21, N.Y.) will sponsor joint-

ly the third international aeronau-
tical conference, to be held at

Brighton, Sussex, England, Sep-

tember 3-7.

The Pacific general meeting of

the American Institute of Elec-
trical Engineers (33 West 39th

St., New York) will be held at the

Multnomah Hotel in Portland.
Oreg., August 20 to 23.

Pe/i4j04^jcdl

News of the Personal Activities

of

Members of the Institute

Two members of the Engineering In-

stitute received honorary degrees at the
annual convocation in June, of Bishop's
University, Lennoxville.

Receiving the honorary degree of

doctor of civil law were the Rt. Hon.
C. D. Howe, P.C.„ Hon. m.e.i.c. Minis-
ter of Trade and Commerce and De-
fence Production; and William Allan
Mather, Hon. m.e.i.c, president of the
Canadian Pacific Railway.
A graduate of the Mas.sachusetts In-

stitute of TechnoloPTv, C. D. Howe is a

consulting engineer by profession, a for-

mer profes.sor of civil engineering at Dal-
housie University and former chief en-
gineer for the Board of Grain Commis-
sioners for Canada.
He was elected to the House of Com-

mons in 19.35 and became Minister of

Railways and Canals and Minister of

Marine. He has been re-elected at every
election since then and has been Minis-
ter of Transport, Minister of Munitions
and Supply, Minister of Reconstruction
and .Sunnlv and Minister of Trade and
Commerce. In .June, 1946. in recognition
of his work as wartime Minister of Sup-

ply, he was appointed to the Privy
Council of the United Kingdom.
Mr. Mather, who was elected presi-

dent of the C.P.R. in 1948, is a grad-
uate in engineering of McGill Univer-
sity. Born in Oshawa, Ont., he joined
the C.P.R. after graduation in 1908. He
is pi'esident of the Esquimalt and
Nanaimn Railway and a director of the
Royal Trust Company, the Bank of

Montreal, the Great West Life Assur-
ance Company and the Calgary and
Edmonton Corporation.
He was elected an honorary member

of The Engineering Institute this year.

E. V. Caton, Hon. m.e.i.c, who received
honorary membership in The Engineer-
ing Institute during the recent .\nnual
Meeting, was recently appointed a di-

rector and elected vice-president of the
Winnipeg Electric Company.

Dr. Paul E. Gagnon, M.E.I.C., president
of the graduate school of Laval Univer-
sity, Quebec, was awarded the honorary
degree of doctor of science, at the re-

cent convocation of McMaster LTniver-
sity.

Dr. Gagnon, who is also head of the
department of chemistry at Laval, holds
a Ph.D. degree from Laval, that of
D.Sc. from University of Paris, and
that of D.I.C., from the Imperial Col-
lege of Science and Technologj- in Lou-
don, England. He joined Laval's staff

in 1931, and was appointed a professor
in the faculty of science in 1935. Later
apnointments were, director of the de-
partment of chemistry (1938) director
of the department of chemical engineer-
mg (1941).

He is a governor of Laval, and a past-
president of the Canadian Chemical
Association and of the Chemical Insti-

tute of Canada. He is a past-councillor
of The Engineering Institute. He is a

Fellow of The Royal Society of Canada
He has' served on the National Re-

search Council, the Atomic Enerev Con-
trol Board, the Defence Research Board
and the Fisheries Research Board.

Dr. T. H. Hogg, m xj.c, of Toronto, and
Jolin B. Carswell, MJEJ.c, of Vancouver.
B.C., have been appointed to the board
of directors of Vulcan Iron and Engi-
neering Ltd., Winnipeg, Man.
A member of the Senate of the Uni-

versity of Toronto. Dr. Hogg is a for-

mer chairman of the Ontario Hvdro-
Electric Commission, a past-oresiden:
of the Engineer)'^" Institute, and is con-
sultant to the Federal Government on
hydraulic matters and western water
problems. He has been actively engaged
in the study of power development in

Manitoba and is a member of the Lakf
of the Woods Control Board.
Mr. Carswell was formerly presiden

of the Carswell Construction Co. ani;

of the Burlinston Steel Company ci

Hamilton. During the war he served
as representative of the Denartment o:

Munitions and Supoly at Washington
D.C.. following which he became presi-

dent of War Assets Corporation. Ie
1947 he was appointed chairman of tht

Fraser Valley Dyking Board and is no^v

chairman of the Greater Winnipeg Dyk-
ing Board. Mr. Carswell is also chair-
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man of the Western Advisory Board of

the Guaranty Trust Company of Can-
ada.

W. P. Dobson, M.E.I.C., was awarded the

honorary degree of doctor of science by
Queen's University at the convocation

on May 19.

Mr. Dobson, the research director for

the Ontario Hydro-Electric Power Com-
mission, delivered the convocation ad-

liess. Mr. Dobson is a past-president

I a the Dominion Council of Professional

luigineers, and of the Association of

Professional Engineers of Ontario. He
has been for a number of years, until

early this year, chairman of the Ap-
provals Council of the Canadian Stan-

dards Association. He is a past-vice-

president of the American Institute of

Electrical Engineers.
Mr. Dobson joined the Ontario Hydro

in 1914, after receiving a masters de-

gree in applied science from University

of Toronto.

IV. R. Crump, m.e.i.c, recently received

a doctorate ol engineering from his alma
mater, Purdue Universitv, Lafayette,

Indiana. Shortly after, on June 13, he
was awarded an honorary membership
in the American Society of Mechanical
Engineers.

The citation accompanying_ the honor-
ary membership read, "Distinguished
engineer, eminent executive, so endowed
with the cardinal virtues of life that he
rose from a humble beginning to a posi-

tion of high prominence in Canada. He
is one of his country's foremost citizens

and an inspiration to young engineers

in all lands."

Mr. Crumn is vice-president of the

Canadian Pacific Railway Company.

Dr. R. S. Jane, M.E.I.C., has been elect-

ed vice-president of the Chemical Insti-

tute of Canada.
Dr. Jane is vice-president in charge of

research and development, and also a

director of Shawinigan Chemicals Lim-
ited, Montreal, and is a director of

Shawinigan Resins Corporation, Spring-
field. Mass., and Canadian Resins and
Chemicals Limited, Montreal.
Born in England, he was educated in

Vancouver. B.C., graduating from U.B.C.
in 1922. He received a Ph.D. degree at

McGill LTniversity in chemistry in 1925
and attended London University for the
following two years on a Wembley
Scholarship.

Dr. Jane worked with Canada Carbide

Company, Shawinigan Falls, from 1927.

The company later became Shawinigan
Chemicals Limited, a wholly-owned sub-
sidiary of The Shaw^inigan Water and
Power Company. In 1943 Dr. Jane
joined the latter company in charge of

the newly created Industrial Research
Department and was recalled to Shawin-
igan Chemicals in 1946 to his present
position.

He is a member of the Society of the
Chemical Industry, and of the Com-
pressed Gas Manufacturing Association.

D. M. Stephens, M.E.I.C., is the new
chairman oi the five-man Hydro-Elec-
tric Development Board of iVIanitoba.

Mr. Stephens has been deputy minis-
ter of the Manitoba mines and natural
resources department since 1938, and has
been on the staff of the Manitoba Gov-
ernment since his graduation in 1933
from the University of Manitoba.
He is the representative of the prov-

ince on the Western Water Board, and
on the Greater Winnipeg Diking Board.

Hugh Crombie, m.e.i.c, vice-president
and treasurer of Dominion Engineering
Works, Montreal, has been elected presi-

dent of the Canadian Manufacturers
Association.
Mr. Crombie is a past chairman of

the Montreal Branch of C.M.A., and of

the Province of Quebec section, and he
was the CM.A. representative for two
years on the city council of Montreal.
He joined the Dominion Engineering

Works two years after his graduation in

1918 from McGill University as a mech-
anical engineer. He was assistant to the
vice-president and general manager for

many ' years, and received his present
position several months ago.

He.' is a past-president of the McGill
Graduates Society.

Dr. R. S. Jane, M.E.I.C.

C. E. Webb, M.E.I.C.

Christopher E. Webb, m.e.i.c, district

engineer for the British Columbia and
Yukon District of the Water Resources
Branch, Department of Resources and
Development, has retired after 38 years

service with the federal government.
He recently headed the international

commission which enquired into the Hel-

mand River Delta problem between
Iran and Afghanistan. After a visit last

November and December to the coun-

tries concerned, to study conditions on
the ground, the Commission stent some
time in Washington, D.C., preparing

their report.

Mr. Webb was chairman of the Cana-
dian sections of the International Col-
umbia River Engineering Committee,
the International Osoyoos Lake Board
of Control and the International Koot-
enay Lake Board of Control. He was
a member of the Dominion-Provincial
Board, Eraser River Basin, and acted
on many other water boards.

Born in Granton, Ontario, Mr. Webb
graduated from the University' of Tor-
onto in 1909. After a short period on
railway location in Ontario he moved
to British Columbia in 1911 as resident
engineer on railroad construction for
the Canadian Northern Railway. In
1913 he joined the federal service and
was^ appointed to the position of district
ensineer in 1925. He is a life member
of the Engineering Institute and served
as a councillor in 1943.

Good Roads Committee

Ottawa headquarters of the Canadian
Good Roads Association has announced
that six leading authorities will serve
under Dean R. M. Hardy, m.e.i.c, of
the University of Alberta on a
pilot studv committee which has been
asked to lay down a plan for a Cana-
dian highway research institute. CSee
February Journal 1951, page 106.)

It includes two members of the En-
gineering Institute, D. O. Robinson,
M.E.I.C, a member of the Ontario Re-
search Council highways advisory com-
mittee, and chief engineer, department
of sales, Canada Cement Company; and
Alan K. Hay, m.e.i.c, chief engineer of
the Federal District Commission.
Mr. Robinson graduated in civil engi-

neering from Queen's LTniversity. King-
ston, Ont., in 1923, with the degree of
B.Sc. He took employment with the
Dominion Construction Co. in connec-
tion with vard construction for the
Michigan Central Railroad at St.
Thomas. Ont., later becoming resident
engineer on the St. Thomas sewage-
disposal plant. For two sessions he
served as demonstrator at Queen's Uni-
versity, and then went to the United
States where, in turn, he was designing
engineer with E. Aldinger, Detroit; de-
signing engineer with the Detroit Citv
Gas Co.; construction engineer for the
city of Pontiac; superintendent of
Shaefer-Thomoson Construction Co.;
Chicago. In 1930 he left the latter com-
pany and joined the Canada Cement
Co. as technical ent^ineer. In 1947 he
was promoted to the position of chief
engineer, department of sales. Mr. Rob-
inson is a member also of the Ontario
.Association of Professional Engineers.

Alan K. Hay, who has been chief en-
gineer of the Federal District Commis-
sion in Ottawa, his native citv, since
1944, was educated at McGill (B.Sc.)

and during the First World War served
with the Royal Canadian Engineers.
Following that, he was for two vears
with the Ontario Department of High-
ways and from 1920 to 1944 served with
the Ottawa Suburban Roads Commis-
sion and as special consultant of the
Federal District Commission.

J. E. Cranswick, m.e.i.c, Edmonton
branch manager of Canadian Westing-
house Co. Ltd., has been ainointed
central region sales manager (Ontario)
with headquarters at Toronto.
Mr. Cranswick is a graduate of the

University of Manitoba, where he re-

ceived a B.Sc. in electrical engineering
in 1929.
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J. E. Cranswick, M.E.I.C.

He followed the Canadian Westing-
house student apprentice course in

Hamilton, and was transferred in 1931

to the Edmonton branch ofSce. He
worked in sales in Edmonton and Cal-
gary, and was placed in charge of Ed-
monton Branch in 1942. In 1945 he be-
came branch manager.
Mr. Cranswick is the immediate past-

councillor of the Edmonton Branch of

the Institute.

E. E. Orlando,' M Ji.i.c., Montreal, Que-
bec district manager for Canadian West-
inghouse Co. Ltd., has been appointed
eastern regional sales manager covering
Quebec, the Maritimes and Newfound-
land.

Mr. Orlando graduated from Nova

E. E. Orlando, M.E.I.C,

Scotia Technical College in 1927 with
a B.Sc. degree in electrical engineCx'ing,

and joined Canadian Westinghouse soon
after. He served successively as sales

engineer, manager of the apparatus sales

division, and manager of central station

sales, before his appointment as Quebec
di.strict manager in 1948.

Mr. Orlando is a member of the Pub-
lication Committee of the Engineering
Institute.

Hydro-Electric Appointments

The Quebec Hydro-Electric Commis-
sion has announced the formation of a

690

new department to take over the design-
ing and construction activities of power
development. The new department, to

be known as the Power Develonment
Division, will devote its activities co

the study of new sources of power and
to the design and construction of dams,
reservoirs and generating stations to

best meet the power requirements of

the Province.

The new department will be operated
under the following personnel: consult-

ing engineer, M. V. Sauer, m.e.i.c, for-

merly chief engineer of the hydraulic
division; chief engineer, C. G. Kings-
mill, MJi.i.c., formerly assistant to Mr.
Sauer; hydraulic engineer, C. H. Pigot,
M.E.I.C.; chief designing engineer, equip-
ment and structures, H. F. Abbott,
M.E.I.C.; general superintending engineer
of construction, F. Rousseau, m.e.i.c.

E. V. Gage, mjij.c, president of A. F.
Byers Construction Comnany Limited,
was elected to head the Montreal Build-
ers' Exchange at a meeting of the group
in March.
Mr. Gage is a past-vice-president of

the Engineering Institute, and a past-
councillor of the Montreal Branch.
Mr. Gage became president of his

Company in 1942. He had joined the
firm in 1915, after his graduation from
McGill University in civil engineering.

G. B. Moxon, M.E.I.C.

George B. Moxon, M.E.I.C., of Aluminum
Company of Canada, Limited, has been
promoted in charge of the extension to

the drawing office of the general engi-

neering department located in the Dom-
inion Square Building, Montreal.
Mr. Moxon was at Arvida, Que., in

the plant engineering department from
1936 to 1943 when he was transferred
to the head office in Montreal.
Mr. Moxon was elected vice-chairman

of the Saguenay Branch in 1943 and has
served as chairman of the Student Guid-
ance Committees in both the Arvida
and Montreal Branches and is now
serving as the Institute representative

on the Guidance Committee of the En-
gineers' Council for Professional Devel-
opment. He is an associate member ol

the Institution of Civil Engineers of

England.

Dr. Lyle G. Trorey, m.e.i.c, consulting

engineer of Vancouver, vice-president

and chief engineer of Photographic Sur-
veys (Western) Limited, was recently

elected to the board of direction of tt

.American Society of Photogrammetry.
Dr. Trorey is the author of a stands

te.xt book on air sun'ey. Dur;r,

.

recent war he commanded the Cai.

Air Survey Company, Royal Canadic
Engineer.*.

A. P. Shearwood, M£.i.c., has been aj

pointed vice-president in charge of sal>:

by National Steel Car Corporation Lin
ited in Montreal.
Mr. Shearwood was employed bv ti

Dominion Bridge Co. Ltd., in 1927 aL
1928, and by the Canadian Pacific Raij

way in 1929 and 1930. He graduate^
from McGill University in arts in 19.3

and engineering in 1932, and joined th'

National Steel Car Corporation, Lini

ited at Hamilton in June 1932, in tL-

engineering department. He moved "

the Montreal office in 1934, becomi:
mechanical assistant to the president ..

1939 and general sales manager in 194?

He is a member of the Corporation o

Professional Engineers of Quebec.

A. P. Shearwood, M.E.I.C.

Dudley H. Stratton, m.ej.c, president

of the Stratton Engineering Co. Ltd., of

Winnineg, Man., was recently elected

chairman of the Prairie Roadbuilders
section of the Canadian Construction

Association.

Daniel O. Wing, mjij.c., of Ormstowii,

Que., retired recenth' after 30 j-ears of

uninterrupted service with the gas de-

partment of the Quebec Hj-dro-Electric

Commission and its predecessors.

A native of Campden. Ont., and a
graduate from the University of Tor-

onto, Mr. Wing^joined the staff of

Montreal Light, Heat and Power Con-
solidated in 1921, managing the coal

mine it operated in West Virginia. Re-

called to Montreal in 1923. he perform-

ed successively the duties of construc-

tion engineer, assistant superintendent

and distribution engineer of the gas

department prior to his appointment as

consulting engineer a few years ago.

R. S. Everall, mj:.i.c., who had been

town engineer in Dauphin, Man., since

1948, has accepted the position of town

engineer of Flin Flon. Man. He grad-

uated from the University of Manitoba
with a B.Sc. in civil engineering in 1947.

He worked with the Department of

Public Works of ALanitoba before going

to his position at Dauphin.

July, 1951 THE ENGINEERING JOURNAL



S. H. Hawkins, m.e.i.c, is resident en-
gineer for the Defence Construction
Limited, at Penliold, Alberta.

Mr. Hawkins worked for many years
for the irrigation department of the
Alberta Department of the Interior. He
was district engineer for Prairie Farm
Rehabilitation Act, of the Department
of Agriculture, at Eastend, Sask., and
at Swift Current, Sask. He has been
1 project engineer on P.F.R.A. irriga-

lon work in Calgary, until his recent
iiipointment.

Flermann L. Eberts, M.E.I.C., of Canad-
air Limited, Montreal, has been aopoint-
od to the post of purchasinc agent. Mr.
Kberts' previous position with the com-
iny was assistant purchasing agent.
He is a graduate of the Royal Mili-

tary College, Kingston, Ontario, and of
iMcGill University, from which he grad-
uated as a bachelor of science.

Mr. Eberts has been with Canadair
-ince 1949. Prior to that he was con-
nected with the General Electric Co.,
>chenectady; Montreal Tramways Co.;
Small Electric Motors (Canada) Ltd.,

where he served as factory manager and
personnel director; Stevenson and Kel-
logg Ltd., as a senior engineer; and

Herman L. Eberts, M.E.I.C.

Federal Electric Manufacturing Co.,
Ltd., as work manager, and later as
director of sales and engineering.
He is a mp"iber of the Corporation

of Professional Engineers of the Prov-
ince of Quebec, and of the Societv of
Automotive Engineers, and i.he Purchas-
ing Agents Association.

F. S. Bestwick, M.E.I.C., is an assistant
project engineer for Canadian Industries
Limited in Montreal. He was an appli-
cation engineer with English Electric
Company of Canada Limited in Mont-
real, Que., and at St. Catharines, Ont.,
for several years.

J« W. Forster, m.e.i.c, is with Canadian-
Brazilian Services Ltd., in Toronto, Ont.
Formerly he was in Brazil, a hydraulic
engineer in the hydro electric construc-
tion department of the Comnanhia
Brasileira Administradora de Servicos
Tecnicos, in Sao Paulo.

Harry Jomini, MJi.i.c, who was with
the Demerara Bauxite Comuanv Lim-
ited in MacKenzie, British Guiana, is

now in Montreal with the Aluminum
Company of Canada Limited.

Claude Gliddon, M.E.I.C.

Claude Gliddon, M.B.I.C., who was chief

engineer of the Gatineau Power Com-
pany, Ottawa, has been appointed vice-

president and chief engineer; and Alan
Brown, mji.i.c, formerly general man-
ager of distribution, has become com-
mercial vice-president of the Company.
Mr. Gliddon was apnointed chief en-

gineer in 1935. Mr. Brown_ was made
general manager of distribution in 1946.

L. W. Ceake, M.E.I.C., has joined the
Dominion Tar and Chemical Company

Alan Brown, M.E.I.C.

in Toronto, as plant engineer for the
phthalic anhydride plant. He graduated
from University of Saskatchewan in

1941 with a degree of B.Sc. in mechani-
cal engineering.
Mr. Geake has been for several years

with Price Brothers at Kenogami, Que.

John Zabinski, M.E.I.C, of Toronto, is

with Dow Chemical Co. Ltd., in Mont-
real, Que.
Mr. Zabinski was associated for some

time with National Heating Products

Leonard Medal Award

Dr. O. W. Ellis, m.e.i.c, has been
awarded the Leonard Medal of the En-
gineering Institute and the Canadian
Institute of Mining and Metallurgy.
The paper meriting the Leonard

Medal, "A Study of Some Alloys of

Titanium in the Manufacture of which
Commercial Titanium Hydride was
used", was written by Dr. Ellis in col-

laboration with Mr. H. V. Kinsey, of the
physical metallurgy division, Mines
Branch, Ottawa; and Mr. W. E. Kuhn,
of the titanium aUoy manufacturing
division, National Lead Company, Nia-
gara Falls, N.Y., and it was published
in the February, 1950, issue of the
C.I.M.M. "Bulletin".

Dr. Ellis is the director of the depart-
ment of engineering and metallurgy of

the Ontario Research Foundation. He
has on previous occasions been the re-

cipient of Institute awards: the Plummer
Medal for 1940 and the Duggan Medal
for 1941.

He came to Canada from England in

1910 and worked for the Canadian
Pacific Railway. He returned to England
a year later, and studied at the Univer-
sity of Birmingham, receiving a B.Sc.
degree in metallurgy in 1914. During the
years 1914-18 he was a metallurgist in

the Royal Ordnance Factories. In 1916
he received the degree of M.Sc. from the
University of Birmingham. At the end of
the First World War he was appointed
chief metallurgist at the Royal Labora-
tory department of the Royal Ordnance
Factories, and in 1920 he was called
upon to reorganize all the metallurgical
laboratories of the Factories.

In 1921 he returned to Canada as an
assistant professor of metallurgical en-
gineering at the University of Toronto,
a position which he retained until 1925.

Then he was appointed an industrial

fellow at the Mellon Institute of Indus-
trial Research, University of Pittsburgh,

where he carried out work on metals for

bearings. From 1926 to 1929 he was in

the research department of the Westing-
house Electric and Manufacturing Com-
pany. In 1929 he was appointed director

of metallurgical research at the Ontario
Research Foundation.

O. W. Ellis, M.E.I.C.
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in Montreal and Toronto. He was
assistant general manager for the firm in

Toronto.

P. B. McCaffary, M.E.I.C., is district

manaser for Alliance Electric Vv o;ks
Ltd.. in Toronto, Ont. He was Dre\ious-
l.v sales engineer for the Commonwealth
Electric Corporation Ltd., in Montreal.

W. M. Wood, M.E.I.C., is construction
superintendent for the Wmnipeg Supply
& Fuel Co. Ltd., Winnipeg, Man. Pre-
viously he was resident engineer for

Burns & Co. Limited, in Kitchener, Ont.

Walter Murray, mji.i.c, is employed
with Defence Construction Limned m
Montreal. Previously he was associated
with the Foundation Company of Can-
ada Limited, in Montreal.

Maj. E. A. Marshall, m.e.i.c, is director

of ordnance services, at Army Head-
quarters, in Ottawa, Ont.

After graduating in civil engineering
from University of Manitoba in 1936,

he worked as a mining • engineer in

Western Canada before joining the

Royal Canadian Ordnance Corps as a
lieutenant in 1937. In 1938 he was at

Ottawa in National Defence Headnuar-
ters. During 194Q he was deputy assist-

ant director of ordnance services with
the first Canadian Division in England,
with the rank of major. He served with
the rank of lieutenant-colonel overseas

as officer commanding the Canadian
Ordnance field parks and technical

stores. He was later officer commanding
the first Canadian Army ammunition
company overseas, and on his return to

Ottawa he was a-)Dointed chief insi^ect-

ing ordnance officer of the Canadian
Armv at Ottawa, with the rank of

major. He was stationed at the Staff

College, at Kinscston, and at the Mont-
real Central Ordnance Denot before re-

ceiving his recent appointment.

W. M. Kellett, m.e.i.c, is with Defence
Industries (1951) Limited, in Valley-
field, Quebec,
Mr. Kellett was in Toronto, on in-

dustrial ensineerinff for the Coleman
Stove and Lamp Co. Ltd.

E. F. Carson, Aflil.E.l.C.

E. F. Carson, .Affiliate e.i.c, former
wire and cable manager of the eastern

district of Northern Electric Company,
Limited, has been appointed win; and
cable manager of the general sales di-

vision.

Mr. Carson joined Northern Electric

in 1929, as a junior clerk in the wire
and cable sales department in Montreal,

and was appointed a wire and cable
field specialist in 1933. Two years later,

he was transferred to Toronto, where
he occupied an equivalent post, and in

1938 he became a salesman at iKirkland
Lake.
Mr. Carson was appointed managei

of the com xmy's Val d'Or branch in

1941, and the following year was loaned
to the Department of Munitions and
Supplv. Naval Branch. L^pon his return
in 1943, he was made manager of Lon-
don branch, and held that position until

last year, when he was transferred to

Montreal as wire and cable manager of

eastern district.

Mr. Carscn is a member of the Illum-
inating Engineering Society, "during his

stay in London, he was a member of

the London Cha'^ber of Commerce, the

London District Electrical Maintenance
Association. He is a past-president of

the London Rotary Club.

Hugh J. T. Young, jr.E.i.c, is in the
liigiu Test iSection of A. V. Rje Can-
ada Limited encased upon the reduction

of nerformance data.

He has worked as a graduate trainee

with A. V. Roe since his Graduation

from the Universitv of Manitoba in

mechanical engineerin<r in 1949.

Walter D. Watt, Jr.E.i.c, is a main-
tenance engineer with the Weverhaeuser
Timber Co., pulp and paper division.

Snringfield, Oregon. He was oreviouslv

with the Diamond Match Company's
Pulp and Paper division at Plattsbura:.

N.Y. He graduated from McGill Uni-
versity in electrical engineering in 1949.

D. M. Stewart, jr.E.i.c, is with the Cana-
dian Comstock Comnanv in Seafcrth,

Ont. He is a graduate of the University

of Saskatchewan, where he received a

B.Sc. in electrical enorineering in 1949.

J. Soncy, jr.E.i.c, is a sales engineer

with Lyman Tube and Bearings Ltd., in

Montreal. Previouslv he was with Can-
adian Industries Limited at Shawinisan
Falls, Que. He received his ensineerin'.^

decree from Ecole Polytechnique in

1948.

R. H. Smith, jr.E.i.c, is an engineer

with the Department of Transport. Spe-

cial Projects Branch, at Ottawa, Ontario.

Mr. Smith received a B.Sc. dearee in

civil engineering in 1949 at Universitv

of Manitoba, and that of M.A.Sc. at

University of Toronto in 1951.

T. Sakellariou, jr.E.i.c, who was previ-

ously with the Howard Smith Paper
Mills, central engineering department
in Montreal, is now with the Shell Oil

Company (Canada) Limited at the

Montreal Refinery. He graduated from
McGill University in 1950.

Ross A. Ritchie, jr.E.i.c, is with the
Aluminum Company of Canada Lim-
ited, in Montreal. Previously he was
project engineer for the Columbia Cellu-

lose Company Limited, in Prince Ru-
nert, B.C. He is a graduate of McGill
University where he received a degree
in mechanical engineering in 1943.

James A. McLachlin, Jr.E.i.c, is in the
industrial engineering department of

the Anthes-Imperial Comnany Limited,
in St. Catharines, Ontario. Previnuslv
he did time study work for J. D. Woods
A: Gordon Limited, in Toronto, Ontario.
He received a B.A.Sc. from the U^niver-

sity of Toronto in 1948.

S. A. Humeny, Jr.E.i.c, who was for-

merly with the State Highway Denart-
ment at Bismarck. N.D., is now working
for the Poole Construction Companj'

Limited, in Regina, fciask. He graduate
in civil engineering from the Univer-
sity of Saskatchewan in 1949.

William E. Henft, jr.E.i.c., is working
for the Aluminum Company of Canad;
at their plant in Etobicoke. He grad-
uated from the University of Sa-skatche-
wan in mechanical engineering in 19.^0

John A. Curnham, jrj:.i.c., is working
Willi the St. Lawrence Power Compauv
Limited in Cornwall, Ont. He was pre-
viously employed by the Cornwall Street
Railway. Light and Power Company
He graduated in electrical engineering'
from McGill LTniversity in 1949.

G. Gascon, jr.E.i.c., is a job engineer for
the Foundation Company of Canada ii

Mcntreal.
Mr. Gascon was the recipient of the -.

Ernest Marceau Prize of the Institute
for 1948. That year he graduated from
Ecole Polytechnique with a B.A.Sc. in
civil engineering, and worked for the
Inland Steel Company.

J. C. Cringan, jrxj.c, who was for-
nieny with Canada Packers Limited, has
joined the staff of Canadian Business
Service, investment counsellors, in Tor-
onto, Ont. He graduated from the L'ni-
veisity of Toronto with a degree of
B.A.Sc. in 1948.

A. J. Mclntyre, jr.Ej.c., is sales engineer
for Vulcan Iron & Engineering, in Win-
nipeg, Man. A graduate of the Univer-
sity of Manitoba, he received a B.Sc.
in electrical engineering in 1947.

C. P. Lentz, Jr.E.i.c., has returned to
Division of Anplied Biology, National
Research Council in Ottawa, Ontario.
He attended University of Toronto dur-
ing the past year on a "National Research
Council studentship in physics.

IVorman J. Howes, JT£Ji.c., is a mech-
anical engineer in the plant engineering
division of the National Research Coun-
cil in Ottawa. He is a graduate of the
L'niversity of Saskatchewan Class of
1949.

J. Albert Clement, jr.E.i.c., is with Vie-
toriaville Furniture Limited, as director
of production control, in Victoriaville,
Quebec. Previously he was industrial
engineer for the British Rubber Com-
pany of Canada Limited, in Lachine
Quebec. He graduated from Ecole Poly-
technique in 1944.

R. I. Davis, J r .E.I.C, is assistant meter
and relay engineer for the Hydro-Elec-
tric Power (Commission of Ontario, in

Belleville, Ontario. He was previously
at Campbellford, Ontario, a junior en-
gineer for the H.EJ'.(D. He graduated
from Queen's University in electrical

engineering in 1949.

G. M. Boissoneanlt, Jr.EJ.c., is working
with Shawinigan Water & Power Co., in

Montreal. He graduated from McGill
University with a BJEng. degree in elec-

trical engineering in 1949.

R. H. Vickerman, jr.EJ.c., is with
Haddin, Davis & Brown Limited in Cal-
gary, Alta. He is a graduate of Univer-
sity of Alberta, where he received a
B.Sc. in civil engineering in 1949.

R. A. Carter, jr.E.i.c. is a junior mech-
anical engineer for Canadian Reirac-
tories Limited, at Kilmar. Quebec. He
graduated from the University of Mani-
toba with a B.Sc. in mechanical engi-

neering in 1949. He was formerly with
Duplate Canada Limited, at Oshawa,
Ontario.
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N. B. Breen, jr.E.i.c, is a junior en-

gineer on plant maintenance for Cana-
dian Locomotive Company, at Kingston,

Ontario. He was previously with Mont-
real Engineering Company. He grad-

uated from the University of Saskatche-

wan with a B.Sc. in mechanical engineer-

ing in 1949.

H. H. L. Pratley, jr.E.i.c, has returned

to the hrm of P. L. Pratley, m.e.i.c,

consulting engineer, Montreal, from the

Maritime Steel and Foundry, at New
Glasgow, N.S., where he has worked for

the past year.

W. David Jamieson, s.E.i.c, is one of

three Canadians to be selected for the

Royal Commission for Exhibition of

1851 scholarship to Cambridge Univer-
sity. It is tenable for two years.

JDuring the scholarship he will study
phj'sical chemistry leading to a Ph.D.
degree. He has just received his master
of science degree from Dalhousie Uni-
versity.

While attending high school at Queen
Elizabeth in Halifax he was awarded
the Nova Scotia Fisheries scholarship

to Dalhousie. While studying under that
iward he received a bachelor of science

degree and diploma of engineering.
The Exhibition of 1851 scholarship is

open to all British subjects who have
been students of science for three years.

P. I. Woodruff, S.E.I.C, (University of

Toronto, aeronautical engineering, 1951)

is with Canadair Limited in Cartierville.

J. M. Willcock, S.E.I.C., is with Stokes-
Rees Corporation in Montreal. He grad-
uated from McGill LTniversitv in 1950
with a B.Eng. in electrical engineering.

Jack B. Bodtker, s.E.i.c, is working for
Procter & Gamble Company of Canada,
m Hamilton, Ontario, in the mechanical
department.
Mr. Bodtker graduated from McGill

University with a B.En'". (honours) in

lupchanical engineering in 1950.

A. W. Lund, S.E.I.C., is a designer on the
staff of C. D. Howe Company in Mont-
real. He graduated from the University
of New Brunswick with a B.Sc. in civil

engineering in 1950.

F. M. Braybrooks, S.E.i.c, is employed
at the St. Mary-Milk River Develop-
ment in Southern Alberta. He graduat-
ed from the University of British Col-
umbia in 1950. with a degree of B.A.Sc.
in agriculture.

R. J. DiCicco, S.E.I.C., (McGill Univer-
sity, B.Eng.. mechanical, 1951) is a
woodlands mechanical engineer for Con-
.'olidated Paper Corporation Ltd., at
Grand'Mere, Quebec.

bee. He graduated from the University

of New Brunswick in 1950 with a B.Sc.

degree in civil engineerinp'. and worked
as a resident engineer for the New
Brunswick Department of Public Works,
highway division.

A. J. Wade, s.E.i.c, (B.Eng., McGill Uni-

versity, engineering physics, 1951), is a

junior engineer with Canadian National
Telegraphs, in Toronto, Ontario.

H. M. Sleeves, s.E.i.c, (Queen's Univer-
sity, B.Sc. 1951) is a .lunior engineer for

the Spruce Falls, Power and_ Paper
Company in Kapuskasing, Ontario.

N.R.C. Scholarships

The National Research Council,

Ottawa, has announced the award of

scholarships for the academic year 1951-

1952.

Members of the Institute receiving

N.R.C. awards are:

K. J. Keeping, jr.E.i.c, who graduated
from McGill University, a fellowship to

continue work at McGill.

K. V. Gow, jr.E.i.c, graduate of Toronto
University, received a postdoctorate
overseas fellowship to work at Birming-
ham Universit}^

L. Wiseblatt, jr.E.i.c, graduate of Mc-
Gill University, a studentshin to work
at the University of Saskatchewan.

Dick Quan, jr.E.i.c, of University of

British Columbia, a soecial scholarship

to study at the California Technical
College.

J. S. Greenberg, s.E.i.c, of Montreal,
Que., a graduate of McGill University,

a studentship to continue work at Mc-
Gill.

R. Tremblay, s.E.i.c, a graduate of

University of Montreal, a studentship
to continue work at University of Mont-
real.

D. W. Clarke, s.E.i.c, a graduate of

McGill University, received a bursary
to continue work at McGill.

L. J. Kusak, S.E.I.C, a graduate of

Queen's University, a studentship to

work at University of Toronto.

R. £. Chamberlain, s.E.i.c, a graduate
of McGili University, a bursary at Mc-
Gill.

K. L. Pinder, S.E.I.C., a graduate of Mc-
Gill University, a bursary to continue
work there.

L. W. Vigi-ass, S.E.I.C, a graduate of
University of Saskatchewan, a bursary
to continue at Saskatchewan.

L. W. Gold, S.E.I.C., graduate of the
University of Saskatc^^'—-"in, a bursary
at the University of Toronto.

T. R. Recsor, s.E.i.c, University of Brit-

ish Columbia recei\'ed a studentship, to

continue work at LLB.C.

A. J. Szabo, S.E.I.C., a graduate of Mc-
Master University, a studentship to

work at the University of British Col-
umbia.

G. R. Piercy, s.E.i.c, and J. A L. Thom-
son, S.E.I.C, of University of British
Columbia, receive bursaries at Univer-
sity of British Columbia.

Headquarters Records

Each time tlie Juunial or other Institute mail is dispatched we are advised of

undeliverable items due to incorrect addresses. Our records staff must follow up
these changes and the regular service to members suffers thereby. Please advise
headquarters when your address or occupation changes. The form below can be
completed, clipped, and mailed to headquarters in a few moments.

J. G. Doyle, S.E.I.C., is working for Cana-
dian General Electric Company, in

Montreal, in the refrigeration depart-
ment. He is a graduate of the Nova
Scotia Technical College where he re-
ceived a B.Eng. in mechanical engineer-
ing in 1950.

G. H. Dash, s.E.i.c, is an instrument en-
gineer for the Hudson Bay Mining and
Smelting Companv in Flin Flon, Man.
He graduated from the University of
Saskatchewan in electrical engineering
in 19.50.

Jean-Paul Dionne, S.E.i.c, (Ecole Poly-
techninue, 1951) is a field engineer for
the Quebec North Shore & Labrador
Railway Company at Seven Islands,
Que.

H. P. Beaulieu, s.E.i.c, is a field en-
gineer for Angus Robinson Comoanv on
a power project at Bale Comeau, Quo- '^i^m^^k
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H. L. Snyder, S.E.I.C., is with C. D.
Howe Compnnv, m Montreal. Previous-
ly he was at Thetford Mines, Que., em-
ployed by the Shawini^an Enfrineering
ComDany Limited. He graduated from
McGill University in 1950 with a degree
of BJEng. in civil engineering.

Marcel P. Simon, s.E.i.c, is with the
Northern Electric Company Limited.
He recei\'rd a B.Eng. degree from Mc-
Gill University in lO'iO.

Masao Saito, s.E.i.c, is with the Cana-
dian Hydrographic Service in Ottawa,
Ontario. He graduated from the Uni-
versity of Manitoba in 1950 with a

degree of B.Sc. in ci\il engineering.

James McGown, s.E.i.c, (McGill Uni-
versity, B.Eng., mechanical, 1951) is a

locomotive fireman and engineer for the

Canadian Pacific Railway in Kamloops,
B.C.

W. J. Mosley, s.E.i.c, is an electrical

engineer for Alliance Tool and Motor
Company Limited, in Toronto, Ont.

Mr. Mosley graduated from the Uni-
versity of Toronto in 1950 with a B.A.Sc.

degree in electrical engineering.

Stanley Mazure, s.E.i.c, is an engineer-

ing assistant in the nylon division of

Canadian Industries Limited, in King-
ston, Ontario. He graduated from
Queen's University with a B.Sc. in elec-

trical engineering in 1950.

D. C. Lambert, S.E.I.C,

ferred from Vancouver,
real, to work in the
engineering office of the

fie Railway as assistant

outside plant deoartmen
uate of the University
umbia, where he receiv

electrical engineering in

has been trans-

B.C., to Mont-
communication
Canadian Paci-

ens:ineer in the

t. He is a grad-
of Briti.sh Col-
ed a B.A.Sc. in

1950.

T. H. Lackie, sje.i.c, has completed a

post graduate course in public health

engineering at the University of Toronto
and is now emnloved with the firm of

L'nderwood & McLellan. consulti^" en-

gineers in Sa.skatoon, Sask. He graduat-

ed from University "f Manitoba_ with a

B.Sc. degree in civil engineering in 1950.

J. A. Lemelin, s.E.i.c, is an electrical

engineer for Canadian Fairbanks-Morse,
in Montreal. Formerly he was with the

Department of Mines. He graduated
with a B.A.Sc. degree in electrical en-

gineering from Laval University in 1950.

John Henry, s.E.i.c, (University of Brit-

ish Columbia, 1951) is employed by
Canadian Industries Limited as an engi-

neering assistant in the nylon plant in

Kingi?ton, Ont.

Benjamin Froman, s.E.i.c, is with A. F.

Byers Construction Company, in Mont-
real. Previously he "''s nrocess engineer

for Fraser-Brace Limited in Montreal.
He graduated from McGill University

with a B.Eng. in civil engineering in

1950.

R. H. Dunn, s.E.i.c, (McGill University,

B.Eng.. civil, 1951) is an engineering

draught.sman for Fra.ser-Brace Engineer-
ing Company, in Montreal.

G. A. Coslett, S.E.I.C., (McGill Univer-
.gity, B.Eng., mechanical, 1951) is an
engineer-in-traininc with A. V. Roe
fCanada) Limited, Toronto.

J. D. Carmichael, s.E.i.c, (University

of British Columbia, B.A.Sc, 1951), is

with Canadian Industries Limited in the

cellophane division at Shawinigan Falls.

Quebec.

John Douglas Barber, s.E.i.c, (Univer-
sity of Toronto, B.A.Sc, 1951). is a

structural draughtsman for Stone &
Webster Engineering Corporation in

Boston, Mass.

R. P. Baronet, s.E.i.c, is supervisor of

heat treating for Singer Manufacturing
Company, at St. John's, P.Q. He was
previously production engineer with the

Company. He graduated from McGill
University with the degree of B.Eng. in

mechanical engineering in 1950.

Lt. Brian R. Bourke, S.E.I.C., (McGill
University, B.Eng., civil, 1951), is at

the R.CS.M.C. in Chilliwack, B.C.

J. Diteman Archibald, s.E.i.c, (McGill
University, B.Eng., electrical 1951), is

with the Canadian Comstock Company
in Sudbury, Ontario,

S. W. Grossmith, s.E.i.c, (McGill Uni-
versity, B.Eng., electrical engineering.
1951) is a junior engineer on a technical

training course with Canadian WestinH-
house Company, in Hamilton, Ontario.

John Daniel Richards, sj;j.c., was ap-
pointed .junior engineer for Dominion
Structural Steel, Ltd., Ottawa, after

graduating from Queen's University this

year.

D. S. Moyer, s.E.i.c, is with the Inter-
national Resistance Company, Toronto.
Ont.

Arne J. Lanuninmaki, sj;.i.c, is field

engineer for A. D. Ross and Company.
During the summer of 1950 he worked
as electrician for the Hydro-Electric
Power Commission of Ontario.

R. M. Harry, s.E.i.c, is civil engineer

with Bennett & White Calgary Limi-
general contractors in Calgary, Alta

F. Bourassa, s.E.i.c, is field engin
for Anglin-Norcross, Montreal, Que

H. B. Stewart, sj;.i.c., University
Manitoba, B.Sc. (mechanical) 19.50.

with Fiberglas Canada Limited, Sar:

Ont. Previously he was emplo3'ed v..

Ford Motor Company of Canada, ;

Windsor. Ont.

VISITORS TO HEADQUARTERS

R. F. P. Bowman, m.e.i.c, Bassan
Alta., May 4, 1951.

Paul E. Gagnon, m.e.i.c, Quebec, Qtu
May 29.

M. Grant, s.E.i.c, Bathurst, N.B., Ma
31.

J. W. GUI, Cornwall, Ont., May 31.

H. V. Koring, Lachute, Que., May 3

J. O. Dineen, Fredericton, N£., May 3

E. W. Montgomery, mj;.i.c, Sorel, Que
.June 6.

H. N. Burgess, Hamilton, Ont., June 6

S. R. Hayden, Jr.E.i.c, Hamilton, Onl
June 6.

W. S. Wilson, .M.E.I.C, Toronto, Onl
June 9.

Geo. Spence, Affil. e.i.c, Regina, Sasl
June 14.

J. M. Bennet, jr.E.i.c, Halifax, Nf
June 15.

L. C. Sentance, m.e.i.c, Hamilton. Ont
June 15.

A. W. Johnston, Allways, Englam
June 19.

A. Shattuck, m^.i.c, Regina, Sadt
June 20,

^hituaxit^

The sympathy of the Institute is extended to the

relatives of those whose passing is recorded here.

Major Frederic J. Delante, 03 j:.,

M.E.I.C, of Sarasota, Florida, died at his

home on February 1, 1951.

He was born in Brussels, Belgium, in

1879. He studied practical and theoreti-

cal mechanics at the Academic Royale
in Brussels, and he later attended the

Ecole Nationale d'Horlogerie, de Petite

Mecanique et d'EIectricite, in Brussels.

From 1899 to 1900 he was with Gen-
eral Electric Company in Schenectady,
N.Y. He worked with Linore-British
Refrigeration of Canada, in Montreal,
for several years, and with the Montreal
Light, Heat and Power as draughtsman
and designer. In 1906 he went to the
Department of Marine and Fisheries at

Ottawa. He remained with the Depart-
ment for many years. During the first

World War he served with the Canadian
Forces in Europe, with the rank of

major, being mentioned in despatches,
and receiving the 0,B,E.
He retired from the Department of

Marine about 1935, when he went to
Florida, In Florida during the recent

war, Major Delaute did voluntarv w
for the U.S,A, Coast Guard Auxili..

teaching junior members the use

navigation instruments.
Major Delaute joined the Inst:-"

as an Associate Member in 1908. bee-:

ing a Member in 1940. He attained L.

Membership in the Institute in 194(5.

Wallace Dickson, MJiJ.c., retired civ

engineer, who was on the engineerin

st^ of the City of Montreal for S

years, died in Grimsbj'. Ont., on May 1

1951.

Air. Dickson was born in Loe-
Pointe. Montreal, in 1879. He gradua.;

from McGill University's metallurgies

and civil engineering faculties with

B.Sc. in 1907." For two years afterwarc

he was engineer in charge of new work

for Midland Furnaces. Midland. Ont

after which he worked for two years :

assistant engineer for Canadian Cov"

Company at Copper Cliff, Ont. He
the engineer in chaise of new wc.

for Coniagas Smelter and Refining Con-
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pany in Thorold, Ont., for a time, and
later he was assistant superintendent

for the Buffalo Ontario Smelting and
Refining Company at Kingston, Ont.

Mr. Dickson joined the Montreal
Water Works Department in 1915 as an
assistant engineer on the enlargement

of the aqueduct. He remained on the

city's staff for many years, going to the

Technical Service department as an
assistant engineer, and a locating engi-

neer. He retired from the department
in 1946.

He joined the Institute as an Asso-

ciate Member in 1915, becoming a Mem-
ber in 1920, attaining Life Membership
in 1946.

Wm. L. Stamford, m.e.i.c., of Victoria,

B.C., died on May 9, 1951.

Mr. Stamford was born in Dundas,
Ont., in 1883. He was educated at the

University of Toronto where he received

a B.A.Sc. degree in civil engineering in

1909. That year he did hydraulic work
with the consulting engineers, Kerry &
Chace, in Winnipeg. In 1912 he went
to the Marine Department as assistant

engineer. In 1915 he was acting district

engineer for the Department in Victoria,

B.C. Early in 1920 he was transferred to

i the Prince Rupert agency of the Depart-
' ment as superintendent of lights. After

19 years at the northern post, he return-

ed to Victoria, and in 1942 he was ap-
pointed local agent for the Department
of Transport. He held this post until his

retirement in 1948.

He joined the Institute as an Asso-
(viate Member in 1916, becoming a

! Member in 1940. He attained Life
Membership in the Institute last Janu-

C. M. Johnston, m.e.i.c, vice-president
and secretary of Welch and Johnston.
Limited, died at his home in Ottawa on
May 25, 1951.

Mr. Johnston was born at Parry
Sound, Ont., in 1896. He graduated from
Queen's University, receiving a B.Sc. in

electrical engineering with honours in

1920. During World War I he served
overseas with Canada's forces, after

which he went to Ottawa. There he
went into partnershin with Henry R.
Welch, M.E.I.C, in the automotive elec-
tric firm which in due course represented
a number of Canadian, British and Am-
erican firms in the maintenance and

I

repair of equipment. The organization
I commenced

_
as a specialized technical

I service for internal combustion engines,

I

with particular attention to electrical

! equipment, adding radio in 1921. It was
I incorporated in 1929 to work on main-
tenance problems of special auxiliary
equipment of the automotive and air-
craft industry.

j

Mr. Johnston joined the Institute as
I
a Student in 1920, becoming a Junior in

,
1923, an Associate Member in 1930, and

j

a Member in 1940. He was a member
I
also of the Association of Professional

' Engineers of Ontario, and of the Royal
I Photographic Society, and a past vice-

I
president of the Ottawa Executives

I Club.

I F.J. Ryder, m.e.i.c, of the Canadian
! Bridge Company Limited, Walkerville,
Ont., died on June 22, 1951.
Mr. Ryder was born at Holyoke.

Mass., in 1907, and he was educated
there and at McGill University where
he graduated in civil engineering in 1929.
He joined the Canadian Bridge Com-

pany after graduation, in the draughting
department in Walkerville. He accepted
the position of sales engineer for the

company in 1938, in charge of the com-
pany's Toronto office. In 1943 he was
transferred back to the head office in

Walkerville to assist in the planning
and production of war materials. In 1945
he was appointed assistant shop superin-
tendent in Walkerville, and he was
appointed superintendent in 1950.

F. J. Ryder, M.E.I.C.

Mr. Ryder served from 1949 to 1951
as councillor of the Institute represent-
ing the Border Cities Branch. He had
been active in the work of the Branch,
being its secretary-treasurer in 1945, and
its chairman in 1946. He joined the
Institute in 1928 as a Student, transfer-

ring to Junior in 1935 and to Member
in 1942.

Max G. Saunders, M.E.I.C., works engi-
neer of the Kingston Plant of the Alum-
inum Company of Canada, Limited,
councillor of the Institute representing
the Kingston Branch, passed away on
June 2nd, 1951, after a short illness.

Mr. Saunders was bom in Elgin, N.B.,
in 1897 and attended Acadia University,
receiving a B.A. degree (in absentia) in

1916. He served overseas from 1915 to

1919 with the Canadian Army and later

with the Royal Air Force. On return
to Canada he entered Nova Scotia Tech-
nical College and received a B.Sc. de-
gree in mechanical engineering in 1923,

winning the Governor General's prize

for proficiency.

He was the assistant professor of engi-

neering at Acadia for 4 years and in

Max. G. Saunders, M.E.I.C.

1927 he received a master of arts degree
from that university. That year he join-

ed the staff of the Aluminum Company
of Canada, Limited, at Arvida, Que., as

a mechanical engineer, becoming me-
chanical superintendent in 1932. Dur-
ing World War II, Mr. Saunders was
officer commanding the Regiment du
Sagjuenay and retired with the rank of

major. In 1945, he was appointed works
engineer at the Kingston Plant of the
Aluminum Company of Canada, Lim-
ited, where he was in charge of all engi-

neering, tool and die design, shops, and
maintenance of equipment, buildings
and grounds.
While at Arvida, Mr. Saunders was

active in the Saguenay Branch of the
Institute, being chairman in 1939-40, and
member of council for that branch in

1941-43.

He has represented the Kingston
Branch on the Ontario Provincial Di-
vision of the Institute since its forma-
tion, and was recently elected a member
of the Institute Council to represent
the Kingston Branch.
Among his many worthy interests was

Mr. Saunders' strong support of the In-
stitute and of his profession. He joined
the Institute in 1933 as an Associate
Member, transferring to Member in

1940, and has ever maintained an en-
couraging and helpful influence on the
activities of the young engineer.
Gordon Saunders, s.e.i.c, a son, is

with the Ontario Department of High-
ways, Toronto, Ontario.

Jet Aircraft Fuel Shortage

As the world's air forces and
civil air lines turn to gas turbine

powered aircraft, the supply of

suitable fuels is becoming a ser-

ious problem.

Because their combustion is con-

tinuous and under moderate pres-

sure, gas turbines will operate on
a wide range of fuels—a consider-

able advantage over aircraft piston

engines which require fuels of high

octane rating. The most common
fuel has been kerosene which has
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a relatively low vapour pressure

resulting in several definite ad-

vantages for aircraft use. Kero-
sene fractions, however, comprise
only about seven to ten per cent

of crude petroleum and it is thus
becoming increasingly difficult to

meet the world demand.
Fuel technologists and aero en-

gineers are studying the problem
in the hope that alternative fuels

can be found with the desirable

properties of kerosene.
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Employmeiit !$ervice

J.HIS 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 wiU be

discontinued after three insertions. They will be reinstated, on
request, after a lapse of one month.

Personal interviews with the Institute Employment Service, 2030

Mansfield Street, Montreal—Telephone PLateau 5078—may be

arranged by appointment.

Situations Vacant

CIVIL

CIVIL ENGINEER required by organiza-

tion in Montreal with construction ex-

perience and construction accounting,

to be responsible to cii.ef engineer.

Good opportunity for advancement.
Apply to File No. 3081-V.

GRADUATE CIVIL ENGINEER required

by consulting enginee.-ing firm m Tor-
onto area. Five to ten years experience

in drainage and water distribution sys-

tems, des.gn, draughting and supervi-

sion Must be able to design and detail

structural steel and reinforced concrete.

Apply to File No. 3034-V.

CIVIL ENGINEER required by engineer-

in'' firm in Toronto with municipal ex-

perience covering the field of water,

sewerage systems and sewage disposal.

Apply to File No. 3089-V.

ELECTRICAL.

SENIOR ELECTRICAL ENGINEER who
can actually head up electrical design

work on a hydroelectric project, re-

quired by consulting engineering firm
in B.C. Apply to File No. 30S9-V.

ELECTRICAL ENGINEER required in

Montreal by manufacturer. Applicant
should have some experience with elec-

trical contractor. For estimating and
general engineering duties. Apply to

File No. 3077-V.

MONTREAL ELECTRONICS MANUFAC-
TURER has vacancy for an electronics

engineer for design development and
field testing of television receivers.

Should have at least two years experi-
ence in television engineering. Apply
to File No. 3079-V.

ELECTRICAL DRAUGHTSMAN required
by western Ontario chemical industry.
Applicant should have thorough knowl-
edge of explosion proof Class 1, Group
D installations, powerhouse control wir-
ing, synchronous motor installations,

substat-on layouts and underground
distribution systems. Senior man with
5-10 years experience sought, capable
of preparing detailed drawings, bills of

material from sketches prepared by
electrical engineer. In addition, draw-
ings of existing installations have to be
brought up to date. Permanent position.

Apply to File No. 3080-V.

ELECTRICAL ENGINEER required in

Montreal for the installation of equip-
ment in new plant. Some previous ex-
perience necessary. Age 25 to 35 years.
Apply to File No. 3085-V.

ELECTRICAL ENGINEER required in

Province of Quebec w.th a minimum of
four or five years experience in super-
vising an electricians crew in an in-

dustrial plant. Applicant must have a
proven record of success in industrial
electrical maintenance. Salary open.
Preference will be given to a man with
pulp and paper experience. Apply to

File No. 3091-V.
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MECHANICAL
MECHANICAL ENGINEER required with
several years' experience in a respon-
sible position concerned with the main-
tenance and operation of large hydro-
electr.c plants having reaction turbines.
Applicants should be preferably gradu-
ate mechanical engineers and must be
acquainted with the theory of strength
of materials, fatique phenomena and
mode.n metallurgy with special refer-
ence to the alloy steels used in hydro-
electric turbines. Location Rio de Jan-
eiro, Brazil. Applicant must be willing
to learn Portuguese and adapt himself
to foreign living conditions. Age 30 to
40 years. Apply to File No. 3082-V.

MISCELLANEOUS
SENIOR CONSTRUCTION ENGINEER,

bilingual with first class organizing and
admin.strative ability for construction
job abroad. Apply to File No. 1298-V.

TRANSFORMER DESIGNER required for
new plant being built at St. Johns, Que.
Applicant should have several years
experience in the design of distribution
and power transformers to Canadian
Standards. A responsible and secure
position is offered with wide scope of
advancement both personally and in

the design field. Salary open. Give full
details of education and experience.
Apply to File No. 3059-V.

CHEMICAL OR MECHANICAL ENGI-
NEER to act as buyer in chemical
organization in Ontario. Duties to assist
in supervision of department and to
do buying of technical equipment.
Some experience in practical buying
and expediting. Salary open. Apply to
File No. 30f73-V.

BNGINBBR REQUIRED by large oU com-
pany in Montreal. Applicant should
have some experience in the design of
ipiping with a certain amount of ad-
ministration office experience and field
inspection work. Apply to File No.
3074-V.

TWO SALES ENGINEERS required. One
English speaking to be located in Cen-
tral Ontario, preferably in the general
Toronto area. Applicant should be
preferably an airforce veteran or one
(Who has had some experience with
aero-engine fittings. Second engineer
should be bilingual and be located in
the Montreal-Quebec area. Salary, all
expenses paid, prepaid hospitalization,
group life, weekly indemnity and sur-
gical benefits. Qualifications: mechani-
cal engineer, preferably married, age
30 to 35 years with some selling ex-
perience and owning a car. Apply to
File No. 307S-V.

RECENT GRADUATE required by manu-
facturer in Winnipeg. Applicant must
be interested in production planning,
time and motion study etc. Work will
be in connection with tlie setting up
of a modern production program. Train-
ing period. Salary open. Apply to File
No. 3076-V.

SALES ENGINEER, preferably mechani-
cal with some pulp and paper ex-
perience. Location Montreal. Apply to
File No. 3078-V.

EXECUTIVE ASSISTANT, Dominion-
Provincial board, Frassr River Basin,
headquarters Victoria, B.C. Application
wiU be made in writing accompanied
by appropriate references and maLed
to Mr. Geo. J. Alexander, Secretary.
Deputy Minister of Fisheries, Parlia-
ment Bldgs., Victoria. Must be graduate
civil engineer eligible for reg^stiatiOD
in B.C. and one who has had experience
along hydraulic lines and capable ol

supervising hydraulic studies and other
investigations throughout the water-
shed, lechnical knowledge and aatnin-
istrati\-e experience essential. Starting
salary- $4,800.00 per year. Apply to Fia
No, 3C83-V.

PLANT ENGINEER required by manufac
turer of chemically blown sponge. Ap-
plicant must be capable of organizif.:
and supervising general plant mair.
tenance. Also a broad background i;

the installation and maintenance of al

tj-pes of rubber processing machiner;
would be lielpful. Location Province o

Quebec. Saaary open. Apply to Fi.t

No. 3C86-V.

MECHANICAL OR CIVTL E2^GINEEF
required for Northern Ontario Sulpha '.t

Mill. Recent graduates would be cor.

sidered. Excellent opportunities to ga::

experience and good "prospects for pre
motion. Apply to File Xo. 3087-V.

PLANT ENGINEER required in stee
foundry, Joliette. Quebec. Experience i:

mechanical draughting necessary. Sai

ary open. Apply to File No. 3083-V.

GRADUATE ENGINEER required
Toronto, to be responsible and to s.ipe;

vise the work from 6 to 10 ens;"eer5
Applicant should have a good ie:

:
-.v;

edge of structural work includ;r.; re

iniorced concrete, structural steel a.".

timber and preferably experienc-e
materials handling which would invoiv;
the layout of belt conveyor systems
Salary- to experienced man $450.00 t

S^O.OO per month. Also 1 to 2 draughts
men required with experience in tt^

above mentioned work. Apply to Fil<

No. 3089-V.

MECHANICAL OR CIVTL ENGIXEE:
required by pulp and paper miU -
Pro\ance of Queoec. Applicant shou.;

be bilingual and have considerable ex
perience in design. Good salary to

aether with social benefits. Ajjply
'

File No. 3C90-V.

DUST CONTROL ENGINEER for a grou
of Asbestos mills. Applicant should t

a graduate engineer with experience
ventilation and dust control. Work w.
consist of investigation and develor
ment of dust control methods ar
eqi-'ipment and cooperating with t:'

staffe of the various mines on the :•

stallation and operating of dust contr.
systems. Apply to File No. 3092-V.
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ENGINEER required by Montreal manu-
facturer for sales and service work of

industrial instrumentation. Territory
Montreal. Salary open. Apply to File

No. 3093-V.

ONE ASSISTANT STEAM PLANT
SUPERINTENDENT, required for large
Newfoundland paper mill. Essential re-
quirements—1st C!ass British Board of

Trade Marine Engineers Certificate,

sound Mechanical training, experience
i with high pressure boilers and turbines.

I

Age 1 mit 45 years. Attractive salary
detailed information available on appli-
cation. Apply to File No. 30M-V.
and good working conditions. Other

3NE ENGINEER, required for large New-
foundland paper mill, with 2nd Class
Britiih Board of Trade Marine Engi-
neers Certificate, to supervise small
steam plant and act as assistant master

I

mechanic over mechanical shops. Must
have sound mechanical training. Single

I man preferred. Attractive salary and
' sood working conditions. Other detail-

ed information available on request.
Apply to File No. 3C©4-V.

WANTED CANADIAN AGENT with
pump engineering exiperience, to cover
manufacturer's range of accelerators,
boiler feed and condensate pumps.
Write Ryaland (Manchester) Limited,
71 Welcomb Street. Hulme, Manchester
15. England. Apply to File No. 3095-V.

The following advertisements are reprinted from
last month's Journal, not having yet been filled.

CHEMICAL,
CHEMISTS AND CHEMICAL E N G I -

NEERS required to take charge of pro-
cess development groups. Applicants
should have at least five years develop-
ment and production experience in
chemical industry. Positions in Ontario.
Salaries open. Apply to File No. 1336-V.

TWO CHEMICAL ENGINEERS required
by paper company located in Province
of Quebec. Applicants should have at
least one year's experience in chemical
laboratory work or related fields. Re-
cent graduates of chemical engineering
or general science will also be favour-
ably considered. Apply to File No.
2098-V.

CHEMICAL ENGINEER required in cen-
tral Ontario, with three to five years
experience, preferably in a petro-
chemical industry. Salary open. Apply
to File No. 3016-V.

•HEMICAL ENGINEER required for On-
tario bleached sulphate pulp and paper
mill. Pulp and paper experience de-

sirable but not essential depending on
age. Apply giving full particulars as
to personal, education, experience, ref-
erences to File No. 3029-V.

CHEMICAL ENGINEER or chemist pre-
ferably with eight to ten years' exper-
ience in the pamt and lacquer industry.
Applicant should be fully experienced
in the formulation and development
work of the above items. Location On-
tario. Salary open. Apply to File No.
3052-V.

CIVIL

PROFB9SCIR OF CIVIL EiNGINEERING
required by university located in On-
tario. The person appointed will be
required to take charge of courses in
highway engineering and to assist in
associated civil engineering courses.
Applicants should have had not less
than ten years practical experience,
part of which must have been spent
in highway engineering. They should
have graduated from a recognized uni-
versity and post-graduate study will be
considered an asset. An interest in soil
mechanics is desirable. Salary, accord-
ing to qualifications, up to $5,000.00.
Apply to File No. 3ai4.V.

GRADUATE CIVIL ENGINEER required
as transitman for railway ccjnpany
located in Province of Quebec. Starting
salary $253.00. Apply to File No. 3C25-V.

CIVIL ENGINEER required with about
six years experience on construction
of all types, by young progressive or-
ganization located in Province of Que-
bec. Applicant must have gaod person-
ality and be thoroughly bilingual.
Excellent opportunities offered. Starting
salary about $5,000.00. Apply to File
No. S03,l-V.

TWO GRADUATE CIVIL ENGINEERS
^with a few years experience in heavy
construiction, preferably with contrac-
tors and on power house construction,
required by large public utility in Prov-
ince of Quebec. Salaries open. Apply to
File No. 3035-V.

CIVIL BNGINBB31, experienced, required
toy city in Eastern Ontario to act as
building and plumbing inspector and
to assist in the engineering department.
Full employee benefits, salary accord-
ing to qualifioations. Apply to File No.
3Ce7-V.

CIVIL ENGINEER for the design and
layout of structural steel, reinforced
'Concrete and general building work.
Mechanical experience essential. Age
24 to 30 with at least 4 years experience
in engineering. LO'Cation Ontario. Apiply
to File iN'O. 30o6-V.

Profect Engineers
Chemical or Mechanical

Positions are available for Assistant Project Engineers
to conduct engineering studies, including layout,

design, estimates and specifications for new process

chemical plants. Experience of two to seven years in

work similar to the above is required and supervisory

experience is desirable.

Apply in writing giving full particulars to:

STAFF UNIT

CANADIAN INDUSTRIES LIMITED
P.O. Box 10, Montreal, Que.

ALL APPLICATIONS TREATED CONFIDENTIALLY
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CIVIL ESNGINEER with experience in
wharf and dock work required by con-
tractor in Montreal. Salary open. Apply
to File No. 3O16O-V.

ELECTRICAL

FULLY EXPERIENCED ELECTRICAL
ENGINEER required by textile industry
located outside Montreal. Applicant
must have seme real practical experi-
ence, about 15 years in a manufacturing
plant, preferably textile mill. Excellent
opportunity offered. Apply to File No.
14113-V.

ELECTRICAL ENGINEER with at least
five years professional experience, a
substantial part of which should have
toeen in hydro-electric central station
and substation design. Salary $325.00
to $400.00 per month depending on
qualifications and experience. Location
Victoria BjC. Apply to File No. 2073-V.

ELECTRICAL ENGINEER required in
Ontario with experience in the applica-
tion of electrical wire and cable, or
electrical engineer who has had at least

a few years exiperience in some asipect

of the electrical cable industry, either
with a cable manufacturer or in the
distribution department of a public
utility. Salary open. Apply to File No.
a09-7-V.

ELECTRICAL ENGINEER required iti

Ontario. Age 25 to 35 years. Duties in-
clude product design development and
engineering of small AC and DC motors.
Excellent starting salary and future
prospects. Apply to Pile No. 304.1-V.

BLBCTSICAiL ENGINEERS REQUIRED
by large Canadian Manufacturer for
application engineering and negotiation
work on electrical apparatus to special-
ize in specific industries such as: Cen-
tral station, metal working, transporta-
tion, paper and pulp, rubber, mining
and chemical, marine. Applicante should
have high intelligence, commercial
sense, sound engineering background,
pleasing personality. Exceptionally in-
teresting, well paid work for men
with necessary high qualifications.
Some travelling. Apply to File No.
3043 -V.

YOUNG ELECTRICAL ENGINEER to act
as sales engineer for manufacturer in

Montreal. Applicant should have some
experience with public utility or cable
manufacturer. Territory largely East-
ern Provinces. Apply to File No. 3047-V.

ELECTRICAL ENGINEER experienced
required by manufacturer in Ontario,
of small transformers, such as those
used in radio, television, automobile
ignition coils and battery boosters.
Applicant should be able to write spe-
cifications and prepare designs, as well
as know something of manufacturing
problems and have about 5 or 6 years
experience. Apply to File No. 3049-V.

ELECTRICAL ENGINEERS REQUIRED
by large organization in Montreal with
university degree in electrical engineer-
ing, engineering physics or radio engi-
neering. Non-graduates acceptable if

equivalent training and experience
have been obtained by other means.
Intermediate and senior engineering
positions are also available for men
with tv/o or more years experience in
design and development of radar or
radio communications equipment.
Duties involve electrical design and
development of radar and radio com-
munications equipment for defence and
civil an ourposes. Salaries open. Apply
to File No. 3064-V.

MECHANICAL,

MECHANICAL ENGINEER required for
layout and design of plumbing and
heating equipment. Location Montreal.
Salary open. Apply to File No. 1252-V.

MECHANICAL DRAUGHTSMEN requir-
ed by large coal mining firm in the
Maritimes for simple designing, layout
and detail drawings for ordinary col-
liery plants screening equipment. Hoists,
simp-e steel structures, etc. Salary
open. Apply to File No. 1332-V.

MECHANICAL DESIGN ENGINEERS re-
quired by West Coast pulp and paper
mill, previous p.Tp and paper exper-
ience desirable but not necessary, and
consideration will be given to all appli-
cants with industrial experience. Sal-
aries from $3,600.00 upwards commen-
surate with experience. These are
permanent appointments in well estab-
lished mill. Apply to File No. 1582-V.
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MBCHANICA-L KNG-INEBR required by
large firm in Montreal to act as rail-
road car engineer. Applicant should
have two or three years (or more) of
experience in the design of tank cars,
as defined by the Association of Ameri-
can Railroads. Familiarity with the
requirements of the A.A.R., the I.C.C.,
the Bureau of Explosives and the Board
of Transport Commissioners is essential.
Salary open. Apply to File No. 1600-V.

MECHANICAL ENGINEER required by
large firm in Montreal. Applicants
aliould have exjierience in the pulp and
paper industry, particularly in the de-
sign and for operation of paper making
machinery. One or two yeaiTS exper-
ience desired. Salary open. Apply to
File 1600-V.

MECHAJSnCAL ENGINEERS required by
large manufacturing firm located one
hundred miles from Montreal. Excel-
lent opportunities for experience and
promotion in time study standards de-
partment eventually leading to slhop
management. Apply to File No. 1621-V.

MECHANICAL ENGINEER 25-30 years of
age required for manufacturer of spun
synthetic textile yarns at Granby, Que-
bec. The plant superintendent is a
graduate mechanical engineer and the
position is that of assistant superin-
tendent. Duties will include planning
production, the maintenance of the
machines, planning and installation of
new machinery and daily contact with
all levels of personnel. Salary wiU de-
pend on the experience of suocessful
applicant. Minimum $300.00 per month.
Apply to File No. WOO-V.

MECHANICAL ENGINEER recent grad-
uate up to three years employment
interested in obtaining drawing office
experience in plant production of
heavy armament work. Forty minutes
bv traomnvavs from Phillips Square,
Montreal. Apply to File No. 2014-V.

MECHANICAL ENGINEER required for
engineering office of large oil company.
Applicant should have minimum of two
years experience in design and layout
of mechanical equipment. Working
knowledge of pressure vessel design an
asset. Location Montreal. Salary open.
Apply to File No. 2052-V.

MECHANICAL ENGINEER with 3 to 5
years experience in maintenance engi-
neering. An asset if bilingual but not
necessary. Location: Valleyfield, Que-
bec. Excellent opportunity offered. Sal-
ary open. Apply to File No. 2053-V.

MECHANICAL ENGINEER with at least
2 to 3 years experience in the design
and job fabrication of A.S.M.C. Pres-
sure vessels and heat exchangers re-
quired for design, estimate and inspec-
tion work by engineering company lo-
cated in Montreal. Salary commensur-
ate with ability. Apply to File No.
2O70-V.

YOUNG MECHANICAL ENGINEER to
act as expediter in the purchasing de-
partment of organization in Montreal.
Applicant should be between 30 to 35
years and be free to travel 50% of the
time. Material handled would be all

typves of heavy equipment in connection
with smelting plant. Apply to File No.
3019-V.

MECHANICAL ENGINEER required by
organization in Montreal. Applicant
should have had experience in produc-
tion planning and the design and ap-
plication of mechanical equipment to
production operations. Duties will in-
clude research and the development of
mechanical equipment for one of the
primary industries. Preferably single
and free to travel. Apply to File No.
3020-V.

MECHANICAL ENGINEER 1949 or 1950
graduate with some experience in heat-
mg or combustion engineering or ven-
tilating and air conditioning, required
by firm in Montreal. Apply to File No.
3021-V.

MECHANICAL ENGINEERS 1950 gradu-
ates required by manufacturer in Mont-
real of heavy industrial equipment.
Salary open. Apply to File No. 3030-V.

MECHANICAL ENGINEER with several
years experience in maintenance and
plant engineering work. The position
open is that of plant engineer at the
Toronto plant of organization with
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headquarters in Montreal. Salary range
$400.00 to $450.00 per month. Apply to
File No. 3048-V.

TWO MECHANICAL ENGINEERS OR
MECHANICAL DRAUGHTSMEN re-
quired for layout piping and general
work in plant engineering and design.
Age 24 to 30 with at least 4 years ex-
perience in engineering. Location On-
tario. Apply to File No. 3056-V.

MECHANICAL ENGINEERS with M.E.
degree or equivalent theoretical knowl-
edge. For senior positions which are
also available, three or more years ex-
perience in design or manufacture of
electrical apparatus or similar products
will be required. Duties: processing and
preparation of manufacturing informa-
tion required to manufacture and as-
semble complex radar and radio com-
munication equipment. Salary according
to experience and qualifications. Loca-
tion Montreal. Apply to File No. 3064-V.

IVIECHANICAL DfRAUGHTSMiE^^ requir-
ed by large machinery manufactuxing
firm in Eastern Townsliips. Knowledge
of macihine design. Salary commensur-
ate with ability. Apply to File No.
30615-V.

MECHANICAL ENGINEERS required by
large machinery manufacturing firm in

Eastern Townships. Opportunity for re-
cent gradiuate or experienced engineers.
Apply to File No. 3095-V.

MISCELLANEOUS

FOUNDRY MErrALLUBGIST required in
British Columbia. Applicant should
have broad experience In research
work. Apply to File No. 1118-V.

PHYSICIST OR MECHANICAL BNGI-
NEEIR wanted to act as head of Nuclear
Engineering Branch by National Re-
search Council. Applicant will be re-
quired to direct a group of physicists
and engineers in applied research and
engineering development related to de-
sign of atomic energy plants and plant
equipment. Salary $5,000.00 to $6,300.00,
Apply to File No. 1325-V.

SENIOR DESIGN ENGTNIBEIR required in

Ottawa, with a degree in mechanical
or chemical engineering. Applicant
should have a minimum of 5 years ex-
perience in mechanical design p>articu-
larly with reference to chemical plant
equijpment and process. Apply to File
No. 1507-V.

TECHNICAL DIRECTOR wanted for
paper company i>roducing from 100%
rag to 100% sulfite papers. Applicant
should be a graduate chemist or chemi-
cal engineer and must be bilingual.
Surroundings are ideal and living con-
ditions very good: Mills located near
Montreal in the Laurentian mountains.
Apply to File No. 1586-V.

DESIGN ENGINEER approximately 10
years experience in structural material
handling and mechanical design. BoOer
design experience an asset but not
essential. Location Western Can. Apply
to File No. 2000-V.

ASSISTANT PRODUCTION SUPERIN-
TENDENT required by large firm of
long standing maniTfiacturing men's
shirts, pajamas, etc., for plant near
Three Rivers, Quebec. Experience in
manufacturing Uiese lines or similar
necessary. Applicant would be requir-
ed to plan for high production, improve
methods, lower costs, etc. Good pro-
position to rigJvt party. Apply to File
No. 2018-V.

PROJECT ENGINEER graduate with at
least ten years experience in design,
construction and operation of petroleum
chemical plants on petroleum refineries,
required to supervise project division
of company engaged in engineering
and construction of gas processing
plants located in Montreal, Canada. Sal-
ary commensurate with ability and ex-
perience. Apply to File No. 2051-V.

DRAUGirrSMAN, senior layout man, re-
quired for the engineering department
of new plant in Western Ontario. Must
be capable of making complicated lay-
outs from specifications, drawings,
sketches or notes furnished by engi-
neers and have considerable knowlecfee
of manufacturing processes and their
limitations. Should be capable of doing
some designing. Experience in srtruc-

tural work and piping. University de-

gree would be helpful but not neces-
sarily required. Apply to File No
20e2-V.

INDUSTRIAL ENGINEER required bgr
firm of management consultant!.
Should be experienced in plant layout,
production control, time studies, wage
incentives, cost and budget controls.
Age 35-60. Free to travel. Apply to
File No. 2079-V.

RESIDENT ENGINEERS AND INSTRU-
MENTMEN required for work on the
construction of the Quebec North Sbore
and Labrador Railway. Applicants
should have some experience on high-
way work. Good working conditione.
Salaries open. Apply to File No. 2066-V.

POSITIONS AVAILABLE with The Con-
solidated Mining and Smelting Com-
pany of Canada Limited, at Trail, B.C.,
for experienced mechanical, structuial
and electrical designers and draughts-
men, for work .connected with the
design and layout of equipment and
buildings in our mining, metallurgiCBl
and chemical and fertilizer plants. Ap-
plication should be made in writing
giving full particulars on education, ex-
perience and stating approximate sal»
ary expected, to the msuiager, Pers(»-
nel Division at the above address.
Apply to File No. 2090-V.

A MATURE GRADUATE ENGINIBB
with 10 years experience in the oper-
ation of ore dressing and hydromettal-
lurgy plants is required, to take chai^
of hydrometallurgical ore treatment
plant of 730 torus per day with ultimate
capacity 150O to 2CO0 tons. Position re-
quires sounid ibackground in cfaeinistrjr
and chemical plaiM control equipment
The position offers excellent oppor-
tunities for advancranent in a growing
organization. Reply with full detaite M
experience, educational background.
marital status to File No. 300e-V.

WE ARE SEEKING a top quaUtj' business
minded engineer with good executiTe
drive for a new and modem coal min-
ing operation in Alberta. Both, strip and
underground operations are involved.
This m^an will work witti the mine
manager and be responsible to the
managinig director for aU business a
piects; planning control, punchasing etc
Unaerground mining experience is nist

a prerequisite but some exiperienice in
business administration and/or in dht
moving operations with heavy equip-
ment would be desiraible. Present ac-

'

comjmodation is limited but the oppor-
tunity for advancement, both -ivithir.

the mining company and other interests
controlled by the same principals, ii

excellent. The salary is open. App-lj' to
File No. 3004-V.

ENGINEERS REQIHRED by firm of con-
sultants in Montreal. Civil, mechanical
electrical and structural engineers and
draughtsmen also petroleum enguiieei
required with some experience. Salaries
open. Apply to File No. 3007-V.

EXPERIBNCEiD ESISTRUMENT ENGiOS'-
F.F.R required in Montreal. Pemnanen;
appointment for a man between 25 aiKi

35 years of age and A.I. medical cate-
gory. He sliould be able to select proper
equipment for new jobs also interpret
results and calculate correction factors
of instruments. He must have e.-vperi-

ence and ability to organize instrunier.'
maintenance and carry out normaj re-

pairs. Apply to File No. 3010-V.

WANTED RESEARCH SCIENTIST. Sa!a^^
$5,850 to $5,850 depending on qua:-i;C3-
tions and experience. Duties to iirec:
laboratory research and pilot plan:
development work in the chemistry of

explosives and propellants. Universitj
graduate preferably at the Ph.D. level:

five to ten years' experience in ex-
plosives or propellant researcii or ii:

related fields; administrative experi-
ence. Canadian citizen. Applj- to File
No. 3011-V.

ENGINEERS REQUIRED by firm of con-
sultants in Toixinto capable of taking
reaponsibility for phases of electronae
and meclianica! equijMnenit sales anc
engineering, mining or industrial plant
construction. Applj- to File No. 3012-V

SuAFETTY ENGINEER assistant, recen;
graduate in chemical or medianicai
engineering with an interest in plani
safety work. Location Ontario. Salar.\

open. Apply to File No. 301o-V.
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GENERAL MANAGER
Capable of supervising the entire operations

of the Orillia Water, Light, and Power Com-
mission. State qualifications, age, experi-

ence, references, and when available. All

replies treated as strictly confidential.

Apply, Stanley Coates, Chairman, Orillia

Water, Light and Power Commission, Orillia,

Ontario.

CITY OF PORT ARTHUR
Applications for Position of City Engineer

1

.

Applications for the position of City Engineer will

be received by the undersigned up to 5 p.m.,

Monday, 30th July, 1951.

2. Applications must be accompanied by a certificate

of health from a duly qualified physician and
written recommendations from three responsible

persons as to character and fitness of the applicant
for the position to be filled.

3. Appiicotion to state age, marital status, educational
qualifications, experience and service in armed
forces, if applicable.

4. Starting salary will be $6,000.00 per annum.

ARTHUR H. EVANS,
City Clerk

|:lectrical and mechanical, en-
gineer required by electrical organi-

,
zation in Ontario, presently engaged in

the conversion programme of industrial
firms. Applicants should have some in-

dustrial experience. Apply to File No.
3017-V.

KESIDENT ENGINEERS required by firm
of consultants in Ontario, for large con-
struction projects. Applicants should be
experienced and be thoroughly bilin-
gual. Apply to File No. 3022-V.

:STIMATOR, preferably graduate engi-

I

neer experienced in quantity survey as
relative to building construction. This

I

is a permanent position with a good
initial salary and the prospects for ad-
vancement would be excellent for the
right man. Location Ontario. Apply to

File No. 3026-V.

ALES & SERVICE ENGINEER in the

I

water treatment field for manufacturer
supplying chemicals and equipment to

I
all types of industries throughout Can-

' ada. Engineering graduates with 2 or 3

years experience or 1951 graduates. Ter-
iitory Quebec and Ontario with con-
siderable travelling. Car provided, trav-
elling expenses paid. Salary based on
qualifications. Apply to File No. 3027-V.

UNIOR ENGINEER with a knowledge of
sanitary engineering required by large
inter-municipal corporation in Western
Canada. Duties include preparation of
plans and specifications, to layout and
supervise construction and mainten-
ance, to make reports of investigations
of special engineering problems. The
immediate problems are additions to
present facilities and enforcement of
the regulations to industrial wastes.
Salary open. Apply to File No. 3028-V.

ACANCIES EXIST with major oil com-
pany having operations in several South
American countries for: District Elec-
trical Superintendent, Electrical Engi-
neer, Senior Chemist (refinery), Assist-
ant Chief Chemist (refinery). Junior
Mechanical Engineer. Interested parties
should submit full details of qualifica-
tions. All replies will be held in the
strictest confidence and should be ad-
dressed to File No. 3034-V.

lECHANlCAL OR CHEMICAL, ENGI-
NEER with at least 7 years experience
in either industrial construction or
chemical plant maintenance. The posi-
tion open is that of resident engineer
on construction of new plant in Mont-
real East and the chief duties will be
the inspection of all mechanical work
during construction. When the plant
has been completed, then this man, if

suitable, will have the opportunity to
take over the position of plant engi-
neer. The tentative salary range is

$400.00 to $500.00 per month. Apply to
File No. 3048-V.

lALES ENGINEER, wanted to manage
Vancouver Office of American firm
engaged in industrial sales to power
plants, pulp and papver mills, municipal-
ities, institutions, etc. Must be graduate
mechanical engineer, Canadian citizen,
30 to 40 years of age, with previous
ejcperience in similar work. Salary
open. Apply to File No. 3050-V.

MAINTENANCE AND CONSTR,UCTION
ENGINEEiR required by an established

CONSTRUCTION
ENGINEERS

Chemical, Civil or Mechanical

ASSISTANT

CONSTRUCTION

SUPERVISOR

EXPEDITING

ENGINEER

To assist Construction Supervisor

of new commercial plant in prepa-

ration of contracts, checking field

costs, preparing unit costs, and
general planning. Some field

inspection involved. Industrial

construction experience of at

least two years is essential.

Under direction of Chief Expe-

diter of commercial plant con-

struction to expedite materials and
equipment. Must be capable of

inspecting and approving shop

fabricated tanks, vessels and
equipment and have good general

knowledge of industrial plant

equipment. Two years minimum
experience.

Write giving full particulars to:

STAFF UNIT

CANADIAN INDUSTRIES LIMITED
P.O. Box 10, Montreal, Que.

ALL APPLICATIONS TREATED CONFIDENTIALLY
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metallurgical plant in Montreal. Per-
manent position offering opportunity
for advancement. Apply to File No.
3053-V.

ENGINEERING ASSISTANT AND ESTI-
MATOR required for branch office in

Toronto of large U.K. electrical manu-
facturers. Duties will be of a varied
nature and applicants should have some
previous experience. Apply to File No.
3055-V.

FINANCIAL ANALYST REQUIRED by
large mining and manufacturing organ-
ization in Province of Quebec. Tech-
nical education such as engineering or
science, plus knowledge of accounting,
or prefeiaoly courses in accounting or
bus.ness administration. Sa.ary depends
upon quaaficadons and will advance
With e.xperience. Apply to Fiie No.
305 /-v.

TWO ENGINEERS, electrical, mechani-
cal or cheiTiical, either new^y graduated
or with several years experience, re-
quired by large sugar ref.nery located
in Mont. eal. Salary open. Apply to

File No. 30c)8-V.

ASSISTANT RESIDENT ENGINEER re-
quired in Vancouver, B.C., lor Gran-
viiie Bnage. Qualifications required are
preferably university graduate in civil
engineer.ng or straciuiai with a mim-
mum of tnree to tour years faeid e.\.-

periCnce in construction worK, cr
equivalent. Interviews would be con-
ducted with persons now m vacin.ly
or those willing lo go to location. Appiy
to iile No. 30o2-V.

PROJECT ENGINEER required by or-
ganization in Menu eal oiienng all mod-
ern employee benef.ts. Applicants
should be cnemical eng.neer with tour
to five years experience in design, con-
struction or operation of peiroiCum and
light hydro-caroon plants, aaia.y com-
mensuraie with experience, buomit lull

details of qualifications wilh recent
photo. Apply to File No. 3063-V.

CHIEF INSPECTOR REQUIRED by large
oil refinery located in Montreal area.
Applicant must be a graduate enginser
and should have minimum of five years
applicable experience in inspection and
maintenance of refinery opeiating
equipment. Duties would consist of
scheduling and supervision of inspe^:t-

tion policy, corrosion investigations,
welding procedures, etc. Pension, acci-
dents and sickness benefits provided.
Excellent opportunity for ambitious
man with executive aoility in a rapidly
expanding company. Salary open. Apply
to file No. 2066-V.

APPLICATIONS for the position of town
engineer tor town located in Manitoba,
population 6,100, will be received up to
Juiy 7th, 1951. Commencement salary
$33U.0O per month pius car allowance.
Engineer to have charge of construc-
tion and maintenance of streets and
sidewalks and gravity water system
with sewage disposal plants. Applicants
will require to state qualifications, fur-
nish references and state the earliest
date on which duties can be assumed.
Apply to File No. 3067-V.

MECHANICAL AND SENIOR ELEC-
TRICAL engineers required by con-
suiting firm in Montreal with expeii-
ence in electronics. Salaries open. Apply
to File No. 3070-V.

ENGINEERS required by municipality in
Ontario. Applicants should have ex-
perience in structural design, sewer de-
sign or sewer construction. Salaries
open. Apply to File No. 30Z2-V.

Situations Wanted
GRADUATE PRACTICAL MECHANICAL
ENGINEER with foremanship record,
health, married, 39, bibngual, pilot, also
experienced in aeronautics, civil, hy-
draulical and some electro-electronic
engineering wishes serious assignment
abroad in southern climate, preferably
in British possessions. Apply to File
No. 140-W.

ELECTRICAL ENGINEER, aged 36, 1st
class honors degree, P.Eng., M.E.I.C.,
A.A.I.E.E., A.M.I.E.E. Apprenticeship
and erection experienced with large
electrical manufacturing company and
10 years experience as electrical engineer
for large industrial companies— ail com-
panies are of world renown. Two years
Canadian exper.ence. Desires post as
electrical engineer for industrial com-
pany or other suitable post preferably
In Southern Ontario or British Colum-
bia. Available at short notice. Apply to
File No. 391-W.

WANTED

RADIO ENGINEERS
THE ROYAL CANADIAN NAVY offers a limited number of short

service and permanent commissions in the Special Branch for Supple-
mentary Radio duties to engineers and other university graduates with
a degree in any of the following subjects: Physics, Mathematics and
Physics, Engineering-Physics, Radio-Physics, Radio-Engineering, or
Electrical Engineering with Communications or Electronics option.

SHORT SERVICE APPOINTMENTS

(three years) require the minimum qualifications shown above. Rank
and seniority will be determined by age and professional experience.

PERMANENT APPOINTMENTS

require the following qualifications:

(a) Service in any of the Canadian Armed Forces during the
Second World War, or
Service at any time in the Permanent or Reserve Naval
Forces, including the University Naval Training Division and
the Canadian Services Colleges.

(b) A university degree in one of the subjects mentioned above.

Rank and seniority on entry will be determined by previous service
and professional qualifications. Those entered as Acting Sub-Lieutenant
will serve with that rank during their Naval indoctrination and training
courses, after which they will be promoted to Lieutenant. Seniority
and pay as Lieutenant will be back-dated at that time, depending on
success in the courses.

DUTIES

The development, engineering, installation, maintenance and oper-
ational supervision of radio equipment, in shore stations, and of radio
countermeasures equipment at sea; and administration of Supplement-
ary Radio Activities.

MONTHLY SALARY

SUB-LIEUTENANT Acting Confirmed
Basic Pay $162 $195
Subsistence 61 79
Marriage Allowance 40 40

On
LIEUTENANT Appointment Maximum

Basic Pay $234 $264
Subsistence 79 79
Marriage Allowance 40 40

OTHER ADVANTAGES
Free medical care; free transportation, including that of families and

household effects to permanent appointments; married quarters in the
majority of appointments; pension for officers holding permanent
commissions; gratuity for officers holding short service commissions
on completion of their terms.

There is no specific age limit for short service commissions. It will be
dependent upon professional experience. The age limit for permanent
commissions is up to 25 '2 years for non-veterans and up to 30 years of

age for veterans, on 1st June, 1951.

ENQUIRIES will be welcomed. A preliminary opinion on the rank
and seniority which may be expected, together with any other required

details, may be obtained by writing to:

THE NAVAL SECRETARY,

DEPARTMENT OF NATIONAL DEFENCE,

"A" BUILDING, OTTAWA, ONTARIO.

Royal Canadian Navy
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INDUSTRIAL, AND CIVIL ENGINEER,
B_A.Sc. 1939. M.E.I.C., Prof. Eng., age 42,

married, thoroughly bilingual. Experi-
ence: all phases of production, sales,

maintenance, construction. Available on
short notice. Apply to File No. 2167-'W.

ENGINEER, MECDHANICAiL, M.E.IX:., in-

terested in position offering opportunity
as representative, plant or assistant en-
gineer. Experience includes twelve years
design, construction and maintenance
with pulp and paper industry. Age 40,

married. Apply to File No. 2642-W.

MBHANICAL ENGINEER, M.E.I.C.,

Queens 1936, age 38, married. Currently
engaged in research work, 2V2 years.
Desire to return to industrial or com-
mercial field in Toronto district. Have
had the following experience since
graduation: About 10 years diversified
work in plant engineering embracing
dust control, 2Va years; application of
control to metallurgical processes
(primary imetal producers), 3 years; in-

austrial ventilation and air condition-
ing, 1 year; general plant maintenance,
3>a years; about 2 years steel forging
experience in small plant covering pur-
chase, installation, and operation of
equipment. Would be available at rea-
sonable notice to present employer.
Apply to iFile No. 2966-W.

BLECTRICAL ENGINEER, S.E.I.C,
B-A.Sc, PEng., Laval 1950. Age Zi,

bilingual, single. Experience: 3 summers
in workshops of RCEME; electrical esti-
mator; inspection, reports, recommenda-
tions on electrical installations of mines.
Would accept position in any branch of
electrical installations of mines. Would
accept position in any branch of elec-
trical engineering, including sales. 2
weeks notice. File No. 3276-W.

MECHANICAL ENGINEER, Toronto.
Jr.E.I.C, P.Eng. Age 29, married. Wishes
to join a medium sized company to
co-oi>erate with management in reduc-
ing manufacturing costs by better pro-
duction methods. Five years experience
as chief engineer in charge of produc-
tion and product design. Accustomed to
working closely with shop and inspec-
tion department. Capable of acting as
group leader and of assuming full
responsibility relative to tooling, pro-
cessing, and plant layout for increased
productivity. Interested in working into
management position. Apply to File No.
3361 -W.

BLECTRICAL ENGINEER, Manitoba il950.

S-E.I.C. Age 30, married with family,
airforce veteran. Experience with power
utility, dyke construction, pump station
construction estimating. Presently em-
ployed in signal department of Cana-
dian Railway. Prior to war, construc-
tion and mining experience. References
and detailed experiences on request.
Seeks employment where hard work
and initiative will lead to advancement.
Apply to File No. 3375-W.

BRITISH DIESEL AND ELECTRICAL
ENGINEER, A.M.I.E.E.; six years elec-
trical officer R.N.V.R.; nine years com-
mercial experience in U.K., Malaya and
Ceylon in sales, contracts and servicing
equipment ranging from generation to
household appliances; accustomed to
executive responsibility and currently
chief engineer for leading British firm
in Ceylon; has had 'brief experience of
conditions in Canada and desires pro-
gressive position and permanency there.
Aged 36. Available July. Wife Canadian.
Apply to File No. 3398-W.

BRITISH CIVIL ENGINEER, 27 years of
age. single. Graduate of Trinity College,
Dublin, with BA. degree geology; and
B.A.I, in civil engineering. Technical
officer with Royal Engineers, 5 years
practical engineering experience. Pres-
ently employed in Canada. Desires posi-
tion with a future, possibly administra-
tive where academic training, technical
knowledge and personal qualities may
be combined. Willing to work hard and
accept responsibility. Apply to File No.
3400-W.

EXPERIENCED ENGINEER, A.M.I.C.E.,
M.E.I.C, age 31. a4 years combined civil
mechanical background. Design and
construction in road works water sup-
ply, sewage system and large factory
construction in U.K. Hydro-electric con-
struction and investigation In U.K. and
Canada. CJeophysical investigation and
deep well drilling and operation for
water supply in N. Africa. Aircraft
component design and machine shop
practice in U.K. Require progressive
position where experience may be
utilized combined with aptitude for ad-

ministration organization and produc-
tion. Apply to FUe No. 3435-W.

CHEMICAL ENGINEER, B.A.Sc. Excel-
lent background. 8 years experience.
Presently employed on large scale pro-
duction supervision. Seeks position of
responsibility with promising future.
Preferalbly in Ontario. Married, 3 chil-
dren. Apply to File No. 3487-W.

ELECTRICAL AND iMEOHANICAL EN-
GINEER, S-E.I.C. Age 24. Experience 12
months powerhouse electrician, (Des
Joachims). Graduating end of May.
Undertaking valuation of European
power plants this summer. Available
October 1st. Interested in power plant
equipment and operation—diesel steam
or hydraulic. Apply to File No. 3488-W.

GRADUATE ENGINEER with qualifica-
tions and experience to handle position
as works manager or plant superin-
tendent, extensive experience in con-
nection with mechanical equipment, of
mining and metallurgical industries as
well as industries as well as in metal-
working establishments. Presently em-
ployed in responsible position. Inter-
ested in either domestic or foreign as-
signment. Apply to File No. 3493-W.

MBOHANICAL ENGINEER, Jr.E.I.C.
Graduate University of Saskatchewan
19S0. Single, age 23. Have been em-
ployed in non technical work in the
west. Desire position in maintenance or
plant engineering work with an op-
portunity to gain experience and ad-
vancement. Type of position more im-
portemt them renumeration. Apply to
File No. 3496-W.

ELECTRICAL ENGINEER, M.Sc,
Jr.E.Ix::., completmg a two year grad-
uate training course with a large elec-
trical manutacturer, seeks to better his
position. Would consider professional
employment with any progressive
manutacturer or consulting engineer,
however, prefer British Columbia or
Alberta. Apply to File No. 3499-W.

ELECTRICAL ENGINEER: Sask. 1950.
Three summers experience as electricians
helper with industrial concerns. Also
experienced in the installation of large
power equipment. Desires position with
consultant firm or in city engineering
department. Available upon snort no-
tice. Married veteran with one child.
Apply to File No. 3500-W.

ENGINEER, M.E.I.C. Age 46, married.
Wide experience design, construction,
operation and maintenance of plants
manufaturing Kraft pulp, coal and
synthesis gases and bye products, and
sugar; including refractories and brick-
work settings, concrete structures,
steelwork, tanks and vessels, piping,
mechanical conveyors, boiler plant and
all ancillary equipment. Resident En-
gineer for the past 15 years. Available
from mid-August. Apply to File No.
3505-W.

MINING AND STRUCTURAL ENGI>nEER,
M.E.I.C. and P.Eng. Married. With long
experience in open pit and underground
mining, in design and inspection of
construction dwellings, mine and mill
buildings, railway trestles and conveyor
belt trestles. At present employed.
Available Septeimiber '1st, 1951. Apply to
File No. 3507-W.

SENIOR MECHANICAL ENGINEER,
Mj;.I.C. Four years' experience as chief
engineer with small company. Nine
years on board as designer. Sixteen
years' total experience with medium
to heavy machinery including hydraulic
presses, forging machines, valves,
pumps, controls, boilers, tanks, etc. Also
in charge plant services and main-
tenance. Organization and administra-
tion. Exjjerienced writer and lecturer.
Apply to File No. 360e-W.

ENGINEER, M.E.I.C, P.Eng., Quebec,
University Sask. '26, with 25 years
varied experience on construction, de-
sign and management of public utili-
ties, public works and housing develop-
ments in all parts of Canada desires
partnership in consulting firm or man-
agement position where experience can
be of value. Initiative good judgment and
tact. Ability to organize effectively.
Knowledge of legal and accounting
aspects of construction. Available now.
Apply to File No. 35'11-W.

CHEMICAL ENGINEER, Prof. Eng. (Que-
bec) Jr.E.I.C. Specialized in Chemical
Engineering. Three years experience in
industry and presently employed.
Bilingual. Worked on chemical control,
industrial research. Also supervising ex-
perience. Would like position as en-
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gineer along following lines. Industrial
research. Designing (chemical field).
Consulting assistant. Applicant is

mechanical inclined and has good crea-
tive imagination. Apply to File No.
3514-W.

GRADUATE MECHANICAL ENGINEER,
Sask., 1948, Jr.E.I.C. Single, R.CAJ".
veteran. Experience in production con-
trol, method analysis, time study, cost
control and industrial relations. Desires
a change into a field of engineering that
will give more opportunity to practice
mechanical engineering. Willing to work
for moderate salary to gain experience.
Apply to File No. 351I6-W.

MECHANICAL ENGINEER. Jrj:.I.C.,
civil designer, and executive. B.Sc

,

P.Eng., A.S.M,E., A.S.C.E. Age 28. mar-
ried. Five years experience in design,
estimating, administration, and super-
vision of engineering for pulp and
paper mill, dams, hydro-electric plants
and related structures, bridges. Jiltra-
tion plants, industrial buildings, cUid
foundations. Previous successful record
established in shipbuilding, and auto-
mobile industry, and U.S. government
road construction. Ambitious, aggres-
sive, and serious businessman seeking
permanent employment in construction,
industry, plant engineering, or sales:
where security and scope for advance-
ment are unlimited. Present salary
$5,000.00. Ontario or West Coast pre-
ferred. Apply to File No. 3517-W.

METALLURGICAL EXPERT of consider-
able industrial experience, age 47, mar-
ried, M.E.I.C.. P.Eng., with educational
background covering mechanical en-
gineering, mathematics and physics.
metallurgy and metallography. A dis-
ciple and coworker of one of those
European Physico Chemists who laid
foundations for the modern science of
metallic structure. Thoroughly versed
on research level in the modern statis-
tical control of the mass production
of quality. Able to develop metallur-
gical iron and steel business on any
scale, especially for armament purposes.
Even small firms with good prospects
of development are considered. Apply
to File No. 3SI21-W.

CHEMICAL ENGINEER. 30 years old.
newly arrived from Sweden. 8 years
experience in laboratory research work
and production control, former assistant
at the Technical Universities of Stock-
holm and Budapest, specialist In food,
fermentation, cereal and agricultural
chemistry, is looking for suitable posi-
tion. Married, no children. No location
preference. Apply to File 352S-W.

GRADUATE CHEMICAL ENGENEEH,
Toronto 1950, single. Experience in
methods analysis, time and motion
study and cost control. Desires to gain
experience in a field more closely re-
lated to chemical engineering. Produc-
tion or technical sales preferred. Willing
to work anywhere. Apply to File No.
3527-W.

GRADUATE ENGINEER. Jr.E.I.C. Sask.
1948. Married, one child. Seeks respon-
sible position in an engineering capacity
with good chances for advancement,
with a construction company or con-
sulting firm in Western Canada. Experi-
ence includes survey work, drauglking
and design of building layout, piping
layout, steam plant layout, earthwork
and field supervision. Currently em-
ployed as field engineer with super-
visory staff. Available on one months
notice. Apply to File No. 3530-W.

CHEMICAL ENGENEBR. Ph.D. from Uni-
versity of Berne, Switzerland. Age 30.
Recently arrived in Canada. Extensive
experience in paper industry (research
and production). Desire position In
pulp and paper or allied industry. Avil-
able immediately. Apply to File No.
3531-JW. 'I

BRITISH SUBJECT, mechanical engineer-
ing degree 31 years; apprenticeship (2
years), design experience (1 year), com-
mercial engineering experience (2V2
years) on modern steam power plant
projects, all with largest British manu-
facturer of mechanical and electrical
power equipment, seeks suitable posi-
tion with Canadian firm. Apply to File
No. 353a-W.

ELECTRICAL ENGINEER, JrX.I.C. west-
ern Canadian university. 1949. Age 25,
will complete two year graduate ap-
prenticeship with an electrical engineer-
ing company in England this summer,
desires position as sales or outside erec-
tion engineer. Apply to File No. 3533-W.
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News
of the

Branches
Activities of the Thirty-three Branches

of the Institute and abstracts

of papers presented at their meetings

Cornwall

John A. Sargeaxt, jr.E.i.c.

Secretary-Treasurer

A. A. B. McMath, M.E.I.C.

Branch News Editor

N.R.C. Tour, June U
This event i)rovided 19 members of

Cornwall Branch a fine opportunity to

become acquainted with some of the
activity there. Arriving in Ottawa at

10 a.m., the group was welcomed in the
Council Chamber of the Sussex Street
building, by Mr. S. J. Cook of the Pub-
lic Relations branch. After Mr. Cook
had traced the history of the organiza-
tion, two parties were formed and con-
ducted through the Divisions of Radio
and Electrical Engineering, Physics, Ap-
plied Biology, and Applied Chemistry.
At 1 p.m., the group enjoyed an excel-

lent dinner in the cafeteria. H. W.
Xicker.scn expressed the appreciation of

the Cornwall visitors, for the fine re-

ception they had received.
From 2:00 to 4:30 p.m., a tour through

some of the buildings at the Montreal
Road Laboratories enabled the \'isitors

to see the Divisions of Building Research
and Mechanical Engineering. Among
the acti\ities observed were test huts,

soil mechanics, a heat pump, a hydraulics
lab for testing boat hulls, a low temper-
ature chamber for testing vehicles, and
wind tunnels for testing small objects.

To conclude a fine day, 22 members
of the Ottawa Branch met the Cornwall
Group at a supper in the National Re-
search Cafeteria. This was followed by
a lengthy sing-song. This friendly ges-

ture by Chairman B. G. Ballard and the
other Ottawa members was much appre-
I'iated.

Hamilton

Geo. L. Schneider, jr.E.i.c.

Secretary-Treasurer

Bkrnard a. Warren, s.e.i.c.

Brniidi News Editor

Dinner Meeting at Brantford, Ont., May 16.

"You and the Atom" was the suljjcct

of a sparkling addrc.-s gi\en bv Dr.

Martin W. Johns, of McMastcr Univcr-

.«ily, before sixty-five members of liii>

Branch.
The meeting was held in Brantford

to foster friend.«hip between Hamilton
members and tho.se living in Brantfoid

and district who are unable to attend

all meetings in the Ambitious City.
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After an excellent turkey dinner was
served, Branch Chairman E. T. W.
Bailey, in welcoming the group, dis-

cussed for a few moments the advan-
tages of the E.I.C. to those who do not
live in a branch city.

Mr. Wm. Dawson introduced the
speaker. Dr. Johns, who received his

B.A. and his M.A. at MoMaster Uni-
versity and his Ph.D. at Toronto in

1938. After a period at Chalk River,
he joined the staff of McMaster Uni-
versity in 1947 to lecture on Nuclear
Physics.

Dr. Johns said that only in the last

fifty years have we come to know very
much about the atom; and, as is usually
the case, there has been a definite time
lag between discovery and application
of the product and process by which
atomic energy can be utilized.

In the last fifty years we have come
to grips with Newton's Laws of Con-
servation. The law of Conservation of

Momentum has always come through
victorious, but the law of Conservation
of Mass has of necessity been modified
slightly.

Although there is a millioii times more
energy available in a nuclear reaction
than in a chemical one, scientists are,

as yet, still in the state where, what they
know about the atom corresponds to
what the blind men knew about the ele-

phant. Each knows a part of its nature
from what individual discoveries have
shown—each one covering a different

aspect of the atom's makeup and con-
duct under \'aried conditions.
Should the kernels of atoms be placed

together, one cubic millimeter of them
would weigh in the order of 100,000 tons.

P''ortunately, however, the actual scale

runs something like this. One kernel, the
size of a golf ball situated in Brantford
would have the adjacent ball or kernel

in Paris, the next in Gait and so on.

Dr. Johns went on to tell of the medi-
cinal value of radio-active elements.
Phosphorus is used to treat cancer of the

bone marrow and iodine.which has a

half life of four days, to treat thyroid.

In the medicinal field the uses of these

radioactive ele'ments are practically un-
limited.

On a straight energy basis alone, one
quarter of a cubic inch of uranium is

equivalent to sixteen million cubic feet

of gas, eight thousand cubic feet of coal,

and forty-seven hundred cubic feet of

oil.

Dr. Johns had with him a geiger

counter which i)icked up cosmic rays

causing a distinct clank on the machine.

A wrist watch with a luminous dial held
close created a great clatter on the
counter which is often used in the lab-
oratory to detect spills of radio-active
material. Scientists claim that cosmic
rays change tlie species of animal and
man o\er a period of many years, and
atomic rays are suspected of being able
to speed up the rate of the evolution
of man.

Excellent .slides showed the engineers
the .sixty-five ton cyclotron in use at
McGill University and the speaker told
of a giant ninety feet diameter 'race-
track" cyclotron machine being built
at Brookhaven. B3' means of these ma-
chines scientists can study protons and
neutrons, the neutrons which, although
they do not remain in the cameras view,
can be studied on the way out. Neutrons
can also be made to do useful work on
the way out. One cannot .see the atom
but one can see where it was.
To start a pile of heavy water ccsts

about six million dollars, and as far as
we now know, the pile cannot be re-

duced in size to operate cars and busses.
However, atomic energy could be used
to advantage in a situation as exists

in Saskatchewan where there is no known
coal and very little water power avail-
able.

While unfriendl}- powers may know
the secrets of atomic energy, it is the
technological know-how and engineer-
ing application of these secrets which
are so jealously guarded.
In Canada, the establishment of the

atomic energy pile at Chalk River has
given a tremendous impetus to the
fundamental atomic research, sparking
the programme to over one hundred
times that which existed in Canada
previous to the last war, concluded Dr.
Johns.
A healthy discu.ssion period followed

during which the speaker, who was
thanked by Mr. John Mitchell, demon-
strated a remarkable mastery of his sub-
ject.

E.I.C.-A.I.E.E. Joint Meeting, April 9

The meeting of the Hamilton .Branch
of the E.I.C. and the Hamilton Sub-
section of the Toronto Branch of the

A.I.E.E., brought together an audience
of 140.

The programme for the evening con-
sisted of the presentation of papers on
the Electrical and Mechanical Features
of the New Stelco Five-Stand Cold Mill.

Joe Thwaites, electronics engineer
with the Canadian Westinghouse. and
chairman of the Toronto Branch of the

A.I.E.E., extended a welcome to the
meeting, along with Mr. A. P. Craig,

vice-president and general manager of

the Canadian Westinghouse. Mr. Craig
suggested that meetings of this type
create a rare opportunitj' for different

branches of the engineering profession

to develop a mutual respect for the

others' problems. .

Mr. Thwaites handed the meeting over
to E. T. W. Bailey, chairman of the

Hamilton Branch of the EJ.C. who
;)romi)tly called on Mr. A. A. Moline.
chief engineer of the Canadian West-
aigliouse; to introduce the first speaker;
Mr. Ralph A. Har\ie. manager of the

Industrial Application Department of

Canadian Westinghouse.
jMr. Harvie spoke on the electrical

features of the five-stand cold mill.

In inoducing several hundred thousand
Ions of cold rolled steel per year—much
of which goes into the manufacture of

metal furniture, cans, and auto bodies

—

the now five stand mill, costing six mil-

lion dollars, has incorporated in it one
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and a quarter million dollars worth of

flectrical controls and dri\'e equipment.
The speed range of the five motors,

whose aggregate horse-power is 14,300,

is an important factor in their design.

A wide speed range is necessary to ac-

commodate the rolling process in which

the speed of the strip is greatly in-

creased as it becomes thinner. The
massive mill is equipped to roll a sti'iji

of steel 49 inches wide and 3,300 feet

long in one minute.
Although this mill in.<talled at the

Steel Company of Canada will lielp fill

Canada's ever increasing requirements

for cold-rolled steel, still faster machines
with greater capacities must be built, to

keep pace with the nation's rapid in-

dustrial growth.
"It is, of course, the combined efforts

of professional groups of electrical, me-
chanical, and metallurgical engineers

which will be required to produce such

machines," concluded Mr. Harvie.
The speaker who pictured the me-

chanical features of the mill was Mr.
Donald Haines, Jr.E.I.C, metallurgical

engineer, who maintains quality control

in the cold roll plant of the Steel Com-
pany of Canada.
The new five-stand cold roll mill pro-

duces pressures u]) to the necessary three

million pounds in rolling a thirty-inch

strip. Lateral spread must be kept to

a minimum, which creates a problem,
and roller speeds must be accurately

timed to allow for elongation. When
work is done on the metal, the heat pro-

duced tends to expand the rolls, causing
\'ariation in the gauge of the metal. To
detect these changes in thickness, a fly-

ug micrometer is used.

In the process of rolling, at one point
the strip goes slower than the rollers,

while closely adjacent, the strip goes
faster than the rolls. The spot where
the pressure does most of the work is

where the rolls are moving just a little

faster than the metal passing through.
Lubrication is an important factor in

preventing local seizure, and palm oil

is used to allow easy reduction, stated

Mr. Haines, Jr.E.I.C, who showed ex-

cellent slides paralleling the presentation
of his subject.

Following the speakers, Mr. Bailey
conducted a question period, the in-

terest in which indicated the apprecia-
tion of the audience for the fine presen-
tation of the subject by these able

engineers.

After Mr. Harold Crane of the Turn-
bull Elevator Company had thanked
both speakers, for their hard work in

preparing and presenting their jjapers,

the meeting adjourned to the cafeteria

where refreshments were enjoyed, while
the discussion of the evening's subject

svas continued informally.

Prior to the general meeting, some
thirty members of the executives of the

fhvo groups met for dinner.

Brooch Meefing, March 22

Several hundred keenly interested en-
?meers from Hamilton and district

heard General A. G. L. McNaughton
speak on the type of problem which it

is the job of the Joint Commission to

?olve; regarding international boundary
differences. Reviewing the work of the
Commission, he illustrated how manv
rivers, which rise in either Canada or
the United States, flow across the bor-
der, producing special problems in the
way of flood control and contamination.
Due to the fine work of this body of

six men, four of whom are iirofessional

engineers, many jiroblems ha\'e been
-quarely met and solved with little or
no friction between the two nations.

Desirable as the consti'uction of the
Saint Lawrence Waterway would be.

General McNaughton was inclined to

think that a co-operative effort between
the United States and Canada would
be by far the best method of carrying
out this ambitious scheme.
Introduced by Harold Cooch, M.E.I.C,

the speaker concluded by stating that
the sole purpose of the Joint Commis-
sion is to do what should be done in

accordance with the principles of justice

and equity, and fulfil its mi.ssion to

promote congenial relations along the
5,6.55 miles of international border.
Hugh Lumsden, M.E.I.C, thanked

the speaker for his interesting account
of the work of the Commission.
Previous to the meeting, the General

was entertained at dinner at the Hamil-
ton and District Officer's Institute by
the Branch executive, as well as several

prominent engineers of the district.

Annual Studenf and Junior Night, March 15

C. P. Layard, Jr.E.I.C, with his well

Ijrepared and ably presented paper on
"the Electric Smelting of Iron Ore" won
first prize in the hot'v contested Hamil-
ton Branch Junior and Student Competi-
tion.

Mr. Layard is employed by the Steel

Company of Canada and his first hand
knowledge of the blast-furnace method
of smelting of iron ore was e\ident.
In some parts of this country the

proximity of cheap power, as well as

ore, could make electric smelting of iron

ore less expensi\'e than the blast furnace
method. This is true especially in cases

where output is not expected to be great

enough to warrant the establishing of an
expensive blast furnace.
The speaker carried the remarks to

a logical conclusion, and on the strength

of his pre\'ioush' subnntted written
naper, he was awarded the cheque for

fifty dollars by i^. T. W. Bailey, the

branch chairman.
Prior to the final night of oral ijresen-

tations, ten written papers were sub-
mitted to the judges, and two semi-
final nights were necessary to allow
twenty minutes for each contestant to

present his paper, before the judges.
From these two evenings, four papers,

including that of Mr. Layard were
chosen and presented before the Branch
meeting on March 15 at McMaster Uni-
versity.

D. J. Urquhart, S.E.I.C, employed at

Canadian Westinghouse, was awarded
second prize of thirty-fi\'e dollars for

his fine presentation on "The Gas Tur-
bine as a Locomotive Prime Mover".
His talk was very well received by the
meeting.
A paper by J. S. R. Beck, Jr.E.I.C,

on "Prestre.ssed Concrete Beams" was
capably presented and we.l illustrated.

Mr.Beck, a designer with C C Parker,
consulting engineers, of necessity relied

on European examples of prestres-sing as

it has yet to be develo,)e(i to any great
extent in this country. For his paper,

he was awarded third prize of twent\'

<lollars.

J. P. Hartt, S.E.I.C, field engineer
for the ,lohn Mohr Co. of Chicago, de-
signers and erectors of blast furnaces,

spoke on his experience of a summer's
work with Imperial Oil in Alberta. For
his paper on "Soil Corrosion of Pii)e

Lines" Mr. Hartt received honourable
mention.
The chairmanshi]) of the meeting was

shared by the three members of the
Student's and Junior's Committee, con-
sisting of Messrs. R. D. Ro.sser, Jr.E.I.C.

N. Blakely. Jr.E.I.C, and Committee
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A. L. MacLean, r.c.e.m.e., b.m.c; vice
chairman, Professor J. S. Campbell;
.secretary treasurer, S. H. Roche.ster;
Executive Committee, Lt.-Col. J. R.
Dunlop, o.c. R.C.E.M.E., Barriefield ; V. R.
Currie, city engineer, Kingston, Ontario,
and J. T. Provan, Aluminum Company
of Canada ; Ex-Officio Members of Com-
mittee, past chairman, G. T. Andrews.
Major A. L. MacLean, introduced the

speaker for the evening. Dr. George F.
G. Stanley, head of the Royal Military
College Department of HLstorj-, who ad-
dressed the meeting on the "Historj- of
Kingston". Dr. Stanley followed his in-
timate and often humourous impre.ssion.s
of Kingston in the years 1673 to 1879
with an appeal that these tangible links
with the historical past be maintained.
Kingston's story is a long one, linked
with the whole storj' of Canada from
Frontenac to La Salle through the Iro-
quois Wars, the fall of New France, the
American Revolution, the War of 1812,
the rebellions of 1837, the struggle for
responsible government. Confederation,
and the career of Sir John A. Mac-
donald.

In a well informed di.scour.se. Dr.
Stanley reviewed the history of Fort
Frederick, Fort Henry, the Mumey
Tower and Alwington Hou.se, the seat
of three governors. These old buildings
in his opinion, are lasting landmarks of
the early settlement of the area and
are not full}' appreciated.

Concluding, the speaker cautioned that
tlie zeal for modernization should not
be allowed to blind us to the importance
of maintaining our greatest assets — our
historical landmarks.

Chairman B. A. Warren, S.E.I.C. While
the three judges, consisting of Messrs.
L. C. Sentance, W. A. T. Gilmour, and
Xeil Metcalf, all past chairmen of the
branch; were deliberating the final judg-
ment, Mr. Warren conducted a ciues-

tion period during which many inter-

ested members at the meeting fired

pertinent questions ai the contestants
of the evening.
The other six members who entered

the competition were introduced to the
meeting. These were D. A. Peterson,
S.E.I.C, who spoke on "The Astoria
River Power Development"; W. A.
Connelly, Jr.E.I.C, whose paper was
on "Better Spot Welding" and K. H.
Kitching, Jr.E.I.C, who talked about
his work in the "Development of Mag-
netic Cores in High Frequency Trans-
formers". D. M. Stringer, Jr.E.I.C, came
down from Brantford to speak on "The
Place of Chemical Engineers in Tex-
tiles", while the paper of F. D. Priestly,
S.E.I.C., covered the "Snare River
Power Project." B. G. Cameron, Jr.E.I.C.
presented a paper on "Transformer
Lightning and Testing".
The evening was topped with coffee

and do-nuts. Previous to the evening's
papers pre.sentation, all ton contestants,
the committee, and the judges had din-
ner at the Fountain.
The competition kept the panel of

most co-operative and capaible judges
very busy, no detail being overlooked
in securing the best judgments, and each
contestant received a written appraisal
of both written and oral presentation
of his paper. The ten entrants repre-

sented a good cros.s-section of local in-

dustry by their subjects, and graduates
of engineering schools from U.B.C to

No\a Scotia Tech were included among
them.
The keenness of the competitors, the

interest and assistance of the Branch
executive, and the good work of the
judges lightened the burden of the
papers committee, and were all respon-
sible for the success of the comiietition.

All paiJers have been forwarded to the
Ontario's zone Galbraith Competition.

Kingston

S. H. Rochester, m.e.i.c.

Secretary-Treasurer

Annual Dinner Meeting, May 26

Ciiairnian Mr. G. T. Andrews intro-

duced the distinguished guests and mem-
bers at the head table.

After dinner, J. T. Provan read the
secret Ml y treasurer's report, mentioning
that the branch membership now totaled
2,S9, including 260 resident members, 11

non-resident and 2 honorary members,
.•uid 5 life members.

Mr. Andrews, in a brief review of the
year's activities, pointed out the value
of I he Engineering Institute in fostering
better relations between the younger and
older engineers with a view to better
underslanding and higher proficiency in

the field of engineering.
Professor A. Jackson and Lieutenant

Colonel King were appointed scrutineers
for the election ballot the results of
which were as follows: Chairman, Major
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Retiring chairman G. T. Andrews
thanked Dr. Stanley and before the

meeting was adjourned Major A. L.

MacLean accepted the chairmanship.

Lakehead

G. S. H.ALTER, M.E.I.C.

Secretary-Treasurer

General luncheon Meeting, Fort William, June

Branch Chairman 0. J. Koreen pre-

sided, and there were 26 members and
guests present.

The secretary read the minutes of

ilie general meeting of March 30th. Mr.
J. H. Hargrave moved adoption of the

mmutes, Mr. F. E. Ayers seconded hi.s

motion and the minutes were unani-

mously approved as read.

There was a discussion period regard-

ing The Engineering Journal, a suggest-
' d grant to Lakehead Branch repre-

sentative at the Annual Meetings, and
the purchasing of engineering films

which would be distributed by the lociil

library. The matters were left to th(^

executive for recommendations.
Three interesting films were shown:
A Harbour Goes to France", cover-

ing the Mulberry Operation, "Fido",
showing fog dispersal in Airports by
using burning gasoline; and "Operation
Pluto" in which a gas line was built

from England to France under the

channel.

Another film, "'Photo Canada" dem-
'in.^trated the methods of taking and
making aerial photographs.

Annual Dinner Meeting, June 22, at Port Arthur

The secretary-treasurer read the min-
utes of the last annual meeting on June
20. 1950, and they were duly moved
ind seconded and approved.
Air. Korean, presiding, introduced

members of the sister profe.ssions, Mr.
B. G. Weiler of Lakehead Law Societj'.

Dr. B. MacLeod of the Medical Society.
and Dr. L. Hastings of the Dental Asso-
ciation, who brought greetings from
their respective organizations to the
Engineering Institute.

Mr. T. C. Arm.strong was called upon
to introduce the guest speaker, Mr. N.
U . Harrison, district agricultural repre-
sentative. Mr. Harrison told of the
l.irge quantities of dairy and agricul-
tural products being produced in this

district and told of the large income to

the farmers from the produce. He ad-
> ised that farming is Canada's largest
-ingle industry today and that 25 per
-'Ut of freight railway traffic is farm
materials. The speaker talked of many
interesting sidelights of local farming,
and he advised that the latest project
of local farmers has been to improve
dairy cattle by breeding by means of
artificial insemination. Mr. T. C. Ander-
son moved a very able vote of thanks
to the speaker and the vote was sec-
onded by Mr. F. E. Ayers, and was
carried unanimously.
The chairman called on the chairmen

of various committees who gave their
annual reports: programme, F. E.
Ayers; membership, E. T. Charnock;
audit, A. J. Mickeison; student guid-
ance, W. H. Small.
The chairman moved adoption of

their reports and they were seconded
and carried.

Mr. H. M. Olsson, nomination com-
mittee chairman, then read the pro-
posed slate of officers for the coming
year as follows: Chairman, A. J. Mick-

Efficient low-cost heating

with "Canadian Buffalo'' Unit

Heaters gives you these

three immediate benefits

MORE "ON THE JOB"

COMFORT FOR EMPLOYEES

When a worker is cold, his efficiency and rate of

production are lowered. More than that, his

health is endangered . . . production time is lost

due to absenteeism caused by colds or flu. By
placing "Canadian Buffalo" Unit Heaters in

strategic places throughout working areas you
can assure warm, comfortable, healthy working
conditions . . . conditions that keep employees
working better — producing more.

BREEZO-FIN UNIT HEATER
Ideal for heating those "chilly

spots" in your plant. Operates on
2 lbs. to 100 lbs. steam pressure.

Adiustoble louvers throw heat in

any desired direction. Available
in 20 sizes. Finished in dull, ham-
mer tone.

o LOWER OPERATING COST

"Canadian Buffalo" Unit Heaters can be in-

stalled quickly and easily to any standard steam

system. Every phase of design and performance

has been tested and proved to assure you the

utmost in satisfaction with the lowest possible

installation and operating costs.

© LASTING, TROUBLE-FREE SERVICE

A trained "Canadian Buffalo" Engineer stands
ready to advise you on your heating problems.
He's an air specialist . , . backed by a firm with
over 40 years experience in the design and manu-
facture of air handling equipment. Let him help
you choose the "Canadian Buffalo" air handling
equipment best suited to your needs.

CANADIAN BLOWER
6l forge

COMPANY LIMITED
HEAD OFFICE: KITCHENER, ONTARIO

HIGHBOY and LOWBOY
UNIT HEATER

For heating large areas of your
plant . . . "Highboy" floor type
model or "lowboy" model for

suspension from ceiling, ideal

for general heating and ventilat-

ing installations. Neat, compact
design with specially designed
outlets that diffuse heat effec-

tively throughout the working
area.

Write to-day outlining your spe-

cific pumping problem. We'll be

pleased to send you a "Canadian

Buffalo" bulletin describing the

pump best suited to fill your re-

quirements efficiently and econ-

omically.

ENGINEERING SALES OFFICES:

WINNIPEG . REGINA
MONTREAL • TORONTO

• CALGARY •

• HAMILTON
EDMONTON
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Today- Up-to-date

Consultants

Specify Bus-Duct

De-centralized power and light distribution

is needed to meet the requirements of

modern industrial plants and factories.

• • •

Bulldog BUStribution DUCT is such a de-

centralized system. BUStribution DUCT
runs stretch over the length and breadth

of a building — pass right over the load

areas. Power is supplied to the machines

below by means of a simple plug-in —
installed by an electrician in a matter of

mere minutes.

• • •

It is a low-cost, high-efficiency system

that provides production flexibility and

change-over economy. You can't match it

with any centralized method. That's

important these days.

• • •

Why don't you contact the Duct Systems

specialist at the Amalgamated Electric

office nearest to you—or write to our Duct

System Division at Toronto, for full

particulars?
• • •

P.S. See you at booth "K" Electrical

Building at the Canadian National Exhibi-

tion, August 24 to September 8.

JOE

AMALGAMATED
ELECTRIC CORPORATION LIMITED

MONTREAL-TORONTO
WINNI PEG -CALGARr- VANCOUVER
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elson; Vice-Chairman, T. C. Anderson;
Sec-Treasurer, F. E. Ayers; Directors
(Fort William), A. D. Norton, G. S.

Halter and E. T. Charnock ; Directons
(Port Arthur), J. H. Hargrave, K. Mc-
Kaffrey and D. I. Nattress; Ex-officio,

S. E. Flook. Councillor, and 0. J. Kor-
een, past chairman ; Non-resident, D.
Hunter, eastern district representati^e,

and M. S. Fotheringham, western dis-

trict repre.sentative.

Mr. Olsson moved that the slate be
accepted and it was seconded by Mr.
Small and unanimously ajiproved. A
vote of thanks, heartily endorsed by the

Slathering, was tendered to the oiitgoing

executive.

Mr. Koreen thanked his executive for

their co-operation, and for their good
work and wished success to the incom-
ing executive and chairman. He then
handed the gavel to the new chairman,
Mr. A. J. Mickelson, who stated that it

would be a pleasure and an honour to

serve as Lakehead Branch chairman. He
introduced the members of the nev,'

executive to the a.s.sembly, and the
meeting adjourned.
Forty members and guests attended.

Moncton

V. C. Bl.\ckett, m.e.i.c.

Secretary-Treasurer

Branch Meeting, April 19

A very interesting lecture on Jet
Aircraft was delivered by C. Hastings-
Skelton, m.e.i.c, district aeronautical
engineer. Department of Transport, Dor-
val, Que. N. B. Eagles, the branch
chairman, presided.

"In jet propulsion," stated Mr. Skel-
ton. "energy is translated into heat anil

then directly into velocity. In the con-
ventional lype of aircraft with its piston
engine, the propel lor is used to move
a large volume of air slowl.y. The jet

uses a .small quantity of air at a higli

velocity."

After describing the four main types
of jet engines, the speaker admitted
that the jet aircraft has its limitations.

It lacks the flexibility of control of tlie

piopellor type, and the power is low
while taxiing and at take-off. Further-

more, the range is short and there is a
^harp loss of power at reduced speed*.
Howe\er. there are many important

advantages. The power unit is .smaller

and lighter than the reciprocating engine
of comparable power. A low grade of
fuel, generally kero.sene, Is used, thus
reducing the fire ri.sk. A unit can ea.sily

be lifted out for repairs and replaced
by another. The meclianism is simple
and there is no ignition .system except
for initial starting. In operation, there
is a sa\ing in time as no warm up period
is required. The overall efficiency in-

creases with the .speed and altitude, and
there is less vibration and none of the
gyroscopic action of the propeller type
of aircraft. Finally, pa.ssengers can be
deplaned without danger as the aircraft

is clo.-<e to the ground.
Following the address, a film was

.screened, showing the operation of jet

engines.
The chairman extended the thanks of

the meeting to Mr. Skelton for the

paper he had presented.

Montreal

R. S. WOTHERSPOOX, M.E.I.C.

Secretary-Treasurer

Eastern Township Meeting, June J

.\n Eastern Townships branch of the

Institute is a strong probability for next
fall. At a meeting of the branch held in

Sherbrooke on June 1st. a petition was
signed by some 30 members in the dis-

trict and a committee was appointed to

complete the required procedure for the

establishment of a branch. George M.
Dick. M.E.I.C. manager of engineering
and purchasing at Canadian IngersoU-
Rand. was appointed chairman of the

Iiro\"isional committee.
The meeting had been organized by

the branch as a special service to its

non-resident members in the Eastern
Townships. Some 30 members in the dis-

trict attended and about 10 membei
from Montreal travelled to Sherbrook
for the occasion. A visit was made :

the afternoon to the plant of the Can;i-

dian Ingersoll-Rand Company in Sher-

brooke. In the evening, members wen
the guests of Crepeau. Cote <t Lemieux.
consulting engineers of Sherbrooke. a'

The dinner nieelinf; at the Social Club in Sherbrooke. at which ensine^rs in

the Ka.stern Townships district discussed the possibility of forinina a Sher-

brooke Branch. The meeting was organized by the Montreal Branch and the

hosts for the dinner were Messrs. Crepeau, Cote & Leniieux. consulting engi-

neers, Sherbrooke.
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;i rccei)tion in the Social Club. A dinner
meeting followed, under the chnirman-
ship of E. R. Smallhorn, chairman of

the Montreal branch. Dr. J. B. Stn-ling,

vice-president of the In.stitiite, .spoke on
engineering organizations and their re-

lationship. Following hi.s address, a dis-

cussion was hold on the advisability of

establishing a branch of the Institute

in Sherbrookc to ser\-e the Eastern
Townships. The general feeling was that

.-iuch a branch would survive and th;u

it would be of particular help to youngc-r

engineers in the district.

Ottawa

W. R. Meredith, m.e.i.c.

Secretary-Treasurer

Radar Demonsfrafion

"Radel II," the National Research
Council's floating radar laboratory, with

30 passengers aboard, slipped away from
her dock behind the N.R.C. Building,

Sussex Street, on two cruises recently,

to demonstrate a simplified radar guid-

ance system. The same techniriue may
shortly be installed in all Canadian mer-
chant marine vessels.

The two trips, sponsored by the Ot-
lawa Branch of the Engineering Institute

if Canada, were preceded by a brief

explanation of the workings and uses

of radar bv Capt. Ross Smyth, master
of "Radel H," and R. Guy Ballard, head
of the Electrical and Radio Division of

N.R.C. and chairman of the Ottawa
Branch of E.I.C.
The trim craft left on its first cruise

shortly after 5.30 o'clock, eastward on

Engini'tis w li,) attended tlic l'>asti'rn Townships meeting at Sherl»r<).)ke, visited
the plant of Canatlian Ingersoll-Kand, where this photograph was taken.

the Ottawa River. A short distance be-
yond Rockcliffe Airport, it turned on its

homeward journey. The second cruise,

which started at seven o'clock, followe'l

an identical course.

Radar screens set up on the cruiser's

bridge and in the foc'sle below decks,

provided the passengers with an in-

triguing geographical location of the

towering banks of the river, and the
tiny obstacle "islands" which might im-
pede its course.

The new and simplified type of radar
guidance, according to N.R.C. experts,

provides the crew of a merchant vessel

with the direct locations of islands and
objects floating high out of the water.
However, because of its 10 degree angle,

NORTON FLAT-BOTTOM TANKS

The above view shows a 35,000-bbl. tank installed at

the McColl-Frontenac Oil Company, Limited, terminal
at Barnet, B.C. One 15,000-bbl. and two 20,000-bbl.

tanks were also installed at this terminal. Gasoline is

received by ocean tanker and stored in the above-men-
tioned tanks until it is shipped by tank car to the interior

of British Columbia, by tank truck to the Vancouver
area and by barge to Vancouver Island.

If you are considering increasing your present or
future storage facilities, write our nearest office for full

details or tenders on welded steel tanks that are — built

for the job.

HORTON STEEL WORKS LIMITED
TORONTO, ONT. FORT ERIE, ONT. MONTREAL, QUE.

REPRESENUTIVES

Mumford-Medland Ltd., Winnipeg, Man. • Gordon Russell Ltd., Voncouver, B.C.

COGHLIN SPRINGS
for Quality and Satisfaction

We manufacture all kinds of Springs, large
and small, for every purpose.

Our eighty-two years' experience is your
guarantee of superior quality and work-
manship.

^-'COGHLINsa,..
3320 ONTARIO STREET EAST

MONTREAL, CANADA
Established 1869

Agents :

Filer-Smith Machinery Co. Limited, Winnipeg
C. M. Lovsted & Co. (Canada) Limited, Vancouver
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I ABSOLUTELY TIGHT

uick Coupling Units ^ quick detach
EVER-TITE Units are permanently affixed to outlets. Hose connection is made by merely

sliding the coupler over the adapter—and pressing handles closed. Sizes Vg" to 6".

Think of tAcse adyantagt%:

SPEED - SAFETY - ECONOMY - STRENGTH - LIGHT-WEIGHT
- NO THREADS, SNAPS OR TURNING LUGS -

- TIGHT UNDER ALL PRESSURES - POSITIVE ACTION NO GUESS WORK -

Ft prices and technical dttaiU write to the Canadian Distributors:

R. IV. G. OIL EQIJIPMEIVT €0. LTD.
5337 PAPINEAU AVENUE MONTREAL, QUE.

^Z-
Gasoline

Fuel Oil

Gases

Benzol

Aromatics

Steam

Chemicals

Painb

Syrups

Etc., Etc.

it will not warn radar men on a mer-
chant ship of an approaching enemy
aircraft.

The equipme]it, the experts pointed
out, is so simple it can be managed bv
anyone with a minimum of instruction.

Saguenay

F. E. Hogg, m.e.i.c.

Secretary-Treasurer

Junior Section

C. C LOUTTIT
Acting Sec.-Treas.

Smoker Meeting, May 15

A debate on the topic "Resolved that
there should be greater standardization
of respon.sibility, authority and remun-
eration for Professional Engineers in

Canadian Industry" was presented.
Me.ssrs. D. Archer, P. Shopflocher and
S. Solinski took the negative side, while
the affirmative was upheld by Messrs.
W. Armstrong, W. Tracy and C. Louttit.
Mr. H. V. Page acted as chairman. After
the debate the members were asked to

judge, basing their vote on the manner
of presentation rather than the subject
matter. The negative side won by an
overwhelming majority.
At the conclusion of the business part

of the meeting, Mr. H. V. Page was pre-
sented with a farewell gift, Mr. D.
Archer making the presentation. Mr.
Page expressed his appreciation of the

kindness and thoughtfulness shown to

him.
The social part of the evening then

commenced. Adequate refreshments
rounded out a very enjoyable evening,
attended by 49 members.

Saskatchewan

D. W. Houston, m.e.i.c.

Secretary-Treasurer

W. M. Berry, m.e.i.c.

Branch News Editor

Dinner Meeting at Regina, May 21

Members of the Branch and of the

Association of Professional Engineers of

Saskatchewan, attended the dinner and
programme arranged by H. F. Wick-
ware, programme chairman.
The guest speaker of the evening was

Mr. H. P. Swarthout of the General
Electric Company, Schenectady, N.Y.,
who spoke on "Gas Turbines". Mr.
Swarthout described his company's ef-

forts to produce a commercial gas tur-

bine for use on railroads and for cen-

tral station electricity production. Thjir
standard unit is one rated at 3,500 kw..

but which in actual practice has been
found to average over -4,000 kw. Several
units have been sold and are now oper-
ating successfully in central power sta-

tions. These units have the advantages
of fast starting on-load time and rela-

tively high efficiency, especially when

the exhaust heat is used for feedwater
heating. He explained that his company
is now actively considering the devel-
opment of a 15,000-kw. unit. His taUc
was well illustrated with slides.

Vancouver

Stuart S. Lefeaux, m.e.i.c.

Secretary-Treasurer

H. T. LiBBY, m.e.i.c.

Branch News Editor

Plant Visit, June 15

Approximately 30 members of the

Vancouver Branch met, in the after-

noon, at the Abbotsford plant of the

Clayburn Brick Company, about 45

miles east of Vancouver, for a tour

through the plant. The party formed
into groups, each under the guidance oi

a qualified member of the plant staff

The different clays used are min
on the Compan}''s property near K
gard. They are shipped to the plan

where thej- are stock piled. From tj

stock piles the clays are clam shell

to their various hoppers from when
they are crushed and blended. Ti.

blended clays are conveyed to the pug-

mills where they are mixed with the

correct amount of water.
One machine extrudes the moist cla\

as a continuous slug which is cut into

brick thicknesses with wires. Drv-

CORPORATION I
LIMITED

TORONTO • WELLAND • MONTREAL

WINNIPEG • KIRKIAND LAKE

The four divisions of United Steel are engaged in

the design and manufacture of essential components

and complete installations . . . Transmission Ecfuip-

meet — Sanitation Equipment — Materials Handling

Equipment — Coal and Ore Handling Equipment, and

many other types of mechanical equipment for industry.
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pressed bricks are made under a hy-

draulic press. The clay for this process

lias only a small trace of moisture,

which accounts for the name. Special

shapes are made by hand in boxes in

much the same way as a moulder makes
cores.

All bricks are piled on refractory bot-

tomed cars in an open pattern and are

conveyed to a drying oven where they

remain for approximately two days.

From the drying oven they go to the

brick kiln. In the first zone of the kiln

they are brought slowly up to heat, the

temperature increasing along the kiln

until the maximum is reached for the

particular brick being burnt, approxi-

mately 2200° fahrenheit, and then the

temperature slowly recedes in each sub-

sequent zone. Temperatures are traced

on recording thermocouple pyrometers
and are checked with pyrometric cones
placed on the loads. In the last zone

the bricks are cooled with an air cur-

rent. The hot air is used partly for

secondary air in the firing zone, and
partly for heating the drying oven.
The party then proceeded to the Kil-

gard plant about five miles past Abbots-
ford where sewer tile and flue linings

are manufactured, and witnessed the
manufacture of sewer tile. The bell ends
are formed by forcing moist clay into a
mould. The end of the mould is then
removed and the pipe is formed by
extrusion. The ends are trimmed and
smoothed by hand and the pipes are
piled in racks to air dry.

The tiles are piled in beehi\e ovens
and put through their firing c.ycle, it

taking about two days to get up to

heat and several more for the fritting

and cooling cycle.

The plant is equipped v;ith a machine
shop and woodworking plant where
dies, moulds, etc. are made, and new
machines are designed and tested.

At the conclusion of the tour refresh-

ments were served in the Company's
office.

Mr. De,iong, Branch vice chairman,
expressed his regret that, owing to pres-

sure of business. Chairman Jack Mc-
Donald could not be present, and
expressed his thanks to the Manager.
Mr. Hengerford, and staff of the Clay-
burn Brick Company for a \'ery fine

and interesting visit.

Tour of Engineering Building, U.B.C.

The May meeting of the Branch took
the form of a tour of inspection through
the new Engineering Building at the-

University of British Columbia.
The group was welcomed by Dr. H.

MacLeod, dean of the faculty of api)lic(l

science. Pi'ofessor F. Muir explained
how the l)uiiding was planned and out-
lined the facilities that are housed in it.

Groups were conducted through the
Soil Laboratory, Survey Equipment
Room, Materials Testing Laboratory.
Hydraulics Laboratory and Drafting
Room.
The equipment and methods of eacii

Department were amply exjilained and
demonstrated by the guides, and the
members were impressed with the splen-

did new building and facilities.

After the 2Mi-hour four, the members
met in one of the lecture rooms for

informal discussion, where they were
treated to coffee and doughnuts. It was
agreed that the evening had been a

complete success and every credit was
due to Professor S. DeJong, Branch
\ice-chairman, for arranging it.

H. W. -Dutch" McPherson with the

hearty approval of all present, expressed
a vote of thanks to the University staff

for a very educational and entertaining
evening.

Winnipeg

G. W. MOULE, M.E.I.C.

Assistant Secretary

G. E. Cole, m.e.i.c.

Branch News Editor

Meeting at Brandon, June 9

Five members of the Management
Committee met with a group of four-
teen Brandon engineers to assist in the
establishment of a section of the Branch
in that city.

W. J. Hodge, jr.K.i.c, explained that

two meetings of Brandon engineers had
been held this year, and that it had
been proposed to establish a Brandon
Section of the Winnipeg Brancii. Such
an organization was thougiit likely to be
of immen.se service and value to the
members in this area, and the Manage-
ment Committee members were invited
to discuss the proposal.

In the absence of Branch Chairman
W. D. Hurst, Mr. Fisher expre.ssed the
appreciation of the Branch for the hos-
pitality received at Brandon. Mr. Moule

'omprojecl*

loWormance

^

I

REPRESENTATIVES
QUEBEC & MARITIME PROVINCES: Marshall
Equipment Company, lnc.,620.Lagauchetiere Street
West. MONTREAL. P. Q. (Walter M. Smith-
President). ONTARIO: Laurie & Lamb. 284. King
Street Wejt. TORONTO. Ont. Head Office: 512.

Tranjporution Building. MONTREAL. .P. Q. I.

The safe ar^efFicient handling of costly plant

places a heavy respb<)sibility on the maintenance
engineer, and the prb^lem is one worthy of

consideration by all concerh^i.

Whether designed to oUr standard specific-

ation or individually built to m^t the specific

juirements of the customer, a Wharton Crane
will mfeet^the situation.

MANITOBA. SASKATCHEWAN AND
ALBERTA: Mumford, Medland Ltd., 576,
Wall Street, WINNIPEG, Man.
BRITISH COLUMBIA: Vancouver
Engineering Works Ltd., 519 to 659,
West Sixth Avenue. VANCOUVER. B. C.

CRANE e HOIST CO. LTD.

REDDISH STOCKPORT ENGLAND
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led a round-table discussion of Institute,

Branch, and Section affairs, and the
value of membership in the Institute
was discussed. Another topic was engi-
neering salaries, and it was pointed out
that while the Institute should not be
considered as a bargaining agent, more
could be done in the way of recom-
mendations in this respect.

The co-operative agreement in Mani-
toba was reviewed, and Branch by-laws
discu.ssed. It was established that under
the Branch by-laws a section could be
established in Brandon, and that though
corporate membership there is small, an
increase is anticipated. The matter of
allocation of funds, and of the man-
agement of meetings were discussed, and
the meeting closed with the suggestion
that a formal request for ]iermission to

establish a Section would be forwarded
to the jManagement Committee.
The formation of the Brandon Section

was appro\ed by the Branch Manage-
ment Committee at the June 19 meet-
ing.

Electrical Section

K. H.-iLLiSON, jr.E.I.C.

Secretary

J. G. Dickinson, jr.E.i.c.

Editor

Electrical Section Meeting, May 10

"Some Problems Affecting Long Dis-
tance a-c High Voltage Transmission,"

was the title of the very interesting talk
given by Mr. J. Dorsey, of Uni\ersity ot

Manitoba.
Professor Dorsey has long been studj'-

ing, lectuiing. and experimenting in the
realm of long distance high voltage
transmission. A good deal of his woik
has been directed towards d-c transmis-
sion. Much, of course, makes impracti-
cal, as yet, high voltage d-c transmis-
sion, but it can be hoped that some-
thing will come of it with the continued
interest of engineers, should funds be
made available for univei'sity laboratory
experimentation. Certainly, the cost of

long distance a-c transmission is high,

and with available hydro-electric devel-
opments becoming further and further
from the industrial centres, the econ-
omics of the situation will offer more
and more incentive to impro\-ements in

the present systems.
Professor Dorsey's talk was in two

sections. The first was a review of funda-
mental a-c high voltage transmission
theory, with particular reference to

maximum power output. The second was
a discussion of the recent Swedish 600-

mile a-c high voltage transmission line

from Harspranget to Hallsberg. and the
compensation methods there used to in-

crease the power output. Profe.«.sor Dor-
sey brought forward some of his ideas

as to how the maximum power output
of such a line could be increased very
substantially.

The talk was extremely interesting

from the practical and the academic
viewpoints. There was much food for

thought, much of which may eventually
go to improving long distance high volt-

age a-c transmission immeasurably.

Vancouver

Engineers' Wive.s Association

Second Annual Dinner and Dance, May 28

Convened by Mrs. A. E. Gordon. Mrs.
N. Beaton and Mrs. W. 0. Richmoad,
the dance successful!}' climaxed the

season's activities.

In the absence of the president. Mrs.
G. W. Allan. Mrs. E. L. Hartley, vice-

president, welcomed the gue.sts. Head
table guests included: Mr. and Mrs. R.
A. McLachlin. Mr. and Mrs. J. E.
Macdonald. Dean and Mrs. J. H.
McLeod. Dr. and Mrs. J. X. Finlayson,
Mr. and Mrs. Sidnev Hogg and Major
and Mrs. E. L. Hartley.
Mr. R. A. McLachlin, president of

the Professional Engineers' Association

of B.C. and Mr. J. E. Macdonald. chair-

man of the Vancouver Branch of the

Institute, brought greetings from these

organizations. On behalf of the Engi-
neers' Wives Association Mrs. Sidney
Hogg presented a cheque for SlOO to

Mr. Macdonald to be used as a bursary

for an engineering student at the L^^ni-

\ersity of British Columbia. Vocal .solos

were given by Mrs. H. Brownell accom-
panied by Mrs. C. M. Stewart.
Following the dinner, members and

their friends enjoyed an evening of

dancing with square dance numbers
called by Mr. Douglas E. Bell.

Butt Joint pattern. With

shoulder reinforcement,

for added strength.

Patent Pending

Continuous B.C. Fir Wood Stave Pipe — 13 Ft. Dia. Pressure Creosoted

With Pacific Metal Butt Joints (Improved Pattern) and Truss Rod Cradles

Installed by us for Irrigation Syphon
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(eviews

Additions to the Institute Library

— Book Notes — Abstracts

BOOK REVIEW
Modern Railroad Structures. C. P.

Disney and R. F. Legget. Toronto,
McGraw-Hill, 1949. 213pp., illus., $5.00.

Due to a mutual desire on the part of

the authors and their friends of making
better known the new developments in

railroad engineering, this book has been
produced and published.
The importance of soil mechanics in

railroad woi-k is considered in the first

chapter, including subsurface exploration
and soil classification, bearing capacities

of soils, and drainage considerations.

Steel-pile bridge piers and abutments,
with developments in steel piling and steel

H piles are then considered, followed by
bridges of rigid frame design, precast
concrete, and solid deck with tracks.

The authors then consider turntables,
i hiee-point turntable design, turntable
pits, and conversion procedure.
The concluding 50 pages deal with

repaving and restoration of concrete and
masonry construction. This includes "in-

trusion" technique, "Intrusion-Prepakt"
process, and "Prepakt - steel - H - column"
bridge piers.

Almost every page carries an excellent

I

photographic reproduction of the structure
under consideration, in many instances
showing fine close up detail.

Each chapter includes bibliographical
references, and the book also has a good
table of contents and index. E.K.

BOOK NOTES
Prepared by the Library of

The Engineering Institute of Canada
Civil Engineering Handbook. 3rd ed.

Tj. C. Urquhart ed. Toronto, McGraw-
Hill, 1950. 1002pp., illus., .111.05.

This new edition presents a wealth of
essential theory and standards, practice
and data, to meet the needs of civil

engineers in solving problems — particu-
larly those outside their specialized fields.

This handbook gives hundreds of rules,

principles, working instructions, and other
modern engineering pointers on : surveying,
railway, highway and airport engineering,
mechanics of materials, hydraulics, stresse.s
m framed structures, steel design, cement
and concrete, foundations, sewerage and
sewage disposal, water works, etc.

Mecanique Theoriqiie des Sols. K.
Terzaghi. Paris, Dunod, 1951. 474pi).,
illus., 2950 fr.

The contents of this volume have bei'n

limited to theories which have stood the

test of experience and which are applicable,

under certain conditions and restrictions,

to the approximate solution of practical

problems. The properties of real soils and
the performance of soils under field condi-

tions are not discussed in this volume.
This is a French translation of the well-

known book "Theoretical Soil Mechanics".

Molesworth's handbook of engineer-
ing formulae and data. 34th ed. A. P.

Thurston, ed. London, Spon, 1951.

1672 pp., illus., 32/6.

This handbook is divided into four

sections. The first section is called

"general", and contains standard units,

mathematical tables, j)hysical data, and
similar information of current usefulness.

The second section is on civil and general

engineering; it deals with such structures

as billges marine works, roads, raili'oads,

irrigation systems, etc. The following sub-

division, on mechanical engineering, covers

steam engineering, railway engineering,

power transmi.ssion, refrigeration, marine
engineering, etc. The last hundred pages
are devoted to information of interest to

the electrical engineer.

Natural Gas Economics. J. A. Kornfield.

Dallas, Transportation Press, 1949.

261 pp., illus., $5.00.

This book is primarily intended as a

reference book covering the major eco-

nomic problems confronting the natural

gas industry of the United States. The
author explains the role of natural gas in

modern economy, and the modern con-

cepts of its conservation. The intriguing

and popular subject of synthetic fuels is

discussed at length with a review of the

Fisher-Tropsch process, and some of the

problems relative to its application in the

Southwest.

Ordnance Production Methods. C. O.

Herb ed. New York, Industrial Press,

cl951. 534 pp., illus., $10.70.

This work is a collection of articles

published in the British magazine "Ma-
chinery" during World War II. It describes

manufacturing operations on rifles and
small arms, machine guns, bullets, shells,
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cartridge cases, guns, bombs, tanks and
other weapon.s of war. In it. Great Britain's

production experts explain hundreds of

procedures and tooling set-ups that proved
successful. It is the editor's claim that the
World War II methods explained in this

book are still applicable to today's prob-
lems.

Plant Layout: Planning and Practice.
R. W. "Mallick and A. T. Gaudreau.
New York, Wiley, cl951. 391 pp.,
illus., $7.50.

This book is divided in four main parts:

Approach to plant layout, planning the
processing departments, designing plant
service facilities, justifying the layout
project. Several sets of elements, factors,

principles, and objectives have been
presented in itemized lists and tables.

The present work has been written prima-
rily with the administrative executive
and plant engineer in mind. It was also

developed as a quick guide for senior and
junior engineers and as a reference work
for engineering colleges and schools of

business administration.

Radio and Television Receiver Cir-
cuitry and Operation. A. A. Ghirardi
and J. R. Johnson. New York, Rinehart,
cl951. 669 pp., illus., $6.50.

This book is written for the radio service

technician, the student and the radio
experimenter. The coverage includes the
latest developments in circuits, antennas,
materials of construction, principles of

operation and explanations of the AM,
FM and TV forms of transmission. Be-
cause of their close relation to the main
subject, modern recorders, record changers,
and pickup devices are also thoroughly
discussed, together with new magnetic
recording devices.

Scholarships, Fellowships and Loans.
Volume 2. S. N. Feingold. Boston,
Bellman, cl951. 312 pp., $5.00.

In this second volume, student aid funds
included in volume I have not been re-

printed, unless the agency administering
the funds has been changed. American
scholarships, fellowships and loans are

listed alphabetically by administering
agency with name and address, qualifica-

tions, funds available, special fields of

interest, and where to apply for informa-
tion and application. A section entitled

"Planning your career" gives sources of

information, sample application blank,

suggestions for the scholarship candidate,

and filing application. A bibliography of

papers on the subject is included.

Thermostats and Temperature-Regu-
lating Instruments. 3rd ed. Roosevelt
Griffiths. London, Griffin, 1951. 217 pp.,
illus., 20/-.

The application of automatic tempera-
ture controllers for laboratory and in-

dustrial purposes has increased tre-

mendously during the past few years, and
is likely to continue to do so. In this

revision of this book the author has dealt

with every type of instrument, including

those of recent development which
employ servo-systems or electronic me-
chanisms. Theoretical aspects of the

subject are considered in an appendix.
References to the literature of the various

types of regulators are given at the end
of each chapter.

Traffic Engineering Handbook. 2nd ed.

H. K. Evans, ed. New Haven, Institute

of Traffic Engineers, 1950. 514 pp.,
illus., $3.00.

Featuring a great many illustrations,

tables and definitions, this handbook
covers such varied subjects as traffic
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Steam piping in a big utility power plant;

valtvs are the revolutionary Crane Pressure-Seal

Bonnet design /or severe services.

mmandds iaken -for^rdni^
i* •

, Whatever the service conditions to be met' *

• the complete Crane line of valves, fittings and •

• fabricated piping provides Canadian in- •

, dustry with *

\ 0116 dependable source of *

I
supply

\

\ Otic responsibility for all *

* materials •

* 0fl6 high standard of quality *

• For complete information on the equipment •

. best suited to your particular requirements, ,

* see Crane 41 Catalogue literature, or consult *

• your Crane Branch. •

Flickiing on a light, turning on an electric stove, the consumer

never doubts that power will be there. Day or night, a whole

nation takes for granted the work of men who keep the turbine-

generators humming. Such confidence in central light and power

stations is well deserved. Nowhere is piping equipment chosen

with greater care.

Crane is in a good position to know this. Canada's poMer

engineers and Crane have been working together through all the

modern developments in power plant piping.

With this background of experience. Crane today serves

electric power plants, as it does all other industries. M-ith unsur-

passed facilities for supplying quality piping materials for

every need.

CRANE
CRANE LIMITEO—General Office: 1170 Beaver Hall Square, Montreal

1-90

VALVES • FITTINGS • PIPE

PLUMBING • HEATING • PUMFS
NATION-WIDE SERVICE THROUGH BRANCHES, WHOLESALERS ond PLUMBING AND HEATING CONTRACTCf
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iccidents, traffic studies, roadway capacity

md design, traffic signals and signs, speed
egulations and zoning, and street and
lighway lighting. Also dealt with are

raffic markers, parking and loading,

vehicle motion, one-way streets and
cads, traffic islands and pedestrian

)arriers, and bus loading zones. This is

I very comprehensive source book of

echniques, principles and standards re-

ating to street and highway traffic control.

STANDARDS
V.S.T.M. Publications. American So-
ciety for Testing Materials, 1916
Race Street, Philadelphia, Penn-

j

sylvania.

pipecial Technical Publication No. 108
—Symposium on Corrosion of Mate-
rials at Elevated Temperatures. 121

pp., $2.25.

The behavior of materials in atmos-
{)heres from all the common fuels for

nobile and stationary power generation
tre discussed, ranging from leaded aviation
uels to coal. The paper on corrosion by
lil ash from residual fuels has attracted
pecial interest due to the current serious-

less of the problem in many industries.

ipecial Technical Publication No. 99
—Symposium on Use of Pozzolanic
-Materials in Mortars and Concrete.
203 pp., $2.50.

This publication contains papers on use
ii pozzolans in ordinary concrete, mass
oncrete, effects of calcination on natural
)ozzolans, effect of the use of diatomite
reated with air-entraining agents upon
he properties of concrete, and other
)apers on similarly interesting aspect of

he subject.

fechnical Publication No. 58B —
Report on Standard Samples for
Spectrochemical Analysis 1950. 31

pp.

.\part from definitions and nomen-
•laturc, this standard deals with available
tandard samples: iron and steel, alumi-
lum and its alloys, magnesium and its

lUoys, zinc, lead, and tin alloys, copper
dloys. Miscellaneous standard samples
md pure materials are also dealt with.

standards on Benzene, Toluene, Xy-
lene, Solvent Naphta. 43 pp., $1.00.

These specifications cover industrial
'0, nitration grade and industrial grade
|)enzene; refined, crude light and crude
leavy solvent naphta; nitration and
ndustrial grade toluene; nitration and
ndustrial grade, five-degree and ten-
legree xylene.

•Standards on Petroleum products and
lubricants (with related informa-
tion). 764 pp., $5.50.

ij Prepared by ASTM Committee D-2
|)n petroleum products and lubricants, this
I'dition gives in their latest form 125
i^STM standards, including 112 test
inethods; 8 specifications; 3 lists of defini-
ions relating to petroleum, specific
gravity and rheological properties of
natter; 2 tentative recommended prac-
tices for the purchase of uninhibited
Tiineral oil for use in transformers and in
)il circuit breakers, and for designating
significant places in .specified limiting
values.

Vlanual on Measurement and sam-
pling of Petroleum and petroleum
products. 120 pp., $2.00.

This includes methods of gaging, tem-
Jerature measurement and sampling, a

' "ecommended practice for volume calcula-

tions and corrections, tests for water and
sediment by centrifuge, and gravity by
hydrometer.

The following book notes appear here

through the courtesy of the Engineering
Societies Library of New York. The books
may be consulted at the Institute Library.

Chemical Engineering Costs. O. T.
Zimmerman and I. Lavine. Dover
Industrial Research Service, New
Hampshire, 1950. 419 pp., illus., $8.00.

This book contains many of the cost

data of importance to the chemical en-
gineer. The first chapter surveys the
economics and general costs of any
chemical manufacturing enterprise and
contains a bibliography on the subject.

The remaining nineteen chapters deal
with typical equipment used by related

groups, such as evaporators, filter presses,

size-reduction equipment, etc. A new
publication, "Chemical Engineering Costs
Supplement", is to be issued quarterly
to keep the information up to date.

Design of Prismatic Structures. A. J.

A.shdown. London, Concrete Publica-
tions, 1951. 65 pp., illus., $1.85.

This book describes a method of design-

ing sloping reinforced concrete slabs for

pitched roofs, the bottoms of bunkers, and
other purposes. In addition to theoretical

considerations, practical design problems
are solved by various methods, among
which are the relaxation, column-analogy,
moment-balance, and an American method
of combining bending and direct thrust.

Dimensional Analysis and Theory of
Models. H. L. Langhaar. New York,
Wiley; London, Chapman, 1951. 166

pp., illus., $4.00.

This book is devoted to the principles

of dimensional analysis which treats the
general form of equations that describe

natural phenomena. The first four chapters
deal with basic principles and develop
them mathematically. Chapter 5 covers

the theories of similarity and model test-

ing. The remaining five chapters treat

specific applications of dimensional analy-
sis. A knowledge of the principles of physics

and engineering usually presented in the

first three years of an engineering curri-

culum is assumed.

Fourier Integral and certain of Its
Applications. N. Wiener. New York,
Dover. 201 pp., $3.95.

This book studies the Fourier integral
as a link between harmonic analysis and
mathematical theory, physics and engi-
neering. It is based on a series of lectures
given at the University of Cambridge in

1932, and considers the relationship of the
Fourier transform to the Plancheral
theorem, a discussion of an absolutely
convergent Fourier Series and of a
Tauberian theorem, and the concept of the
spectrum. A bibliography is included.

Mathematical Methods in Electrical
Engineering: M. B. Reed and G. B.
Reel. New York, Harper, 1951. 338pp.,
illus., $5.00.

This book presents the streamlined
essentials of mathematics which an
electrical engineer i likely to find useful in

his professional ear er. Attention is

centered almost wholly on the mani-
pulative aspects of the material presented.
Such topics are covered as imaginary
numbers, linear algebraic equations,
matrix algebra, vector analysis, Fourier
series, Bessel functions, par'ial differential

equations, and analytic functions of a
complex variable.

Metal Processing, 2nd ed. O. W. Boston.
New York, Wiley; London, Chapman,
1951. 763 pp., illiis,, 7.50.

Providing detailed information on ma-
chine processes, accessories and tools, this

book illustrates the correlation between
design, metals, and manufacturing of a
product. This second edition is completely
revised with major changes including the
substitution of material on surface quality
for the chapter on die casting and plastics;

an enlargement of the chapters on ma-
chinability, machine tool drives, electric

motors, and hydraulic pumps; and new
information dealing with sintered-carbide
tools and their use.

Prefabrication of Houses, a Study by
the Albert Farwell Beniis Founda-
tion of the Prefabrication Industry
in the United States: B. Kelly; pub-
lished jointly by the Technology Press of
the Massachusetts Institute of Techno-
logy and New York Wiley, London,
Chapman, 1951. 466 pp., illus., $7.50.

Combining the approach of the eco-
nomist, architect and engineer, this book

LIBRARY REGULATIONS

Summer Hours

9 a.m. - 5 p.m.

Closed all day Saturdays.

Bibliographies and Literary

Searches

Short subject bibliographies are compiled

on request.

Extensive searches will be made at a

charge of $3.00 per hour to members, and
$5.00 per hour to non-members.

Please give as much detail as possible when
requesting information of either type.

Borrowing and Purchasing

Books, periodicals, photostats, translation,

etc. may be borrowed for two weeks at a

time. A fine of 25c. per day will be
charged for each day borrowed items
are retained beyond this period.

A library deposit of $5.00 at par in Mont-
real is required before items may be

borrowed. Books, periodicals, etc. may be

ordered by members through the library.

All carrying charges are payable by the

individual concerned. Except in the case

of library deposits, please make no pay-
ments in advance.

Non-members may consult the library,

but may not borrow material.
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A new concept in Pneumatic Control:

The Taylor TRANSEF
Control System

^ MORE ACCURATE MEASUREMENT

^ CLOSER CONTROL ON ANY PROCESS

^ CONTINUOUS SPACE-SAVING RECORDS

^ HIGHER PROCESSING EFFICIENCY

Taylor has developed a new controller and a new recorder

to take full advantage of faster measuring devices, such

as Transaire* Temperature and Pressure Transmitters

and the Aneroid Manometers for Flow and Liquid Level.

Each takes advantage of the other's superior perform-

ance. Now available In a complete system. The re-

sult—unprecedented quality of process control.

1. FASTER MEASURING INSTRUMENTS. Taylor's

Transaire, force-balance temperature or pressure trans-

mitters, created new standards in the measurement of

changing or dynamic temperatures and pressures. With de-

rivative action (Speed-Act*) in the measuring system,

they transmit process changes with unbelievably fast

accuracy. Many other features.

2. FASTER CONTROL with Stability! Taylor's new

Tri-Act* Controller combines a wider range of response

adjustments, an increased capacity relay air valve, and a

new control circuit, to take advantage of the faster measur-

ing systems. This new force-balance controller permits

4 times faster reset rate and 4 times faster rate action

(Pre-Act*) than conventional controllers. No overpeak-

ing. Faster recovery for load changes on pressure, flow,

and temperature applications—because rate action is ic

the new circuit.

3. MIDGET RECORDER saves space. NcwTransbi
Recording Receiver greatly reduces panel space. Fie

3/^" X 43^" panel opening, making it especially adapt-

able to graphic panels. Gives continuous 30-day proces;

record, with 3 hours visible—remote setting of contro.

point—automatic to manual control—instant check ox.

controller performance and the control valve position

We sincerely believe this new Taylor-engineered Transk)

Pneumatic Control System combines the best transmitter

the best controller, and the best recorder on the market. Fine

out more about it, and put it to work for you! Write fo:

BULLETIN 98097/ and ask your Taylor Field Engineer

Taylor Instrument Companies of Canada Limited

Toronto, Montreal, Winnipeg, Calgary

V.ncouver.

Instruments for indicating, recording and

controlling temperature, pressure,

humidity, flow and liquid level.

TRANSAIRE TO TRI-ACT TO TRANSET
•Trade-Mark

lauwr Irutrn/merdd
M£AN

ACCURACY FIRST

IN HOME AND INDUSTRY

(43) 714

1. TRANSAIRE force-balance temperature or pressure transmitter »-ith SPEEI

ACT gives rate action in the measuring circuit. 2. TRI-ACT Controller. H

high capacity relay air valve for faster response to"new control circuit. Viii;

response adjustments. 3. TRANSET Recorder. Fits i'/t" x 4'/i" opening . •

"natural" for graphic panels; a great space saver for conventional panels.
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surveys the prefabrication industry. It

covers its history and future possibilities,

its financial and managerial problems, its

design and production processes, and its

implications for the rest of the building

industry. Numerous plates illustrate the

techniques used by several of the large

companies. Lists of companies in this

field and an annotated bibliography are

included in the appendi.\.

Prestressed Concrete. 2nd ed. G. Magnel.
London, Concrete Publications, 1950.

300 pp., illus., 15s.

I'resenting a concise account of present

Miowledge of the subject, this book
provides design data for pre3tressed-

Iconcrete structures. In this revi ed and
[enlarged edition, the principal changes
we: the addition of a chapter on statically-

ndeterminate multiple-story and multiple-

span fr.imes; revision of material on con-

tinuous beams, the design of end-blocks;

the addition of the results o tests to the

I'hapters on the creep of steel and buckling

luring prestressing; and the enlargement
3f the chapter on applications of pre-

stressed concrete.

Pulse Techniques: S. Moskowitz and
I. Racker. New York, Prentice-Hall,

1<.)51. 300 pp., illus., $6.65.

The purpose of this book is to enable
iiiiividuals with electrical engineering

1
iackground to analyse and design circuits

or transmission and utilization of pulses.

The special mathematical tools needed,
Fouriei- and Laplacian transforms, are

lerived and their use explained. The pulse
esponse of both linear and non-linear
letwork is covered and pulse measurement
nethods and the design of communication
md aerial navigation equipment using
)ulses are reviewed.

^ervoniechanisms and Regulating
System Design. Volume I: H. Chestnut
:u\d R. W. Maver. New York, Wiley,
London, Chapman, 1951. 505 pp., 17.75.

overing the principles of feedback
utrol, this book, the first of a two-
olumes set, is adapted to the needs of

ngineers and engineering students who
lave not had previous training or expe-
ience in the field of closed-loop control
ystems. It starts with the basic mathe-
natics needed and a description of the
ature of the physical problems involved,
ind proceeds to the solution of advanced
lesigns. Numerous problems illustrate

•nd extend the text material, and a
)ibliography of pertinent references is

iiciuded.

Technique du Vide: M. Leb anc. Paris,

.\rmand Colin, 1951. 187 pp., 200 frs.

This small book on vacuum technology
>egins with a summary of the kinetic
heory of gases. The author then deals
i^ith the equipment for the production,
neasurement and maintenance of high
acuum. The book also discusses auxiliary
quipment and processes.

rhermodynamics. 2nd ed. G. A. Haw-
kins. New York, Wiley, London, Chap-
man, 1951. 563 pp., illus., $6.50.

This book provides a well-balanced
•'''t.rent of enginee^'ing thermodynamics.

' major chanj^e^ ii this second edition
ir in the following chapters: first law

I tiu-modynamics; the second law and
.16 Ca"not Cycle; available energy, un-

iK')'e energy, and entropy; mixtures
ideal ga«es and vapors; the flow of

;ase5 taroui^'i nozzles and orifices; and
:e)e".il the- lO.U'namic equations. Signi-
icant nii i )r c'langes occur in other
hapters. \ ne •/ ti'Ve on the the-mo-
ynamic prjpe tiej of air is added to the
ppendix.

Metal Cleaning Bibliographical Ab-
stracts, 1950 Supplement (Special
Technical Publication No. 90-A):
Philadelphia ASTM, 1950. 27 pp.,

$1.00; when ordered together the

Bibliography and Supplement are $3.00.

Covering a wide range of subject matter,
this bibliography should be of value to all

those concerned with metals and their

surface conditions and cleaning. This
supplement to the Metal Cleaning Biblio-

graphical Abstracts (1893-1949) contains
170 annotated references, including 89
additional references for 1932 to 1948, and
81 new references for 1949 and 1950.

Standards on Copper and Copper
Alloys: Philadelphia, ASTM, 1951. 530

pp., illus., $4.35.

Containing 108 standards, this volume
includes the latest specifications on cast

and wrought copper and copper alloys,

copper and copper alloy electrical con-
ductors, and non-ferrous metals used in

copper alloys. The specifications cover
products as well as test methods and two
recommended practices.

Standards on Industrial Water: Phila-

delphia, ASTM, 1951. 160 pp., illus.,

$2.00.

This volume contains the various

A.S.T.M. standard and tentative methods
of sampling, analysis, and testing of water
employed industrially in the generation
of steam or for process or cooling purposes.

The exapiination of deposits formed
from such waters is also covered as well as

methods of reporting test results. A list

of standard definitions of terms and a
bibliography of A.S.T.M. publications in

the field are given.

Symposium on Rapid Methods for the
Identification of Metals. (Special
Technical Publication No. 98) : Phila-

delphia, ASTM, 1950. 77 pp., illus.,

$1.75.

This symposium is a collection of

methods and techniques of particular value
in the field. The first three papers deal with
the general principles of spot testing with
chemical reagents, electro spot testing and
electrographic analysis, and of modern
instrumentation for the rapid identifica-

tion of metals. The remaining six papers
discuss specific applications of these

methods or of combinations or modifica-

tions of them.

Symposium on Ultrasonic Testing,
(Special Technical Publication No.
101): Philadelphia, ASTM, 1951, 133

pp., illus., $2.00.

The ten papers and discussions included

in this book represent a summary of the

history, theoretical aspects, basic prin-

ciples of practical testing, and practical

applications for the ultrasonic testing of

materials. Several of the papers include

lists of references, and one bibliography of

342 references on the inspection, process-

ing, and manufacturing control of metals

by ultrasonic methods is included.

BOOKS RECEIVED
Blasters' handbook; describing prac-

tical methods of using explosives for

various purposes. 3rd ed. Canadian
Industries Ltd., Explosive division,

Montreal, 1950. 283 pp., illus., $1.50.

British chemical plant. British Chem-
ical Plant Mfrs. Ass'n, London, 1951.

2.)9 pp., illus.

Building construction and drawing:
a textbook on the principles and
details of modern construction for

the use of students and practical
men; Part I—Elementary course.
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20th ed.. A. M. Mitchell. London, Bats-
ford, Toronto, Clarke, Irwin, 1950, 648
pp., illus, $2.25.

Construction with moving forms.
L. E. Hunter. London, Concrete Pub.,
1951. 56 pp., illus., $1.75.

Electroplating for the metallurgist,
engineer and chemist. J. B. Mohler
and H. J. Seduskv. New York, Chemical
Pub. Co., 1951. 257 pp., illus., $5.00,
U.S.

Engineering and industrial catalogue.
16th ed., 1950-1951. Canadian Engin-
eering Pub. Ltd., Toronto, cl951. 476
pp., illus.

Fundamentals of electrical engineer-
ing. F. H. Pumphrev. New York, Pren-
tice-Hall, 1951. 668 pp., illus., $7.65.

Heating, ventilating, air conditioning
guide 1951, Vol. 29. American Society
of Heating and Ventilating Engineers,
New York, cl951. 1456 pp., illus.,

$10.75.

How to estimate: being the analysis
of builders' prices, giving full details
of estimating for every class of
building work, with thousands of
prices and much useful memoranda.
11th ed. J. T. Rea. London Batsford,

Toronto, Clarke, Irwin, 1951. 716 pp.,
illus., $4.25.

Industrial democracy at work: a
factual survey. W. R. Brown and N. A.
Howell-Everson. Toronto, Pitman, 1950
104 pp., $3.15.

International bibliography on atomic
energy, Vol. 2: Scientific aspects.
Atomic energy commission group, de-

partment of security council affairs.

United Nations. New York, United
Nations, Toronto, Ryerson, 1951. $10.00
U.S.

Introduction to the study of aircraft
vibration and flutter. R. H. Scanlan
and Robert Rosenbaum. Toronto, Mac-
millan, cl951. 428 pp., illus., $7.50.

Kempe's engineer's year-book for
1950-1951. 56th ed., 2 vols. B. W.
Pendred, reviser. London, Morgan
Bros., 1950. Vol. 1, 1467 pp.. Vol. 2,

1448 pp., 66/6.

Man, society and environment. Brian
Hackett. London, Percival Marshall,
Toronto, British Book Service, cl950.

316 pp., $6.00.

National University of Ireland, calen-
dar 1950. Dublin, the University, 1950,

916 pp.

Plan for the national capital. 1)

General report submitted to the
National Capital Planning Commit-
tee 2) Atlas. National Capital Planning
Service. Ottawa, King's printer, 1950.

General Report: 308 pp. Atlas: 20 plates.

Plant layout: developing and im-
proving manufacturing plants. J. A.
Shunin and Huxlev Madeheim. New
York, Prentice-Hail, 1951. 433 pp.,

illus., .$7.35.

Public works congress, 56th annual,
proceedings. American Public Works
Association, Chicago, cl950. 164 pp.,
illus., .$5.00.

Quantum Theory. David Bohm. New
York, Prentice-Hall, 1951. 646 pp.,
$10.00.

Review of current research and
directory of member institutions;
1951. Engineering College Research
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Council of the American Society of Engi-
neering P^diicalion. Cambridge, Mass.,

the Council, 1951. 244 pp., $2.75.

Koute surveys. Harrv Rubey. Toronto,
.Macmillan,"cl951. 315 & 283 pp., illus.,

S5.25.

Space - Time - Matter. Hermann Weyl.
New York, Dover, 1951. (First Amer-
ican printing of the 4th, 1922, edition).

330 pp., $3.95.

S>iifhroiioiis machines: theory and
performance. Charles Concordia. New
York, Wilev, cl951. 224 pp., illus.,

$5.50.

Tables of arctangents of rational
numbers. John Todd. Washington,
U.S. Covt. Printing Office, 1951. 105 pp.
(National Bureau of Standards, applied
mathematics series No. 2).

Toll roads and the problem of highway
modernization. Wilfred Owen and
C. L. Dearing. Washington, Brookings
institution, Toronto, Burns & Mac-
Eachern, 1951. 204 pp., $3.25.

Vacuum-tube voltmeters. 2nd ed. J. F.

Rider. New York, Rider, cl951. 422
pp., illus., $4.50.

PAMPHLETS RECEIVED
Fuel research facilities in Canada.

R. H Gilmore and A. E. Cameron, 1951.

Functional operating report manual:
the new form of income report for

use in public and employee rela-
tions. R. R. Doane and J. E. Canning.
New Y'ork, American Economic Foun-
dation, c 1949.

Lighting and the nation's welfare.
National information committee on
lighting, Cleveland.

Progress in coal technology: com-
bustion and heat utilization. C. E.
Baltzer, 1951. (Includes bibliography
on "Smoke abatement".)

Production management in small
plants. F. K. Shallenbcrger. Stanford
University, cl950.

Report on a system of sewerage for
Curling, Corner Brook West, Corner
Brook, Corner Brook East and Hum-
ber Mouth, Newfoundland. R. De L.

French, Montreal, 1950.

Utilizing engineering manpower: de-
ferment procedures. Engineering
manpower commission, New Y'ork, 1951.

TECHNICAL BULLETINS
RECEIVED

Electrical Research Association: Tech-
nical reports: No. G/T232, 1950.

Intrinsically safe electrical apparatus:
relations of igniting current to circuit

inductance for inflammable mixture with
air of the vapours of pentane, hexane,
heptane and acetone, E. M. Guenault
and E. Atherton. No. G/T245, 1950 ~
The influence of circuit constants and fuse

design on the A. C. Arc re-ignition voltage
of cartridge fuses, H. W. Baxter and M. T.
Cree. No. L/T237, 1950—Tracking in

solid insulating materials: method for

testing susceptibility to tracking, V. E.
Yarsley. No. L/T243, .1950 — The
effective mass of a charged sphere moving
slowly in a polarizable dielectric; a supple-
mentary note to ref. No. L/T184, H.
Pelzer.'No. L/T245, 1950 — Static dis-

charge characteristics of dielectrics, B.

Gross. No. M/TIOO, 1949 — A sequential

inspection plan for radio interference

testing, with special reference to dis-

continuous int«rference, S. F. Pearce and
H. Goldenberg. No. M,T104, 1949 —
Interference from industrial R. F. equip-
ment — performance of screening rooms,
J. Miedzinski and S. F. Pearce. No!
M/T109, 1950 — Electrostatic induction
between power lines and telephone lines,

H. R. J. Klewe. No. N T60, 1950 —
Lo.sses in electrical sheet steel, K. H
Stewart. No. V/T106, 1950 — The cost

and efficiency of protective earthing of
low and medium voltage .systems bv
various methods, L. Gosland.

Engineers' Council for Professional
Development. Bibliographies:

Bibliography on ceramic engineering.

Great Britain. Home Office. Civil

defense. Manuals of basic training:

V. 1, Pamph. No. 1, 1950 — Ambulance
section. 1,2. V. 2, Pamph. No. 1, 1951 —
Basic chemical warfare. 1.2. V. 2, Pamph.
No. 2, 1949 — Basic fire fighting. 1 Id. V. 2,

Pamph. No. 3, 1949 — Ba.sic first aid. 1 2.

V. 2, Pamph. No. 4, 1949 — Basic rescue
1/8. V. 2, Pamph. No. 5, 1949 — Basic
methods of protection against high e.xplo-

sive missiles. 8d.

Metropolitan Water district of South-
ern California. Reports: Report for

the fiscal vear Julv 1, 1949 to June 30,

1950.

Royal Swedish .4cadeniy of Engineer-
ing Science. .\cta Poly technica.
Electrical engineering series:

V. 3, No. 1 — Die genauigkeit der impe-
danzmessung bei Mikrowellen, F. Tisher.

V. 3, No. 2 — On the principles of elec-

trodeposition of metal powders, Gosta
Wranglen. V. 3, No. 3 — Some remarks on
the energy flow in rotating electric ma-
chines, Fredrik Dahlgren.

FABRICATORS

We specialize in Steel Plate Work, Tanks,

Hoppers, Breechings, Conveyors,

Light Structural Steel and Machine

Bending. Check our quotations

now. Any thickness handled

from 30 gauge up.

For industries requinr

custom built fabricated steel

parts, we offer a superior produc-

tion service. Our products welded or

riveted cover a wide range of industrial

purposes.

PLATE & STRUCTURAL
STEEL SALES, LTD.

48 ABflL ST. TORONTO
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by BABCOCK
¥ Frigitlairo Products of Canada Limited, Leaside, Ont.,

installed these three oil-fired Type "G", Babcock "INTEGRAL-
FURNACE" Boilers. Total capacity 49,000 lbs. per hour; 125 lbs.

pressure of saturated steam.

Here are some of the advantages that they can obtain . . .

. . . More Steam
per pound of fuel. Flexible to fluctuating demands. Efficient at

any rating. A peak output that will meet all probable emergencies.

Fitted to existing buildings and equipment without extensive alter-

ations. Maintenance and cleaning hazard avoided by accessibility

of all parts. Every modem, reliable device to simplify operation.

Babcock engineers share your desire to obtain the most efficient

installation possible for the money you invest. Let them modify
your present power supply or suggest new installations to meet
your changing requirements.

BABCOCK -WILCOX & GOLDIE-McCULLOCH
GALT LIMITED ONTARIO

^feX

MONTREAL TORONTO CALGARY VANCOUVER

BOILERS



* another
Canadiaii
iiistallatiwli

mm

@

Photograph

courtesy of

The Robert Simpson

Co. Limited, Toronto

boiler^

by
^ Simpson's required 25,000 lbs more steam per hour,

to meet the requirements of their new addition to their

Mail Order Building on Mutual Street, Toronto. They
required that it fit in with all their existing equipment,
but still guarantee even greater efficiency.

Their choice was a Babcock Type G Boiler with a Babcock
Style 33 chain grate stoker. In case of fuel scarcity, etc.,

the installation is built for future oil burners.

Find out how you too can increase your power supply or

improve efficiency at lowest cost. Consult our engineers.

BABCOCK -WILCOX & GOLDIE-McCULLOCH
GALT LIMITED
MONTREAL TORONTO CALGARY

Engineering Journal, Jidy.

ONTARIO
VANCOUVER

'INTlGRAl-RIRfWa"

BOILERS



cnftacoHciz CO-OPERATES WITH INDUSTRY

The complex inside workings of a
television set in which Anaconda
copper is used.

Copper tube is shown assembled into

position ready for brazing for refrig-

erator condenser plates.

Here, two sheets of Anaconda Man-
ganese Brass are being welded to

form a refrigerator evaporator.

It's

for

Better

Living
Anaconda copper and copper alloys are

essential to the manufacture of Electric

Appliances. For example, in the Westing-
house plant in Hamilton, largest of its

kind in the British Empire, great quanti-

ties of copper wire, tubing and brass

products are required daily for refrigera-

tor production. In addition, copper is

used in thousands of Westinghouse ranges,

washers, radios and other home appliances.

There is no industry in Canada, large or small,

that is not in some way dependent on copper.

For copper, the metal of many uses, possesses

a unique combination of characteristics—mal-

leability, tensile strength, corrosion resistance

Some Westinghouse products—photographs courtesy Canadian
Westinghouse Company Limited, Hamilton, Ontario.

and electrical conductivity— which continues

to place it first with Canadian manufacturers.

Anaconda American Brass Limited, Main
Office and Plant: New Toronto, Ontario.

Montreal Office: 939 Dominion Square
Building. AnacondA — since 1922 Head-
quarters in Canada for Copper and Brass.

Ana^dA
Qafffr ind Bnu

For copper and its alloys ••• consultANACONDA
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Business & imosTRm Sribfs

The £tfit0r

Appointments and Transfers

K. S. LeBaron.—K. S. LeBaion has
been appointed manager of pulp and
paper sales for John Inglis Co. Ltd. A
graduate of McGill University, in mech-
anical engineering. Mr. LeBaron has
had exten.sive e.xperience in the paper
industry with St. Lawrence Paper Mills,

Three Rivers, and as chief engineer of

Dr3'den Paper Co.. Nashwaak Pulp &
Paper Co., and Canadian International

Paper Co. at the plant in Three Rivers.

For the past 5 years he has served as

district manager of John Liglis Co. Ltd.,

Montreal.

K. S. LeBaron

J. D. Houlding.— John D. Moulding,
electronics marketing department man-
ager at Canadian Weslinghouse Co.
I>td., has been ajipointed to the Defence
I'roduction Hoard at Ottawa as elec-

tronics production officer, radar section.

A.s a radar cYjiert on loan to the board.

Mr. Moulding brings a great deal of

experience to his new position.

He has been an electronics engineer
with Canadian Westinghouse since 194o.

John G. Young Appointment.—John
(_!. Young Co. Limited, 13.59 Notre
L)ame W., Montreal 3, has been ap-
pouited exclusive Canadian distributor

for Hi-Speed-It steel hardening com-
pound.
This product is being introduced in

Canada and the new appointees will be
pleased to supply descriptive literature.

H, C. McGee.—H. C. McGee, has been
appointed manager of the supply divi-

sion in Canadian General Electric

Company's Montreal district. Formerly
he was manager of the construction
materials section in C.G.E.'s Toronto
district office.

Trane Appointments.—Trane Company
of Canada Limited announce the fol-

lowing appointments to their sales de-

partment. J. Dowell has joined the

Toronto sales office and J. K. Walker
is now a member of the sales statf of
the Vancouver branch. Mr. Dowell join-

ed the Company in 1941 and his service

with the organization was interrupted

bv three vears in the R.C.A.F.

C. M. and S. Changes. — W. S. Kirk-
patrick has been appointed vice-presi-

dent at Montreal of The Consolidated
Mining and Smelting Company of Can-
ada Limited.
Mr. Kirkpatrick joined the company

in 192G and was appointed as-sistant

general manager in Trail in 1945. He
was transferred to the head office of the
Company in 1950.

R. D. Perry has been appointer!

assistant general manager at Trail. Ken-
neth Clare has been appointed a--i-t n
secretarv.

Ingersoll-Rand Changes. — Canadian
Ingersoll-Rand Co. Ltd. have transfer-

red their Toronto office to 105" Bay St

The Toronto warehouse has also beeii

moved to 115 Merton St. Both otfic

and warehouse are served by the sanii

telephone number: PRincess 4181.

720

J. Dowell J. K. Walker
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USE D.B. LONG SPAN JOISTS,

which give large, clear floor areas without supporting columns.

D.B. Long Span Joists are economical, simple to erect and are

backed by more than 60 years of structural engineering experience.

Standard designs are available immediately.

Special designs are readily obtainable at short notice.

Wr/fe for Qci\a\oQ\iQ SF-IOOJ.

*Other Divisions:

BOILER . MECHANICAL . PLATEWORK • WAREHOUSE

Plants at: VANCOUVER • CALGARY • WINNIPEG • TORONTO • OTTAWA • MONTREAL

Assoc. Companies: EDMONTON • SAULT STE. MARIE • QUEBEC • AMHERST, N.S. . ^,.a«
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•dent and chief engineer, and Clarence
W. Spratt, formerly sales manager, ha*,

been elected to a vice-presidency. Ht
will continue to act as sales manaeer.

>*•'-«*-*•

u
"THERE'S NO QUICK AND EASY WAY'

TO PROVIDE

SAFE AND PERMANENT
BURIED SERVICE DRAINS!

Specify . .

.

VITRIFIED CLAY PIPE

IT'S BONDED BY FIRE

vnkirm ciawskipc industry
l3tnA<i£^ 13q '^'-itfA

G. H. Lloyd.—G. H. (Tom) Lloyd has
been appointed sales manager of the
mining and process equipment division

of Canadian Locomotive Co. Ltd.
Mr. Lloyd has been with the Com-

pany for over 22 years. The products
liandled by his division include Akins
classifiers, selectro vibrating screens, and
a wide range of industrial equipment
made by Canadian Locomotive Co.
under license to the process equipment
division of General American Trans-
portation Corporation of Chicago.

•
Dow Chemical Appointments. — The
following personnel changes have been
made by Dow Chemical Co. of Canada
Limited ; R. H. Wright, formerly man-
ager of the Toronto branch office, has
been appointed manager of the Mont-
real branch office. G. Murray Scott is

(56) 722

now manager of the Toronto branch
office. He has been with the Dow or-

ganization for over five years and has
headed the plastics sales division since

its establishment. R. M. Munro has
succeeded Mr. Scott as manager of the

plastics sales division and of the coat-

ings and solvents sales division. Both
Mr. Scott and Mr. Munro will continue
to operate from the Toronto office of

the Company.

Packard Electric Officers.— Packard
Electric Co. Ltd. have made three
appointments to major executive posi-

tion.?.

Thomas Edmondson has been elected
president. Two new executive offices

have been established, the directors

electing Clayton E. Snider, formerly
chief engineer, to the office of vice-jiresi-

C E. Steiss

Sheldons Sales Appointments.—Shel
dons Engineering Limited. Gait. Ont
have announced the following change
in their sales organization. Crawford E
Stei-ss, formerly branch manager of th

Hamilton office, is now branch man
ager of the Montreal office which i

located at 5174 Cote des Xeiges Roac
J. Roy Currie, formerly connected wit f

the Company's Toronto office, has bee
appointed branch manager of the Han
ilton office which is located at 428 Mai
St. W. Victor E. Plllis has .succeeded M
Currie in the Toronto office.

J. R. Currie

Polymer Changes. — The followi

changes have taken place in the Polyn
Corporation Limited.

E. J. Brunning has resigned from i

presidency of the Corporation but :

mains as chairman of the board. J.

Nicholson, formerly executive vie

president and managing director. 1

left the Corporation to take up dut
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OXYGEN • ACETYLENE • ARGON
For every industrial need

<'GASWELD" WELDING and CUTTING
EQUIPMENT

covers the entire range of equipment for flame

cutting and welding.

Gas production plants and distributing points

are located throughout Ontario and Quebec to

give prompt delivery of IMPERIAL gases and

GASWELD equipment in any quantity.

IMPERIAL OXYGEN
LIMITED

Head Office: 8400 DECARIE BOULEVARD, MONTREAL
Branches: 565 TRETHEWEY DRIVE, TORONTO 3445 RIVERSIDE DRIVE, WINDSOR
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A COSTLY MAINTENANCE PROBLEM BEATEN
Deloro Stellite resists abrasion, corrosion and high temperature wear. Many
Stellited pump sleeves and shafts last years compared to weeks. One plant

regularly obtains 900 hours active operation where steel sleeves were
changed every 60 hours.

Look for Stellite when you buy new pumps.

Don't scrap your worn pump sleeves . . • send them to Deloro where they're

custom stellited, by experts, accurately ground and promptly returned.

ELORO STELLITE
non-ferrous alloy of Cobalt, Chromium and Tungsten

DELORO SMELTING AND
REFINING CO. LTD. Oeforo, Onf.

HARDFACINC RODS AND ELECTROOEJ

CASTING UP TO 100 POUNDS

GRADE -100- CUniNG TOOLS FOR HEJW FEEDS
CUSTOM STEUITING BY EXPERTS

GAUGES. CENTRES. MACHINE COMPONENTS
PRECISION INVESTMENT CASTING IN MANY AllOTS

with another concern. J. D. BaninKton.
formerly vice-president and general
manager of Dominion Magnesium Lim-
ited, and president of Light Alloys
Limited, has been made president and
managing director of the Corporation.
E. R. Rowzee, who has held the position
of manager of Polymer Corporation, is

now vice-president and manager of

operation.*.

Bristol Aeroplane Acquirement.—The
Bristol Aenjplane Company of Canada
Ltd., and tho Mailman Corporation Ltd.,

announce that the Bristol Co. has
acf)uiied from Canadian Wright Ltd., a
subsidiary of the Mailman Corpn., the
whole of their aero engine repair and
overhaul business which will be oper-

ated by Bristol Aeroplane Engines
(Eastern) Ltd. The new Company will

be a subsidiary of the Bristol Aeroplane
Co. of Canada Ltd.
The board of the new Company is

as follows: W. R. \^erdon Smith, presi-

dent, R. J. Reynolds, deputy president.

H. V. Wright, managing director.
Armand Limoges, vice-president and
secretary-treasurer.

Mr. Verdon Smith is an executive
director of the Bristol Aeroplane Co.
Ltd. of England and president of the

Bristol Aeroplane Co. of Canada Ltd.

Mr. Reynolds is resident executive di-

rector of the Bristol Aeroplane Co. of

Canada Ltd. Mr. Wright and Mr.
Limoges, have been the jirincipal exec-

utive officers of Canadian Wriglit Ltd..

for many years.

Defence Production Changes. — The
following organization and personnel
changes in the production branch of tile

Department of Defence Production have
been announced.
A new office, that of deputy co-

ordinator of production, will be filled b-

A. C. MacDonald, formerly director r/

the shipbuilding division. Mr. MacDon-
ald is on loan from his duties as exe'.-

uti\e a.ssistant to the president of Can-
adian Pacific Railway Company. Rt-
placing Mr. MacDonald in the ^i)ip-

building di\-ision is William Cunnine-
ham, general manager of the Red Barg'
Line Ltd., Vancouver. Previously \v

served the government as special assist-

ant to the co-ordinator of production.
The guns and ammunition division hai

been set up into two separate divisions.

H. R. Malley, previously head of the
guns and ammunition division, is now
directing the new ammunition division.

The gun di\ision is headed by L F.

McRae. manager of the Peterborouch
works of Canadian General Electric Co.
Ltd.. whose services are being loaned to

the Department. D. B. Mundy. is spe-

cial assistant to the co-ordinator of

production, and R. D. Macdonald is now
in charge of the production division of

the Washington office of the Depailment
where he will represent the coordinator
of production.

Publications
For copies of the publications

mentioned beloM- please apply

to the publishers at the ad-

dresses given in the items.

Please mention The Engineering

Journal when writing.

"The Dominion Engineer".—Xo. 6 c:

volume 18 of the Dominion Engineer
is devoted to a highly interesting article

''The Engineer and His Place in Indus-

try." The article is a re-evaluation prob-

lem for management by Alfred Skro-

bisch. For copies of this and other

issues of the Dominion Engineer, writ

to Dominion Engineering Co. Ltd.. P.t

Box 220, Montreal, Quebec.

Roofing Maintenance. — "Planned

Maintenance for Tar and Gravel Roofs.

a new. illustrated bulletin released b\

The Tremco Manufacturing Company
will be of special interest to reader;

concerned with this type of maintenance
problem.
The bulletin, describing economica

labour-saving techniques for the removal

of gravel by machine, and the mechani-

cal pumping of roofing materials from

the ground to the roof, may be obtained

by writing to The Tremco Manufactur-
irig Co. (Canada) Limited. 57 Bloor S;

W., Toronto.

Vohage Regulators
Electric Co.. Brist

manufacturers of vo
ment, have released

letin featuring the

standard "Stabiline"

regulators.

This new bulletin

the workings of a

voltage regulator in

— The Superic;

ol. Conn.. U.SA..

Itage control equir-

a new 12-page bu:-

complete line o

automatic voltae

describes in det.r,

stabiline automatu
maintaining a con-
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fPhis Column, fabricated by Harveys, was lowered into

the Thames near their London works, towed across
the North Sea, lifted from the water at Pernis, near
Rotterdam, and soon became an active part of the
Royal Dutch Shell Group's New Oil Refinery. Harveys
undertake all forms of heavy constructional work
for the Oil and many other Industries.

Send for Catalogue CEJ 750

y & Co, (lonc/ow) ltd. Woolwich Roftd, tond
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ENGINEERS ARE TALKING
• • • about the

WIGGINS Gasholder
More and more, progressive Canadian industries are turning

to the safe, efficient and trouble-free WIGGINS Gasholder to

solve their gas storage problems. This 100,000 cu. ft.

WIGGINS Gasholder is illustrative of many WIGGINS Gas-

holders that T. I. W. are building for Canadian industry.

Write us for your copy of

Bulletin WG-22

ORONTO IRON WORKS LTD.

patent rotarj' vacuum pumps, the
"Clj'vac'' patent air and water extrac-

tion pumps, and the "Vampire'' patent
air and condensate extraction pumpg.
For copies of the brochure apply to the

Company.

Radiator Catalogue. — Warden King
Limited, 21U4 Bennett Ave., Montreal •

have recently released a new catak
ADM-5009 which features cast iron

cealed radiation.

The catalogue contains revised ord

mg numbers, data on assemblies, and
roughing-in-dimensions. Copies may
obtained by applying to the CompanyJ

Rod Mills. — Hardinge Co. Inc.,

Arch St., York, Pa., have just publishe

a new 12-page catalogue on rod milL

bulletin No. 25-C. This catalogue con-^

tains a general discussion of the correct

field of application of rod mills for both

wet and dry grinding. It covers methods
of construction and design features of

the Hardinge conical, flanged-end. and
convex-head rod mills, both trunnion

overflow and peripheral discharge types.

Specifications include sizes, weights, rod

charges, speeds, horsepower ratings,

types of liners, feeders and other per-

tinent information. Apply to the Com-
pany for copies.

Welding Supplies Price-List.— Cana-

dian Liquid Air Co. Ltd. have issued a

revised price list for gas welding rods,

fluxes, and accessories. Apply to the

Company at 1111 Beaver Hall Hill,

Montreal, for copies.

Mechanical Seals.—Flexibox Limited

Xash Road. TrafTord Park. Manchester

17, England, offer a small folder tvpe

two-colour bulletin describing Flexibox

mechanical seals.

Link-Belt News. — Link-Belt Limited

731 Eastern Avenue. Toronto, are Can?-

dian distributors of "Link-Belt News"
This is a semi-technical publication

which describes the various aoolicatiou?

of the products manufactured by the

Company. To be placed on the mailine

list, apply to the address given above.

DESIGNERS, FABRICATORS, ERECTORS • TORONTO • CANADA

stant output voltage regardless of fluc-

tuations in a a-c input line voltages and
changes in output load. Apply to the
company and a-sk for bulletin S3.51.

•
"C.I.L. Oval".—The June issue of the
C-I-L Oval carries some interesting
articles. The lead article is entitled
"Roads—What They Have Meant to
Canada." The author is Leonard L.
Knott. Other articles in the issue deal
with the manufacture of synthetic pearls,

the testing of gasoline, and the use of

Canadian woods. To obtain a copy of

this i.ssue of the Oval, or to be placed
on the regular mailing li.st, apply to The
Editor, the C-I-L Oval, P.O. Box 10,

Montreal, Que.

•
Industrial Lubrication.—"Lubrication"
is the title of a technical bulletin devot-
ed to the selection and use of lubricants.

(60) 726

It is distributed in Canada by McColl-
Frontenac Oil Co. Ltd., Royal Bank
Bldg., St. James St. W., Montreal. This
Company has available also a number
of technical bulletins describing the uses

of industrial oils and lubricants. For
copies of "Lubrication", or the technical

bulletins, apply to the Company at the

address given above.

British Pump Brochure.—Drysdale &
Co. Ltd., Bon Accord Works, Yoker,
Glasgow, Scotland, have recently releas-

ed an excellent bulletin describing Drys-
dale rotary air and water extraction

pumps. It is known as catalogue R.A.W.
1. The bulletin describes the centrifugal

and rotary pumps manufactured by the

Company which are capable of handling
from a few gallons per minute up to

100,000 gallons per minute. Special fea-

tures of the bulletin are the "Aquair"

Northern Electric Lighting Pnb'ica-

tion.—Northern Electric Company Lim-
ited. 1600 Notre Dame Street West.

Montreal, have recently released a new
illumination bulletin entitled 'Tnterior

Design Data". This bulletin, one of the

most comprehensive of its
_
kind, con-

tains 15 paees of infonnation on thf

desian of lightmg installations for com-

mercial and industrial purposes.

In the mardns of two pages are \-

colour chips of typical interior flat wal'

naints. Each chip shows the reflection

factor for that particular shade. Else-

where are illustrat'ons of (^^ snecifir

lighting units, together with technics'

dfita on their typ'cal distribution cun^e^

height snacing ratios, maintenance i.'>c-

tors. effic-'encies. and coefficient of utili-

zation table*.

.\nother feature of the new buUefir

is a complete table of recommende»1
\alues of illumination, from airplane

ipanufacturing areas to the interior o\

vehicles. Other pages give data on in-

jury, 19S1 THE ENGINEERrVG JOURNAL



HECK THE FEATURES OF THE ELECTRONIK POTENTIOMETER THAT MEAN MOST TO YOU SIMPLICITY

ACCURACY

DEPENDABILITY

RUGGEDNESS

FLEXIBILITY

Ihe ElectroniK Potentiometer's inherent ac-

curacy and ruggedness make it an ideal instru-

ment for recording all process and power plant

variables. Pressure, temperature, flow, elec-

trical power, frequency, speed can be accurately

measured and recorded by this electronic

Continuous Balance instrument.

Laboratory accuracy with industrial stamina

... is insured through the use of the Continu-

ous Balance principle, simplified design and

precision made parts. These features, coupled

with dependable performance and flexibility of

application, make the ElectroniK Potentiometer

a top performer for everv application.

Span adjustment siifip mounted on rear of rirruit resistors panel.

Call in your local Honeywell engineer for a

discussion of instrumentation for any desired

application . . or write for a copy of Bulletin

90-1.

Minneapolis-Honeywell Regulator Co..

Limited, Leaside, Toronto 17. Offices in eleven

Canadian cities coast-to-coast to serve vou.

HMINNEAPOLISII
oneyiivell
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caiuioscont and fluorescent lamps. Apply
to Depart nu-nt (i5 of the Company at

the address gi\cn above.

Drilling Marhine. — Catalog DM, of
\\ales-Strippit of Canada Limited, 3-11

Sherman A\"enue North, Hamilton, On-
tario, illustrates and describes the new
Wales driliinji machine for precision
layout, drilling and reaming of holes.

Copies are available.

Centrifugal Pumps.—The Chain Belt
Conipan\- of Milwaukee has just placed
on the mai-ket a new line of self-priming
centrifugal pumi).s. This new line ranges
in size from the small IV2 in. Model
4M pump up to the 6 in. Model 90M
pump. Capacities of these sizes range
from 4,000 gallons per hour up to 90,000
gallons per hour. For further informa-
tion on this pump line, write for Bul-
letin 51-27 to Chain Belt Company, 1600
West Bruce Street, Milwaukee 4, Wis-
consin.

•
Rex Pumpcretes.—George W. Crothers
Limited. Leaside, Ontario, offer copies
of a 24 page bulletin about Rex Pump-
cretes which are manufactured by Chain
Belt Company. Milwaukee, Wisconsin.
The publication illustrates job his-

tories, of Pumpcretes at work on bridge
jobs, tunnels, power projects, over and
underpasses, sewage and water treatment
plants, buildings, and warehouses.
Various models, dimensions, and speci-

fications are described in the publica-
tion.

New Equipment and Developments

R.C.A. Vacuum System. — A new
\'acuum system, designed for a wide
\arioty of uses, in research, control and
production, has been developed by RCA
Victor Co. Ltd.
The instrument, designated the RCA

type EMV-5 \'acuum system, will serve
;juch applications as e\'aporation of

metals and salts, sputtering, applying
nielailic films, vacuum distillation, dry-
ing, prejiaration of si^ecimens for elec-

Irtn inicrcscopy, study of discharges in

gases at low pressures, study of phos-
l)hurs under electron and ion bombard-
ment, and study of electrical and physical
pvo^ erties of materials at low pressures
and in \'arious atmospheres. It can also

be used industrially for vacuum coating
of many items such as mirrors, lenses,

vacuum tubes, and plastic objects. This
work can be done on a production
basis.

'The new instrument consists e.ssen-

lially of a vacuum chamber, and a

high-speed pumjjing unit for evacua-
tion. The pumping system and valves

are similar to those used by RCA in

the universal model electron micro-

scoi^es..

Controls and meters are all mounteil
in the front panel for ease of operation.

All electrical circuits which supply
power for heating filaments, providing
ionization clean-up, and operating the

pump, are mounted on the back of a
removable panel in the same cabinet

with the vacuum system.

Nickel Fellowships. — Winners of t^

first three International Nickel era-;

ate re.search fellowships, each ainou:
ing to $6,000.00, have been announ-
by the national conference of Canad;
universities. Inaugurated this year
commemoration of the 200th aani-.

.sary of nickel, the three-year felh

ships are to be awarded annually
encourage and promote academic j---

search in technical fields .ser\'ing Cana-I
dian metal industries.

This year's winners and the subje

and locales of their intended resear

are— Calvin R. Cupp of Toronto —

i

"Influence of Dissolved Gases on Mech-I
anical Properties of Metals'"— under '

rection of Professor B. Chalmers of '

Universitj- of Toronto. G. V. Mueller
Montreal —"Partition of Nickel
Magnesium Silicate Minerals"— un^!

Professor J. S. Stevenson of Met
L^niversitj'. A. T. Casey of Winnijiet:

"Metal Reactions with Non-Aquei
Acid Solvents''— under Professor '.

Starke of the University of Brit.-

Columbia.

Rubber Landing Mat.—The Goodyf
Tire <fe Rubber Company of Cana
Limited have developed a unique hh
ing mat, made of rubber and airfoaai..

for the landing of heavy materials. I

It has already saved a great deal

money in the paper industry by eliu!

ating damage during the landing ..,

PROUDLY REPRESENTING

CONTRACTORS MACHINERY COMPANY
INCORP.* CANADIAN INGERSOLL-RAND

CO. LIMITED . LONDON CONCRETE

MACHINERY CO LIMITED . MARSHALL

SONS & COMPANY LIMITED • THOS.

SMITH & SONS (RODLEY) LIMITED .

JOHN FOWLER & CO. (LEEDS) LIMITED

• MONTGOMERIE REID ENGINEERING

CO LIMITED . OTTAWA STEEL

PRODUCTS, INC. . TRI-LINE COMPANY

MAKING ONTARIO STRONG
The construction industry is performing

new miracles of progress in Ontario. Plunging

across farm lands to build great highways,

blasting through solid rock for a new water

course, building bridges ... in this way and

dozens of others, Ontario is being made strong.

Wherever there is construction,

and it is everywhere, you will hear the name

Gordon Dickson Equipment,

suppliers of machinery for every job.

75 HAVi«%OH BLVD.—TORONTO
T EiePHONe—RODNer 2401

i~.--.j„^tfi 'ijui
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BEPCO INSTRUMENTS
Ammeters, Voltmeters, Wattmeters, Synchroscopes, Power Factor Meters,

Frequency Meters, Potential Indicators.

Whatever your requirements, the accuracy, precision and dependability

of these instruments can always be relied upon to give the right answer.

If you have any instrument problems consult our Instrument Department.
They have full service facilities.

REPRESENTATIVES:

E. S. Stephenson & Company
limited

Saint John, Halifax & Sydney

J. Frank Hill

St. Catharines, Ont.

Electrical Industries Limited
Edmonton & Calgary, Alta.

BEPCO CANADA LIMITED

MONTREAL TORONTO WINNIPEG

PHE ENGINEERING JOURNAL July, 1951
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When knowledgeable Power engineers

specify

DRYSDALE PUMPS
They get low installation costs, a minimum

use of floor space and suction intake at low

level. Rotating parts are immediately access-

ible and can be removed and replaced as a unit

without breaking pipelines or connections.

Alignment cannot be affected on opening up

pump m- by expansion or contraction of pipes.

Motors are well above flood level, high and

dry. Each pump individually built for its job.

Canadian
Aisociafes

Contact the nearest

Peacock office for
LITERATURE, BULLETINS, ADVICE

PEACOCK BROTHERS LIMITED
MONTREAL

BRANCHES; SYDNEY, TORONTO, NORANOA, SUDBURY, WINNIPEG. CALGARY, VANCOUVER

DRYSDALE & CO. LTD. YOKER, GLASGOW, SCOTLAND

paper roll.s. The jolt of unloading big

rolls of newsprint paper is cushioned
and damage to the ends of the rolls can
be prevented.
The mat is built up with a 2M! inch

centre of firm airfoam and a top and
bottom cover of high quality lively

rubber about hi inch thick. The mat is

su'table for all types of industry where
heavy articles are liable to damage
when being handled.

Winter Road Thawing.—A novel snow
and ice melting system, believed to be
the first ever installed in a public road-
way, is being located on the northern
.-tate parkway near Laki; Success, N.Y.
This new weather-proofing set-up util-

ises more than three miles of steel pipp

embedded in 1.000 feet of hilly section

of the west-bound side of the parkway.
Special \'alves are ooened when it be-
gins to snow and sleet to send a heat
conducting fluid through the pipes to

the under-side of the roadway. The fluid

transfers its heat to the pavement
thereby melting snow or ice and keeping
the surface clear. The system is expect-

ed to prevent formation of hazardous
driving conditions common to this par-

ticular section of the parkway.
Use of thermal systems to combat ice

foi'mation is growing in popularity. Al-

though this is probably the first appli-

cation of radiant heat to a main public

arterj', the system has been used suc-

cessfully on a smaller scale in store and
residential sidewalks, parking areas and
garage paths. The system was developed
by Minneapolis-Honeywell. Write to

Minneapolis-Honeywell Regulator Co.
Ltd., Leaside, Ont., for further details.

Airco Cutting Machine.—A new Airoo
heavy duty o.xy-acetylene cutting ma-
chine for shoo and mill work has been
announced by Canadian Liquid Air
Company Limited, 1111 Beaver Hall
Hill. Montreal. Known as the Airco
No. 41 Radiagraph, it is motor driven.
straight track-guided, and ideally suited
for jobs requiring a travelling carriaRe
to earn.- equipment past the work.
The new machine will greatly simplify

gas cutting, flame hardening and \^eldins

operations. It is extemely useful in

steel m.ills for billet nicking, slab ripping
and skull cutting. Salient features in-

clude all-welded construction; accessible.

self-contained electric panel; conven-
iently located controls; insulated bottom
plate to protect internal parts from
heat ; speed ranges from 1 to 72 inches

per minute with standard gear reduction
unit (other speed ranges with special

gear reduction unit^) ; and indexed speed
control for manual selection of desired

speeds.

Airco Cutter

Canada's Capital Expenditures.—Can-

ada's projected capital expenditures ic

1951 are now estimated at Si.o61 mil-

lion, an increase of 5 per cent, or $233

million over expenditures anticipated at

the beginning of the year. This revised

estimate is based on a sur\-ey recently

completed which was released by th-

Right Honourable C. D. Howe. Hov
M.E.i.c, Minister of Trade and Com-
merce. The largest part of the increase

takes the form of additional purchase^

of machinery and equipment by pr;-

maiy and manufacturing industries an'

utilities.

The new figure of total capital expen

ditures for 1951 is 20 per cent above

that for last year. However, at least

half of this increase may be attributed

to higher prices. Within the total pro-

gramme, estimated outlays for new con-

struction now stand at S2.724 million,

an increase of 2 per cent over the first

estimate for the year, and 16 per cent

above 1950. Machinery and equipmen^

expenditures, now estimated at S1.83T

million, are 11 per cent above the first

1951 estimate and 2S per cent abo\

1950
(Continued on page 734^
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more use from used poles

.any reclaimed utility poles and crossarms

I

e good for many additional years of service

hen Monsanto Penta (pentachlorophenol)

applied by the simple dip method, such as

own in the illustration. Penta treatment

easy, economical, efficient.

irt and old preservative residues are re-

oved from the surfaces before the poles

e dipped. Then poles are lowered into a

It and left overnight or longer. The vat,

aich is 14 feet deep, also is used to treat

ossarms and lumber.

operly formulated penta is a clean treat

-

ent. It protects poles and crossarms from
cay due to fungi and from attack by
rmites and other wood-boring insects.

;nta, a chemical with stability, gives uni-

rm, long-lasting protection. It is insoluble

water and does not leach. Penta treat-

ment does not change dimensions of wood
nor corrode common metals.

For detailed information on applying

Monsanto Penta to poles, crossarms or

other wooden structures, contact the

nearest Monsanto Sales Office or write

MONSANTO (Canada) LIMITED, Mont-
real, Toronto or Vancouver.

KEEP YOUR TREATING PLANT BUSY!

There are so many places in which you can

lower maintenance costs by using penta-

treated wood, that it often is practical to

keep treating facilities working around the

clock. Here are a few of the numerous appli-

cations :

Poles and crossarms

underground cables

Planks covering

Transformer plat-

forms • Sills and plates • Joists and
girders • Screeds and subflooring •

Flooring • Roof planks • Platforms

and decking • Posts and fences • Cool-

ing towers • Millwork • Guardrails •

Truck beds • Construction timbers.

HE ENGINEERING JOURNAL July, 1951
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>F SPECIAL IMPORTANCE TO
ENGINEERS, SUPERINTENDENTS
MANAGEMENT

ALEMITE'S

Here is lubricating progress so major — so

far-reaching — as to command the interest of

every executive concerned with industrial lubri-

cation practices and costs.

With OIL-MIST an unbelievably simple system

atomizes oil into mist, circulates it through tube

to bearings. Bathes all bearing surfaces with

fresh, clean, cool oil film.

IN BALL BEARING IN PLAIN BEARING IN ROLLER BEARING

AMAZING

CONTRIBUTION

TO THE

LUBRICATION

WORLD...

OIL-MIST uniformly maintains oil film on all

sliding, rubbing, rolling parts regardless of varia-

tions in load, temperature or speed! No "peaks

and valleys" of lubrication.

Fully automatic — eliminates waste and the

uncertainties of the "human element". Extends

bearing life as much as 17 /a times. Seals bearings

against dirt and abrasion. Cuts oil consumption

as much as 90%. Greatly reduces the number of

oils needed.

This great new Alcmite OIL-MIST System has

been proved by plant installations on a wide variety

of machines in many industries including steel,

coal, food processing, chemicals, metalworking,

textiles and woodworking.

Write jar full information

M0&

AUTOMATIC LUBRICATION SYSTEM

ALEMITE
DIVISION OF STEWART-WARNER-ALEMITE CORPORATION OF CANADA LIMITED

BELLEVILLE — ONTARIO
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NO MOVING PARTS

ABSOLUTELY UNIFORM

IN OPERATION.

r'"!*-.

1 0,5!

I ACTUAL
SIZE

8 ADVANTAGES
OF THE ALEMiTE

OIL -MIST SYSTEM . . .

1. REDUCTION OF BEARING TEMPERATURES
OIL-MIST acts as bearing coolant,

can lower bearing temperatures as

much as 20°F.

2. EXTENSION OF BEARING LIFE

OIL-MIST multiplies the life of bear-

ings many times. The life of grinding
machine bearings has been extended
from 400 to 7,000 hours.

3. ELIMINATION OF "DOWN-TIME"
All bearings in the system are con-
stantly lubricated while the machine
continues to produce.

4. CONSUMPTION OF OIL CUT 90%
The Oil-Mist System usually consumes
approximately 1/10 the amount con-
sumed by any other oiling method.

5. FULLY AUTOMATIC LUBRICATION
Eliminates the uncertainties of the
"human element" (Refilling the reser-
voir is the only periodic service re-

quired.)

6. CONTINUOUS LUBRICATION
Constantly deposits a fresh, clean film
of oil on all surfaces of all bearings in
the system.

7. REDUCTION OF TYPES OF OIL
Oil-Mist greatly reduces the number of
oils that must be stocked, handled and
applied.

8. ELIMINATION OF GUESSWORK
Every bearing picks up only as much
OIL-MIST as it needs. No bearing
can be overlooked. None gets over-
lubricated.

ASIC FOR A DESK-TOP DEMONSTRATION
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tkt machine
yoiM save

TODAY
may be the one yoii

desperately need

TOMORROW

Chns. Cusson Limiteil

Quebec MONTREAL Val d'OR

BUSINESS AND INDUSTRIAL
BRIEFS

(Continued from page 730)

More than half of the increase over

tlie first 1951 estimate is in manufac-

luring. The non-ferrous metals products

(iroup is up $44 million; petroleum and

coal products S15 million; chemicals

Slo million; non-metallic mineral pro-

ducts 87 million; paper products $13

million; iron and steel $10 million; and

the transportation equipment industry

$7 million. About 77 per cent of these

increases are for machinery and equip-

ment, and the remainder for construc-

tion.
•

Industrial Magnets.—Companies that

employ magnets in their industrial pro-

ce.s.ses can now quickly and convenient-

ly determine their strength in gausses,

by a newly developed General Electric

l^auas meter.

734 (68)

Magnets are being employed in a

growing variety of separation equip-

ment such as picking up nails on high-

ways; removing tramp iron from pro-

cessing machinery; preventing metallic

sparks in inflammable or dusty atmos-

pheres; and in purifying non-magnetic

substances.

The G.E. gau.ss meter provides a true

gauss reading, regardless of its relation

to lines of force and/or its distance

from the poles of the magnet. For in-

formation apply to Canadian General

Electric Company. 212 King Street

West, Toronto.

New Forced Draft Fan.—Prat-Daniel

Corporation, which is represented in

Canada bv T. C. ChowTi Limited, 1440

St. Catherine Street West, Montreal 25,

has announced the development of a

forced draft fan embodymg many new

features that improve aerodynamic char-

acteristics and provide more efficient

conversion of velocity to .static pres-

sure.

The Company claims the follow.;.;^

improved feature.s—1) large, deep ;:.,t

cones streamlined to reduce turbukr.

at the inlet; 2) open space between ':..

wheels of double wheel models, insv ^

;

of a common center disc, permiii.r.i

complete four way diffusion of the •..:

leaving the wheels; and 3) an ovei-z.

hou.sing to assi.st diffusion.

Plotted performance shows peaks-

efficiency and horsepower curves fall'

well within the proper fan select

range, making po.ssible selection

maximum efficiency without overload

Precisely .shaped backward curved bla

are designed to offer a nearly perf^

aerodynamic flow across the leading

trailing surfaces. Complete informatii

may be obtained from the Canadian

Company.
•

Printing Press Controls.—A complete

ly redesigned line of a-c preset-.-;--

printing press controls in ratings thiLJUt::

15 horsepower is available from Cauii

dian General Electric's Control DivisioE

For primary and secondary control o

wound-rotor induction motors, the nev

line is suitable for i)ractically even

printing application and is available- n

both reversing and non-reversing forru-

Xon-reversing forms are used on flat-be^

presses, tin-plate pres.-es. waxing nui

chines, intaglio pres.ses, large cyhink

presses, etc. Reversing form are u-t

on offset presses and automatic cylmde

presses.

Very fine settings are possible becau?

of a rheostat which provides 50 to 7

points of speed adjustment. Operatin

adjustments are simple and can be mad
from outside the control enclosure. F*^

remote operation, a motor -opt:

mechanism is mounted on the rh-

and speed can be adjusted by any mu:

ber of push-button stations installed

convenient locations about the pre>

Expensive master stations are unnecf

sarv.

For complete information, com:

cate with Canadian General E.

Company Limited, 212 King -

West, Toronto.
•

C.l.-R. Chipping Hanuner.—Cai.

IngersoU-Rand Company Limited.

Building. Montreal, have announ
new chipping hammer. Known .-

I-R chipping hammer, it offers 15

sizes based on only five hammer
The basis of this versatility lie?

scientifically designed valve with

ly interchangeable parts that st-:

chipping hammer power from a i:

cut to an extra cut and to a supr

Controlled air power is obtain^

means of the alRite valve whic:

portions the amount of air to the

and rear of the piston, thereby iii...

taining good cutting efficiency under :

conditions. The new valve meters t

air through a combination of ports a:

surge ciiambers which eliminates loss

liower on heavy cuts and provides

smooth flow of full power. The valve

[)Ositive and free-seating—it does c

ilepend on dowels for alignment.

This new chipping hammer fe;iiu

the new wear-resistant "Iramet."

British Sales in Canada.—In a

address to the Dollar Convennoa
Eastbourne, England, Sir Geore«

Nelson, chairman and managing d.rec
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Cbfroslon-te^n^

Spool/"

pL^IC(>llksERvicE<MBLEM

CORROSION
ENGINEERIiiCr
SERVICE
While Jhere is no one standard way to carry out a corrosion test it

is often preferable to expose specimens in operating equipment

under actual conditions of service.

A device for such tests is the Inco Corrosion-testing Spool. On this

spool many different test specimens are installed so that they are

protected from mechanical damage during testing and also from

coming into contact with each other or plant equipment by which

normal behoviour might be disturbed by galvanic efFects.

The "spool" test is one of various corrosion-testing methods. Often

it is unnecessary to make this test because our files contain data

from more than 2000 plant tests on over 40,000 metal and alloy

specimens. Also a vast amount of valuable corrosion data has

been accumulated over the years at Inco's testing Station at Kure

Beach orid more recently at our new Harbor Island laboratory.

TRADE MA R K

Inco's Reference Library is at your service. Whenever you need

assistance in solving a corrosion problem, our Corrosion Engi-

neering Section will always cooperate with you.

^F IMTPDMATinMAI Mlfl^PI mtlDAMV nc TAMAHA IIUITCn oc t/nir cr ui rnnniirn



of the English Electric Company Lim-
ited, outlmed the steps British manufac-
turers must take in their efforts to trade
capital goods in Canada.
In the first place, Sir George main-/

tained. Britain must realize that now her
post-war problems are mainly solved,
she will be expected to meet all delivery
dates. Absolute assurance must also be
given Canadian buyers that orders will

not be diverted by the British Govern-
ment for defence purposes. Price com-
petition must, of course, be met.

Sir George stressed the fact that feel-

ing towards Britain in Canada is favour-
able, but he pointed out that, through
the influence of environment, Canadians
are accustomed to American styles and
standards. British manufacturers \vill

have to recognize this in their sales

approach, he believed.

'You must quote for the equipment
they specify they want at competitive
prices and deliveries—and not just offer

them what you would like to sell them,
for there is no roval road to the solution
of the problem," Sir George said. He
believed that there was no question of

successful British tenderers depriving
Canadian industry of its means of liveli-

hood, since Canada's production of capi-

tal "plant" while greatly increased, is

not sufficient to produce Canada's total

future needs, at least for the next few
years. "On the contrarj'," he said, "thev
will be helping in the development of

Canada's resources at a greater rate than
would be achieved if left to itself."

"The Canadian buyer will also expect
to get the same after-sales service from

the British trader as he is used to in

dealing with United States manufactur-
ers," Sir George continued. "A qualified

representative must be at hand in Can-
ada."

New C.I.L. Plant.—An expansion of the
New 'loronto "fabrikoid' plant of Can-
adian Industries Limited, at a cost of

more than $1,000,000 will be commenced
shortly. The announcement was made
by J. E. Preller, manager of the Com-
pan3'"s "Fabrikoid" division.

The growing demand for vinyl-coated

fabrics and films is taxing existing pro-

cessing facilities to capacity. The new
expansion will house the latest equip-

ment for producing these products
which are marketed under the Com-
pany's name of "Fabrilite". Engineering
for the project is being carried out by
C.I.L. 's own engineering department
with the exception of designmg of the

new offices which is being done by N. A.
Armstrong.

Slope-Belt Conveyor. — The world's

longest slope belt conveyor system using

belts designed by The Goodyear Tire <fe

Rubber Company of Canada, Limited,
will soon be operated by the Dominion
Steel & Coal Company, to make avail-

able millions of tons of iron ore Ij'ing

under the sea.

More than twice as high as a prev-
ious world's record claimed by the Unit-
ed States, the 1,730-foot record-breaking

lift belt system will be installed in the
Wabana Iron Ore Mine located on Bell
Island, Newfoundland.

Previous to the installation of the
new equipment, mining operations were
slow and expensive because of the ne-
cessity of using several methods of
transport to move the ore from its sub-
marine location to the surface deck-
heads for transportation to the smelter.
An involved sj'stem requiring the use of

electric locomotives and hoists trans-

ported the ore from its source to the
surface at a distance of 12,500 feet. With
the older equipment, only 25 tons of

muck could be carried. The new system,
when completed, will transport a thous-
and tons of ore an hour in a continuous
stream.
Two flights of the system will be

1,450 feet long and eight flights 1.230

feet long. The belts will be 36 inches
wide and will haul the iron ore at 575

feet per minute. The entire project will

be automaticallj' controlled.

This new method of transportation
features the use of compass cord con-
veyor belts of Goodyear design, with
Stephens-Admason conveyor equip-
ment. The belts are a yard wide and
total more than five miles in length.

They are being made at the Goodyear
plant in Bowman%-ille, Ontario. The
conveyor equipment is being made ja

Belleville, Ontario. General manager of

the steel operations of the Dominion
Steel & Coal Corporation, Limited, is

C. M. Anson, M.n.i.c.

(Continued on page 74^6)

^JSlM¥^
STEEL ROLLING MILLS USE

FRLK STEELFLEX COUPLINGS TO PROTECT MACHINERY
In steel rolling mill drives shock loading is

encountered to on extreme degree. In such
drives, impact torques are lowered by as much
as 30% by the application of FALK Steelflex

Couplings. Rebound torque is similarly greatly

reduced. These are facts established by

tests recorded by independent investigators.

The same measure of protection to connected
machines is provided by the torsional resilience

of FALK Steelflex Couplings in any size, in any
service. We will gladly supply full details upon
request.

Prompt delivery from Owen Sound of any size in general use in industry.

-JJlXtOvj

THE
WILLIAMmimmmOWEN SOUND. ONTARIO

& SONS
LIMITED

NORANDA: V. K. Polk, Box 334

A DIVISION OF MILLSPAUGH LIMITED, SHEFFIELD, ENGLAND

MONTREAL: Canada Cement Building HAILEYBURY: John H. Brumeil
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u ^ck sections
«or

-iTO tons stcei
FOR

WELDED
STEEL

HEADGATES
STOP LOGS AND GAINS

PENSTOCKS AND PIPING
TANKS, BINS and CHUTES

GIRDERS AND BRIDGES
BUI LDINGS

SPECIAL ASSEMBLIES
TO YOUR SPECIFICATIONS

By highly skilled certified welders

with wide experience in the

latest welding technique
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NEW FRANKI PILE-DRIVER

cuts down costs

and time

This new Frank! machine has been

in operafion at fhe CN.R.'s

Bonaventure Freight Yards,

Montreal.

This amazing new FRANKI Pile-Driver operates on a circular platform, with

double-acting hydraulic jack which permits wide, evenly distributed soil

pressure. The new machine was developed recently by Franki engineers.

Cutting time and labour costs substantially, it enables FRANKI to serve Its

clients better than ever and at a lower rate.

Ask for further iriformation on this and other FRANKI Caisson Piles processes.

No obligation. Apply to

FRANKI COMPRESSED PILE
COMPANY OF CANADA, LIMITED

4911 Cote des Neiges Road, MONTREAL
168 Richmond Street West, TORONTO

_I»ILEI
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FILL THESE CARS
WITH SEGREGATED

STEEL SCRAP

Cash in on your scrap and help us

more steel orders (incujding vours)

Canada's national defence programme calls for stepped up
steel production! You can help fight critical shortages of
'stainless, high speed and other high alloy steels by sending
iUs your scrap, properly segregated and classified. Ship
idirect to Atlas at Welland, Ontario.

Alloying elements, particularly nickel and tungsten are in

very short supply. That's why we urgently require every
ton of alloy scrap available. Both nickel-chromium ("300"
type) and straight chromium ("400" type) stainless are

particularly needed, as well as tungsten and cobalt grades of
high speed steel. Any accumulation of 1000 pounds or more
will be welcome. When you have a shipment ready, notify

Atlas Purchasing Department or your local scrap dealer.

If you are shipping direct, tell us the amount of each type,

the transport you are using and when shipment was made.
Shipments will be mill inspected. Stainless scrap is not
acceptable if contaminated with tin, copper or Monel metal.

For maximum return from your stainless

scrap, identify and segregate the

various grades carefully, according to

simple instructions contained in this free

Atlas handbook. Write today (on your

company letterhead, please) for your

copy. lo-si

ATLAS STEELS LIMITED, WELLAND, ONTARIO
CANADA'S PIONEER PRODUCERS OF FINE ALLOY STEELS FOR SPECIAL INDUSTRIAL USES

Warehouses at: Montreal, Toronto, ttamilton, Windsor, Winnipeg, Vancouver

STEELS
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FOR
CONCRETE AND MASONRY REPAIRS • NEW CONCRETE CON-
STRUCTION • BRIDGE PIERS • COFFERDAM SEALS • CAST-IN-

PLACE PILES • CASING AND PROTECTION OF WOOD PILES •

GROUTING • FOUNDATION STABILIZATION • UNDERPINNING
• TUNNEL MAINTENANCE • DAMS • RETAINING WALLS • GROUTED

CORE WALLS • EXPLORATION .

Years of PREPAKT experience and careful job control assure you of the follow-

ing qualities in PREPAKT CONCRETE:

• Any desired ultimate strength— 1500 to 7000 p. s. i.

• No setting shrinkage and 50% less drying shrinkage.

• High permanent bond to existing concrete.

• Superior weather resistance, especially to cyclic

freezing and thawing.

• Superior resistance to action of salt water.

• High impermeability to moisture.

PREPAKT, with all these favorable properties, requires 30% to 60% less port-

land cement than ordinary concrete of equal strength. PREPAKT may be made
under water as well as in the dry, with equal facility and without increasing the

cement content.

NTRACtORS * EHGrNEERS

INTRUSION-PREPAKT LIMITED THE PREPAKT CONCREH CO. LIMint
Commerce and Transportation Building

159 BAY STREET, TORONTO, ONTARIO
PHONE EMpIre 3-5694

UNION COMMERCE BUILDING, CLEVELAND 14, OHIO
Chicago • Seattle • Philadelphia • Zurich • Paris * Madrid • Sloclcholin Helsinki • Wiesbadc
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All phases of locomotive design and manufacture

fully integrated for maximum quality and

performance.

Low cost parts with unmatched interchangeability

readily available from one source.

CJ Technical assistancefor the entire locomotive pro-

vided by one service organization.

Factory rebuilding of used components can

specialize exclusively in locomotive parts.

General otors
LOCO OTIVES

GENERAL MOTORS DIESEL LIMITED
AL OFFICES A!^0 «>• ANT, LONDON, ONTARIO. Sales Headquarters: INTERNATIONAL AVIATION BLDG., rAONTREAL, QUEBEC

.^ „*»«—rt*'
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What about i

when you put away

your slide rule?

Ui'NLIKE the majority of people, many
engineers and other professional men have

no company or organization behind them
from which to draw pensions or support

when their days of retirement come.

The professional man usually has to

provide his own plan for a retirement or

replacement fund . . . and he is wise if he

puts the plan into effect early in his pro-

ductive years to gain the added advantage

of lower premiums. Well planned life in-

surance provides not only for days of retire-

ment but gives the comfort of knowing that

the family is protected should an5rthing

happen to you.

For a well-rounded life insurance program, consult

your nearest Mutual Life office. Without obligation.

a representative will detail a plan of complete pro-

tection to meet your needs within your means. It is

not wise to put this matter off. Phone the Mutual
Life representative today.

MUTUAL IIFE
of CANADA
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Professional Cards

BEAUCHEMIN & HURTER
Consulting Engineers

Municipal Planning and Engineering, Public

Services, Bridges and other Structures

J. A. BEAUCHEMIN A. T. HURTER
P.Eng., M.E.I.C. P.Eng., M.E.I.C.

Suite 609, Drummond Building, Montreal, Canada

EDGAR A. CROSS
Consulting Engineer

INDUSTRIAL PLANT DESIGN

991 BAY STREET, TORONTO MI. 8423

J. EDGAR DION
Consulting Management Engineer

ORGANIZATION - COSTING
PRODUCTION CONTROL - PROFIT CONTROL

lOB EVALUATION - OFFICE PROCEDURE & RECORDS
WORK SIMPLinCATION - SALES CONTROL

INCENTIVES - LAYOUT
4643 SHERBROOKE ST. W., MONTREAL, CAN.

J. T. DONALD & COMPANY
LIMITED

Chemical Engineers

Consulting Chemists

Investigation and Research, Analysts

and Assayers

1181 GUY STREET - MONTREAL

ENGINEERING ASSOCIATES

MECHANICAL

:^>
INDUSTRIAL

a MOULDING CONSULTANTS

H. F. SCHMELZ
M.E.I.C, P.ENG. TEL. UN. 6-6918

WM. c. viner 1074 BEAVER HALL HILL
M.E.I.C. P.ENG. MONTREAL

FETHERSTONHAUGH & CO.

Patent Attorneys

VICTORIA BUILDING

OTTAWA . CANADA

IE ENGINEERING JOURNAL July, 1951

P. G. GAUTHIER
Consulting Engineer—Quebec Land Surveyor

Water Supply, Sewerage, Town Planning, Land Subdivision,
Special Surveys, Mapping Location of Roads, Railways,

Transmission lines and Flumes
River Control and Dewutering Problems

Industrial Site Development
Planning and supervision of engineering construction work.

5126 PARK AVENUE - - MONTREAL 8, QUE.
Telephone DO. 0798

MILTON HERSEY CO.
LIMITED

Industrial Chemists, Engineers
and Inspectors

Inspection, Analyses and Tests

of All Commercial Materials

MONTREAL HALIFAX WINNIPEG

C. J. JEFFREYS, P.Eng., M.E.I.C.

Consulting Engineer

General Pulp and Paper Mill Design

Process — Rehabilitation — Valuation

ins SHERBROOKE ST. W. • MONTREAL, P.Q.

(near Peel) - Tel. PLateau 2010

KEARNS & BROMLEY
Associate Consulting Engineers

JAMES A. KEARNS, B.Sc, M.E.I.C.

GEORGE BROMLEY, B.Sc, M.E.I.C.

MECHANICAL AND ELECTRICAL DESIGN.
STUDIES, REPORTS, ETC.

1414 DRUMMOND STREET- - MONTREAL, P.Q.

176 MAIN STREET WOLFVILLE, N.S.

RALPH KENDALL
C.E., P.L.S. and Mine Surveyor

TRANSITS, LEVELS AND ACCESSORIES
FOR RENT

PENTHOUSE, 6th FLOOR,
PENTAGON BUILDING - - - HALIFAX, N.S.

Cornel of Water, Buckingham and Granville Streets

Tel., Office and Home: 3-6538

KILBORN ENGINEERING CO. LTD.
Professional Engineers
Water Supply and Treatment

Sewerage and Sewage Disposal
Hydraulic Works and Power Plants

Water Conservation
Reports, Designs, Surveys and Supervision of

Construction

38 PARK LAWN ROAD - TORONTO 14, ONT.
Phone: RODNEY 3645
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Professional Cards

MACDONALD & MACDONALD
LIMITED

Inspecting and Testing Engineers

Analytical Chemists Assayers

Established in Western Canada over 35 years

Inspection of Green and Creosoted Timbers

BIRKS BUILDING - VANCOUVER, B.C.

JAMES F. MacLAREN ASSOCIATES
Consulting Engineers

Water Supply and Purification, Sewerage, Sewage
Treatment and Waste Disposal, Drainage,

Flood Control, Planning

Investigations, Reports, Designs, Specifications
Supervision of Construction, Valuations

705, YONGE STREET TORONTO 5, ONTARIO
TELEPHONE MIDWAY 4964

o. J. Mcculloch & co.

Consulting Civil Engineers

River and Harbour Works, Bridges, Foundations,
Dams, Cofferdams, Retaining Walls, Etc.

Surveys, Reports, Designs, Specifications,

Estimates, Supervision of Construction

3420 WILSON AVE. MONTREAL 28, QUE.

McDOUGALL & FRIEDMAN
Consulting Engineers

FERDINAND J. FRIEDMAN, B.Sc, P.Eng.
DON W. HEYWOOD, P.Eng.
ROLAND R. DUQUETTE, B.A., B.Sc, P.Eng.
F. WILLIAM R. ANGUS, O.B.E., B.Sc, P.Eng.

Mechanical and Electrical Design,
Reports, etc.

1235 McGILL COLLEGE AVE., MONTREAL, P.Q.

MORRISON HERSHFIELD
MILLMAN & HUGGINS

Consulting Engineers

CIVIL—MECHANICAL—STRUCTURAL
MATERIALS HANDLING, CONVEYING & ELEVATING

REPORTS, ESTIMATES, DESIGNS
SUPERVISION

96 BLOOR ST. W. TORONTO, ONTARIO

THE RANKIN COMPANY, LIMITED
Consulting Industrial Engineers

INDUSTRIAL AND POWER PLANT DESIGN
CHEMICAL ENGINEERING

Process Development, Project Co-ordination,
Design, Supervision

1549 BURNSIDE PLACE MONTREAL 25
(Corner Guy Street)

RIDOUT & MAYBEE
Patent Attorneys

G. E. MAYBEE, K.C., F.P.LC.
J. A. LEGRIS Jr., B.A., B.A.Sc.

Barristers, Solicitors, etc.

Registered Canadian and United States

Patent Attorneys

80 KING STREET WEST TORONTO 1, ONT.

RIPLEY AND ASSOCIATES
Consulting Engineers

SOIL MECHANICS
Earth Dams and Foundations, Highv^ays,

Airports, Building Foundations, Landslides,
Retaining Walls

Investigation — Reports — Design
Inspection of Construction

1156 WEST PENDER STREET VANCOUVER

SCHWARTZ & ROSENBERG

Consulting Engineers

ELECTRONIC—MECHANICAL—ELECTRICAL DESIGN

AUTOMATIC MACHINERY AND CONTROLS

145 NORMAND STREET - MONTREAL, CANADA

STADLER, HURTER & COMPANY
Consulting Engineers

Suite 609, DRUMMOND BUILDING
MONTREAL, CANADA

PULP AND PAPER MILLS—POWER PLANTS
INDUSTRIAL AND CHEMICAL PROCESS PLANTS

A. T. HURTER, M.E.I.C.

SWANSON AND REEVE
Consulting Engineers

Project Engineering

Steam Power Plants - Sawmills - Plywood Plants

Pulp - Paper - Processing Plants

A. L. Swanson D. D. Reeve
P.Eng., M.E.I.C. P.Eng., M.E.I.C.

1264 WEST PENDER STREET, VANCOUVER, B.C.

Phone: TAUow 5948

WIGGS, WALFORD, FROST &
LINDSAY

Consulting Engineers

INDUSTRIAL SURVEYS, REPORTS AND APPRAISALS
CIVIL, ELECTRICAL AND MECHANICAL ENGINEERING

DESIGNS, SPEanCATIONS AND SUPERVISION

1411 CRESCENT STREET
MONTREAL 25, QDE.

HArbour 0215

91-A BLOOR STREET WEST
TORONTO S, ONT.

Midway 1141
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ofessional Cards (Continued)

WOOD & McADAM
Consulting Engineers

STRUCTURAL • MECHANICAL • ELECTRICAL
DESIGNS, SPECIFICATIONS and SUPERVISION

4444 SHERBROOKE ST. WESTMGUNT, P.Q.

Wllbank 0995

RYING OVENS
Modern quick-drying ovens call for an outer covering

of SPUN ROCK WOOL BLANKETS, N.L. Type.

Operating at both high temperatures and high speeds,

such equipment could not function economically with-

out highly efficient insulation. The result is always

I maximum production at a substantial fuel saving. Write

for name of your nearest contractor, blanket sample and

engineering data. MADE IN CANADA.

I'UN ROCK WOOLS LIMITED
THOROLD - ONTARIO

]Voodman...spare thatfree/
. TcxJay, home owners can enjoy the natural beauty of tree-

shaded lawns and gafdens without risking sewer blockage by

tree roots. At rjo extra cost, No-Co-Rode RootprQof Pipo

ensures permanently root-free sewers.

For septic tank systems, use No-Co-Rode Perforated Pipe-

it is recommended by Health Departments, is permanent and

easy to install and, as a foundation footing drairi, will keep

basements perfectly dry.

Stocked by leading plumbing and building supply houses-

Distributed by

JBtmArMVIfRXir edmpau, CRANE

ROOT-PROOF PIPE uao-si

tlurerf by DOMINION TAK I, CHlMICAl COMPANY IIMITID Sun IIU Building, Monlrtal

MOTORS, GENERATORS
TRANSFORMERS, COMPENSATORS

NEW X[\/^. RECONDITIONED

BXa 1

REPAIRS XJjy REWINDING

COILS, COMMUTATORS, MANUFACTURING
ENGINEERING ADVICE
ESTABLISH ED 18 93

THOMSON ELECTRICAL WORKS LTD.

j
Branch: Sherbrooke, P.Q. MONTREAL 915 University Street I

For an engineer what are

.

.

.

''.... the most desirable personal

characteristics. ...^'

1. INTELLIGENCE

2. DEPENDABILITY

3. ORGANIZATIONAL
ACCEPTABILIiy

4. ENERGY

5. EMOTIONAL ACCEPTABILITY

6. PHySICAL ACCEPTABILITY

For a survey by the Engineers' Council for

Professional Development, 44 of the nations'

top-level engineering executives listed the

above six "most desirable personal character-

istics" for a successful engineer. The

questionnaire results were carefully analyzed

and charted by an E.C.P.D. committee. This

study is available from Engineers' Council

for Professional Development, twenty-five

cents each. Larger quantities for use in

educational, company personnel, society,

etc., work are available at a discount. Send

coupon today.

Engineers' Council for Professional Development
29 West 39th 'Street, New York 18, N. Y.

Enclosed is $ for ........ . ."copies of

"The Most Desirable Personal Characteristics"

N^

Address

City Zone State .
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BUSINESS AND INDUSTRIAL
BRIEFS

(Continued from page 736)

Darling Bros. Appointment. — An
agreement 1ms been coQCiuded between
Darling Bros. Ltd. of Montreal and
United Centrifugal Pumps, a division
of the United Iron Works, Oakland,
Calif., whereby the Canadian concern
will manufacture United's complete line

of pumps in Canada.
Darling Bros, have completed manu-

facture of several large units for the
Canadian Oil Company's new plant at
Montreal East. They are presently en-
gaged in production of United process
pumps for another major oil company
located at Sarnia, Ont.

New Fairbanks-Morse Building.—The
Canadian Fairbanks-Morse Ca. Ltd.
have opened a new building in Winni-
peg located at 114-140 Gary St.

Built on a 290-foot frontage by a
120-foot depth, the location is conven-
ient to railway stations, hotels, post
and customs offices, federal government
building, and the business part of the
city. The manager will be H. L. Mat-
thews.

Foster-Wheeler Contract.— Standard-
Vacuum Oil Co. have announced that
Foster Wheeler Corpn. has been chosen
as general contractor for the new crude
oil refinery to be constructed at Dur-

ban, Union of South Africa, for Stand-
ard-Vacuum Refining Co. of South
Africa (Pty.) Ltd.
An advance party of construction en-

gineers from Foster Wheeler's New York
headquarters is expected to arrive in
Durban in a few weeks to begin the
field survey work in connection with
the project.

Portable Fire Extinguisher.— A 4-lb.

dry-chemical fire extinguisher with a
rubber hose is now on the market. In-

troduced by Ansul Chemical Co., the
Ansul 4-B offers these advantages: (1)

ease of operation; (2) flexibility in

fighting overhead and ground-level
fires; (3) maximum extinguishing effec-

tiveness for inexperienced operators.

Operating range of th Ansul 4-B Ex-
tinguisher is 12 to 15 feet. Dry chemical
is ejected through a self-closing nozzle
which produces the fan-shaped stream
pattern characteristic of Ansul hand
extinguishers. (The extinguisher is pres-

surized by a 1% oz. carbon dioxide

cylinder in the dry chemical chamber.)
The new extinguisher has a capacity of

4 lb. of dry chemical. When fulb'

charged, it weighs 10% lb.

Lower Air Operating Costs.—A saving
of from 10 to 20 per cent in the overall

operating costs of his Company's trans-

pacific services will be effected by the

use of jet-powered Comet aircraft,

W. G. Townley, executive assistant to

the president of Canadian Pacific Air-

lines, told members at the semi-annual

meeting of the American Society
Mechanical Engineers.

•
G.E. Turbojet Engine.—Canadian Ge
eral Electric Co. Ltd. have announc<
a new turbojet engine for advanc
military aircraft. It is manufactured 1

General Electric Co. in the Unit*
States.

Known as the "Advanced J-47''
engine incorporates new designs witn
best features of the well-known J-
engine but "with a thrust output
much greater that it isn't even in

same class". It has a low rate of
consumption and was designed for i

performance compatible with simplicit
reliability, and producibility.

General Electric's current productii
J-47, which is rated in excess of 5^
pounds, is the power-plant for such a
vanced militarj' aircraft as the Nor
American F-86 "Sabre" (being built f

the R.C.A.F. by Canadair Ltd. in Moi
real), the six-jet Boeing B-47 "Strat
jet" bomber; Convair B-36; North Ai
erican B-45; Republic XF-91 m
Martin XB-51.

Zinc Oxide Reclaiming Process. —
Wolverhampton, England, firm of me'
refiners has developed a process for
claiming 50 tons of zinc oxide whi
normally "goes up the chimney
smoke". The zinc released in the me
ing process of copper and other met
is oxidized, passed through cooling tul

and caught in special sleeves. For fi

ther information communicate
the United Kingdom Information Offi

275 Albert St., Ottawa, Ont.

NOW-A MODERN
ALUMINUM PAINT

YOU CAN RELY ON

BARRETT

Silvex
ALUMINUM PAINT

READY-TO-USE— Requires no mixing

LASTING—Won't flake, chip, crack

or discolour

BRIGHT—Reflects light, heat up to 75%

Ideal for tanks, boilers,

flashings -any metal, wood,

asphalt or concrete.

^

THE &ARRETT COMPANY, LIMITED

Halifax • Saint John • Montreal

Toronto • Winnipeg • Voncouver

*Reg'd Trade Mark

m Silvex' m
1^ ready<ro-o«e ^

<<.

DIXON'S 1iffi,ko*uie

ELDORADO PENCII
• /)o/c/ f/ie/r pomH longer

• give off freely

e make such opaque lines and figurt

Typhonite Eldorado Pencils are favouril

with draftsmen and engineers everywhe

They like Eldorado's clean, opaque lin<

so ideal for blueprinting — their stronc

points — their accurately graded

degrees — from 6B to 9H.

Put Typhonite Eldorado Pencils to '•

test, ^on't you? Try them for yourst

Typhonite leads are exclusive with Dix

so no other pencil can be like Typhon

Eldorado.

Would you like a sample?

Just send vs your name and address, and tell vt

the degree of Dixon's Typhonite Bdorado Pentt

vou would like to try.

Order Dixon's Typhonite Eldorado Penci/s from your regular foitfrt -

DIXON PENCIL CO. LIMITED, NEWMARKET, C
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Columbia Cellulose Plant Uses

Bark Waste for Fuel

S. B. Roberts

Chief Engineer,

Celanese Corporation of America,

New York City.

A paper presented at the 65th Annual General and Professional Meeting of The Engineering Institute of Canada.

at Montreal, May 11, 1951.

An impoi-tant new component
was added to Canada's pulp and
paper industry recently when the

new sulphite pulp mill of Colum-
bia Cellulose, Ltd., near Prince

Rupert, British Columbia, com-
menced operations. The new Can-
adian company is an affiliate of

Celanese Corporation of America.

One of the most interesting fea-

tures of the new plant is the

mechanical equipment installed for

the preparation and burning of

bark.

At the time of writing, the mill

had been in operation for only

about one month, and the operat-

ing data included in this paper is

therefore not complete. It is hoped
however that the meager data pre-

sented will help others confronted

with the same problem of turning

a bark nuisance into a profitable

source of fuel.

Specifically, the discussion covers

the sugar cane mill, which de-

hydrates the wood room refuse, the

pneumatic conveyor which delivers

refuse to the boiler plant and, fin-

ally, the boilers and the fuel burn-

ing efiuipment.

Although the cane mill is an old

and highly developed machine, it

is not too well known outside of

the sugar industry. Its evolution

and principal design features may
be of interest to mechanical and
wood pulp engineers.

Since 1932 our organization has

installed 17 specially designed

small 3-roll cane mills for express-

ing the free water from industrial

fibres. The first was installed in

Canadian Celanese's factory in

Drummondville, Quebec. These

748

mills range in size from 16 in. x 24
in. to 18 in. x 30 in.—the size re-

ferring to roll size. It was there-

fore natural to try dewatering West
Coast bark in one of them in 1947,

when we started to investigate

fuels for the then projected West
Coast pulp mill. Nor was it un-

natural to seek the advice of the

cane mill manufacturer who had
built our special mills. From exper-

ience we knew such mills are ex-

Relating the history and evolution of the cane

mill from its earliest applications down to

the development of modem fibre mill design,

the author enumerates the mechanical mill

components and tells how each is designed

and operated. Details of methods used in

handling bark in the boiler house are given

and experience to date at the Prince Rupert

Mill with the burning of bark is discussed.

A brief discussion following delivery of the

paper is recorded.

tremely rugged and have low main-
tenance costs. With such a cane

mill we expected moisture would
be reduced to about 50 per cent.

Cane Mills

Modern cane mills are highly

developed machines which, by an

arrangement of rolls, squeeze the

blanket of fibres twice during one

pass through the mill, and at the

same time, by the molar action of

mating juice grooves turned in the

faces of the rolls, produce finely

divided material with ruptured

vascular bundles. Their slow de-

velopment started when sugar cane

was first brought from the South

Pacific, via Australia and Indo

China to India and Eg\-pt. about

325 B.C. Evolution progressed

from the mortar and pestle stage

through crude mill stones and ver-

tical wooden rolls, to beam presses

and oxen-driven rolls which forced

juice through split-reed plaited

baskets.

Then in 1449, Pietro Speciale,

prefect of Sicily, was credited with

the first 3 roll mill, foreiamner of

the modern mill. It employed ver-

tical wooden rollers meshed to-

gether with wooden cogs, and wa>

fed by hand through both nip^

The first steel-studded, and latei

smooth steel rolls, were built ii:

England in the 17th centur>-

Headstocks were fitted with ad-

justing pressure screws, and were

changed from wood to cast iron

(Jrooving was developing. In Eng-
land the 3 rolls were arranged oi^

tlie apexes of an isosceles triang:

as at present.

The second major developmei.

came in Puerto Rico in 1805 whci

the first crude turnplate was filtei:

between the 2 lower rolls, to de-

liver once-squeezed material to tht

second nip without using hand^
Early reports called this a "duuil

turner", because it replaced th

Puerto Rican negresses who hau
previously done this hazardou>
work at the expense of man}
hands and arms. It is describe^

as a fixed, shim-adjusted bear.

with a curved upper surface.

The development of lever-con-

trolled, and later hydraulic loading

of the top roll atitomatically ad-

justed the mill to suit the through-

put. With heavy loads the top ro'l

rose and passed a thicker blanke:
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;)f cane, with little or no loss in

xtraction efficiency. The tightly

ompacted wall of cane at the nip

l)locked the juice from passing

ihrough the nip, compelling it to

flow back down the ascending sur-

face of the roll and into the juice

)an under the rolls. These develop-

nents led to heavy hydraulic pres-

sures up to 800 tons between nips.

They were followed early in the

20th centuiy by a realization of

ihe importance of grooving the

lolls, to drain off the juice effi-

ciently. Since 1870, developments
involve details rather than prin-

•iples of design. Materials have
mproved greatly. Rolls now have
ough granular cast iron surfaces

:o prevent them from wearing

smooth and losing their power of

lip. Like the best natural grind-

stones, the combination hard and
fast-wearing soft particles insure

I fresh shari) surface throughout

Ik' life of the roll. That is, it

wears rough".

Modern Mill Desisn

V standard cane mill cannot be

-uccessful unless the fibre is strong

nough in shear and tension to

ivithstand the pressure necessary

;o crowd out the liquid. The ex-

pressed liquid must also be fluid

nough to flow down the roll face

ihead of the nip. If the fibre isn't

i-ti'ong enough, it will be milled to

-lurry and run off with tlie

iciuid. If the liquid is too viscous,

lippage at the nip will be exces-

iive and the output of the mill

reduced or even stopped by a
hoke.

Slippage is the first considera-

ion with an untried fibre. It is

affected by the strength and length

f)f the fibre, for the nij) creates a
tremendous pull. The greater the
diameter of the rolls, the more
nearly vertical will be the entering
pressure, witli a smaller horizontal
force acting in opposition to the
How of fibre. The feed angle and
irea of mill opening are less im-
portant factors. Much ingenuity
las controlled slippage. Helical
grooves are milled across the cir-

:'umferential juice grooves. They
produce a hook toothed surface to
bite into the slippery material,
«-ithout reducing the extraction
efficiency. On special mills one
manufacturer employs an auxil-
ary 10-inch diameter grooved and
foothed feeding roll, which is

lydraulically loaded. It is mount-
ed so as to force-feed the first nip.
ft carries its own scraper. A quick-

acting hydraulic jack under the

bearings of the top roll permits a

choke to be relieved, and to be

passed through by operating a

two-way cock to lift the bearings

of the top roll.

Headstocks and Rolls

Headstocks are one-piece heavy
steel castings, bolted to rigid cast

beds to reciuce the vibration in-

cident to such heavy pressures be-

tween rolls. Beds are grouted to

the foundations. Headstocks, or

side frames, are of open design so

that any roll, or the hydraulic

pressure devices, can be removed
without disturbing adjoining rolls.

Bearings are generally open, very

accessible, water cooled, and auto-

matically lubricated.

Rolls are cast iron shells shrunk
on to alloy shaft. The top roll is

driven through a coupling and
drives the other two rolls through
long-toothed involute crown gears.

Peripheral speeds up to 70 feet

j)er minute have been reported. A
general rule-of-thumb is to com-
l)ute this in f.p.m. by multiplying

the roll diameter expressed in

inches by li/2- The Watson Island

mill has an 18-in. diameter x

30-in. face, and runs at 35 f.p.m.

Juice grooving in sugar cane mills

varies from about 2i/2 in. pitch

at the first crusher rolls, to i/4 in.

pitch on the last 3-roller mill in a

crusher and 4-mill tandem arrange-

ment. I am not aware of any
exhaustive tests on grooving for

bark. For Watson Island we
selected Vo in. pitch for the mating
circumferential juice grooves, bas-

ed on our experience with bagasse

and other fibres. It is fine enough
to give good dewatering and coarse

enough to take a 2-in. plank if it

has to. Helical grooving and the

auxiliary force-feeding roll are

also used.

We have used rolls of bronze

and stainless steel, where corrosion

requires special materials, but the

less malleable "wear rough" sur-

face of the regular cast iron de-

veloped by the cane mill manu-
facturers is much the best material

for bark. The profile of juice

grooves shows a 55 deg. included

angle at the sharp root of the

groove, with a 1/16-in. flat at the

outside diameter This flat is to

l)revent a ragged edge incident to

the use of coarse-grained cast iron.

The 55 deg. angle has been taken

from cane practice. It is sufficiently

acute to cause fibre to arch the

"V", with space below for liquid

to escape. That angle also forms
grooves deep enough to get the

essential rubbing and cell-splitting

action produced by closely pressed

mating rolls running against each

other.

In some sugar cane factories

much hot water is added to the

bagasse between the tandem mills,

to dissolve the last traces of su-

crose. To deal with this extra

water, so called "Messchaert"
grooves are cut at 2 to 4 inches

Fig. 1. Early horse driven roller mill.

{From Labal's Histoire des Antilles Frangaises, 1722.)
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Fig. 2 (Top). Close-up of cane mill showing rolls and crown gears.

F"ig. 3 (Bottom). Gear train drive for cane mill.

apart, usually not over i/4 iii- wide

and IV) in. deep. For bark we do

not feel their extra cost can be

justified. Without them, a 3-roll

cane mill is a rugged piece of

equipment requiring little care.

With them, a heavy bar fitted with

a row of narrow chisel-shaped

scrapers is needed to clear out the

deep grooves. The side wear on

these scrapers anrl the added prob-

lem of separating the trash which

they throw down into the juice

pan complicates the job.

Large sugar mills carry up to

800 tons on the top roll; general

practice ranges about 550 tons.

The 18 \ 30 mill at Prince Rupert

750

carries a maxinnun of 125 tons on

the top roll.

Scrapers and Turnplate

Scrajiers, or doctor blades, are

needed to keep the rough surface

of the rolls clean so the juice can

escape. They are toothed to fit

the juice grooves and inclined at

the proper angle to shave off the

fibres with minimum friction and
wear. Their tips are renewable,

although their life is frequently a

year. Adjustable springs apply the

required pressure to the scrapers

on the top and rear roll. The
scraper tip for the lower front roll

is bolted to the very imjiortant

turnplate which is a deep modified

"I" beam casting, mounted be-

tween the lower rolls and set on
lieavj' shelves which are integral

with the frame. One of the func-

tions of the turnplate is to scrape

the front roll, the other is to turn

the blanket ujnvard through the

nip of the back roll. It can h

tilted or slid fore and aft by ex-

ternal levers and adjusting bolts.

Its upper surface is curved to

gradually reduce the pressure in

the l)!anket as the bark passes

under the top roll from the first

ni]) to the second. There is from

y2 in. to % in. clearance between
the trailing edge of the turnplate

and the back roll, to provide space
for moving the rear roll and to

allow a slot for second-nip liquid

to ])ass down to the juice pan.

\\t set the rear nip iron to iron

and opened up the first nip to about

% in- The curv^e of the top of

the turnplate is generally a loga-

rithmic spiral, although some
manufacturers have developed

their own curve which they feel

has some advantages. Considerable

water is removed during the mill-

ing, incident to crowding a blanket

of fibres across this stationar*- sur-

face. The blanket is being pushed

by the first nip and frictioneu

against the turnplate and the mov-
ing top roll. ]Meanwhile the blanket

is being upset by the expanding

passage just ahead of the secoH'

nip.

If this turnplate is set too higi:

excessive power is required. Tht

pressure in the confined space

pushes up against the top roll i;

oi)position to the hydraulic pre-

sure which creates the powerf'

nips. If it is set too low, tl.

blanket i.- not continuous and ba(

roll ojieration becomes irregular. 1

is thus customary to set the tt

of the turnjilate below the iier

phery of the to]i roll a distam

equal to about twice the mill ope;

ing, and to drop the heel as mm
as H in. on large cane mills. Wht
once set, it seldom needs adjustin

Drives are usually electr

motors through gear trains but,

raw sugar factories, steam turbini

and engines are also used to ii:

prove their steam-electric balanc

With engines, some speed variatic

is obtainable. Although the ri-

and fall of the top roll automati

ally adjust^ the mill to the loa

large chances in the throughp

may require a variable - <

motor. At Prince Rupert a
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horsepower 1800 r.p.m. wound rot or

motor is installed with speed con-

trol. Provision is also made for

doubling the mill speed in the

future, by changing the V belt

~heaves when and if an extension

IS built to the factoi'y.

Results and Observations

For best extraction and maxi-
mum capacity the blanket of

waste should be fed to the mill as

ovenly as possible. The w^eight of

hark per ft. b.m. of log as given

by various authors varied so much
that we ran a carefully conducted

trial on April 16t'h on 27 random
run-of-the-mill hemlock logs.

Western hemlock is the principal

species run at Prince Rupert, al-

though there is some spruce and
flr. All waste was weighed and

bare logs measured. The results

were as listed in Table I.

Due apparently to less gums and
resins in the West Coast hemlock.

it mills much better and at higher

mill throughput rates than does

the Eastern bark, which was ob-

served in the pilot plant nms.
Dirt and sand has largely been lost

during salt water storage and in

the hydraulic barker.

Pneumatic Conveyor—Blowers and

Star Feeder

Dripping - wet bark from the

hydraulic barker, together wilh

sawdust, knots and wood loom
trash is delivered to a hog and
then to the cane mill by conveyors.

These run continuously while the

wood room is in operation. The
digesters draw from the chip stor-

age bins during the second and
third shifts when the wood room
inly operates during the daylight

shift. The shredded and dewater-
ed product from the cane mill is

conveyed to a feed hopper over a

rotary feeder, which delivers it to

the low pressure pneumatic con-
\'eyor. This sends it from the

wood room to' the cyclone in the

boiler house through 500 feet of

17-inch-diameter steel duct. The
two blowers are in series and
handle only the conveying air. The
^elocity of the blast from the sec-

ond blower is increased to about
23,600 f.p.m. in a special venturi,

which produces a slight negative

pressure at the throat where the
bark enters the conveyor.
The blowers are vane type, rated

at 9350 c.f.m. and are designed to

use 1.5 lbs. of air per lb. of wood
waste. A 60 horsepower 1750 r.p.m.

motor is belted to each (1530
r.p.m.) blower. The rotary feeder

is an 18-in. diameter by 12-in. wide
star-type air lock. Static pressuno

after the second blower, under
rated load of 14 tons per hour of re-

fuse containing 50 per cent mois-

ture, is designed to be 42 inches

of water. We have, however, been
able to carry heavy loads witli

only one blower operating. Undci'

that condition the suction at the

bark inlet was 23 in. and the dis-

charge at the fan was 25 in. That
is a total head of 48 in. The motor
drew 60 amps, (rating 56 amps.)

In the event of a choke, a fluttv'r

vane at the inlet to No. 1 blower-

inlet drops, to switch off the motor
which drives the supply conveyor.

The ducting is arranged with no

vertical risers. Maximum slope is

7 in 12. It has been designed for

a velocity of 6,000 feet per minute.

Cleanouts are provided. There are

four bends ranging from 23 deg.

to 80 deg. The cyclone is set above
the horizontal flight conveyor,

which serves the chutes to the fur-

naces. The inlet to the cyclone Is

69 feet above the inlet to the No.
1 blower.

Either of the 250,000 pounds-
per-hour boilers is designed to take

all of the bark, so we have not pro-

vided any holding bins. There is a

by-pass duct to outdoor storage for

use if the main duct should choke.

This storage can be reached by a

bulldozer and thence delivered to

the coal elevator. Through fairly

extensive trials at the plant the

Riley Stoker Corporation in Wor-
cester, Mass., we have determined

that the spreader stokers can

handle crushed bark, although at

the Prince Rupert mill they will

normally handle only coal.

For this particular arrangement
of buildings and equipment the

investment was less for the pneu-
matic than for the belt conveyor
with which we compared it. Much

of the run from the wood roora

to the boiler house is out-of-doors,

and the annual rainfall is about
100 inches. Power requirements

are higher however. The use of

|)reheated air or the re-use of flue

gas are future possibilities for still

further reducing moisture of bark
in the conveyor and cyclone, if and
when justified. Corrosion would be

a factor with flue gas.

Bark Handling in the Boiler House

The cvclone collector is 10 ga.

steel, 8 ft. 9 in. diameter x 25 ft.

5 in. high. It has a conveyor pipe

inlet and a vent through the roof.

It is designed for a 2.5 in. (water)

drop across it under full flow,

bottom discharge leads to a vibrat-

ing pan feeder which serves four

purposes: (a) It prevents accumu-
lation of bark and possible choking

in the lower cone of the cyclone,

(b) It provides a partial air seal

at the discharge, (c) It moves
the material horizontally from the

cyclone to the lower flight of the

horizontal drag conveyor, (d) It

loads this conveyor evenly across

its width.

The vibrating-pan feeder is

magnetic, and the amplitude and
feed-rate can be changed by con-

trolling the motor-generator set

which energizes it. A bin-level in-

dicating device warns the operator

if the cyclone begins to accumu-
late bark. The whole bark system
is electrically interlocked, so that

failure of one unit will shut down
all equipment back of it to the

first conveyor under the barker pit.

The cyclone's vibrating pan dis-

charges bark and wood waste into

a 24-in. horizontal flight conveyor,

wliich runs in front of the boilers.

Eight chain-operated slide gates in

the bottom of this conveyor serve

the four inclined gravity bark
chutes to each of the 2 boilers.

TABLE I

Fir, All waste weighed

Tally of 27 logs (B.C. timber scale) (feet) 8,227

Calculated Volume of 27 bare logs (cu. ft.) 1,105

Total surface of 27 logs (sq. ft.) 2.702

Weight of bark and trash (lb.) 4,440
Weight of chip fines (lb.) 1,814

% Waste based on weighed waste and assumed 44 lb. weight of solid wood.

.

13.2

Density of bark after mill (per cu. ft.) 23.3

Density of chip fines (lb. per cu. ft.) 19.3

Waste to Boiler House per foot (B.C. timber scale) (lb.) .76

Cane mill throughput rate (lb. per hour) 15,000

Motor horsepower 100, with peaks up to 140 h.p.

Hydraulic pressure on top roll (Tons) 80
Log.s ^0 feet long —• average diameter bare log (in.) 19

Expressed water pinkish brown, trash negligible.

Heating value of wood waste (bone diy basis) (B.t.u. per lb.) 9,400

Net Heating value of wood waste as fired (B.t.u. per lb.) 4,870
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I' ig. I. Taiideni blowers for pneumatic bark conveyor.

The size of the gates at the top

of these chutes, and not the vol-

ume of bark, determined the

width of this conveyor. The gates

are adjusted by hand in such a

way that bark is distributed

equally among the active furnace

chutes.

The front water wall tubes of

each boiler are bent to admit four

bark chutes which enter at 45 deg..

12 feet above the grate. These
chutes have a top-hung swing dam-
per to reduce air infiltration. The
weight of the bark (about 23 lb. per

cu. ft.) pushes these dampers open.

The lower ends of the chutes, close

to the fire, are stainless steel. A jet

of low' pressure air at the bend in

the bark chute and another under
the lower end of the chute have
been provided for emergency use

but have not so far been required.

The chutes are arranged with an
observation port, which can also

be used as a roust hole to clear a

block, or scrape coke from the fire

side of the chute if it should form.

Burning Bark

The size of the boilers was easily

determined from the calculated

plant steam demand. The pressure

and total temperature were chosen

to yield a turbine water rate to

match the factory's steam-electric

balance. Double automatic extrac-

tion turbo-generators are installed

with a condenser under one of

them. Telkwa coal was indicated

as the probable basic fuel, al-

though provision was made for

burning oil with minor changes to

the front water w^all, when and 'f

oil becomes the cheaper fuel.

When we approached two boiler

manufacturers with our proposal

to burn wood room wa.<te in the

same furnace with coal, under
250,000 lb. per hour boilers, they
discouraged us. They had been
given small samples of bark which
we had milled in our Maryland
plant. They preferred separate

furnaces for the different fuels.

They referred to their experience

with hogged fuel and oil and antic-

ipated trouble from slagging. For
bark, they preferred the more or

less conventional Dutch oven, in-

clined grate, or spreader stoker in

separate furnaces. We concluded

that cost and maintenance would
be too high for a Dutch oven or

separate furnace on this particular

job.

T believe their reluctance to

pioneer was perhaps due to a fail-

ure to appreciate that cane-milled

bark is entirely different physic-

ally from hogged fuel. One ob-

server has recently likened it to

peat moss. From experience many
years ago. we were convinced that,

like bagasse in one cane factory,

milled bark could be simply chut-

cd high up in a furnace, and it

would burn in suspension over an-

other fuel. We believed alsQ. that

with properly adjusted chute flaps,

excess air would not be a serious

problem.

In the end we discarded pulver-

izers which had been recommended
for coal, becau.se the coal as re-

ceived at Prince Rupert is nor-

mally extremely wet with poor

grindability and high ash. We
chose .spreader stokers because

they cost less. Chain grates were

specified, so as to have better con-

trol of the fuel bed than with sta-

tionary grates. A single roll crush-

er is installed to control the maxi-
mum size of coal. The grates are

somewhat unusual, in that they

travel towards the rear of the fur-

nace. This was done in ca.se some
of the wood waste, which we de-

cided to chute in near the front

wall, might not flash but fall to

the grate and be discharged to the

ash pit without burning com-
pletely.

As a .second line to fall back on

if the chip chutes didn't operate

as expected, trials were run on

bark in a standard spreader in a

pilot plant at Worcester, Mass.

These tests proved that a good dis-

tribution pattern of bark over the

grate could be had.

When the w'ood room is in oper-

ation, bark will have to be supple-

mented with coal. Coal costs $9.62

a ton, delivered, that is 41 cents per

million B.t.u. We felt this cost jus-

tified good combustion control for

bm-ning coal. As over-fire air

nozzles are needed with a spreader,

we would be able to pipe some of

this air to the bark chutes if sub-

sequent operation reciuired air to

cool the chutes or move material,

without adding excess air. Exper-

ience and observations to date

show that air is not required in

the chutes.

The vertical gas velocity through

the furnaces was purposely held

down to provide time for consum-

ing the bark before it reaches the

cross tubes. At peak boiler capac-

ity when burning coal, it is 17.5

feet per second. The bark is chut-

ed in 12 feet above the grate. The
furnaces are 30 feet wide. 16 feet.

from front to rear, and about 35

feet high. There are 2 independent

15-foot-wide chain grates running

side by side in each furnace. It is

19 ft. between sprocket shafts. The

total effective grate surface is 540

square feet. Due to the 4 air zones

under the grates, it is possible to

have a short fire near the front of

the furnace across the full width

of the boiler.

Early operation indicates good '

performance when burning bark
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with coal. The bark is light, shred-

ded, and runs less than 50 per

cent moisture. It seems to ignite

as soon as it enters the furnace,

even on light loads when the coal

flame is relatively short and below
it. Apparently, very little falls to

the grate. Due to the rather high

furnace, it is necessary to balance

the draft near the grates when
burning coal only, to reduce the

excess air leakage. When bark is

burning it is better to set the fur-

nace draft as required at the bark
chute level. There has been some
evidence of puffing when burning
hark. This is caused by the 4

bark chutes receiving 4 slugs of

liark from the conveyor simultan-

eously. If this becomes a problem,
the flights of the horizontal con-

veyor will be respaced so that the

flights don't register with all four

bark chutes of one furnace at the

same moment. More flights might
also be added to reduce the volume
I if the slugs.

Stokers and Grates

There are eight 20-in. over-run-
ning reel-type coal feeders in each
boiler, set about 4 feet above the

grates. The front water wall tubes
are bent to admit the 4-bark
chutes and arranged with headers
at the 8 spreaders in each boiler.

Coal is chuted directly to each
stoker hopper from an overhead
bunker above the firing aisle. The
feed rates of the stokers are ad-
justable from the board by hand,
or by automatic combustion con-
trol. During the past 4 months
they were required for a while, to

handle very fine and sloppy-wet
coal from Cadomin, Alberta. Dur-
ing that period, less difficulty was
experienced than with other meth-
ods of firing such a fuel. Feeders

had to be cleaned occasionally and
the distribution pattern required

attention.
^

Grates are under manual speed

control. There are four zones of

underfire air. Forced draft air from
the tubular air preheater is kept
below 300 deg. F. to prevent over-

heating the grates. Stack losses

are also recovered in an extended-
surface economizer. It has cast

iron fins on tubes. Forced draft

and induced draft fans are under
automatic combustion control. To
eliminate corrosion at the cold end
of the preheater tubes during light

loads, hot air is recirculated to the

inlet of the forced draft fan.

Boilers

Each of the 2 boilers has a 4-

hour rating of 250,000 lb. per hour,

at 600 p.s.i.g. and 750 deg. total

temperature with 340 deg. F. feed-

water. Furnaces are waterwalled

on four sides. Rear wall tubes are

bent back and refractory-covered

at their lower ends to radiate heat

onto the fuel bed at the discharge

end of the grate.

Although we consider spreader

stokers the best of the solid fuel

burners in respect to cany-over
and bird-nesting, conventional soot

blowers have been provided in the

Columbia Cellulose boilers with

retractable units at the furnace

exit, that is, at the entrance to the

superheater. Special attention was
given to the arrangement and wide
spacing of the first cross-tubes.

This was because of experience

elsewhere with slagging when
burning certain oils, also because

of reported slagging when burning

hogged fuel which has soaked in

salt water. The ash fusing point

of Telkwa coal is only 2,000 deg.

F., so we didn't want to gamble

on the unknown fluxing action oi

coal-ash in the presence of wood
ash containing sea salt in combin-
ation.

The working volume of the

furnace is 15,160 cu. ft. and the

heating surface of the boilers is

allocated as follows:

Boiler Tubes 19,522 sq. ft.

Water Walls 6,866 " "

Superheaters 4,420 " "

Economizer 6,750 " "

Air Heater 16,050 " "

Total hfeat liberation in B.t.u.

per cubic foot per hour is:

180,000 lb. steam per hour-
coal only 14,940

180,000 Ib.'steam per hour-
wood and coal 15,800

250,000 lb. steam per hour

—

coal only 21,200

250,000 lb. steam per hour—
wood and coal 21.800

Overfire air is admitted through

the front and rear water walls.

Nozzles are adjustable and set 7

ft. 9 in. above the grate at the

rear. In the front wall they are

on either side of, and below the

stokers, 2 ft. 9 in. above the grate.

There is also a row at 14 feet

above the grate in the front

wall. This overfire cold air is de-

livered at 30 in. pressure by a

75-hp. motor-driven fan at each

boiler. The air nozzles under the

coal feeders can also be used to

control, to a limited extent, the

distribution pattern on the grate.

A separate branch duct from the

same blower serves the bark chutes

if needed.

Cinders

Cinders from the hoppers under
the third pass of the boiler, and
from the air preheater, are return-

Ftic? f^oppce

Li^-"'

vifNst-^

P'ig. 5. Arrangement of bark feeder at discharge of second blower.
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Fig. 6. Front of boilers showing coal and bark chutes.

od continuously to the furnace

by pick-up nozzles discharging

through two rows of openings in

the rear wall. These openings are

7 feet and 5% feet above the

grate. Air from a 20 hp. fan blow-

ing cold air provides the vehicle.

This fan is sufficiently large to

pick up fly ash from the dust col-

lector in the future, if carbon in

the fly ash is high enough to jus-

tify reburning, and if the added
dust loading can be tolerated. At
present the fly ash is handled, to-

gether with ash from the main ash

pit, by a pneumatic system into

a 100-ton storage silo. It is re-

moved through a rotating dustless

imloader to trucks. Although the

mill is outside the town limits, a

centrifugal dust collector has been

provided ahead of the induced

draft fans to in.sure clean pulp,

regardless of wind direction. The
collector protects the fan from
some erosion. The draft loss

through it is 2 in. Its tubes are

TOV^ in. diameter. Its expected

recovery is 90 per cent with both

coal and wood ash of a stipulated

~izmg.

Observations and Notes

These are a miscellany of more
or less unrelated facts.

1. There is no difficulty in ad-

justing the slide gates in the

bark conveyor to share the

bark among the bark chutes.

2. The milled bark is open, light,

and fast burning. When the

boiler is steaming at 40 per

cent and above, the bark burns

in suspension, and none appears

to fall to the grates. At light-

er loads, some does reach the

grate. No difficulty of any
kind has been observed due
to burning bark and coal on
the same grate. No slagging has

been observed.

3. A new fire can be quickly

started by covering a layer of

coal on the grate with bark
and lighting with a piece of

wood.

4. It docs not appear that any
overfire air is needed at the

rear, but some is needed at

the bark burning zone, that is.

through t})e high nozzles in

the front wall.

5. Smoke from the stack is light.

An early determination of

combustibles in the ash ac-

cording to A.S.T.M. methods
in a muffle furnace and cor-

rected for moisture shows the

high figure of 9 per cent com-
bustible.

(). CO, runs about 14.3 per cent.

7. \^'o have carried a 75.000

lb. per hour .steam load on bark
alone.

f^. The draft at the level of the

grate'* is nearly .1 in. higher

than at the level of the bark
chutes.

'K The boilers have been steamed
at 280,000 lb. per hour each.

10. Some laboratory analyses of

bark before and after the

pneumatic conveyor show a

2 per cent loss of moisture to

•^he conveying air.
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at the plant for analyses and samples.

The Geo. E. Squiers Company'a. en-

gineers, particularly Mr. E. A. Schwarz,

have given me photographs of the spe-

cial cane mill built for the Watson Is-

land plant. Mr. Schwarz and his en-

gineers have been especially helpful dur-

ing discussions in their pilot plant during
tests with Eastern bark.

Advice and suggestions from the Riley

Stoker Corporation and Foster Wheeler
Limited during the early design stages

of the bark burning furnace were of

great help.

Mscussion

Charles Neal\ Do the high pres-

sure air jets underneath the bark

dehvery spouts contribute to the

distribution of the bark on the

grate?

Mr. Roberts, The conditions of

operation at Cohimbia Cellulose

do not require these jets. However,
it is hoped that some improvement
may be obtained by further ex-

periments. It is believed that these

jets would be of much more value

on installations where the heat in-

put to the furnace from the bark

is from 50 per cent to 100 per cent

of the total heat input to the fur-

nace. At Columbia Cellulose it is

less than 25 per cent.

A. J. Bonney, m.e.i.c.^, What
\-plocity of air was used at the

intake nozzle of the bark conveyor

line where the bark is dumped
from the feeder into the pipe line

through which it is blown to the

l)oiler house cyclone.

Mr. Roberts, 23,600 feet per

minute.

Mr. Bonney, What is the thick-

ness and material specification

used in the conveyor line?

Mr. Roberts, Ordinary black
steel, 10-gauge thickness was used
for the conveyor line. We have
had only about one month's ex-

jierience with the system, but ob-

servations of the blades and scroll

of the fan, as well as the pipe at

the first bend, which is only 10
feet beyond the high velocity zone,

-how negligible wear. Due to tem-
porary difficulty with the feeder,

\

the bark was fed directly into the

j

fan suction for a while, instead

of into the venturi at the dis-

harge. This should have caused
accelerated wear on the fan blades.

The bark, etc., is quite fine and
well washed of dirt or sand so we
predict a satisfactory life for the

pipe, with perhaps annual patch-
ing at the elbows.

J. M. Jopp, M.E.i.c.^, What is

the width of the Squiers press,

and are there any features of the
press as supplied to Columbia
Cellulose not normally included in

a Squiers bark press design?

Mr. Roberts, Width of rolls is

.30 inches. New features at Colum-
bia Cellulose include: (a) an

auxiliary 10-in. force, feed roll, and
(b) hydraulic jacks to lift top roll

to relieve jam and to enable in-

spection at turnplate.

J. E. Neilson, m.e.i.c.*, volun-

teered the information on the

reason for the use of cold air, viz.

—In the original design it was
thought that a high pressure of

as dense air as possible would be

needed to penetrate the length of

the furnace. In the field it was
found that much less than the

rated 30 in. would give ample
penetration. The use of hot air

could bring up the efficiency

slightly.

Ollison Craig", Did the Colum-
bia Cellulose engineers feel that

any superheat control could be ob-

tained by adjusting the overfire

air nozzles to produce a longer or

shorter flame in the furnace?

Mr. Roberts, Sufficient experi-

menting has not been carried out

on these boilers to determine the

effect of superheat control by ad-

justment of overfire air nozzles.

Further work is contemplated in

this direction. It should be kept

in mind that, while one of these

boilers has been in operation for

some four months or so up to the

time of presentation of this paper,

bark has only been available for

a month to six weeks.

There was also considerable

concern as to whether or not the

bark would burn with a short

flame, or continue to burn through
the superheater zone. A boiler

meter chart was presented, show-
ing that a maximum steam tem-
perature of 720 (leg. F. was obtain-

ed (luring a short maximum load

test of 280,000 lb. per hour (boiler

rating 750 deg.; load 250,000 lb.

per hour) . Due to a favourable
heat balance and the use of heat

rejected to the condenser in process

water, we are not penalized if

superheat is somewhat below its

maximum. V

1 Steam plant superintendent, Consoli-
dated Paper Corporation, Wayagamack
Division, Three Rivers, Quebec.

-' Chief engineer, Quaker Oats Com-
pany, Peterborough, Ontario.

" Chief engineer, of Brown Corpora-
tion, La Tuque, Que.

* Chief engineer, Foster Wheeler Ltd.,

St. Catharines, Ont.
5 Vice-President, Riley Stoker Corpor-

ation, Worcester, Massachusetts.

Fig. 7, Front wall of boiler showing coal feed openings below the bark feed
opening at top right.
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The Watson Island Plant

of

Columbia Cellulose Limited

A general description of the project, compiled from details supplied by H. B. Roberts,

chief engineer, Celanese Corporation of America.

The new plant of the Columbia
Cellulose Co. Ltd." is situated on

Watson Island in the northwest

corner of Canada, on the west
coast of British Columhia. It is 40

miles south of the Alaskan border,

9 highway miles south of the cen-

tre of Prince Rupert, the principal

seaport of northern British Colum-
bia and the western terminus of the

northern line of the C.N.R.
Contrary to what might be ex-

pected, the climate of western

British Columbia is not arctic. The
average temperature for the winter

months October to May is 40.5 deg.

F. Humidity is very high and rain-

fall averages 102 inches per year.

This combination of warmth and
moisture is favourable for timber

growth. The Pacific Northwest con-

tains one of the world's finest re-

maining stands of high grade pulp

woods.

The Province of British Colum-
bia made available to the Com-
pany a sufficient forest area to

maintain the anticipated pulp mill

capacity in perpetuity. This tract,

north of the mill, was granted un-

der Forest Management License

No. 1, and is the first of its type in

the Province. The area of the

forest is 600,000 acres, ranged

along the Skeena and Naas water

sheds. 50 per cent of the forest

growth is hemlock. Most of the

timber is non-resinous and there-

fore well suited to the sulphite pro-

cess of pulping.

During the United States Army
"occupation" a large camp was
erected on the site of Port Edward,
a small townsite just east of the

mill. Watson Island became a

storage point for high explosives,

and the United States Army built

a large semi-circular dock in front

This paper describes the general

features of the new ff atson Island

Mill of the Columbia Cellulose Cor-

poration, recently opened at Prince
Rupert. Descriptions are given of

the site, the uootlroom, digesters,

product, services, heat and power,

fuel, and accommixlation.

of the island, 3,700 feet long, with

loading deck 62 feet wide. After

V-J day, the Army moved out,

leaving behind all buildings and

the dock. Columbia Cellulose first

purchased the dock and eventually

the island.

The water surrounding the mill

called Porpoise Harbour, is en-

tirely landlocked and sheltere

from storms. The dock accom-

modates ships of any size and ;:

goo<l highway leads to Princi.

Rupert and also to Terrace ami

beyond. One can drive from the

mill to Vancouver. This is in con-

trast with most other British Col-

umbia pulp and paper mills, where

no road to the outside world i~

possible. Designing activities began

in 1947 with the central engineer-

ing department of Celanese Cor-

poration of America undertakins:

the design and construction. How-
ever, other engineering firms an

consultants were freely used.

It was decided to build the mil

on two levels. On the 64-foot level

is located the power plant, woo

room, chip storage and coal storage

On the 18-foot level are all tli-

operating departments and the aci

plant, digester room, screen roon

bleachery. chemical mixing, pull

drying, finishing, shipping, ware-

houses and office. The limestone

sulphur and chemical storages ai^

also on the lower level. The mai:

line of the C.N.R. runs along th^

west side of the plant, between the

mill building and the wharf. Tht

Fig. 1. The log haiil-iip.



From the dedication address of Harold Blancke,

"To my mind, those who wisely try to find economic

well-being for the people by conserving for efficient use

the rich natural resources of a new country are those

who deserve the highest admiration from future citizens.

"The policies of conservation laid down by the present

generation of British Columbia public officials arouse en-

thusiasm everywhere among men of good will. Here in

the vast spaces of the Northwestern section of our Con-
tinent are greater natural resources than any yet de-

veloped. They could be wasted by predatory individuals

in search of a fast profit. Or they could be systematically

developed into a base for an industrial economy that can

endure until the end of time. It is fortunate for British

Columbia and for Canada that the government has enacted

into law this latter far-sighted programme. The Province's

natural heritage will now become the permanent founda-

tion for industrialization in the best interests of the

people. . . .

"At the close of the First World War, Canada was a
nation of 8,500,000 people, an exporter of raw materials
with a foreign trade amounting to $2,350,000,000. Today,
with a population of still less than 15,000,000 people, rank-
ing 28th among the nations of the world in population,
Canada ranks 4th in total foreign trade among all nations,
following only the United States, the United Kingdom
and France. While its population doubled, its foreign trade
has tripled and now appro.ximates $7,000,000,000. About a
third of Canada's net national income is derived from the
export of goods and serviced. This great foreign commerce
has made possible such a high standard of living that

president, Columbia Cellulose Company Limited

Canada's per capita national income is the second highest

in the world. . . .

"One-third of Canada is covered by forests, a great

woodland area of 1,220,000 square miles. It is estimated
that .some 700,000 square miles are capable of producing
a continuous tnnber crop and about 473,000 square miles

of this area are considered to be economically and
geographically accessible. The extent of this wealth stag-

gers the imagination. The Canadian newsprint industry,

which alone produces over 18,000 tons of newsprint every
working day, leases less than 15% of Canada's Crown
lands. Pulpwood accounts for only 18^/^% of the annual
forest depletion. Fuel wood is estimated at 22%. Fire and
msects account for about 22^/2%. Of the useful crops, only
lumber requires more trees than are destroyed annually
by fire and insects. Large as is the present yield, the annual
consumption of wood from our forests is less than the

annual regrowth and under good forest management we
should in time be able to increa.se our wood production
two or three times its output today.
"The Forest Management Licences written by the Pro-

vincial Government of British Columbia represent the
culmination of years of study and planning to use the vast
forest resources of the Province to inaugurate sound indus-
trialization. One of the functions of a licence is to make
available a sufficient forest area to furnish a sustained yield

of timber in order that the licencee's mill may operate
continuously on a large scale. Cohmibia Cellulose Com-
pany is aware of its responsibilities as the first company
to be licenced under this policy. It is, in effect, a partner-
ship with the people through their organized govern-
ment. . .

."

lagoon will be used as log storage.

Facilities are available for the
movement of pulp and supplies by
either rail or water. The present
wharf has facilities for rail load-
ing.

Water Supply

It was found that for the initial

period of operation, the watershed
flowing immediately out of the

Prudhomme-Kloiyah Lake system
«as adequate for the mill supply,
although it was necessary to im-
pound this water to take care of

the long dry periods in the sum-
mer and late winter months. The
dam. site selected required the
grading of a pipeline site from the

mill to Kloiyah, 35,000 feet away.
The pipeline is a 48-inch wood
-^tave pipe running alongside the
Prince Rupert-Terrace highway.
The dam is a solid concrete struc-

ture, incorporating a fish ladder.
Its cre.^t is at 90 ft. elevation,

the main ground floor level of the
plant is 18 ft. 9 in., but 50 feet of

this head differential will be lost in

pipe friction at maximum plant
production. At two points along
the pipeline it was necessary to

tunnel through a total of approjsi-

raately 5,700 feet of solid rock. The
cross sectional area of the tunnels
has been made 'jdequato for twice
the capacity of the 48-inch pipe, so

that doubling of the plant is pos-
sible without further rock tun-
neling.

Wood Room

The wood room of the plant is

arranged so that the logs are fed

up singly by conveyor, on the long-

e.-^t and highest log haul-up in any
pulp mill on the West Coast. The
liorsepower on this haul-up is 400

in two 200-h.p. drive units. At the

head of the log haul-up the log is

stopped by a hydraulic stopping

mechanism and cut off to 20-foot

lengths and fed into a Bellingham
type hydraulic barker. The barked
wood is transferred along chain

conveying sections to live rolls,

where the transfer man has the

choice of three routes. One: where
the log is clean and the right

diameter it is immediately fed to

the chipper mechanism; two: where
the log is the correct diameter but

dirty with bark or any other ob-

jectionable material, it is fed to the

cleanup conveyor where bark seams,

adhering bark, etc., are cut out with

mechanical hand tools; and three:

where the log is clean but the dia-

meter too wide, it is transferred to

Fig. 2. 48-inch wood stave pipe line for plant water supplj .
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Fig. 3. Machine room with dryers in the background.

a quartering saw with a iio-inan

carriage where it is quartered and
again fed forward through a washer
to the 1.53-ineh 1500-h.p. chipper.

Conveyors take the chips away
to a surge bin located over chip

feeders which, in turn, feed vibrat-

ing screens. The accepted chips are

conveyed away to the top of a

chip storage building, where the

species are segregated into any one
of the 12 bins. The chips are ex-

tracted from bottom aprons onto

one of two conveyors, and taken
over weightomeiers to the uptak-
ing conveyor to the digester build-

ing.

Diseste.i

A series of interesting electrical

interlocks come into play when a

digester is filled with chips. The
cook sets up on the electrical switch

mechanism a prescription of chi])s

of any particular species and, pi'ess-

ing one button, the whole system
from the chip bins on goes into

operation, extracting only tliat

species and that (juantiiy of chips

prescribed by the cook. If the

weightometer electrical relay sys-

tem does not indicate that chips

are being extracted at a certain

rate from any bin the electrical

control assumes that that bin is

empty and automatically transfers

the extracting mechani.«m to an-
other bin of the same species.

Five ]0.000-cu})ic-foot digesters

are installed—19 feet in diameter

and 56 feet high. These digesters

are unique in that they are the first

vessels of this type and of this size

which have been erected, welded,
x-rayed and stress relieved in the

field. The welding was done in

large measure by men who are

trained and skilled in welding;

the x-raying was done by radio-

active cobalt isotopes lowered in-

side the digester; and stress reliev-

ing was done by portable oil

furnaces which circulated hot gases

through the digester for a prescrib-

ed period.

(See "Field Welded Digesters

for the Columbia Cellulose Com-
pany", P. E. Savage, m.e.i.c. The
Engineering Journal, Api-il, 1951.

Page 286.)

Since the hot acid system of

cooking is used, the digester is

ruled with chips dr>', the cover

bolted on and acid pumped in to

sweep the digester free of incon-

densable gases. The supply of raw
acid is from the combustion of

Texas sulphur, which is stored in

<il()s adjacent to the acid making
plant.

Tubular sulphur melters are

used. Conventional rotary sulphur

vaporizers and combustion cham-
bers, and spray coolers bring the

cool S0._, gases to the limerock and
pressure absorption towers. The re-

sulting raw acid is settled, filtered

and then pumped to the storage

and accumulator system consisting

of two closed raw acid storage ves-

sels, a stainless steel backed con-

stant level pressure absorption

tower, one low pressure accumula-
tor and two high pressure accu-

mulators. These vessels have such s

large acid capacity in relation t.

digester volume that acid strengtli

should remain constant, once satis-

factory operating conditions are

estabhshed. In cooking, indirect

heating is used in the acid system
The digesters are fully instrument-

ed, not only for the usual tempera-
ture, pressure controls but also fo'

the recording of p.h. throughout tip

cook.

The Pulp

At the end of the cook the re-

sulting pulp is blown into one o:

three blow pits, which are each ar-

ranged with three agitators and

two pumps. Provision is made for

the addition of a predetermined

quantity of diluted waste liquor,

so that these blow tanks are

rapidly brought to a uniform con-

sistency, and the blow pumped im-

mediately to the head box feedins:

knotters. and red liquor washers

The liquor drained away from tlv

red liqtior washer is impounded in

a si")ecial tank and forms the basi-

of investigations already planneti

Pulp is pumped through a series

of chests to allow a very higi

nieasure of blending. It is ther.

diluted and flat-.screened in tho

normal manner, this installatic
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being one of the largest of its kind

in the industry. The flat screen re-

jects are rescreened and meet the

Icnotter I'ejects, and flow away to

refining and wet lap for sale. The
screened pulp is deckered and
pumped through the bleaching and
treating plant and emerges as white
high alpha cellulose ready for

deckering and drying. The drying
machines consist of wet ends and
standard dryers of 136-inch work-
ing width.

Because of the necessity of

absolute control of the quality of

the final product for the acetate

yarn process, it is necessary to test

each jumbo roll and to store these

jumbo rolls during the testing time
interval. The full width sheet is

reeled into jumbo rolls weighing 7

to 8 tons, and handled by crane in-

to the jumbo roll storage, where
they are identified, tested, classi-

fied and reclaimed in the pulp
finishing machines.

The Output

The product leaves the mill in

either the form of wood pulp bales,

or in rolls when intended for the
acetate mills of Celanese Corpora-
tion of America. If it is to go out in

rolls, the jumbo rolls are split into

the smaller size rolls required,

wound up on standard cores, wrap-
ped, headed, weighed, marked and
taken away by an automatic con-
veyor to a stacker lowerator. Such
wood pulp which is produced for

paper process or any dissolving

pulp that is sold in the form of

bales is cut on an automatic cut-

ter layboy arrangement, and the
bales automatically conveyed away
over a scale to an 830-ton capacity
hydraulic press.

Extraction of the bale from the
press is automatic by means of the
air flow conveyor mechanism. Im-
mediately afterwards the bale is

tied on a tying table, wire tying
machines and wire being used.
After tying, it is again identified

and transported away by the same
automatic conveyor as the rolls of

the other product and again trans-
ferred by a stacker lowerator to

the handling floor of the main
warehouse. In the main warehouse
r.ft trucks transport the finished

material, whether it be rolls or
bales, to the waiting cars or to the
commodious warehouse which, it is

Fig. 5. Acid plant with limestone
towers. Sulphur storage gilos are in

the background.

Fig. 4. The steam plant.

estimated, can handle approxi-

mately 10,000 tons of product. Al-

though the design of this mill is

based upon 200 tons per day capa-

city of dissolving pulp, provision

is made in all design for the ex-

ceeding of this figure.

Services

When the water pipeline reaches

the mill the water is given a pre-

liminary screening through wire

mesh filters. The filtered water is

pumped to the precipitator flocula-

tor equipment, to the boiler feed



Fig. 6. Vaciiiini deckers at Sherbrooke.

make-\ip and to the wood room
hydraulic barker supply.

Chemicals for the treatment of

water are received in bulk, con-

veyed to three silos and fed auto-

matically into the mixing flumes

ahead of the precipitator. These
fioculator precipitators work on the

principle of slow agitation for ffoc

agglomerization and the formation

of a sludge blanket in the upgoing

passages of the precipitator. This

l)Ianket is set at a predetermined

height by the extraction of a sample

of water at that height and pass-

ing it over photo-electric cells

which, by the opacity of the with-

drawn sample, automatically con-

trols the increase or decrease of

the sludge extraction. The same
controls automatically allow the

back flushing of the sludge extrac-

tion mechanism on a preset scale.

From the top of the diverging

channels the clarified water over-

flows to a concrete launder which

supplies the eight 32 ft. x 22 ft.

rapid .sand filters. The sand filters

are rated conservatively at two
gallons per .square foot per minute.

The filtrate is collected below the

gravel bed by porcelain collectors,

and is conducted away to the clear

well from which watci' is pumped

by three 6,000-gallons-per-minute

pumps. Water is also extracted

from this clear well and pumped to

the condenser in the power plant.

The water from the condenser re-

turns again to this same clear well.

All valves surrounding the filters

are controlled from the operating

floor. Simple reading of flow meters

and loss of head meters give the

operator full control of the filtering

beds.

The mill is equipped with an up-

to-date machine shop, carpenter

shop and electrical repair shop.

Also available are the large facili-

ties of the Prince Rupert Drydock.

Heat and Power

The steam plant consists of two
boilers, which have a continuous

rating of 180,000 pounds of steam
per hour, with a four-hour rating

of a quarter of a million pounds of

steam per hour each. The steam is

generated at 600 pounds pressure.

750° F. and is taken by the steam
main to either of two turbines or

to the pressure reducing stations.

The two turbines are of 7,500 Kilo-

watt capacity each. One is totally

extracting at 175 pounds pressure

and at 75 pounds pressure. The
other extracts at both the.se pres-

sures and also condenses to the ex-

iiaust. Pressure reducing stations

supply steam when needed by pro-

cess when this is not provided by
the turbine extractions. These sta-

tions reduce from 600 down to 175
and from 175 down to 75. The re-

sultant superheat is eliminated by
controlled injection in the low
pressure steam lines. The genera-
tors are equipped with integral ex-

citers. One turbine driven emer-
gency exciter is provided.

Fuel

In the boilerhouse a part of the
fuel to be used will be coal mined
at Telkwa, B.C. The coal will be
received in run-of-mine size, crush-
ed, screened and conveyed away to

either the hoppers or to outside

l)ile storage. Reclaiming of coal

from the pile storage to the up-
taking conveyor elevator boot will

be by bulldozer. The burning of

coal will be tiirough spreader
stokers with travelling grates,

(^ver the main fuel bed the saw-
dust and bark which has been de-
watered in the wood room by a
bark press and disintegrated by
hogs, is burned in suspension. To
extract this undesirable material
all flue gases flow through dust col-

lectors to steel stacks extending
through the plant roof. Equipment
is installed for the pneumatic ex-

traction of ash and dust. This i.-

accumulated in an outside pile

storage from which it will be load-

ed onto trucks and transported
away to the various site filliug job-

wliich are planned for it.

Accommodation

During the course of construc-

tion it was necessary to house a^

many as 600 men on Watson
Island. Although all of the em-
ployees engaged in this operation

were on the payroll of Columbia
Cellulose Company Limited, tht

management of the bunkhouses
and dining room was under the

supervision of a catering con-

tractor.

AMth the help afforded by the

bunkhouses on the Island itseli

the Citj^ of Prince Rupert has beei.

able to house and provide for the

influx of construction and operat-

ing personnel. At the same time

the Provincial Government ha^

resurveyed the excellent buildini:

site at Port Edward, approximately
one-half mile from the mill. Whei
the government puts up this Ian

for sale it is anticipated that mam
employees will take advantage oi

this and build themselves.
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Hydraulic Model Investigations

by the

Ontario Hydro

A paper presented before the 64th

Annual General and Professional

Meeting of The Engineering Institute

of Canada, at Toronto, July, 1950.

h
J. J. Traill, M.E.I.C.

Hydraulic Engineer, Generation Department,

The Hydro-Electric Power Commission of Ontario.

Investigation of problems in

ivdraulic design by models has
tin carried on by the Engineer-

ing staff of The Hydro-Electric
^)\ver Commission of Ontario for

uany years. Over thirty separate

nodels have been used in these in-

i-tigations, many of them design-

il to solve a single problem, but

)thers more complex providing for

he investigation of many problems
isually, in each instance, connect-

d with one particular power de-

elopment.

The Commission has in opera-

jiun or under construction, 65
lydro-electric plants, a number of

iiesel and steam electric stations

'I moderate size and, also under
'instruction, two large steam elec-

ii- stations. Their combined peak
:il)acity totals 2,800,000 kilowatts,

uJ the transmission system cover?

iractically all of the Province. The
ize of the system and the number

1 its generating plants suggests
' reason for the considerable
nnber of hydraulic model tests

iiducted.

Queenston Development Intake

AVhile the major part of the
nmmission's hydraulic model test-

ig has been carried on during the
i>t twelve years, if had its incep-
ion thirty-two years ago. In 1917,

onstruction of the Queenston De-
elopment on the Niagara River
ommenced. The site of the intake
5 about two miles above the upper

rapids in the Chippawa-Grass
Island pool, where velocities were
moderate and where the lateral

draft of the water entering the in-

take might readily carry large

amounts of ice into the power
canal. Enormous quantities of ice

at times enter the river from Lake
Erie, causing concern to the do-

signers of the plant for a suitable

design for the intake.

Various radically different de-

signs for the structure were con-

sidered, and to test their efficacy a

model on a scale of 20 to 1 was
built in the Dufferin Islands chan-

nels adjacent to the forebay of

the Ontario power plant, from
which an ample supply of water
was secured by gravity. The model
was built in the early summer of

1918 and work continued through

the summer of 1919.

The river portion of the model
was 105 feet in width, representing

about half the width of the Nia-
gara River outward from the Can-
adian shore. The maximum depth
was about one foot. With such

dimensions water velocities were
readily measured by a small Price

current meter.

The open air model had certain

tlisadvantages. Wind effects usual-

ly are troublesome, but in this

particular instance were not ser-

ious as the area was almost sur-

rounded by tree-clad hills. Incle-

ment weather sometimes caused

interruptions, and work had to be

discontinued in the fall, although

results were urgently needed. It

was recommenced in the following

summer. One decided advantage
was the ample supply of cleai'

water drawn from the forebay of

the power plant, and returned to

the river after passing through the

model. There was no deterioration

in quality, as so often happens in

the laboratory where the water is

recirculated.

Several other models were built

in the laboratory at the same time,

all of them in connection with the

Queenston Development. In these,

the i^roblems investigated included

the design of certain parts of the

This paper discusses typical hydraulic model tests conducted by the

Ontario Hydro since 1917, and particularly over the past 12 years. In-

cluded are descriptions of tests for the design of the Queenston intake,

for rating flow meters and for loose rock weirs at the DeCew plant, for

log chutes, gate closure at Des Joachims and sectional models for Nipigon

River developments. The author draws conclusions as to suitable scales

and emphasizes the value of trained personnel for testing.
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Fig. 1. Log slide, George W. Rayner Development.

Fig. 2. Model of Des Joachims Development show-
ing debris cleared below sill of sluice by water action.

intake, canal bends, and the fore-

bay at the terminal end of the

canal. The last named, by contrast

with the intake, was on a very
small scale. Measurements of

water levels were necessarily made
with great precision and with in-

struments designed -with this in

view. The consistency both of re-

sults from tests repeated time after

time, and of progressive changes in

the design was gratifying.

The model consisted of a straight

reach of the canal (a rectangular

rock cut with concrete lining, width
48 feet) followed by the forebay

and the headworks of the power
house. In the prototype there is,

1,000 feet upstream from the fore-

bay, a bend with a deflection of

46" 45'. The curve introduced a

disturbance in the flow in the pro-

totype, which altered the flow in

the forebay appreciably from that

indicated by the model. It was an
excellent indication of the necessity

of having the conditions in the

model conform in all particulars

with those to be experienced in the

prototype.

DeCew Falls Development

The construction of the DeCew
Falls plant near St. Catharines

occasioned the construction of

five models. The plant, operating

under a head of 285 feet, draws
its water from Lake Erie via the

Welland Ship Canal, the water

used being part of the Niagara
River waters diverted under in-

ternational agreement. It was
essential therefore that the water
diverted be measured accurately,

and that a continuous indication

of the diversion should be avail-

able, to conform with the agree-

ment with the Department of

Transport regarding draft of water
through the canal.

The intake structure was there-

fore designed to measure, as well

as to control the flow. The watei'

flowing through the intake passes

through six tubes seven feet dia-

meter controlled by pivot valves.

It was planned to use the differen-

tial pressure between certain points

on the tubes to actuate flow meters.

A model of one of the tubes on a

scale of one to 24 was used for tlie

rating and tested under all possibl

conditions of water level, flow, anc

valve setting.

The rating of the flow meter

was based on the results secure

from the model. After the intak

was in service, a series of test

extending over several weeks wa
conducted by engineers of th

Commission and the two Federt

governments, and verified th

meter ratings. The difficulties er

countered in the tests on the pre

totype were considerable. Man
runs were made useless by surgt

as ships passed through the shi

canal. Conditions in the prototyy

are such that a complete ratin

under all conditions is impossibl

Extremes of water level are

transitory that tests under the;

conditions could scarcely ever I

completed. The model, howeve
provided the answer under all coi

ditions and its accuracy was coi

firmed by the verification tes

made in the field.

One model designed to confirm

computed result provided some u:

sought information of value.
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irregular weir was designed to

control water levels above Wel-
landvale in the Old Welland Canal,

through which water passes from

the tailrace toward Lake Ontario.

As it was necessary to maintain

the water levels rigidly within cer-

tain limits, it was important to

predetermine correctly the dis-

charge curve for the weir. The
model confirmed exactly the com-
puted discharge curve. It also indi-

cated that the wing walls down-
stream were of a greater height

than necessary. The resulting sav-

ing in concrete probably paid the

cost of all models used on this par-

ticular development.

Models of Loose Rock Weirs

There are two separate power
houses at DeCew Falls, the older

one having a capacity of about

51,500 horsepower at 66 2/3 cycles,

and the newer one containing two
25-cycle units of 75,000 horse-

power each. The tailrace of the

plant is the Twelve Mile Creek,

which was improved for a distance

of about 31/2 miles to its junction

with the old Welland Canal.

The channel improvements when
the second unit was installed were
designed to regain the consider-

able fall in the river channel. In

the interval between the time of

installation of the first and sec-

ond units, however, it was neces-

sary to absorb this fall so that,

with the increased flow, scouring

of the channel would not occur.

To this end, five loose rock-fill

weirs were used, and models of

these were built in the 18-inch

glass-sided channel in the labora-

tory. The conditions varied from
site to site so that several separate

models were necessary. These
weirs had to be built in flowing

water, and their stability at all

stages of construction was impor-
tant. Much flatter downstream
slopes were necessary in these

cases than in a rock fill bulkhead
dam with concrete corewall or

other types of watertight mem-
branes which do not act as spill-

ways. The models provided infor-

mation to enable satisfactory de-

signs to be developed for the dif-

ferent sites with regard to rock

size, downstream slope, discharge

capacity, seepage, and behaviour
during construction. The proto-

types conformed satisfactorily with

the indication of the models.

Log Chutes

On rivers where lumbering oper-

ations are proceeding, the con-

struction of a power plant or

storage dam necessitates provision

for the satisfactory passage of

timber drives. Many models were
built and tested in the laboratory,

and studies were made of the be-

haviour of numerous log slides and
the log-driving facilities in various

parts of the country. Conserva-
tion of water is nearly always of

importance. Investigations in the

models were therefore aimed at

conformation with this require-

ment, while effecting a satisfac-

tory draft of logs toward the slide

and their discharge from the chute
into the river without damage.

Fig. 3. Des Joachims Development. Measurement
of forces acting on model closure gate.

Fig. 4. Virgin Falls model. Plywood walls in place.

HE ENGINEERING JOURNAL August, 1951 763



The design favoured in most in-

stances for the chute itself is in

general a V-shaped section, in

which the vertex of the V is re-

placed by a circular arc. The de-

sign of the transition from tlie

wide rectangular opening to the

chute section is carefully develop-

ed, first on the drafting board,

and then tested and if necessary

revised in the model.

As a means of conserving water

over the full range of headwater

level and, at the same time, pass-

ing the logs smoothly and without

damage into the narrow section of

the chute, it was proposed to use

taintor gates in certain instances.

A finely-made model of one of

tliese was built to enable the

forces acting on the gate to be

measured, a knowledge of these

forces being essential for the de-

sign of the hoisting arrangement.

Among the slides built recently

and now functioning most success-

fully is that at the George W.
Rayner Generating Station on the

Mississagi River. (Figure 1.) This

chute, six feet deep and seven feet

wide at the top, the base being a

circular arc with a radius of IV2

feet, conveys sawlogs and pulp-

wood through a vertical distance

of 210 feet from headwater to

tailwater, and discharges the tim-

ber into a narrow gorge with rock

walls. The logs attain a velocity

(from measurements in the model)

of about 100 feet per second and
very few are damaged. A careful

examination of one or two hun-
dred logs moving slowly in slack

water downstream showed only

one with any evidence of damage.
It is doubtful if so successful a

result could have been secured
without the model experiments to

give guidance in suitable revisions

in the preliminary design.

Des Joachims Development

Models involving a most varied

series of studies were those con-

nected with the closure of the

Main and McConnell dams at the

Des Joachims development on the

Ottawa River. The description of

the scheme of closure is perhaps
necessary in order that the model
studies might be understood. The
operation was similar in each case,

so that the description of oi)era-

tions at the McGonnclI Dam will

suffice.

Nine sluices were left in the

dam through which the river flow-

ed after the closure of tlie main

dam. Closure was effected in 39

separate operations, a steel gate

frame being lowered in front of

the sluice, sealing against the face

of the dam below the sill and the

intermediate pier sections. Five
gates or shutters were then low-

ered in guides in the frame, shut-

ting off the flow from the sluice.

Behind the gate, forms were

then built and concrete placed up
to a certain level. The gate was
removed and placed in front of

another sluice, where the opera-

tion was repeated. Three gates

were used so that concrete placing

was practically continuous, and
the water level raised gradually.

This method permitted a constant

flow through the open sluices to

supply power plants downstream.
Several problems, for their solu-

tion, called for model investiga-

tions. Among these were:

1. Means of preventing an ac-

cumulation of debris on the

face of the structure below

the sill of the sluice;

2. The discharge capacity of

the sluices;

3. The forces acting on the clos-

ure gate during the lowering

operation.

The successful solution of the first

of these is illustrated in Figure 2.

The action could be viewed in the

glass channel, and it is assumed
that the behaviour was similar in

the prototype. In any event, clos-

ures were effected without diffi-

culty in every sluice.

Determination of the discharge

coefficients of the sluices requires

no connnent, but the third item is

worthy of special mention. The
model of the gate was carefully

made to conform as nearly as pos-

sible with the design of the proto-

type. (Figure 3) It became appar-

ent that the uplift of the flowing

water was such that difficulty

would be experienced in lowering

the frame as originalh' designed.

Various modifications were made
to reduce the uplift. In addition

four counterweights were provid-

ed, each weighing four tons. "With

these changes, it was deduced from

tlic model that the gate could be

lowered in the 38-foot sluice witli

a head of 24 feet on the sill. In

the 39tli pour at McConnell Dam.
the head on the sill was 23.5 feet,

and the gate failed to close com-
pletely with all counterweights in

l)lace, until about 2,800 pounds of

additional weight was added. The
close agreement between behaviour

of model and prototype was not

only gratifying but amazing.

Sectional Construction oF Models

Two models worthy of mention
because of their size and construc-

tion are those of the Virgin Falls

dam and parts of the Pine Portage
development, both on the Xipigon
River. The former had outside

dimensions, 18 feet by 40 feet.

Both were built of prefabricated

parts useable over and over, and
adaptable to models of any si«e

in multiples of three feet in width
and five feet in length. ( Figure 4)

The floor of the model was made
up of precast haydite panels five

feet long by three feet wide, laid

on the laboratory floor and shim-

med up to form a level surface.

Metal tie strips joined the panels

to form a continuous surface.

Mastic cement was used at joints

and for waterproofing. The wall?

were made up of plywood sections.

with counterforts fastened to the

floor slabs. Rubber strips 1 2-inch

square were used to seal all panel-

to-base and panel-to-panel joints.

General Comments

The writer offers it as hi-

oi)inion that a model such as tha-

used for the Queenston intake 0:

a scale of 1 to 20 is unnecessarily

large. \Miile it approximates th>

prototj^pe more closely than oni

on a scale of say 1 to 50. it intro-

duces certain physical difficulties

in securing all the measurement

-

desired. The scale should be as larg.

as possible while keeping the siz.

of the model within reasonabli

limits.

The laboratory equipment an.

layout are of great importancf

but a more important point is tha

trained personnel must be avail-

able to carry on the work. Then
has been an immense advantag'.

in the proximity of the laborato^^

to the engineering oflBces in con-

ducting the work described in thi-

paper.

Acknowledgment is made of th.

cordial co-operation of Professo:

E. A. AUcut and the members c

the staff in Mechanical Engineer-

ing of The University of Toront*

Credit for the success of mode

rests in recent years should go U

the writer's assistant. Mr. J P
Bryce, and appreciation is ex; .

.-

sed for the energetic assistaiUi

and ingenuity of the assistant er.

ginccrs engaged in the work. \
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Defence Research in Canada

Dr: 0. M. Solandt, Affil.E.I.C.

Chairman, Defence Research Board, Ottawa.

A paper presented at the 65th Annual General and Professional Meeting of The Engineering Institute of Canada,

at Montreal, May 11, 1951.

The Defence Research Board
was legally established on April 1,

1947. It is a part of the Depart-

ment of National Defence, and

has the status of a fourth service.

The Board is responsible for meet-

ing the research and development

needs of all three armed forces.

The Board does not attempt to do

research on all problems of con-

cern to the Canadian armed forces.

It has instead selected a relatively

small number of fields of special

importance to Canada, or for

which Canada has particular re-

sources or facilities, and has con-

centrated its efforts in these fields.

The Board maintains close liaison

with the United States and the

United Kingdom in order to ensure

that the Canadian armed services

have the very latest research and
development information on fields

which concern them, whether or

not actual research is being done
in Canada.
The Defence Research Board it-

self consists of twelve members,
-IX ex officio, and six appointed to

represent science and industry

throughout Canada. The ex officio

members include the Chiefs of

Staff of the three armed services,

the President of the National Re-
search Council, the Deputy Minis-
ter of National Defence, and my-
self as Chairman. The Engineering
Institute is well represented on the

Board by Dr. Mackenzie, a for-

mer President of the Institute, by
Man Cameron of Nova Scotia

Tech., and by the Chairman, who
has the misfortune to be only an
affiliate of the Engineering Insti-

tute because of unfortunate defi-

ciencies in his earlier education.
Dr. Paul Gagnon of Laval Univer-
sity and Colonel R. D. Harkness,
both members of the Institute, are

former members of the Board.
Many members of the Institute

also give invaluable assistance as

members of Advisory Committees
and Panels.

Four Years of Growth

The Board now has a staff of

more than 1,600, and operates

nearly a dozen research establish-

ments scattered from Halifax to

This paper describes the role and the growth

over four years of Defence Research in

Canada. Within the limits of security regu-

lations, the curtain is lifted on some of the

principal activities of the Defence Research

Board, in the realm of weapon development

in aeronautical and electronic research, as

well as in the related fields of mechanics

and metallurgy. The growing need for

trained scientists and engineers is

emphasized.

Victoria and from Toronto in the

south to Churchill in the north.

The total budget of the Board for

the fiscal year 1951-52 is about

$35,000,000." This will be divided

almost equally between research

and development. The greater part

of the development expenditure is,

of course, being made in industry.

The greater part of the research

budget goes for the support of the

Board's own establishments, but

the research expenditure also in-

cludes a substantial amount of

research being done in the univer-

sities and in industry. This budget

does not by any means represent

the total of research that is being

done in Canada for the armed
forces since other government de-

partments, especially the National

Research Council and the Bureau
of Mines, devote a considerable

part of their budget to research

for the armed services.

When the Board began work
there was no immediate prospect
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of orders for new equipment from
the armed forces. It was therefore

obviously wise to devote our time
and energy during that period to

more basic research which would
build up a background of knowl-
edge and experience on military

problems in Canada. Consequent-
ly during the early years of the

organization emphasis was on
basic research, and the need was
for chemists and physicists rather

than for engineers. However, now
that we are entering a stage of

partial mobilization, with the arm-
ed forces actively re-equipping
with new weapons, there is much
greater emphasis on applied re-

search and development, with
consequently increasing emphasis
on the work of the engineer.

Armament Research at Valcartier

The Defence Research Board
took over the Canadian Armament
Research and Development Estab-
lishment, better known as CARDE
from the Canadian Army in 194G.

The establishment had been form-
ed on paper by the union of

several pre-existing organizations,

but had never really existed in

fact. Its new buildings had not
been completed when the war
ended and the majority of its key
scientific and technical staff had
left before the Board took over.

In the ensuing five years the
Board has, with the full co-opera-
tion of the Army and Laval Uni-
versity and more recently of the
Air Force, built CARDE into a
research and development estab-

lishment for armaments and ex-

plosives of which Canada can be
justly proud. It is interesting that

the majority of those who have
been directly responsible for this

success are members of the Engi-
neering Institute of Canada. They
include particularly Dr. D. C.
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Rose, who was the first Chief

Superintendent, Mr. Carleton

Craig of IMcOill University, the

present Chief Superintendent, and
Dr. Paul Gagnon of Laval Univer-

sity.

The establishment is now ade-

quately staffed and equipped to

do research and development, de-

sign, and even limited production

on a wide range of armaments and

explosives. It has a very com-
pletely equipped explosives pilot

plant, and limited outdoor range

facilities. It is just completing

the construction of an indoor range

for baHistic research and measure-

ment. In addition to the good

facilities of the establishment, we
are particularly pleased with its

organization. We feel that wc
have achieved here a very close

collaboration between the services

and the civilian scientists.

Service personnel work together

harmoniously with scientists in

combined teams, the leaders being

sometimes scientists and some-

times service officers. This has

proved to be very valuable. It

gives service technical officers a

sound understanding of the prob-

lems of weapon development and

the scientist a better comprehen-

sion of the difficulties of the user.

But most important of all, the

combination of the user and the

scientific approaches in the design

team will produce better weapons

more economically and more
quickly.

An important trend in evidence

at CARDE is the increasing appli-

cation of electronics and photo-

graphy to the . instrumenting and

recording of transient phenomena
encountered in many of their en-

gineering tests. Strain gauges and

piezzo electric crystals trace their

reports on cathode ray tubes,

which are photographed to give a

permanent record. Microfla.sh

photography, applying modern de-

velopments in radar pulse tech-

niques, permits projectiles to be

studied in flight and on impact

with targets. These new methods

enable the scientist to observe

quantities which were previously

inaccessible, and to provide the en-

gineer with more accurate design

data from fewer tests than has

previously been possible.

New Weapons

The development of a new guid-

ed missile is just beginning at

CARDE. Like all of its kind, it

will be a complex device in which

all aspects such as structure, aero-

dynamics and electronics are ex-

tremely closely interrelated. This
presents some interesting problems

in the organization of a develop-

ment team to ensure that the spe-

cialists in each field work smooth-
ly and effectively within the largei

plan. I realize that much study

has been given by engineers in

recent years to improve organiza-

tion. In this project however, we
have not only to make sure that

the engineering organization is

first-class, but also that scientists

such as chemists, physicists, aero-

dynamicists and mathematicians
are all brought together to pro-

duce a smooth and orderly flow

both of information to the engi-

neer, and of problems from the

engineer to the scientist.

We are developing a new infan-

try anti-tank weapon not unlike

the American Bazooka which we
expect to be considerably more
accurate. On account of some of

its novel features this device has

presented some difficult problems

to the engineers in devising econ-

omical production methods.

An improved anti-tank shot for

the 17 pdr. and 76 mm. guns has

been successfully developed. This

shot has improved the accuracy

and penetration obtainable with

these guns, and has been accepted

by both the U.S. and U.K. In our

efforts to meet the wide tempera-
ture range from far below zero to

over 100° above, many problems
of tolerances and differential ex-

pansion had to be solved. Work
is also proceeding on the design

of a howitzer for mountain war-
fare. This is the first attempt at

gun design which has ever been

made in Canada, even though
thousands of guns were produced
in this country during World
War II.

In this, as in our other arma-
ment projects, we have run up
against the comparative scarcity

of trained mechanical design en-

gineers in this countiy. This, we
realize, stems from the fact that

much of our engineering produc-

tion is based on the designs of

others. Until this situation is

changed many of our engineers

with real meclianical design talent

will seek employment outside Can-
ada or be forced, through economic

necessity, to concentrate mainly
on production engineering. Until

these two aspects of mechanical

engineering come into a better bal-

ance, we will have to rely in peace

and in war on the goodwill and
co-operation of others. This is a

national weakness, particularly in

a period of crisis when the re-

sources of others are fully com-
mitted. Your Institute, through its

many members, can do much to

provide the opportunity for young
designers to use their talents in

this country.

I shall now say a few words
about each one of a rather hetero-

geneous list of other defence re-

search activities of special interest

to engineers. I know that you will

realize that many of our most
interesting engineering accomplish-
ments are secret and cannot be

discussed at a public gathering. 1

hope that these examples of our
unclassified projects will give you
a clear idea of the sort of work
that we do.

For the Armed Services

The Suffield Experimental Sta-

tion in southern Alberta, again in

close co-operation with the Cana-
dian Army, has recenth' completed
the development of a greatly im-
proved and simplified flame-

thrower for infantry use. The
development of the flame-thrower
itself has been paralleled by a

series of research projects designed

to improve the properties and

methods of manufacture of flame-

thrower fuel. This work has been

done both at Suffield and at the

Defence Research Chemical
Laboratories in Ottawa.

In the field of naval research,

the Board's two laboratories at

Halifax and Esquimalt have been

concentrating mainly on anti-

submarine problems. Unfortun-
ately most of their progress ir

these fields cannot be reported

They have, however, made somt
progress in other fields that is o:

considerable engineering impor-

tance. The work of the Naval Re-
search Establishment at Halifax

on the cathodic protection of ships'

hulls and ships' equipment by the

use of magnesium anodes has at-

tracted much favourable attention

and is already being fairly widely

applied in industry. This labora-

tory has also done extensive work

in oceanography and particularly

in the development of new equip-

ment for oceanographic research.

In the field of electronics, tht

Board has been working in co-oper-

ation with Canadian industrA- and

with the National Research Coun-

cil, to increase the total volume o:
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research and development effort

available to the Canadian armed
forces. The Board now operates

in Ottawa the Defence Research
Telecommunications Establish-

ment. This consists of two sections:

the Radio Physics Laboratory,

which is concerned primarily with

ionospheric and radio propagation

rese arch, and the Electronics

Laboratory which is concerned

with communications and radar

problems. The work of this sec-

tion is closely co-ordinated with

that of the Radio Division of the

N.R.C., which devotes a part of its

resources to military research.

In the course of its work on

ionospheric research, the Radio
Physics Laboratory has designed

and had built by Canadian indus-

try a new automatic ionospheric

recorder, which they consider to

be the best of its kind in the world

today. The Board has also given

active support to various projects

for the development of techniques

and equipment for electric com-
putation in Canada. We feel that

before long electronic computers
will be an essential part of a wide
variety of military equipment, in-

cluding especially data transmis-

sion and fire control systems. We
therefore felt that it was impor-
tant to build up a foundation of

knowledge and experience in this

field in Canada. This has been
accomplished not only by con-

tracts with industry but especially

by support of the Computation
Centre at the University of Tor-
onto, where a small group of scien-

tists have already made substan-
tial contributions to computer
design.

j
Aeronautical Research

In the field of aeronautics, the

'Board has supported a comprehen-
sive programme to strengthen

aeronautical research, design and
development along the chain from
fundamental research through
basic research, design and develop-
ment to production and use. The
Board gave the University of Tor-
onto a grant to set up the Institute

of Aerophysics, and to equip it

with a supersonic wind tunnel for

postgraduate training. It has also

supported gas dynamics research
at McGill. To cover the field of

appHed research and development
it has supported the setting up of

the new National Aeronautical
Establishment. This Establishment
was recently formed as a separate

entity. Its policy is laid down by
the National Aeronautical Re-
search Committee, and it is oper-

ated for this Committee by the

National Research Council.

The new establishment has been

formed out of the aeronautical re-

search and development staff and
facilities of the National Research

Council, both at the Flight Re-
search Section at Arnprior and at

the main laboratories on the

Montreal Road. A large expansion

of the staff and facilities, espe-

cially for flight research, will take

place in the very near future. The
new extension of the airfield at

Uplands was specially designed to

meet the needs of this Flight Re-
search Section. A new hangar and
ancillary buildings have been

planned for Uplands, and will be

built this year. When the buildings

are complete, the Flight Research

Section of the N.A.E. will move
from Arnprior to Uplands. It is

hoped that this will mark the be-

ginning of a new era in aeronauti-

cal research and development in

Canada and that before long the

Canadian National Aeronautical

Establishment will become as

famous as the Royal Aeronautical

Establishment in Farnborough, the

N.A.C.A. Laboratories at Langley
Field, or the U.S. Air Force Estab-
lishment at Wright Field.

In Mechanics and Metallurgy

In the field of mechanical engi-

neering, the Board has supported

very interesting work being done

by engineers and physicists at the

University of Toronto and at the

University of Western Ontario,

aimed toward the production of a

heat pump for use in the Arctic.

This pump is intended for use

where unfrozen water can be ob-

tained beneath the ice in lakes.

The pump freezes this water and
makes use of latent, heat of freez-

ing as a source of additional

energy to increase the efficiency

of the pump. Trials have shown
that the idea is practicable. There
remains only the minor problem
of getting rid of the ice. The ex-

perts have so far been unable to

find any ready market for ice in

the Arctic.

You will also be interested to

know that the Defence Research
Board is co-operating with the

Board of Mines, the University of

Toronto, and industry in a com-
prehensive programme of research

and development on the process-
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ing and use of titanium and
titanium alloys. We feel that this

is a field of great potential im-

portance to Canada, and one to

which we can well afford to devote

a considerable part of our effort.

Another item of interest is work
on the development of a new type

synthetic rubber, items from which
will retain their flexibility at tem-
peratures as low as —65° F., and
of an oil resistant synthetic rub-

ber with improved low tempera-
ture flexibility.

From the point of view of the

Defence Research Board, the most
important event of 1951 has been
the formation of the Department
of Defence Production. We in the

Board have always actively sup-

ported the idea that the chain

from research through design and
development to production and use

is a continuous one. It must be

arbitrarily divided for purposes of

administrative convenience, but

these arbitrary divisions must not

be allowed to prevent the free flow

of both ideas and people up and
down the chain. As long as there

was no Department of Defence
Production we felt that there was
a link missing in the chain. We
are now busily co-operating with
the Department of Defence Pro-

duction to try to complete this

link.

Need More Engineers

It is a link which connects re-

search and development to pro-

duction. It will be partly in the

Defence Research Board, partly

in the Department of Defence
Production, and partly in the tech-

nical branches of the armed ser-

vices. Wherever the parts of the

link are located they must be

composed of highly skilled re-

search minded engineers, who can

talk as equals to the research

scientist on one hand, and to the

production engineer on the other.

We are quite sure that the right

kind ef people for this job are

available in Canada, but we are

equally sure that the number that

is available will not be adequate
to our growing needs. We feel that

because of this the Defence Re-
search Board must do everything

possible to support the universities

in their task of supplying engi-

neers. The Board must also try to

divert a proportion of the best en-

gineering graduates away from the

more practical aspects of engineer-

ing toward applied research, de-

sign, and development. V
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Montreal's Master Plan

for

Improved Traffic

A paper presented before the Montreal Branch of The

Engineering Institute of Canada, February 8, 1951.

by

G. E. Gampeau, M.E.I.G.

Master Plan Engineer,

City Planning Department, Montreal, Que.

The advent of the motor vehicle

brought about a social and econo-

mic transformation that is nothing

less than a revolution in human
affairs—the automotive revolution.

It has not only altered transporta-

tion, together with the methods
and processes of production and
distribution, but even the very pat-

tern of our community life.

From wagon trails came the

sweeping curves and broad straight

ribbons of the modern highways.
But all the vehicles of our mechan-
ized age move into the jaws of a
huge trap when they enter our
cities with their network of streets.

As automobiles have rolled off the

assembly line and traffic controls

have multiplied, pressure on exist-

ing street facilities has produced in

succession: delays, congestion,

stagnation, mounting economic
lo.sses to motor users, with the at-

tendant loss in assessed valuation

in cities and the creation of blight-

ed areas.

It has come as almost a surprise

that our once highly developed
city street systems have become to-

tally inadequate. In the past, em-
phasis had been placed upon the

development of a network of rural

highways connecting the more im-
portant centres of population. City
dwellers were strong supporters of

such policies since from early

days, city streets had been improv-
ed to a high standard. Now the

situation is in reverse. City streets

laid out and improved many years
ago are totally inadequate, and
have become the most serious bot-

tleneck in vehicular movement.
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In pioneer days the surveyor had
laid out the land in huge sections,

and road building followed these

criss-cross section lines. The road

system was thrust into a strait

jacket. Today, the street system

Commencing with a discus-

sion of city traffic problems gen-
erally, this paper lists the many
contributing causes of present

street congestion and trends

that have added to its severity.

Measures for relief are of two
main types; regulatory meas-
ures, which can be applied as a

short-term remedy; and street

improvements as a longer-term

permanent cure.

Plans for city boulevards for

Montreal, and later for a sub-

way, are enumerated. Other
proposed remedies are related,

such as projected expressways,

street widening and tunnel proj-

ects. In conclusion the author
tells what . has been accom-
plished to date, of the measures
proposed in the "Master Plan"
published in 1944.

occupies about 30 per cent of the

urban area. However, there is not

sufficient room for automobiles, nor

even enough open space in the en-

tire business centre to park all the

cars entering daily.

Complexity of The Traffic Problem

With all the talk of traffic con-

gestion, most commentators have
lost sight of one of the most basic

causes. Our roads were overcrowd-

ed, and traffic had risen steadily

over a period of years, but most of

us had ignored another steady and

inevitable force that had built up

concentrated activity on the high-

ways, especially in the urban areas.

Some people call it a rise in the

standard of living.

INIoreover, during the great de-

pression a decade ago, the .shorter

week was started to spread em-

ployment. This has not only in-

creased our leisure, but during the

reduced working period, it has con-

centrated all types of activity, in-

cluding traffic on the highways.

Fuel deliveries for heating alone on

a five, instead of a six day per

week basis, increased 20 per cent.

Taking a square mile in any of thf

larger cities, with a 200-day heat-

ing period per year, we would re-

quire about 10.000 truck loads o:

fuel to heat buildings in the area

The increase in truck activity

would be from 50 to 60 truck load?

per day. When all other deliveries

are similarly increased, one can

readily visualize the concentration

in traffic from this source alone.

There are also the freight-handl-

ing agencies; the local bus or

street car company, with their

problems of mass transportation:

taxi-cab companies, the purveyor?

of vehicle and parking services, the

public utilities, the railroad depots

and terminals, the intercity busses.

the municipal airports and tht

ground links to air transportation.

Many agencies are interested in

the street system planning, ac-

quisition, design and operation
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METRO — BU SWAY

Fig. 1. Map showing proposed routes for Montreal subways.

MONTREAL'S MAJOR HfCHWAYS ^ M
INDUSTRIAL AREAS ^^

MASTER PLAN roOSPECnvERESIOCNTlALABEAsaaS

GREEN BELTPRELIMINARY STUDY
REHABILITATION AREAS '///A

Fig. 2. Map showing preliminary studies for Montreal's Master Plan.
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Intersection of inierooro anu tjrana Oentrai farkways in the Borough
of Queen's, New York City.

namely the police department, the

enginpering department, the city

planning, public utilities, street

lighting, legal departments, and in

some instances the traffic engineer-

ing department. Under a democra-
tic government, expenditure of

public funds requires the approval
of elected representatives.

In Montreal, to solve its traffic

problems, the City has depended
chiefly on the co-operation of

three departments: The City Plan-
ning Department, concerned with
transportation problems, the crea-

tion of a sy.stcm of main arteries,

street widenings, and extensions;

the Police Department, whose duty
is to assure the orderly flow of

traffic by traffic signals, one-way
streets, sign-posts, enforcement of

the traffic by-laws; and the Public

Works Department which carries

out the construction and mainten-
ance of streets.

Traffic Safety

In recent years, the major pre-

occupation of city dwellers and
their governments has been the re-

duction of hazards and delays aris-

ing out of vehicular traffic. This
concern showed itself in increased

emphasis in the reorganization and
tightening of traffic safety regula-

tions.

The street system is killing and
maiming people, while engineering

and enforcement could rid street

use of its major hazards. In six

years of war more than 94,000
Canadian servicemen were killed,

wounded or missing. Concurrently,

at home, 10,000 Canadians were
killed and 160,000 injured in traf-

fic accident. In 1949, 44 Canadians
were killed and 843 injured each
week by automobiles, while pro-
perty losses from automobile ac-

cidents amounted to $19 millions.

In 1949 Montreal had the highest
record of 132 deaths.

At least half of the traffic facili-

ties occur in cities and cause tre-

mendous property loss. These
losses are not only from collision,

but from depreciated land value

that results from inaccessibility of

urban marketing areas for much of

the population involved.

In passing it is interesting to

note how traffic safety compares
with other public safety activities.

All buildings are subject to rigid

construction codes, and to careful

inspection. The enforcement is al-

ways left to technicians or experts.

Fire prevention is vigorously pur-

sued in most instances. Public

health measures are carried on re-

lentlessly to rid our community of

diseases. Public water supply, sew-

erage, garbage disposal, food in-

spection and many other healt!

measures now are provided as p

matter of course.

In almost every type of publir

safety except traffic, action follow-

immediately when neglect of duty

is evidenced by the loss of life ov

the dissipation of resources. A fire

resulting in injuries is always care-

fully investigated and punishment
meted out. A single accident, hke
the crash of a plane, grade crossing

accident or a collapsing bridge may
bring about investigations result-

ing in major changes in laws, codes

and policies. However, the chances

of such accidents are remote ir

comparison with the accident fre-

quency on our streets.

Remedial Measures

Traffic has given cities their

form, and traffic will change cities

form or take it away altogether.

While many of us are worrying

about our cities being atom-bomb-
ed, the automobile has already ac-

complished a less spectacular but

quite effective job of devastation.

Its explosive effects have pushed

sections of our cities far beyond

the corporate limits, never to re-

turn to the property tax rolls

However, it is not the motor
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vehicle which has created city con-

gestion but rather obsolete street

and transportation systems and
excessive population density. The
city is strangling itself with the

congestion of vehicles that are

themselves choked in the tangle of

the city streets.

The remedies at our disposal are

of two distinct types: first, those

which deal with the regulation and
supervision of traffic, and second,

those which deal with physical con-

struction and the planning of im-
provements. The former may be

considered as fitting the traffic to

the streets, and the second as fit-

ting the streets to traffic. The first

is merely a palliative, it is only

the use of tools to the best advan-
tage. But to plan is to provide new
tools. Stops at intersections, one-
way streets, parking bans, partial

street widenings, narrowing of

sidewalks near intersections, and

I

other similar regulations and im-
provements are necessary remedies,

but only partial solutions. Cities

must be planned, and their activi-

ties correlated in term of trans-

portation. Whereas the railways
provided suitable tracks before
high speeds were developed, no
such provision was made for motor
traffic. The whole system of major
roads is like a railway without sid-

ings.

Every type of vehicle has a speci-

fic use, and roadways must be
designed to fit them. Each mode of

transportation has its own respec-

tive advantages and limitations.

The city of tomorrow must adapt
its street system and land uses to
these characteristics. They become
the elements of urban design with
which the city is to be formed. In-
terference to fast through traffic

must be reduced by controlled-ac-

cess expressways and provision of

off-street loading and parking

j

facilities. For example, a well de-
(Signed 4-lane expressway will carry,
at twice the average speed, the
same number of cars as five 40-

foot wide ordinarj^ city street pave-
ments, on which parking is pro-
hibited and with favourable con-
trol of cross traffic from intersect-

ng streets.

In seeking permanent solutions,

the planner ought to take into

consideration land uses, which con-
titute a basic element of all traf-
fic problems. Sources of traffic must
be classified and their location de-
termined in relation to street capa-
cities, and vice versa, if built-in

congestion is to be eliminated. Cen-

tralization requires balanced trans-

portation facilities especially in re-

lation to mass transportation, off-

street loading, vehicle storage and
elevator capacity. Rockfeller Cen-
ter in New York, and the Merchan-
dise !Mart in Chicago, are illustra-

tions which demonstrate that cen-

tralization produces interesting

benefits that can be reaped, if large

groups of businesses concentrated

on small land areas are adequately
served by integrated facilities for

horizontal and vertical transporta-

tion.

All traffic experts agree on the

essential requirements for the fu-

ture, namely that:

1. Sidings must be provided for

automobiles.

2. A sharp line must be dra'WTi be-

tween traffic thoroughfares, and
local roads, where people live,

shop and have their business

and amusements.
3. Building development must be

divorced from traffic arteries.

4. The wanton exposure of pedes-

trians to vehicular traffic must
be stopped.

For adequate traffic solutions, a

lot more urban space will be re-

quired than the old standard of

one-third, established during the

horse-and-buggy era. This means
the destruction of the present land-

uses, the elimination of numerous
vested property rights and the

compensation of huge investments

already made upon these land-uses.

Traffic Easement

Gradually city planning ought to

bring the necessaiy transformation
in the city fabric, so that its sky-
lines will take a distinctive form,

reflecting the functional designs of

a motor age. But time measured
in generations will be needed. In
the meantime, immediate measures
have to be adopted in order to cure

such traffic pains, as confusion,

congestion, lack of parking places,

accidents and costly delays. That
is why such emphasis has been
lately placed on traffic engineering,

through the establishment, or staff

expansion of traffic engineering de-

partments.

The traffic engineer finds himself

responsible for forcing the move-
ment of the irresistible force of

traffic through the impenetrable
obstacle of congestion. He is in

fact a repair man, a first-aid traf-

fic corpsman, using negative con-

trol to aA'oid paralysis. He has to

devise expedient measures to cope
with immediate traffic jiroblems in

the form of first-aid treatments.

But, even the most optimistic con-

struction programme, can never be
expected to solve all traffic prob-
lems. New traffic ways will serve

only a part of the average city.

Many areas will continue to de-

pend for transportation services on

existing roadways.

The effective operation of the

existing street system involves util-

izing to the best advantage exist-

Fig. 4. Gowanus Elevated Highway, in the Borough of Brooklyn,
New York.
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ing streets through, among other

means:

1. Control measures;

2. Installation and operation of

traffic control devices;

3. Localized structural changes to

the streets;

4. Effective utilization of public

transit, etc.

What is most urgently needed for

Montreal during, let us say, the

next two years, might be the im-

plementation of such a programme
of traffic easement, in order to make
the best and maximum use of our

today's streets. However important

and urgent may be such traffic

easement measures, we cannot ex-

pect them to perform miracles,

and, in the long term, extensive

physical improvements will hold

out the only real hope for relief.

In making use of immediate
measures, one of the most common
errors is uncovered when the citi-

zen honours regulations more in

the breach than in the observance.

Traffic signs are frequently posted

which are of no significance what-
ever to the street user. Theories

of licensing will not work in prac-

tice, because the public do not

wish the resultant restrictions im-

posed. Impressive designs of traffic

facilities may be constructed which
result in utter confusion. A few

well conceived traffic policies ap-

plied uniformly, and of such sim-

plicity that they are generally ac-

ceptable, are far better than ela-

borate schemes, which prove to be

unforceable and inapplicable. On
the basis of these planning con-

cepts, let us examine briefly the

activities pursued by Montreal in

relation to the preparation and
implementation of a master plan

for improved traffic.

Master Plan of Main ThoroushFares

In a report entitled "Planning
for Montreal", published in No-
vember 1944, the City Planning

Department presented a prelimin-

ary plan of main thoroughfares,

aimed at "removing congestion

from the centre of business, link-

ing city streets with the provincial

highways, relieving over-burdened

thoroughfares, ensuring easy con-

nections between the city and har-

bour and the satellite towns. This

Master Plan has gradually taken

shape, since the City's powers of

homologation permitted it to re-

serve the land required for pro-

jiosed streets.

The Department has conducted

yearly traffic surveys since 1945, to

obtain facts pertaining to the char-

acteristics of traffic patterns. Park-

ing surveys were also conducted

throughout the central area in 1946

and 1947. These included tabula-

tions of all parked cars within a

designated area, to determine pre-

sent and future needs for parking

facilities. Having ascertained the

reasons for these traffic conditions

the Department has determined

that remedies should be applied to:

1. Increase the capacity of the

down-town section to absorb

more traffic.

2. Facilitate access to the central

section.

3. Route the traffic created by
large industries and provide for

the future development of the

outlying districts.

The Central Area

The central area of a city must

be kept in good nmning order, tc

increase its capacity to absorb

traffic. Difficulties in the way ol

widening streets in the centra

area, to adapt them to preseni

traffic needs, make it obligatorj

in some instances to increase theii

capacity by establishing one-wa\

streets, and keeping unnecessarj

parking or hea^y traffic away fron

congested streets.

What the central area lacker:

most was a distributing arter}'

This was the primary' object o

the wide boulevard recommende'
to the civic authoriti«s. along Dor
Chester Street, from Guy to Beave
Hall Square, 104 feet wide, an(

from Beaver Hall Square to De
Lorimier. 120 feet wide. Thi

artery will relieve the importan

east-west arteries, as well as thoj

running north-south.

Some cross-streets will have t'

be widened to accommodate mor
traffic or to divide it close to it

destination. It is with this end i'

view that the need was demon
strated, for improving Saint t'rbaii

Street, especially at Sherbrook

Street: widening Cathedral Street

widening University Street fror

Dorchester to Saint Paul; for link

ing Windsor Street to Colborn

through Bonaventure Station, an

for widening Saint George an

Sanguinet Streets south of ?"

Catherine. The removal of tran:

way lines in the central distric

would certainly relieve congestio

along main arteries. But such

measure should be compensate

for by allowing other less cumbi.

some means of mass transportati

to be more fully developed.
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Parking

The parking problem, in the cen-

tral area particularly, has taken
on a tremendous importance. The
principles in regard to parking are

briefly summed up as follows: The
city is responsible for dealing with

the problem of parking by what-
ever means may be necessary.

Theatres, hotels, office buildings,

etc., should provide their own off-

street storage space for the park-
ing they attract. All-day and over-

time parkers should be prohibited.

In certain streets with high curb
turn-over, where commercial load-

ing and unloading at the curb will

permit, parking may be employed
with restrictions and control. In
the long-term programme, most
heavily travelled streets in con-

gested areas must be cleared of

parking to permit the free flow of

traffic.

The Planning Department has
recommended the following meas-
ures :

1. A by-law requiring off-street

parking spaces within certain

types of buildings for use of the

occupants

;

2. Acquisition of suitable vacant
lots in the central area for

parking

;

3. Two large underground parking
garages at Champ de Mars and
Dominion Square.

Access Roads

Main streets leading to the
centre no longer provide for smooth
trafiic. They are congested by
hea\'y local traffic, and the nearer
the centre, the narrower they be-
inme. Census figures — showing
the extension of housing and in-

dustry in the suburbs are mute
evidence that critical conditions
prevail on our city streets. Each
day, suburbanites must travel over
streets which patently have not
been built for such a decentralized
way of life. For example, in the
Cote de Liesse traffic circle area
only, employment has increased by
30,000 over the past decade; small
wonder that a flood of motor
vehicles congests the major traffic

arteries from suburbs to downtown
areas. Prevention of such "floods"
is neither possible nor desirable.

However, "flood" control, despite
its expense in city areas, is possible
and must be undertaken if the
economic life of the City is not to
be throttled.

Expressways would provide a
radical solution, and would facili-
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tate access to the centre. The City
Planning Department has studied

the necessity and possibility of a

number of expressways, and the

best available location for them.
An east-west expressway, about 14
miles long, has been designed to

link the highway leading to Tor-
onto with the Jacques Cartier
Bridge, by traversing the industrial

section in the west part of the city,

then running along the Harbour,
with possible extension eastward
to Viau Street and Bout de ITle.

This expressway would particular-

ly serve the industrial zones along
the Lachine Canal and the river,

and would eliminate heavy traffic

from the main thoroughfares
through the down-town area. An
east-west expressway appears more
urgently needed than . one from
north to south, because the build-

ing of the proposed subway may
relieve the north-south arteries to

such extent that for many years
to come, widened boulevards will

meet the needs in that direction.

Outlying Districts

The decentralization of indus-
tries throughout the city and
metropolitan area has resulted in

heavy truck traffic, as well as

daily mass movement of the popu-
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lation. Over the last ten years,

more than 2400 new industrial

buildings were erected all over the

centre of the Island. In order to

carry the traffic created by these

industrial zones, appropriate con-

centric arteries are needed. It

would be unsound to try to cor-

rect previous mistakes downtown,
if the same mistakes were repeated

in outlying sectors now being

developed.

Several projects have been put
forward, such as the extension of

Saint Joseph Boulevard, between
d'lberville and Pie IX Boulevard;
the widening of Jean Talon Street

between Saint Andre and dlber-
ville and its extension westward to

Decarie Boulevard, via Graham,
Dresden and Namur; the extension

of Mount Royal and Marie Anne
Streets to link with Rachel Street;

the widening of Lajeunesse, from
Jean Talon to Villeray; the rede-

sign of Snowdon Junction, remov-
ing the tramway loop and provid-

ing a direct crossing to the Decarie
Boulevard trafllic through Queen
Mary Road; two new vehicular

tunnels under Lachine Canal at

Saint Remi Street and Atwater
Avenue; extension of Christophe
Colomb Street under the C.P.R. to

Saint Gregoire, the opening of
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Cavendish Boulevard, between Up-
per Lachine Road and Cote de

Liesse, and the completion of the

Metropolitan Boulevard.

What Has Been Done So Far

Studies such as these have paved
the way for a realistic long term
policy. As for short-term projects,

for the utilization of streets, the

civic authorities a few years ago

set up an Advisory Committee on

which have been sitting represen-

tatives of the Police, Public Works
and Planning Departments, the

Tramways Company, The Auto-
motive Transport Association and

the Royal Automobile Club. This

Committee has recommended the

prohibition of parking along some
of the most crowded streets, the

establishment of logical zones of

one-way streets, and local improve-

ments such as the reducing of the

central mall on Saint Joseph Boule-

vard west of Park Avenue, and
other similar measures.

In 1947, the City Council ap-

proved a by-law authorizing the

borrowing of $10 millions for ex-

propriation, as well as the neces-

sary legal procedures to make pos-

sible most of the projects recom-
mended, appropriating more than

$10 millions on the basis of the as-

sessed values only of the properties

affected. In 1949, the City Coun-
cil authorized the borrowing of an-

other $16 millions for expropria-

tion and other improvements such

as the tunnels at Cavendish Boule-

V a r d and Christophe Colomb
Street. To date, improvements
have been carried out at Snowdon
Junction, at the intersection of

Sherbrooke and St. Urbain, and in

the widening of Cathedral Street.

Removal of existing buildings is

completed or under way on the

University, St. Maurice, Isabella

Street projects and the intersection

of Craig and Bonsecours Streets.

Property has been acquired for the

Lajeunesse, Jean Talon, Mount
Royal, Marie Anne and Frontenac
Street projects, for the widening of

St. Lawrence-Cremazie intersec-

tion and for the Christophe

Colomb tunnel under the C.P.R.

Legal preceedings are already un-

der way for another six projects.

Agreements have been reached

with the federal government for

the building of two tunnels under

the Lachine Canal, at Saint Remi
Street and at Atwater Avenue. The
former is almost completed and
work on the latter will start this

month. These two tunnels will cost

over $10 millions, of which the

City's share is a third. An ex-

change of property worth more
than $750,000 was completed with

the C.N.R., making possible the

demolition of the old St. James
Hotel and the widening of Cathed-
ral Street between St. James and
Notre Dame. Next summer, Wind-
sor Street may be joined directly

with Colborne Street and a park-

ing lot for 200 cars provided by en-

larging Chaboillez Square. Money
has also been appropriated and
plans are almost completed for

the tunnels at Christophe Colomb
and Cavendish Avenue, under the

C.P.R. tracks.

A special by-law was adopted in

1949, compelling the owners of new
buildings of 10 storeys or more to

provide parking for the occupants.

To apply this to buildings of less

h'iiz. K. Lakcshore drive, Chicago.
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than 10 storeys the City Charter
would have to be amended. An-
other by-law being considered will

authorize temporary permits for

establishing parking lots in any
part of the City under certain con-

ditions. A by-law is also under pre-

paration to require off-street load-

ing and unloading space in certain

types of buildings.

In order to devise means of

carrying out its improvement pro-

gramme, authority was sought by
the City from the province to

create a Board of Research on

Traffic and Transportation Pro-

blems. Following enactment of

legislation, the City Authorities in

July, 1949, appointed the members
of that Board of Research, the ob-

jective of which was to set out a
programme and recommend ways
and means of implementing it. In

November, 1949, the Board of Re-
search recommended that the fol-

lowing be built:

1. The east-west expressway;

2. A subway system comprising a

north-south line under Saint

Denis Street, an east-west line

under St. Catherine Street, and
a downtown loop by Craig

Street;

3. Three underground parking ^

garages at Dominion Square

Champ de Mars, and Berr

Street

;

4. Various street widenings, ex-

tensions and intersection im-

provements, already recom-

mended by the planning depart-

ment.

Transportation Commission

In Januar}', 1950, the Board of

Research forwarded to the City

Council a draft Act to be submit-

ted to the provincial legislature

which would authorize the City tc

acquire immediately the !Montrea^

Tramways Company, and create f

IMontreal Transportation Commis-
sion which would operate the trans-

portation system and would be en-

trusted with building the subway

and expressway. With regard tc

street widenings and other loca

improvements, the Board concludes;

that these, as well as the express-

way, could be financed out o

current City revenues. The Boarc

of Research believed that private

initiative would help with parking

garages, as was the case with the

four-storey' underground garage fo:

1.700 cars, under Union Square i:

San Francisco. This garage is .".

money-maker and, more important
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Fig. 9. Henry Hudson Parkway, near George Washington Bridge,
Manhattan, N.Y.

-till, it helps rid the vicinity of an

intolerable parking janm.

Following the adoption by the

Provincial Legislature of Act 14

Greorge VI, Chapter 79, a Mont-
real Transportation Commission
rt^as created in August, 1950, charg-

ed with bringing an adequate solu-

tion to mass transportation pro-

blems. The members of this Com-
mission were appointed last No-
vember. As for the expressway, to

avoid unnecessary delays, the City

has appropriated funds for a sur-

vey of the right-of-way. This sur-

vey is now completed for the cen-

tral section, between A t w a t e r

Avenue and Jacques Cartier

Bridge.

Planning Done, Action Needed

The foregoing is but a brief

summary of the municipal activi-

ties so far carried out, to assure

Montreal of an adequate traffic

system. The studies undertaken by
the municipal departments con-

cerned have provided the city au-

thorities with a comprehensive
programme, the implementation of

which should result in general

benefits, both toward a functional

solution of our traffic problems and
the provision of a stimulus to

private enterprise.

The way for improvement has
been pioneered. To reap the full

benefit requires increased facilities

which cannot be done without any
longer; it requires organization, as

well as co-operation from the

many and varied groups concerned

with various phases of the prob-

lem. Finally, it demands of each

citizen sufficient self-restraint and
a sense of responsibility commen-
surate with the measure of traffic

improvement needed to keep our
City progressing. V

The First Canadian Aircraft

An important milestone in Can-
idian aviation history was passed
ecently at Mai ton airport near
Poronto, when the Avro Orenda-
)owered CF-100 twin-jet fighter

nade its first flight. Since its

ngines are the first production
arcraft engines to be designed and
uilt in Canada, the CF-100 is the
irst all-Canadian aircraft of any
ype.

The flight may be said to have
narked the coming of age of Can-
ila's aircraft industry. During the
\ar Canada produced more air-

raft per capita than any democra-
jic nation but had to import the
jngines to power them. Now the
'F-lOO is being considered for use

y other countries in the North
Ulantic Treaty Organization. Its

xceptional long range, unusual in

jet fighter of such speed, fire

lower, manoeuvrability, and rate
f climb, will carry it across the
Ulantic non-stop with ease. Full
erformance details are secret but
t has been authoritatively describ-
d as being at least two years
ihead of anything similar in the
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United Kingdom or United States.

It has been satisfactorily flight

tested by the R.C.A.F. and by the

U.S.A.F. at Wright Field in Ohio.

It has been demonstrated to the

heads of the French and Norweg-
ian Air Forces, to the U.S.A.F. in

Washington and to the U.S.A.F.

Association in Boston. On this last

occasion "Air Force" magazine, the

official organ of the association, in

speaking of "Canada's remarkable
CF-100 fighter" said that its per-

formance was the "highlight of the

aerial display." At Washington the

press said, "The demonstration

showed off to good advantage, the

CF-lOO's ability to turn inside

anything". Its short landings and
take-offs were acclaimed.

The Avro Orenda CF.IOO fighter.
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From
Month

To
Month

Notes of the Institute and Other Societies, Comments
and Correspondence, Elections and Transfers

1951 Student Conference

The annual conference of student

delegates which has become a per-

manent part of the Institute's An-
nual Meeting was held this year at

the Mount Royal Hotel on May
8th, the day preceding the official

opening of the meeting. (See the

June issue Page 559.)

The minutes of the meeting

were reproduced and have been

passed to all those who participat-

ed. From these minutes have arisen

certain resolutions and recommen-
dations which will be of interest to

members. Action is in hand and
comments or suggestions are soli-

cited. Here are the resolutions and
recommendations

:

It is resolved:

(1) That the E.I.C. conference de-

legates undertake projects to aid

and further counselling of High
School students with regard to en-

gineering education.

Recommended that the student

delegates conduct, in their own
areas, during the 1951-52 session,

experiments in counselling high

school students in order to deter-

mine a basis for the formulation of

counselling techniques. The results

of these individual experiments

would be presented at the 1952

E.I.C. conference at Vancouver. It

is intended by the student dele-

gates of the 1951 conference that

the counselling plan be continuous

with an aim of attaining a satis-

factory counselling system in Can-
adian high schools. It is suggested

that the Institute attempt to pro-

vide the engineering undergraduate
societies with material pertaining to

the professional guidance tests

which are available. It is also sug-

gested that the delegates procure

speakers, where necessary, through

their local branches.

(2) That in future student con-

ferences, items of student section

business relating to membership,
interest, and activities be included

in agenda only as points of ex-

change information rather than

topics suggestive of general action.

It is recommended that prior to

discussion, each delegate shall pre-

sent a brief outlining his own so-

ciety's organization and activities.

(3) That the student societies en-

deavour to increase student in-

terest and membership by the most
effective means at their disposal.

It is suggested that each student

delegate inform his student body
of the ideas, proposals, and deci-

Cover Picture

On the cover this month is an aerial view of the new plant of

Columbia Cellulose Limited at Watson Island, about nine miles

south of Prince Rupert on the British Columbia coast. Details of

this important new addition to Canada's pulp and paper industry

are included in the two leading articles of this issue.

sions presented during the confer-

ence.

(4) That the inter-society contacts

established at the annual confer-

ence be maintained throughout the

year.

Recommendations

—

(a) That the engineering so-

cieties communicate voluntarily

with each other on matters of

current and general interest in-

cluding exchange of infonnation

regarding society business.

(b) That undergraduate so-

cieties contribute substantially

to the news section of the E.I.C

Journal.

(c) That the publication:

committee be approached with

regard to the possibility of print-

ing, under a sub heading oi

branch news, all student society

news submitted.

(51 That the Institute executive

be requested to furnish universit}

engineering undergraduate societie-

with copies of all main and su

committee reports.

(6) That the idea of a case histor\

booklet be dropped completely a-

being of little value to engineering

students.

Resolutions Committee:

*R. FoxALL (U.B.C.).

D. Young (M.a.xitob.\).

D. Sherk (Toroxto).

*ln the Anm.-J Meeting report in

the June issue of the Jountal-, the

name of R. G. Foxall, of the Uni-

versity of British Columbia was

omitted from the hst of delegates

to the Annual Students" Conference

(page 560).

Mr. Foxall took a most effective

part in the deliberations and was.

m fact, named chairman of the Re-

solutions Committee. The Journal

sincerelv regrets this omission.
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A Tribute to the

Profession

The mural depicted in tlie ac-

riiinpanying pliotograj)!) will be of

interest to Canadian Engineers. It

was painted recently by Adam
Sherriff Scott, R.C.A., well known
I aiiadian artist, for the Engineers
I lub of Montreal.

This CMub, well known through-
Miit, Canada and the United States,

was founded in 1902, received its

cliarter in April 1903, and opened
its clubhouse on Dorchester Street,

.Montreal, in the same year. The
present clubhouse on Beaver Hall
S(|uare was occupied in 1908.

I'he first president of the Club
was Percival Walter St. Ceorge,

M.E.i.c, M.i.c.E. (1849-1923), Citv
Surveyor of Montreal 1883-1900

and Charter Member of the Cana-
ilian Society of Civil Engineers,

iiuw the Engineering Institute of

< anada. The charter membershij)
' nnsisted of 150 engineers, other

' inbers being known as privi-

( d members. At a later date the

membership was made open to

members irrespective of their oc-

cupations or professions. The sec-

Ktary-manager of t})e Club is

Major E. de L. Greenwood
iluM.C.) who served with the

Hoval Engineers in France 1914-

l!)f8.

Mr. Sherriff Scott writes:

"The idea behind the mural is

simply that engineers are the

Mivants of industry and I have
attempted to build up from the

dam and pylon in the middle
iiireground a background of in-

dustry in general. That the Bell

Telephone building, the Jacques
Cartier Bridge and Mount Royal
are part of the scheme is purely

incidental and to give a touch of

local colour".

The St. Lawrence Waterway

At the Annual Meeting of the
Institute in 1946, and again at
this year's meeting, J. G. G. Kerry,
M.E.I.C., retired former partner in

the Toronto -consulting engineer-
ing firm of Smith, Kerry and
Chace presented papers to suggest
that it might be feasible to con-
Sitruct the proposed St. Lawrence

waterway in such a way that it

would remain ice-free throughout

the year.

The designs which would achieve

this objective would also result in

a considerable increase in depth

and the waterway could therefore

accommodate a much greater pro-

portion of the world's shipping.
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Mr. Kerry has claimed also that it

could be constructed as an all-Can-

adian route.

Mr. Kerry's papers (see The En-
gineering Journal, January, 1946
and June, 1951) have inspired

considerable interest among engi-

neers, and suggestion.s have been
made that the Institute should take
some cognizance of the proposals.

It would hardly be in order for the
Insjtitute to endorse officially such
proposals since it has not the
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facilities to verify or refute the

suggestions. In their essentials,

however, the papers have pointed

out that the verification or refuta-

tion of the ideas probably can be

achieved if full data, not presently

available, on depths, temperatures,

currents, etc., in the Great Lakes,

the St. Lawrence River, and the

Ciulf of St. Lawrence, are obtained

and studied.

Council has discussed the subject

at considerable length and has felt

that it would be helpful if the

government would obtain the data
necessary to a proper study of the

whole situation. Accordingly at the

meeting held in Toronto on June
16th, Council approved of the fol-

lowing resolution with instructions

that it be transmitted to the Min-
ister of Transport at Ottawa.

"The Engineering Institute of

Canada recommends to the Gov-
ernment of the Dominion of

Canada that provision be made
as quickly as possible to investi-

gate the depths, temperatures,

currents and other details of the

waters of Lake Ontario, the St.

Lawrence River, and the Gulf of

St. Lawrence to the end that a

more accurate study can be

made of the proposal for a year

round open channel and an all-

Canadian route for power and

navigation."

Aeronautical Research in Canada

During the Second World War
considerable expansion took place

in the aircraft industry in Canada,
with the effort devoted almost ex-

clusively to the construction of

military aircraft which had been

designed and developed initially

either in the United Kingdom or in

the United States. Sin^ce the end of

the War, however, the Govern-
ment's policy has been to foster

actively the development of air-

craft and engines in Canada. The
great importance of aircraft in

warfare, coupled with the fact that

the growth of bomber performance
renders Canada liable to direct air

attacks in any future hostilities,

means that grave risks would be

inherent in any policy that would
leave Canada fully dependent on

the U.K. or the U.S.A. for her de-

fensive aircraft. Considerable effort

has therefore been expended during

the last few years in building up
in Canada an aircraft industry of

high calibre.

The present world situation, and
the post-war growth of the avia-

tion industry to its present high

level of activity, have produced an
urgent need for increased effort in

aeronautical research in Canada.
The Aeronautical Laboratories of

the National Research Council

came into being in 1929 but, main-
ly because of the depression of the

1930's, they remained undeveloped
until the Second World War neces-

sitated their growth and expansion.

These laboratories are still modest
in both equipment and staff in re-

lation to the overall importance

and magnitude of aviation. It has

been difficult, particularly in recent

years, for equipment to keep pace
with the developments and require-

ments of the industry and in serv-

ing a field which is changing so

rapidly, considerable ingenuity

must be exercised if equipment for

research and development is not

to become obsolete.

To achieve a more orderly de-

velopment of facilities the Na-
tional Research Council and the

Defence Research Board explored

the possibilities of creating a Na-
tional Aeronautical Establishment

and it was announced early this

year that such an establishment

had been set up as a separate

agency of the National Research

Council along lines similar to the

Atomic Energy Project.

In the United Kingdom, the

United States and in; some other

countries, notably Germany, aero-

nautical laboratories of major im-

portance have always been estab-

lished at sites where flight research

facilities can be developed. The
well-known Royal Aircraft Estab-

lishment at Farnborough and the

National Advisory Committee for

Aeronautical Laboratories at Lang-
ley Field are typical examples.

When the laboratories of the Divi-

sion of Mechanical Engineering,

National Research Council, were

established on the Montreal Road,
it was hoped that proximity to the

R.C.A.F. Station at Rockcliffe

would be beneficial. However,
when the Flight Research Section

was established in 1946, operation-

al difficulties rendered it undesir-

able to locate these at Rockcliffe

and the Unit was eventually estab-

lished at Arnprior, Ontario, which
offered the best available among
the possible sites not too distant

from the parent laboratory. The
physical limitations of the Arn-
prior aerodrome have now become
a serious handicap to the work of

this Unit, and, after a full study

it has been decided that the flight

research facilities of the new
N.A.E. can be accommodated, and
will best serve their intended pur-

poses, at Uplands Airport, Ottawa.
The existing Aeronautical Labora-
tories of the Division of Mechani-
cal Engineering, together w^ith the

new flight research facilities to be

provided at Uplands, will thus

form the nucleus of the N.A.E.
which will be operated by the Na-
tional Research Council on behalf

of the National Aeronautical Re-
search Committee. Mr. J. H. Par-

kin, C.B.E., M.E.i.c, the present Dir-

ector of the Division of Mechani-
cal Engineering, National Re-
search Council, is the Director of

the new establishment.

The National Aeronautical Re-
search Committee, which pro\ade8

direction for the National Aero-

nautical Establishment, is a four-

man Committee consisting of the

president of the National Research

Council, the chairman of the De-
fence Research Board, the Chief of

the Air Staff, and the chairman of

the Air Transport Board. The
Committee has already held its

first meeting, with Dr. C. J. Mac-
kenzie, M.E.I.C, appointed as the

Chairman. A technical ad\'isor5'

panel of deputies under the Na-
tional Aeronautical Research Com-
mittee will be responsible for tech-

nical matters involving policy and

will serve as an advisory panel to

the director of the Establishment.

This panel will be composed of the

director of the Establishment; the

chief of Division (B) of the De-
fence Research Board, who is also

the scientific adviser to the Chief

of the Air Staff; the Air Member
for Technical Services, R.C.A.F..

and the Chief Aeronautical Engi-

neer of the Department of Trans-

port.

The development of the Ottawa

aerodrome at Uplands has already

commenced. Sufficient land was ac-

quired by the Government to mee'^

any reasonable future requiremer.

and construction of the new aero-

drome is in hand. It is planned

this year to provide two runways
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200 ft. wide, one of which will be

8,800 ft. long and the other will be

6,000 ft. The design of the flight

research facilities is nearing com-
pletion and it is hoped that con-

struction will be commenced early

this summer. A concrete arch

hangar is planned, with adminis-

trative, laboratory and workshop
facilities integral with the hangar
and extending around three of its

sides. A lieating plant, a storage

and motor transport building and

a cafeteria will complete the first

stage of the Flight Research Unit,

with occupancy planned for the

summer of 1952. As the need for

new research equipment or new
laboratories develops, these will be
located, whenever practicable, on
the new site at Uplands, where
sufficient land is available for de-

velopment over the years of an
aeronautical research centre which
can meet the major requirements
of Canadian aviation.

Unification of Standards

It seems certain that in the not

too distant future a much greater

degree of interchangeability be-

tween military equipment made in

British, Canadian and American
lactories will be achieved.

Discussions which started during
I he last war resulted in the signing

ut a "Declaration of Accord" in

1948 when Britain, Canada, and
the United States accepted the prin-

ciple of a unified screw thread.

Real standardization among them
was held up, however, because
there was no similar agreement on
the dimensions of bolts and nuts.

A recent conference in Ottawa
has cleared this obstacle. Details

of the decisions reached have not

yet been announced because the

delegates must refer back the

agreed recommendations to the

standardizing bodies in the three

countries. The urgency of defence
requirements makes it practically

certain that the recommendations
will be confirmed and that engi-

neering producers in all three

countries will soon start working
to unified standards. The principle

will also be adopted by the other

nations of the British Common-
wealth.

Apart from the military signifi-

cance of this development, it will

lead to interchangeability in all

products of wide range of engineer-

ing industries. In particular un-
official announcements from the

motor industry on both sides of the

Atlantic indicate that they intend

to adopt the unified standard for

their civilian as well as their arma-
ment production.

Aerial Survey Training

As a result of discussions be-

tween the United Nations and var-

ious agencies of the Netherlands

Government, the Netherlands au-

thorities have decided to establish

an International Training Centre
for Aerial Survey. Organization is

proceeding by the Netherlands
Technical University at Delft and
the Agricultural University at

Wageningen.
The subjects to be studied and

taught are: Aerial photography,
Photogrammetry, Geology of the
crust of the earth, Forestry, and
Soil science. The principal require-
ment for admission will be a de-
cree from a technical college in the
field in which the applicant will

specialize. This means, for in-
stance, that only geologists can be

admitted to study photogeology. As
far as the subject of photogram-
metry is concerned, there will be
room for surveyers, civil engineers,

army, navy, and air force officers,

and similar persons with sufficient

mathematical schooling.

The organization will be put in-

to operation in the course of 1951.

It will be possible to receive a
limited number of Fellows immed-
iately, which will be gradually in-

creased to 70. In September 1951
it will be possible to start the com-
plete training in the new Institute,

which will accommodate up to 200
trainees. Enquiries about enroll-

ment should be addressed to "In-
ternational Training Centre for

Aerial Survey, c/o Professor W.
Schermerhorn, Delft, The Nether-
lands."

News of Other

Societies

The triennial reunion of the

Engineers' Alumni Association
of the University of Toronto is

planned for Friday and Saturday,
October 26 and 27, 1951, at the

Royal York Hotel.

The fall general meeting of the

American Institute of Electrical

Engineers (33 West 39th St., New
York) will be at Cleveland, Ohio,

October 22 to 26. The winter gen-

eral meeting is scheduled for Janu-
ary 21 to 25, 1952, at the Hotel
Statler, New York.

A national meeting of the

American Institute of Chemical
Engineers (120 East 41st St.,

New York 17) will take place at

Rochester, N.Y., September 17, 18
and 19. Headquarters will be at

the Sheraton Hotel.

Also announced is the Annual
meeting of A.I. Ch. E., December
3 to 5, 1951, at the Chalfonte-

Haddon Hall Hotel, at Atlantic

City, N.J.

The American Society of
Mechanical Engineers (29 West
39th Street, New York) announces
the following meetings to take
place during the coming months:
the 6th annual petroleum mechani-
cal engineering conference, Sep-
tember 24 to 26, at Tulsa, Okla-
homa; the fall meeting, at Hotel
Radisson, Minneapolis, Minn.,
September 25 to 28; the exhibit

and joint conference of the indus-

trial instruments and regulators

division of A.S.M.E., and the In-

strument Society of America, at

Houston, Texas, September 10 to

14; the fuels and coal conference,

a joint meeting with the American
Institute of Mining Engineers, at

Roanoke, Va., October 11-12; the

annual meeting of A.S.M.E., at At-
lantic City, N.J., Chalfonte-Had-
don Hall Hotel, November 25

to 30.
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The third international sympos-
ium on the chemistry of cement
will be held in London, England,
from September 15 to 20, and will

be organized jointly by the Build-

ing Research Station of the De-
partment of Scientific and Indus-

trial Research and the Cement and
Concrete Association (52 Gros-
venor Gardens, London, S.W.I).
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News of the Personal Activities

of

Members of the Institute

Johns Nfld., and was a technical advisor
on lubrication problems. In 1945 he
joined the Imperial Oil Limited. Mari-
time division, working a* indu.5trial

lubrication engineer. He wa.s appointed
an industrial sales representative of the
comnany in 1948.

R. F. Shaw, MX.i.c, vice-president of

the Foundation Company of Canada
I^imited, Montreal, was appointed some
time ago to be chief engineer of De-
fence Construction, Limited, Ottawa.

Mr. Shaw is chairman of the Young
Engineer Committee of the Engineering
Institute, and a member of the Librarj-

and House Committee.
He is a civil engineering graduate of

McGill University, class of 1933. He
joined Foundation Maritime Limited in

J. J. Miller, m.e.i.c, electrical and
mechanical superintendent for The Niag-
ara St. Catharines and Toronto Railway
Company at St. Catharines, Ont., has
been elected chairman of the Niagara
Peninsula Branch of the Institute.

Mr. Miller is from Winnipeg, Man.,
and a graduate of the University of
Manitoba, class of 1937, with a B.Sc.
degree in electrical engineering. He had
served a special apprenticeship with
Canadian National Railways before and
during his university course, and in 1937
he became inspector of air conditioning,
at Montreal, to supervise installation

and operation over the entire system.
In 1944 he worked on developing new
methods of maintenance for motive
power and car equipment. Later in that
year he was made chief electrical super-
visor of the electric traction system of

C.N.R. In 1945 he went to his present
position in St. Catharines.

W. D. Hurst, M.E.1.C

W. D. Hurst, M.E.I.C, city engineer and
commissioner of buildings in Winnipeg,
Man., wa.s recently elected chairman of
the Winnipeg Branch of the Institute.
He has also recently been elected vice-
president of the Canadian Section of the
American Waterworks Association.
Mr. Hurst is a native of Manitoba

and a graduate from University of
Manitoba, class of 1930. On a teaching
fellowship, he did graduate studies at
the Virginia Polytechnic Institute, re-

ceiving a C.E. degree in 1931.

Since that time he has been asso-
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ciated with the engineering department
of the city of Winnipeg. He was a re-

sident engineer on reservoir construction
in 1931, and served thereafter as an in-

vestigating engineer, and as assistant en-
gineer in the water works operating
branch, and assistant city engineer. He
received the appointment as city en-
gineer in 1944.

He is a past-chairman of the Minne-
sota Section of the American Water-
works Association. A member of the
Association of Professional Engineers of
Manitoba since 1931 he has served for

several years on the Council of the
Association, the last two years of which
he has been president.

E. M, Nason, m.e.i.c, district engineer
in the public health engineering division
of the Department of National Health
& Welfare at Moncton, NJ5., has been
elected chairman of the Moncton Branch
of the Institute.

Mr. Nason was born at Welsford, N.B.
and studied at the University of New
Biun.swick, where he received a B.Sc.
degree in civil engineering in 1936. He
worked as an instrument man and assist-

ant engineer in charge of highway con-
struction from the Department of Public
Vvoilvs of New Brunswick for three
years. In 1940 he worked with the
R.C.A.F. Eastern Air Command on
construction at Moncton, and at Bound-
ary Bay, B.C. He worked later with the
Department of Transport, Air Services
in the Moncton Branch; and with the
Canadian Pacific Railway at Fredericton.
He was appointed assistant city en-
gineer of St. Catharines, Ont., in 1945,
ana two years later went on the staff

of the city of Saint John, and was ap-
pointed director of works for Saint John.
He was later the town engineer for

Bridgewater, N.S. In 1949 he joined the
Public Health Engineering Division of
the Department of National Health and
Welfare in 1949.

H. A. Marshall, m.e.i.c, industrial sales

representative tor Imperial Oil Limited
at Sydney, N.S., has been elected chair-
man of the Cape Breton Branch of the
Institute.

Mr. Marshall was born at Dart-
mouth, N.S. He received a B.Sc. degree
from Dalhousie University in 1941, and
went to Nova Scotia Technical College
where he received a B.Eng. degree in

1943 in mechanical engineering. From
1943 to 1945 he was an engineer officer

with the Royal Canadian Navy. He was
sent to U.S. Naval Academy at Anna-
polis for a course, and in 1944 was placed
in charge of fuelling operations at St.

R. F. Shaw, M.E.I.C.

1937 as assistant to the vice-president

building construction; was named assist-

ant to the president in charge of ship-

building; and later shipyard manager ai

Pictou. N.S. He returned to Montrea
in 1945, to Foundation Company o:

Canada Limited. He was assistant tt

the president from 1946 to 1949. thei

manager of engineering. He was ap-

pointed vice-president in 1950.

R. H. Moore, mj:.i.c.. mechanical ai

electrical superintendent of Falcc;

bridge Nickel Mines Ltd.. has bet

elected chairman of the Sudburj- Branc
of the Institute.

Mr. Moore was born in Winnipeg
Man., and studied at the University o

Manitoba receiving a B.Sc. degree ii

civil engineering in 1933 and in electrica

engineering in 1934. He joined the Hud
son Bay Mining and Smelting Co. Ltd
at Flin Flon, Man., in 1934, and worke*

on design of machine parts, and installa

tion and erection of machinerj-. Hi

worked with Babcock Wilcox <fc Goldi<

McCulloch Ltd., at Gait. Ont.. fron

1944 to 1946, when he went to th

Falconbridge Nickel Mines Ltd.,

Falconbridge.

Major A. L. Maclean, mxj.c, associat

professor in the department of mechan
ical engineering at the Royal Militar

College of Canada, has been electe

chairman of the ICingston Branch
the Institute.
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Mr. Maclean was born and educated
at Toronto, Ontario. He graduated from
the University of Toronto with a B.A.Sc
degree in metallurgical engineering in

1941. He joined the army as a lieutenant,

going overseas with the R.C.E.M.E. in

1942, and serving with the first Canadian
base workshop in the United Kingdom.
He was placed in command of the first

Canadian mobile tire repair unit in North
West Europe, and in 1945 to 1946, with
the rank of major, he commanded the first

Canadian .sub workshop of R.C.E.M.E.
in the United Kingdom. That .year he
returned to Canada and was in command
of the R.C.E.M.E. workshops in London.
Ont. He proceeded to a ten-months ad-
vanced Ordnance Officers Course at the

United States Army's Ordnance School
in Maryland, and in July 1948 he was
appointed to the Roval Military College.

He will leave R.M.C. in Januaiy 1952 to

attend the Canadian Army Staff College
at Fort Frontenac, Kingston, Ont.

A. J. Mickelson, m.e.i.c, has been elect-

ed chairman of the Lakehead Branch of

the Institute.

Mr. Mickelson was born at Port Arthur,
and studied at Tri-State College of

Engineering where he received a B.Si-.

degree in civil engineering in 1926. Upon
graduation he joined the Provincial
Paper Mills at Port Arthur as an instru-

mentman and draughtsman on construc-
tion. Later he was with Barnett McQueen
Construction Co. at Fort William, Onta-
rio. In 1934-35 he was an instrumentman
and assistant to the resident engineer
on highway location and construction in

the Department of Northern Develop-
ment, Thunder Bay District. He joined
C D. Howe Company Limited at Fori
Arthur, Ont. in 1936. He was assistant

engineer in the Great Lakes Paper Co.
Ltd.j for several years. In 1947 he be-
came a partner in the firm Mcintosh ct

Mickelson associated architects and en-
gineers at Fort William, Ont. The firm
is now known as Mickel.son i- Eraser,

engineer and architect.

A. Geo. Jacques, m.e.i.c, of Montreal,
formerly general manager of St. Law-
rence Paper Mills Co. Ltd., and Lake
St. John Pulp & Paper Co. Ltd., has
retired from active participation in the
affairs of these companies. S. E. Wil-
liams, M.E.I.C, has assumed the duties
performed by Mr. Jacques.
Mr. Jacques joined the Lake St. John

company at Dolbeau, Que., as general
superintendent in 1934. He graduated
from McGill LTniversity in 1917, and
was associated with the pulp and paper
industry from the time of his gradua-
tion.

Mr. Williams has been resident man-
ager of the St. Lawrence Paper Mills at

Three Rivers.

Harold Randle, m.e.i.c, has been elect-

ed president of the Association of Pro-
fessional Engineers of Alberta. Mr.
Randle is equipment and water works
engineer for Calgary Power Ltd.. at

Calgary, Alta. Vice-president of the

Association is H. H. Moor, m.e.i.c.

superintendent of the Edmonton Refin-

ery for the Imperial Oil LtiL, manufac-
turing department at Edmonton. .\lta.

Councillors of the Association are J.

Graham Dale, m.e.i.c, Edmonton; W. J.

Dick, M.E.I.C, Edmonton; J. J. Hanna,
M.E.I.C, Calgary; T. D. Stanley, m.e.i.c,

Calgary; A. G. Donaldson, m.e.i.c,

Lethbiidge; A. Frame, m.e.i.c, Edmon-
ton; G. W. Govier, Edmonton; R. S.

Woodford, M.E.I.C, Calgary. Dominion
councillor on the board of the Associa-

tion is R. M. Hardy, m.e.i.c, of Ed-
monton; and the E.I.C, councillor ig

P. M. Sauder, m.e.i.c, Lethbridge,
Alta.; university faculty representative
is J. Graham Dale, Edmonton; and thf-

registrar and deputy registrar of the

Association are J. F. McDougall.
M.E.I.C, and J. Graham Dale.

Shawinigan Water and Power
Appointments

John Morse, m.e.i.c, vice-president of

The Shawinigan Water and Power Com-
pany. Montreal, in charge of generation
and transmission, has retired after 44

years with the (company.

William R. Way, mji.i.c, general
superintendent of The Shawinigan Wat
and Power Company's generation a:

transmission department has been ii,.

pointed a vice-president of the company.
m charge of that department.

Bom at Rattvik, Sweden, Mr. Morae
graduated in electrical engineering a<

William R. Wa\ . M.E.I.C.

Gothenburg in 1906 and uumediatel.

sailed for this continent. He spent a fev

months in New York State with the Oti-

Elevator Company, the old Maxwe!
Briscoe Motor Company and the Gen-

eral Electric Companj-. before comini

to Montreal in 1907 to join the thei

youthful Shawinigan company as

draughtsman. Four years later he wa-

made Shawinigan's superintendent

operations; in 1916, general superintenii

eut ; in 1938. assistant general man:ig-

and in 1940. vice-president.

Mr. Way. who succeeds John Mor-
joined the company upon his graduati

"from McGill 33 years ago. .\fTer .v

j^ears in the Montreal office as assistau

engineer and in the protection, meterint

and hydraidic test divisions, he wa-

transferred to Shawinigan Falls in 192-

as chief svstem operator. He returned ii

Montreal" in 1930 as assistant superin

tendent of operation, then becoming sui

cessivelj- superintendent. as,sisrant gei;

(M-al .superintendent and. in 1944. gener:

superintendent.
Canadian \ice-president of I he .\mi

ican Institute of Electrical Enginee:

and a member of the execuTi\e com

mittee of the Canadian Electrical -^ssti

ciation. Mr. Way is also an active meiu

ber of the Corporation of Professiona

Engineers of the Province of Quebec aiv

of tlie Engineering Institute of Canad:'

J. M. Sharpe, m.e.i.c, superintendent o

th(> system operating division since 194.'
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eplaces Mr. Way as general superin-

endent. A graduate of McGill Univcr-

ity in 1925 as a bachelor of science in

lectrical engineering. Mr. Sharpe speni

he ne.xt two years in Shawinigan's aji-

irentice.ship course, then going to tlic

ihawinigan Falls power-houses. He was
ransferred to the system opei'ating office

a 1928 and became succe.ssi\'ely chiol'

ystem operator and system operating
ngineer before being appointed .supor-

ntendent ol that di\-ision.

;. A. Gaherly, m.e.i.c, president of Cal-

ary f'ower Ltd.. has been appointed
hairman of the Canadian national com-
litlee of the Conference Inlei'nationalo

es (Irands Reseaux Klectrique.s (Inter-

ational Confei'ence on Large Electric

y-stems)

.

Mr. Gaherty succeeds John Morse,
I.E.I.C., retiring from The Shawinigan

iHi- and Power Company, who ha-
il as chairman of the Canadian

'iiiiin:ttee since its formation in 1938

John Morse, M.E.I.C.

ad, in recognition of his ser\-ices, ha^'
low been appointed its honorary
hairman.
'. V. Leipoldt, M.K.I.C., vice-president
>f The Shawinigan Engineering Com-
mny Limited, has been reappointed
ecretary-treasurer of the Canadian
ommittee of C.I.G.R.E.

The C.LG.R.E., founded m 1921 witli

leadquarters in Paris, is the most acti\'e

nternationai organization in the electro

-

echnical field, with a permanent mem-
ership of over 1.200 and 2,000 corre-
ponding members in various parts of
he world. It has enrolled top-level men
n the industry in many nations, devoted
promoting the international exchange

if practical experience in the operation
nd design of large power systems.
At plenaiy sessions held biennially,

eports are submitted by special in-
estigating groups, as well as by the
jeneral membership, on new technical
levdopments. The Canadian committe<>
as been requested to present two such
echnical papers at the session to be
leld in Paris May 29 to June 7 next
'ear.

^Mr. Gaherty is well known in the
-anadian electrical utility industry. In
ddition to being president of Calgary
ower Ltd., he is president of Montreal
•-ngineering Company Limited, Mari-
mie Electric Company Limited, and
Ottawa Valley Power Company, and a
iirector of the Demerara Electric Com-
';iny Limited. He is past-president of

flow to cut
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cobalt-tungsten alloy, with a neglig-

able iron content, Stellite has high

resistance to corrosion of most acids
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vegetable, etc. Wear from high

temperature and pressure erosion is

reduced as much as 10 times with
Stellite. It does not scale in service

and it's hardness prevents wear
when handling fluids which contain
sands, silt or other abrasive mater-
ials. Deloro Stellite faced valves are
available from all leading valve
manufacturers. Specify it.
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the Canadian Electrical Association and
was the recipient of the Julian C. Smith
medal of The Engineering Institute of

Canada in 1950.

J. W. Sanger, vice-president of the In-
stitute, has recently been appointed a
member of the newly created Manitoba
Hydro-Electric Board which will have
control of the watcrpower developments
in Manitoba. He will serve as a part
time member. Mr. Sanger has been gen-
eial manager of the Winnipeg Hydro-
Electric System since 1945. From "l922-

1945 he was chief engineer of the System.
.\ctiye in community efforts Mr. San-

ger has been vice-chairman of the Mani-
toba Division of the Navy League of

Canaiia. vice-chairman of the Industrial
De\"elopment Board of Manitoba and
has served on the executive of the Win-
nipeg Board of Trade. He has also been

vice-chairman
Commission.

of the Manitoba Power
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H. F. Bourne, M.E.I.C., who was district

engineer for the Provincial Department
of Public Works, Victoria, B.C., has
been promoted to divisional engineer in

charge of engineering district No. 1,

which comprises the whole of Vancouver
Island, with headquarters at Victoria.

B.C.
Mr. Bourne is the immediate past-

chairman of the Victoria Branch of the

Institute.

John Horsburgh, M.E.I.C, engineer with

the Water Resources Branch, Depart-
ment of Mines and Natural Resources
has been ai)pointed representative of

Manitoba on the Greater Winnipeg-
Diking Board.
Mr. Horsburgh is a graduate in civil
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engineering from the Uuiversity of

Manitoba.

During World War II he served over-
seas with the Royal Canadian Engineers.

H. W. Short, M.E.i.c, contracting engi-
neer with the Ontario Divi.sion of the
Dominion Bridge Company Limited was
elected president of The Canadian In-
stitute of Steel Construction at their

annual meeting held at the Seigniory
Club, Quebec.

Mr. Short has been in the structural
steel industry for the pa.st 45 years, with
the Dominion Bridge Company for 36
years. He started out as a draughtsman
and checker with the Canada Foundry
Co. in 1906. In 1912 he became draughts-
man checker for the Hunter Structural
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Steel Company. He spent three years
with this company, joining the Dom-
inion Bridge in 1915.

Until 1935 he was assistant chief

draughtsman. At that time he was
appointed sales engineer for northern
Ontario and northwestern Quebec min-
ing territory. Since 1942 he has been
contracting engineer for the Company's
Ontario Division. He is also a director

of the Sault Structural Steel Companj-.
Mr. Short is a member of the Associa-

tion of Professional Engineers of the
Province of Ontario.

Air Vice Marshal C. R. Dunlap, m.e.i.c.

has been appointed air officer command-
ing the Air Defence Commend of

R.C.A.F. at St. Hubert, Quebec.
Air Vice Marshal Dunlap was station-

ed at Edmonton, Alberta, in command
of the North West Air Command, dnee
1949.

G. E. Carss, m.e.i.c, is working for

Poole Construction Company Limited,
Regina Saskatchewan.
Mr. Car.ss graduated from Univer-

sity of Saskatchewan with a Bi>c. degree
in civil engineering in 1946. The follow-
ing year he was resident engineer for

the Department of Highways & Trans-
portation at Regina. Sask. In 1950 he
did engineering and construction for the
Department of Resources & Develop-
ment, at Jasper, Alberta.

J. W. Fagan, m.e.i.c, formerly as.*istant

general manager of Northern Electric

Company Ltd., Montreal, has been ap-

J. W. Pagan, M.E.I.C.

pointed vice-president in charge
operations of the Company.
He has been with the Company sin

1923. Starting as a production clerk. M
Fagan progressed through the genei

manufacturing department, serving si:

cessively as production superintendeL
and assistant general superintendent.

In 1938, Mr. Fagan became shop

superintendent of the telephone division,

and later, assistant works manager, and

works manager, before succeeding to the

managership of the division in 1915

AVith the amalgamation of the elec-

tronics and telephone divisions into the

communications equipment division las'

year, he was promoted to assistant gen-

eral manager.
Born and educated in Ottawa. Mr

Fagan attended the University of Ottaws
before en'isting in the artiller>- in World
War I. After serving as a gunner m
Belgium and France, he entered McGill

on demobilization and graduated in 19"23

with a B.A.Sc. in mechanical engineer-

ing. He is a member of the Corporation

of Professional Engineers of Quebec.

John M. Dyke, m.ej.c.. has joineti tl

staff of F. S. B. Heward & Co. ir.

Montreal.
Mr. Dvke graduated from the LTnivei-

sity of Toronto in 1943 with a B5'-

degree in mechanical engineering, .\ftei

which he served in the R.C.N.V.R. In

1945 he was employed as a boiler design

engineer with John Inglis Compam
Limited in Toronto. For the past fou:

years he has been with the Canadiar.

Pacific Railway in Montreal, as a mech-

anical engineer.
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C. A. Miller, m.e.i.c, who is with Cana-
dian Industries Limited, has been trans-

ferred from McMastei"vil]e, Que., to De
Salaberry Works, Defence Industries

(1951) Limited, Valleyfield, Que. His
new position is that of assistant, manager
(services.)

E. W. Montgomery, m.e.i.c, is an engi-

neer with Quebec Iron & Titanium
Corporation at Sorel, Que. Previously he
was with the Water Resources Branch,
Department of Mines and Resources of

Manitoba.

Alexander D. Murray, mji.i.c, formerly
field engineer with Angus Robertson
Limited is a resident engineer on the

Quebec North Shore and Labrador
Railway.
Mr. Murray has past experience on
i- Algoma Central; National Trans-

mtinental; Northern Alberta Rail-
ways and with the Royal Engineers in

England.

M. A. Montgomery, M.E.I.C.

Mortimer A. Montgomery, m.e.i.c, has
been appointed sales manager for Cana-
dian Blower and Forge Company Lim-
ited.

Mr. Montgomery graduated from the
University of Saskatchewan in mechani-
cal engineering, and joined the com-
pany's sales staff in 1937 in the Mont-
real district. From 1942 to 1945 he
served as an engineer officer in the
Royal Canadian Navy, Construction
Directorate. Returning to Canadian
Blower and Forge Company Limited,
he moved to Kitchener where he has
held the position as assistant sales man-
ager for engineering products.
He has been actively associated with

the Engineering Institute being the first

chairman of the Kitchener Branch. He
is also a member of the Kitchener
Chamber of Commerce, the Association
of Professional Engineers of Ontario,
and the Gyro Club.

Alexander Frame, m.e.i.c, has been
appointed Deputy Minister of Highwaj^s
for the province of Alberta.
Mr. Frame, a native of Lochmaben,

Scotland, graduated from Heriot-Watt
College of Applied Science, Edinburgh,
and Edinburgh University. He served
in Gallipoli, Palestine and France during
the First World War and after the war
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came to Canada joining the Alberta
Department of Public Works in 1923.

From 1928 to 1933 he was successively
junior engineer, resident engineer, and
assistant district engineer at Calgarv.
From 1933 to 1937 he was district

engineer at Red Deer and from 1937 to
1946 held the post of chief engineer

and superintendent of construction. He
was chief maintenance engineer from
1946 to 1948 and highway commissioner
from 1948 until taking over his present
position.

He is a member of the executive
council of the Association of Profes-
sional Engineers of Alberta. He is a

past-chairman of the Western Canada
Association of Highway Olficials.

C. F. Ripley, m.e.i.c, announced in

June the formation of the firm Ripley

A. Frame, M.E.I.C.

August, 1951

C. F. Ripley, M.E.I.C.
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and Associates, civil engineers in con-
sulting and inspection service, at Van-
couver, B.C.
Mr. Ripley graduated from the Uni-

ver.sity of Alberta in civil engineering
with a degree of B.Sc. in 1944. He was
employed by the soil mechanics de-

partment of the Prairie Farm Rehabili-
tation Administration, Saskatoon, on
field exploration and laboratory testing

for earth dams. In 1945 he went to
Harvard University where he earned
his master of science degree in civil

engineering, majoring in soil mechanics.
From 1946 to 1949 he was with P.F.R.A.
as a .soil mechanics engineer on the

St. Mary and Milk River Irrigation

development, in charge of field inspec-

tion of Pothole and St. Mary Dams.
He transferred to the South Saskat-
chewan River Project as .soil mechanics

engineer in charge of field exploration

and soil mechanics design studies on
the proposed $100,000,000 develop-
ment. He resigned from P.F.R.A. in

May and entered the consulting field,

to offer a complete engineering service

in the soil mechanics field.

T. W. H. Stoddart, m.e.i.c, who was
formerly with the Northern Electric

Company Limited in Montreal is now
in Toronto working for The Exide
Battery Company.

D. Temple, m.e.i.c, is assistant resident

engineer for Defence Industries Lim-
ited in Montreal. Previously he was
superintendent on inspection and gen-
eral services for the National Research
Council Atomic Energy Project at
Chalk River, Ont.

Duncan Mclntyre, M.E.I.C. who hai
been with the (;e-ign office of P.F.RA.
at Regma, Sa.<k.. is now with the D©-
partment of Transpoit. Special Pro-
jects Branch at Ottawa. Ontario.
Mr. Mclntyre graduated from the

University of Saskatchewan in 19^5
with a B.Sc. in civil, in 1948 he received
an M.Sc. from T'niversity of Wi.«consiiL
After whicli he went to the Prairie
Farm Rehabilitation Ad fngineering
office.

Joseph T. Thwaites, m.e.i.c. has been
ajjpointed manager of electronic re-

search at Canadian Westinghouse Com-
pany Limited, Hamilton.

Mr. Thwaites was the first person in

Canada to take a formal course in elec-

tronics and has the distinction of re-

J. T. Thwaites. M.E.I.C.

ceiving three Certificates of Appreci:'

tion from the United States governmer.

for wartime service and achievement.
Mr. Thwaites was on loan to the U.>

War Department from Canadian Wesi-

mghouse and serving in the United

Kingdom at the time.
Pioneering in electronic research ai

Westinghouse since 1931, Mr. Thwaites

contributed ven" greatly to the devel-

opment of the science.

Mr. Thwaites attended Queen's Uni-

versity, where he graduated in 192J

with a B.Sc. degree in physics. Aftc
graduation he went on to a two-yer;

post-graduate course in electronics.

He returned to Westinghouse durins

1929 and entered the radio engineerins

department as radio test engineer. Tlif

following year he joined the switchgeai

division and served as a special pro-

ducts engineer untO his appointment as

division engineer in charge of electron-

ics m 1939.

Between 1940 and 1943 Mr. Thwaite-
was instnunental in increasing the Can-

adian production of aluminum beyonr,

all expectations by means of lai^e scaK

applications of ignitrons. He also car-

ried out pioneer work on X-ray pene-

tration of steel, part of the genera!

inogrammo which led to X-ray inspec-

tion of welds and castings.

He was loaned to the UjS. goverr
ment in 1943 and sent to Great Brita'

the followins vear.
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F. M. Weston, m.ej.c, is an engineer
in Marine Service, Department of

Transport, in Saint John^ N.B. His
work previously was assistant to the
director of works and water and sewage
at Saint John.

J. D. P. McPherson, m.e.i.c, who very
recently joined the Construction
Equipment Company Limited in
Montreal, has been transfeired to the
Toronto office of the Company.

R. C. Gillstroni, jr.E.i.c, of Shawinigan
Falls, has been elected chairman of the
Shawinigan Falls Junior Section of the
St. Maurice Valley Branch of The
Institute.

Mr. Gillstrom graduated from the
University of Saskatchewan in 1949,
receiving a B,Sc. degree in mechanical
engineering. At present he is a develop-
ment engineer for Canadian Industries
Limited, at Shawinigan Falls.

W. Douglas Baines, jr.E.i.c, who was in
the civil engineering department a I

Michigan State College, in East
uising, Mich., is now with the Na-

! >nal Research Council, division of
mechanical engineering in Ottawa
Ont.
Mr. Baines graduated with honours

in engineering physics from the Uni-
versity of Alberta in 1947 with the
degree of B.Sc, and in 1948 he re-
ceived an M.Sc. degree from State
University of Iowa.

A. J. Barker, jr.E.i.c, who was with H.
G. Acres & Company, at Niagara Falls,
Ontario, is with the British Columbia
International Engineering Company
Limited, at Vancouver, B,C.
Mr. Barker is a graduate of Edin-

burgh University, where he received
a B.Sc. in civil engineering in 1948.

Capt. Gerald P. Dawson, jr.E.i.c. is

with the Canadian Armv at the Officer
Candidate School at Camp Borden.
Ontario. Pre\-iously he was stationed at
Barriefield, Ontario, at the Roval
School of Signals. He graduated from
McGill University with a B.Eng. in
electrical engineering in 1949.

p. J. Glenn, jr.E.i.c, a sales representa-
tive for Northern Electric Companv
Limited, has been transferred from
Toronto to Sarnia, Ontario.
Mr. Glenn graduated from the Uni-

versity of Toronto with a B.A.Sc. in
electrical engineering in 1947.

Pierre Gerin-Lajoie, jr.E.i.c, who is
with Canadian General Electric Com-
pany, has been transferred from Win-
nipeg, Manitoba to Port Arthur, Onta-
rio.

He graduated from Ecole Polytech-
nique, Montreal, in 1949, in civil en-
gineering.

F. E. Hertha, jr.E.i.c, is with Hollings-
worth & Whitney Paper Company in
VVaterville, Maine, working in the en-
gineering department.

A. B. Jarvis, Jr.E.i.c, of McCoU Fron-
tenac Oil Company Limited, who was
on a temporary transfer from Montreal
to Edmonton, Alberta, has returned to
Montreal.

F. J. LeBlanc, jr.E.i.c. is an engineerm the telephone division of Northern
Wectric Company Limited in Montreal
Quebec. He graduated from the Univer-
sity of New Brun.swick with a B.Sc. in
electrical engineering in 1949. after which
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he was sales; engineer with Saugamo
Company Limited in Toronto, Ontario,
until his recent appointment.

G. L. Schneider, Jr.E.i.c, is with C. C.
Parker, oon.'^tilting engineers in Hamil-
ton. Ontario.
Mr. Schneider i.s the secretary-treas-

urer of the Hamilton Branch of the In-
stitute.

A. H. Urwin, jr.E.i.c, is now in Charles
City, Iowa, U.S.A., working for Oliver
Corporation a.'^ maintenance foreman in

the foundry.
Mr. Urwin joined the Saskatchewan

Power Commission after graduating in

1947 from University of Saskatchewan.
He has worked until his recent appoint-
ment for the Defence Research Board at
Ottawa and at the Experimental Station
at SufReld, Alberta.
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R. D. V. Merritt, jr.E.i.c, is sales engi-

neer for Amalgamated Electric Corpora-
tion Limited, in Montreal, Quebec. Pre-
viouslj^ he was in Vancouver. B.C., work-
ing as a lighting engineer with the Com-
pany. A graduate of the University of

British Columbia, he received a B.A.Sc.
in 1949.

Donald B. Bogue, s.E.i.c, (L^niversity of

Britisli Columbia, B.A.Sc, electrical,

1951) is with Canadian General Elec-
tric at Toi'onto, Ontario.

Robert Burn, s.E.i.c, (University of

Manitoba, B.Sc, electrical, 1951) is a

mechanical inspector for Canadian Na-
liunal Railways in Toronto, Ont,

L. R. Boutillier, s.E.i.c, (Nova Scotia
Technical College, B.Eng., mechanical.
1951) is working as junior engineer for
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Dominion Iron & Steel Limited at

Sydney, Nova Scotia.

Marcel Bourque, s.E.i.c, (McGill Uni-
versity, B.Eng., civil, 1951) is with Cre-
peau, Cote & Ijemieux, consulting en-
gineers at Sherbrooke, Quebec.

Peter R. Angell, s.E.i.c, won honours in

mechanical engineering, and the British

A.ssociation medal for great distinction

on his graduation from McGill Univer-
sity this year with a B.Eng. degree. H(!

is working with C'hrysler Corijoiation at

Highland Park, Michigan.

V. E. Campbell, s.k.i.c, (University of

Sa.skatchewan, B.Sc, mechanical, 1951)

is a graduate engineer in training witii

Canadian We.stinghouse in Hamilton,
Ontario.

John Corey, s.E.i.c, (McGill University,
B.Eng., civil, 1951) is a draughtsman

with Eraser Brace Engineering in Mont-
real, Quebec.

F. G. Denson, s.E.i.c, is a distribution

engineer in the Water Works Branch of

the City of Winnipeg engineering de-

partment.
He graduated with a B.Sc. degree in

civil engineering from the Universitv of

Manitoba in 1950.

D. F. Messervey, jr.E.i.c, a sales engi-

neer with Canadian Allis-Chalmers Lim-
ited has been transferred from Toronto
to Montreal. He joined the Company in

1948. He had been for a year a plant

engineer for the Minas Basin Pulp &
Power Company in Nova Scotia, after

graduating in 1946 from Nova Scotia

Technical College in mechanical en-

gineering.

F. L Morton, jr.E.i.c, is a junior engi-

neer for Radio Engineering Products

Limited at Montreal. Previouslj- he was
junior design engineer with the engineer-
ing department for the City of Ottawa.
He graduated from the University of
Saskatchewan with a B.Sc. in engineer-
ing physics in 1949.

G. Leonard MacLean, jr.E.i.c., is an
engineer for Lukis, Stewart and Com-
pany Limited in Montreal.
He graduated from McGill University

in 1949 as a mechanical engineer, and he
joined the Coca Cola Company Limited.
Montreal. He has worked also as an en-
gineer for Canadian Underwriters Asso-
ciation.

T. H. McSorley, Jr.E.i.c, who was for-
merly with new Bruaswick Department
of Public Works as re-sident engineer on
highway construction, at Fredericton,
N.B., is now with Fra=f>r Companies
Limited at Edmunston, NB.
Mr. McSorley is a graduate of Univer-

sity of New Brun-swick, w-here he re-

ceived a B.Sc, in civil engineering in
1944 and B.Sc. in electrical engineering
in 1947.

S. Nixon, jr.E.i.c., is a service engineer
for Canadian General Electric Company
in Winnipeg, Manitoba.
He graduated from the University of

Alberta with a B.Sc. in electrical en-
gineering in 1949.

D. J. Parry, jr.E.i.c, is resident highway
engineer on construction of main highi-

ways for the Deoartment of Highways
of the Alberta Government.
He graduated from the Universit.v of

Alberta with a B.Sc. in mining engineer-
ing in 1949.

A. J. Paxton, jr.E.i.c, (University of
Saskatchewan. M.Sc. mechanical en-
gineering, 1951) is junior engineer for

Canadian Industries Limited in Mont-
real, Quebec.

jr.E.i.c., is with Iron Ore
Canada, at Mont-Joli

Guy Perrault
Company of

Quebec.
Mr. Perrault is a graduate of Ecole

Pol^-technique where he received a

B.A.Sc. in civil engineering in 1949.

R. D. Rosser, jr.E.i.c., is sales engineer
on electrical apparatus for Canadian
Westinghouse Company Limited at Ed-
monton, Alberta. He graduated from the

University of Alberta in 1949. and was
employed on the engineering apprentice-
ship course of the Company at Hamil-
ton.

John C. Reinhardt, jrJiJ.c, is an elec-

trical engineer for Canadian General
Electric in Toronto. Ontario. He grad-

uated from the University of Toronto
with a B.A.Sc. in electrical engineering
in 1949. After graduation he took a test

course with the Company in Peter-

borough, Ontario.

W. H. Renwick, jr.E.i.c, is engineer for

Murray Air Conditioning Limited in

Ville St. Laurent, Quebec. Previously he

was with Linde Canadian Refrigeration

Company Limited, in Montreal, Quebec
He is a graduate of McGill Universit>-

where he received a B.Eng. in mecha-
nical engineering in 1949.

W. A. Runge, Jr.EJ.c, is with Dominion
Electrohome Industries Limited in Kit-

chener, Ont. Previously he was a junior

partner with A. -A.. Gleason Limited, in

London, Ontario, commercial photo-

graphers.

Mr. Runge graduated from Queen's
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University in electrical engineering in

1944. That year he went to work for

Canadian Hanson and Van Winkle
Company Limited in Toronto, Ontario,

as an electrical engineer and design

draughtsman. Then in 1945, he was em-
ployed by Turbo Research Limited, at

Leaside, Ontario, From 1946 to 1948 he

was associated with McColl-Frontenac
Oil Company in Toronto as a sales and
service engineer,

A. W. Poushinsky, jr,E,i,c., is a project

engineer at the experimental and prov-

ing establishment of the R.C.A.F,, at

Rockcliffe, Ontario, working for the De-
partment of National Defence. He had
been at the R.C.A.F, Station at Edmon-
ton working on design and installation of

radio and radar equipment. He graduat-
ed from University of Alberta with a
B,Sc, degree in 1947.

G. J. Flanagan, jr,E.i.c., is with Byers
Construction Company at Hebcrtville,

Quebec, He graduated from McGill LTni-

versity with a B,Eng, in civil engineer-
ing in 1949.

Louis J. Dugas, jr.E.i.c, who was for-

merly with the Provincial Colonization
Department is now with Defence Con-
struction Limited, as assistant resident
engineer on a project in Bagotville, Que-
bec. He graduated from Ecole Poly-
t(?chnique with a B.A.Sc. in civil en-
gmeering in 1947.

C. G. Simms, jr,E.i,c., is with Stadler-
Hurter & Company in Montreal, Que-
bec. Previously he was draughtsman for

Dominion Bridge Company in Montreal.
Quebec.

L. W, Stock, Jr.E.i.c, is assistant secre-

tary on township planning for North
York, at Willowdale, Ontario. Previously
he was with F. A. Bell, consulting en-
gineer and county engineer at St.

Thomas, Ontario. He received a B.A.Sc,
from the University of Toronto in 1949,

D. E. Smith, jr,E.i.c., who was formerly
with H. G. Acres & Company, is now
with Ellis-Don Limited, engineers and
contractors, at London, Ontario.

J. E. Neville, jr.E.i,c., is with Montreal
Engineering Company Limited in Mont-
real, Quebec. Previously he was an ap-
prentice engineer with Canadian West-
inghouse Company Limited at Hamil-
ton, Ontario.

Walter W. Armstrong, s,e.i.c., (McGill
University, B.Eng., chemical, 1951) is a

development assistant for Canadian In-
dustries Limited at Shawinigan Falls,
Quebec.

Edward F. Bell, s.E.i.c, is in the plan-
ning department of Canadian Acme
Screw & Gear Company, at Toronto,
Ontario. He graduated from University
of Manitoba in mechanical engineering
in 1950.

Harold G. Bird, s.E.i.c, (University of
Saskatchewan, B.Sc, civil, 1951) is a
civil engineer on the staff of the Sa.s-

katchewan Department of Highways at
Regina, Sask.

Glen A. Blair, s.E.i.c, (McGill Univer-
sity, B.Eng,, chemical, 1951) is with
Building Products Limited at Ville La
Salle, Quebec,

G. R. Biddle, s,e,i,c,, (University of
British Columbia, B,A,Sc., chemical.
1951) is a technical assistant with Cana-
dian Industries Limited at Shawinigan
Falls, Quebec.
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C. B. Newbury, s,e,i,c,, (McGill Univer-
sity, B,Eng,, chemical, 1951) is a chemi-
cal engineer for Imperial Oil Limited, in

the engineering division in Sarnia, On-
tario.

S. Nichols, s,e,i,c, (Nova Scotia Tech-
nical College, B,Eng., civil, 1951) is an
engineer assistant in the Bell Telephone
Company of Canada in Ottawa, Ontario,

J. L. Nicks, s,E.i,c,, is a junior engineer
for the Hydro-Electric Power Commis-
sion of Ontario working at the regional
office at Port Arthur, Ontario.
Mr. Nicks graduated from the Univer-

sity of Manitoba in electrical engineer-
ing in 1950,

R. G. Northrup, s,e.i,c, is a civil engi-
neer and designer for Hamilton Bridge
Company in Hamilton, Ontario.
He graduated from the University of
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New Brunswick with a B.Sc. in civil

engineering in 1950.

VT. N. O'Brien, SJi.i.c, (McGill Univer-
sity, B,Eng,, 1951) is a junior engineer
for International Nickel Company Lim-
ited at Copper Cliff, Ontario.

M. Paquet, s.E.i.c, who graduated from
Laval University in electrical engineer-
ing last year, is with Tasse Sarault &
A.ssocies at Quebec, Que. Previously he
was with Canadian Fairbanks-Morse
Company Limited, at Quebec.

P. I. Powis, S.E.I.C, (University of Sas-
katchewan, B.Sc, mechanical engineer-
ing, 1951) is working for Dominion En-
gineering Works at Lachine, Quebec.

D. P. Roberton, S.E.I.C, is with Darling
Brothers Limited, Montreal, Quebec. He
graduated from McGill University in

mechanical engineering in 1950.
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R. W. Rankie, s.E.i.c, (Nova Scotia
Technical ("ollcgr. B.Kng., mechanical,
1931) is engineer for Bathurst Power &
Paper Company, Bathurst, N.B.

G. C. Simpson, s.e.i.c, (McGill Univer-
sity, B.Eng., honours, electrical, 1951)
is an engineering assistant for Canadian
Indu^^lries IJmiled at Kingston, Ontario.

D. A. Snow, s.E.i.c, is junior engineer
for Dow Chemical of Canada Limited,
at Samia, Ontario. He graduated from
Xoya Scotia Technical College with a

B.Eng., in mechanical engineering in

1950. Previously he was assistant super-
intendent with Donnisteel Corporation
Liniifid in T-ondon, Ontario.

Harry Soloninka, s.E.i.c, (Queen's Uni-
versity, B.Sc. civil, 1951) is engineer for
Ontario Construction Company Limited
at St. Catharines, Ontario.

Russell A. Silk, s.E.i.c.,. is working for
Unifin Tube T'ompany in I/ondon, On-
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tario, as mechanical engineer on heat
exchange equipment.
He graduated from the University of

Toronto in 1950 with a B.A.Sc. degree.

G. F. Smalley, s.E.i.c. (University of
Toronto, B.A.Sc, mechanical, 19.51) is

with Procter & Gamble Comi^any of
Canada Limited, Hamilton, Ont.

D. A. Dolan, s.e.i.c, is on the test

course of Canadian General Electric, at
Peterborough, Ontario. He graduated
from the University of Saskatchewan
with a B.Sc. in electrical engineering in

1950.

L. G. Guglielinin, S.E.i.c, (t^niversity of
British Cohnnbia, B.A.Sc, metallurgical,
1951) is wilh International Nickel Com-
pany at Copper ClitT, Ontario.

D. R. Gaitens, s.K.i.c, is a mechanical
engineer for Price Brothers, in Keno-
gami. (^uel)ec He is a graduate of Mc-
Gill University class of 1950.

He has been a defence research
scientist at the Canadian Army Research

Development E.'^tablLshment at Quebec.
Que.

R. R. Guenett, s.E.i.c. ( McGill Univer-
.sity, B.Eng.. electrical. 1951) is a student
engineer wilh Canadian Westingliou«;
in Hamilton, Ontario.

W. L, Hatlon, s.e.i.c. (Universitv of
British Columbia, M.A.Sc, 1951) "i- a
research .scientist with the radio physic^
laboratory of the Defence Re.-ean-li
Board, in (Jttawa.

Yvan Hardy, s.e.i.c. (Ecole Polvlech-
nique, B.A.Sc. civil. 1951) is a civil en-
gineer for C^uebf-c Hydro-Electric Com-
mission, working in the engineering de-
sign dnision in Montreal.

James J. Harris, s.e.i.c, (Universitv of
Manitoba. B.Sc, mechanical. 1951) is

jimior engineer for research and devel-
opment department with Canadian Na-
tional Railways in Montreal, Quebec

J. C. Heath, S.e.i.c, is a diesel super-
visor for Algoma Central & Hudson Bav
Railway in Sault Stc Marie, Ontario.
Mr. Heath is a giaduate of the Uni-

\'ersity of Manitoba where he recei\e<l
.1 B.Sc. in mechanical engineering iii

1950.

A. B. Hunter, s.e.i.c. has been appoint-
ed service engineer for Alchem Limited
in the Montreal office.

Mr Hunter graduated from the Uni-
versity of Toronto with a B.Sc. degree in

mechanical engineering in 1950.
During World ^^"ar H he was a pilot

in the R.C.A.F. Prior to .joining Alchem
Mr. Hunter was with the Aluminum
Company of Canada at Kingston. Onta-
rio.

G. C. Ireland, S.E.i.c, is in the engineer-
ing section of directorate of electrica!

engineering Department of National De
fence, at Ottawa. Ontario. He giaduated
from the I'niversity of Sa.-^katt-hewan ii

electrical engineering in 1950. and wa.-

for a time with the N'avy Technical ser-

vice of the Department.

R. C. Johnston, S.E.I.C, (McGill I'ui-

versity. B.Eng.. electrical. 1951) won to)'

honours in his last year, was a Univer-
.sity Scholar, and was awarded the Brit-

ish .\.s.sociation medal in engineering He
was a wirele.-N-; operator in the Royal
Canadian Nav>- during World War l\

with the rank of sub-lieutenant. He
received his early education in Toronto

M. O. Jones, S-E.i.c, (University of

British Columbia. B.A.Sc. mechanical.
1951) is a de\elopment engineer in the

gas turbine division of A. V. Roe Can-
ada Limited, at Malton. Ontario.

K. H. Johnson, S.E.I.C.. (L^niversity oi

British Columbia. B.A.Sc. civil, 1951)

is an estimator and assistant engineer for

Lickley Construction Company Limited.
in Vancouver. B.C.

R. E. Kazan, s.e.i.c. is a sales engineer
for Howards it Sons in Montreal. Que-
bec He graduated from McGill Uni-
xersity in 1950 with a B.Eng.. in chemi-
cal engineering.

Daniel Klein, S.e.i.c. (University of

Manitoba. B.Sc, mechanical. 1951) is

with Northern Electric Company in

Montreal, Quebec.

W. G. Lancaster, s.e.i.c. is with Poole

Construction Company in Exshaw, .\1-

berta. He was formerly in Calg.'»ry,

Alberta, working with Crowther. McKay.
McClary it .Associates, consulrins rnsii-

neers.
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G. W. Ledingham, s.E.i.c, is a time

study and industrial engineer for tlie

Steel Company of Canada Limited in

Hamilton, Ontario. He graduated from

llie University of Saskatchewan with a

B.Sc. degree in mechanical engineering

in 1950.

A. C. Meckling, s.E.i.c, is a sales engi-

neer for R. L. Brews & Son, Calgary.

Previously he was in Edmonton, Al-

berta, working for R. L. Burns & Sons.

He graduated from the University of

Alberta with a B.Sc. degree in electrical

engineering in 1950.

J. L. Messier, S.E.i.c, (Ecole Polytech-

nique, B.A.Sc, civil, 1951) is a testman
on electrical apparatus for Canadian
General Electric Company at Petei'-

borough, Ontario.

G. P. Miller, s.E.i.c, (Nova Scotia Tech-
nical College, B.Eng., civil, 1951) is a

.structural designer for Montreal Engi-
neering Company in Montreal, Quebec.

J. G. Morrison, s.E.i.c, (Nova Scotia
Technical College, B.Eng., mechanical,
1951) is a junior engineer for the Bell

Telephone Company of Canada working
at Sherbi'ooke. (Quebec.

Gordon McDougall, s.E.i.c, (McGill
University, B.Eng., mechanical, 1951) is

a mechanical engineer for Dominion
Rubber Company Limited in Montreal,
Quebec.

S. Eric McFall, s.E.i.c, is an engineer
in training with Aluminum Company of

Canada in Montreal, Quebec.

Geo. N. Neary, s.E.i.c, (Nova Scotia
Technical College, B.Eng.. civil, 1951) is

in the engineering de/iartment of

Buchans Mining Company- at Buchans,
N'ewfoundland.

D. L. Stewart, s.E.i.c, (University of
Saskatchewan, B.Sc, mechanical, 1951)
is a student graduate on a training
cour.?e with Canadian Westinghouse in

Hamilton, Ontario.

F/O G. D. Steele, s.E.i.c, is construction
engineering officer for R.C.A.F. at Tren-
ton, Ontario, H(^ graduated from Uni-
versity of New Brunswick in 1950 with
a degree of B^c. in 1950.

J. J. Tremblay, S.E.i.c, (McGill Univer-
sity, B.Elng., civil, 1951) is with Defence
Construction Limited at Bagotville, Que.

A. W. Thompson, s.E i.e., (McGill Uni-
versity, B,Sc., civil, 1951) is with the
engineering department of Imijerial Oil
Limited at Calgary, Alberta.

J. R. Tanner, .s.E.i.c, (University of

.. mechanical, 1951) is

on electrical apparatus
for Canadian Westing-
Limited at Hamilton,

Tanner,
Toronto, B.A.Sc
student engineer
and appliances
house Comjiany
Ontario.

Conforge

KEEPING PACE
WITH CANADA'S
SHIP BUILDING
PROGRAMME

M Visitors To Headquarters

J. F. Wickenden, m.e.i.c. Three Rivers,
Que.

V. C. MacDonald, s.E.i.c, Winnipeg,
Man., June 27, 1951.

G. S. Warner, .ir.E.i.c, Regnia, Sask.,
July 4.

G. R. Turner, m.e.i.c, Ottawa, Onl.,
.Inly 11.

W. R. Meredith, m.e.i.c, Ottawa, Ont.,
July 12.

^. C. Brennan, Charlottetown, P.E.I.

,

July 13.

R. H. Payton, m.e.i.c, St. Laurent, P.Q.,
July 17.
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It takes big equipment and the skill and patience that

comes from long experience to produce the giant forgings

required for marine installations. Take for instance this 40-foot

tail shaft being turned on a heavy-duty lathe. Due to its up-to-

date equipment and complete facilities, Canada Foundries &
Forgings Limited can supply forgings, black forged just as

they come from the presses and hammers, rough turned or

finished machined or finished ground, ready for use.

MINING
SHIP BUILDING
ENGINEERING
PULP and PAPER

RAILWAYS
HYDRO-ELECTRIC
AGRICULTURE

Enquiries regarding

Light or Heai'y Forgings

alwaYs xvelvonie

A 35" ingot enters the loige shop

"O If-i J J ,r- i Ju/^/ri fA'
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0hitmxit$
The sympathy of the Institute is extended to the

relatives of those whose passing is recorded here.

Lt.-Col. A. R. Sprenger, m.e.i.c, veteran
of campaigns on India's northwest
frontier and the First World War. died
on June 18, 1951, in hospital after a
lengthy illness.

Born in India, in 1877. Colonel
Sprenger graduated as an officer at the
Ro3'al Military College, Sandhurst, Eng-
land, in 1897. He was commissioned to

the India Staff Corps of the Imperial
Army and .saw service on the Afghan
frontier in Bengal and Punjab.

In 1900 he took part in the .suppres-

sion of the Boxer Rebellion in China,
and later returned to England to study
engineering. In 1905 he came to Canada
and for the next 10 years carried on
engineering work in the bridge building
field. He worked with the National
Trans-continental Railway in charge of

bridge construction at Saint John and at
Newcastle, N.B.

Colonel Sprenger, joined the 115th

Battalion at Saint John, N.B., in 1915

and went overseas with the unit as ad-

jutant. He was transferred to the Cana-
dian Engineers in England and later was
on loan to the British Air Ministry.

Going to France in 1918 he saw action

on the Amiens and Arras fronts. He
was wounded some months before
the war ended and was invalided to

England. Following his return to Can-
ada in 1919 he continued to practice his

profession as a consulting engineer in

Montreal. He was president of the

Filmite Company Regd., for a time, and
he was later associated with Wartime
Merchant Shipping Company.

In 1929 he was named commanding
officer of the 4th Divisional Engineers
here and held that post until 1933.

Colonel Sprenger was a member of
the Corporation of Profe.ssional Engi-
neers of Quebec, and of the Royal Em-
pire Society. He joined the Institute
in 1906 as a Student becoming an Assoc-
iate Member in 1908 and transferring
to Member in 1919. He attained his
Life Membership in the Institute in
1945.

G. R. G. Conway, m.e.i.c, died on May
20, 1951, in Mexico, where he has lived
for many years.

Mr. Conway was born at Southamp-
ton, England, in 1873. He was educated
at Hartley University College in South-
ampton and served a pupilage in civil

engineering.

He worked in England and Scotland
in municipal engineering projects, and
he went to Mexico in 1907 as chief

engineer of the Monterey Railway Light
& Power Co. Ltd. He came to Canada
in 1909 as chief engineer of the British

Columbia Electric Railway Companj',
Vancouver.
Mr. Conway returned to Mexico in

1917 to the Mexican Light & Power
Company. He was appointed managing
director and later president. After many
years as president, he retired from the
company in 1947.

He joined the Institute as a Member
in 1909 and attained Life Membership
in 1946. He was a member also of the
Institution of Civil Engineers, a recip-

ient of the Institution's Telford Medal,

and a contributor to the literature oi
the Institution. He was well known for
his lesearch in the historj- of Mexico.
A year ago he was appointed a Com-
mander of the British Empire.

W. E. Patterson, m.e.i.c, who was man-
ager of engineering and development for
Merck & Company, Limited, Montreal,
died on June 25. 1951.

Mr. Patterson was born at \'ancouver,
B.C., on January 16, ISOO. He studied
at Queen's t'niversity where he received
a b.Sc. degree in chemical and metal-
lurgical engineering in 1924. Upon grad-
uation he joined G. F. Sterne & Sonj
Limited as chief chemist, and Stemson
Laboratories Limited, as managing direc-

tor, for which companie.s he assumed
responsibility for plant development and
manufacturing control. For them he did
soil stabilization work and inspection on
airports at Malton. Hamilton, London.
Moncton, Dartmouth and Yarmouth,
and soil and general inspection at the
Sliand Dam. In 1940 he was sent to

England to do work on special composi-
tions for the Department of Munitions
& Supply. He joined Merck &
Company Limited in Montreal in 1942

as a technical director, becoming man-
ager of engineering and development in

1947.

He joined the Institute as a Member
in 1947. He was also a member of the

Chemical Institute of Canada and in

1950 was appointed director of publica-
tions of the Chemical Institut*.

F/C F. W. Smith, jr.E.i.c, of Shelbume,
N.S., who had been stationed at the

R.C.A.F. Station, Summerside, P.E.I..

was killed in a plane crash in Labrador,
in May, 1951.

F/C Smith was born at Halifax, N5

.

in 1927. He received a B.Eng. degree
in chemical engineering from Nova
Scotia Technical College in 1949. Prior

to joining the R.C..\.F. he was a plant

service chemist for Canadian Industries

Limited, at Toronto, Ontario.
He joined the Institute as a Student

in 1949, transferring to Junior in 1951

News of the Branches

Sarnia

G. R. McMlLLlN, M.E.I.C.

Secretary-Treasurer

Field Trip, June 1 9lh

Approximately forty-five members of

the Sarnia Branch motored to London
for a trip through the General Motor.<
Die.sel Limited plant. Entire arrange-

ments for the trip, which included a

steak dinner at the Glen Allen restau-

rant west of London, were made by
the Junior Executive under the chair-

manship of Mr. Murray Stewart. Fol-
lowing the dinner, Mr. G. E. Humphreys,
chairman of the London Branch of the

Institute, welcomed members of the
Sarnia Branch and expro.-sed the desire

that a joint meeting of the London and
Sarnia Branche.s could be arranged at

.some future date.

General Motors Diesel Limited plant
occupies 226,000 square feet, contains
three miles of railway track and employ.^
approximately one thousand workers. By
June 1950, only nine months after

breaking ground for the plant, produc-
tion began on the first general purpose
diesel electric locomotive. This is the

type currently in production for Cana-
dian Pacific Railway and may be used
in multiple units each of 15,000 horse-
power for heavy freight service. Smaller
powered switcher locomotives are also

in production in units of 6,000, 8,000 and
12,000 horsepower. Engine parts such as

pistons, heads, connecting rods and fuel

injectors are often interchangeable be-
tween models of different horsepower
ratings, higher power being obtained bj'

additional cylinders.

Sixteen diesel electric units were pro-
duced during May, 1951, bringing the
total to over 100 units built at the plant.

General Motors Diesel Limited are just-

ly proud of this record, accomplished
almost entirely by Canadian workmen
relatively inexperienced in this type of

heavy steel welded construction. All

engineering except for minor changes
and innovations made at the plant,

originate in the General Motors Chicago
offices. Several major components are
manufactured at the Electro-Motive
Division of General Motors, located at
La Grange, Illinois. These include all

the diesel engines, generators and trac-

tion motors for assembly and installa-

tion at the London plant. Other parts
and materials are supplied by over 250

Canadian vendors as well a5 some item.-

such as locomotive wheels which are im-

ported from England.
Assembly lines are so laid out that all

incoming material is received on one
side of the plant in numerous assembly
baj'S which feed into one main assembly
line. Bays where heaxy sub-assemblie~
and frame sub-assemblies are welded
and assembled together on jigs, employ
travelling cranes. In one section axle;

and wheels receive finish machining
prior to assembly in the large cast truck

frame, along with gear-coupled tractior

motors; two four-wheeled trucks are re-

quired for each locomotive. The chassis

is built up from heavy steel plate and
channels, of all-welded construction. A
shot peening chamber handling a com-
plete locomotive, and an annealling

furnace operating up to 1200 deg. F
in a 12-hour process are additional

points of interest. In one of the final

assembly operations, a crane lowers the

entire chassis, power plant, and control

cab weighing 125 tons on the two

trucks.

Following the tour which required

about one hour and a half, lunch was

served in the cafeteria. On behalf of the

visiting engineers. Mr. Bob Connell

moved a vote of thanks to the General

Motors Diesel Limited and guides who
had conducted them on such an ex-

cellent plant visit.
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If the problem is one

of CONTAINING or

EXCLUDING HEAT

specify

FIBERGLAS
insulation

A Fiberglas* Insulation that exceeds all normally

accepted specifications is available for every appli-

cation involving temperatures up to 1000° F. In

cold storage applications and on high pressure

boilers . . . refrigerated or superheated steam pipes

. . . there is a Fiberglas Insulation designed to do a

better job. Resisting all forms of deterioration,

easily installed and unchanging in its efficiency,

Fiberglas Insulation claims your consideration every

time you face the problem of containing or excluding

heat.

HE ENGINEERING JOURNAL August, 1951

A Lifetime Insulation

FIBERGLAS CANADA LIMITED

FIBERGLAS CANADA LIMITED

General Sales Office: Toronto, Ont.

Branch Offices

3735 St. James Street W., Montreal, P.Q.

810 Paris Building, Winnipeg, Man.

^
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k Completely flexible and adaptable

to rapidly changing traffic con-

ditions.

k Sectionally-built ... all parts inter-

changeable without special fittings.

*r Keeps replacement ports inventory

to a minimum.

k Retains exceptional

former types.

brilliance of

HorthQftt Ekctric
COMPANY LIMITED

• Light weight with strength ond

durability.

k Low cost.

* A product of Northern Electric's

advanced TrofTic Engineering.

Long-range, high-intensity lens pro-

vides clear and unmistakable otten-

tion-demand signals in all kinds of

weather . . . Special s»per-brillio«t

parabolic reflector of silver-cooted

clear pot glass . . . Exceeds standards

of Institute of Traffic Engineers.

REPRESENTED THROUGHOUT CANADA

WRITE TODAY FOR A COPY OF NOR-LECTRIC BULLETIN £-3-6.2

IOM-4

(52) 794
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^ Courtaulds
(Canada) Ltd.

Cornivall, Out.

boilered

by
18 years ago Courtaulds (Canada) Ltd., Cornwall, Ontario, first

installed a Babcock boiler. As the demand grew for process

steam Babcock made further installations. Today another

105,000 lbs. of process steam per hour is provided for this busy

plant by this new Babcock boiler. It is fired by a 16 ft. Babcock

Style "40" chain grate stoker and gains additional B.T.U. from

every pound of fuel with a Babcock loop type economizer. Find

out how Babcock boiler installations are engineered to fit your

particular needs. Write for further information today.

BABCOCK -WILCOX & GOLDIE- McCULLOCH |H T
GALT LIMITED ONTARIO
MONTREAL TORONTO CALGARY VANCOUVER

"INTEGRAl-FURNAa"

BOILERS
Engineeriiig Journal, August.



Canadian
industry •

by BABCOCK
These two Babcock Four-stage Centrifugal Boiler Feed Pumps
are installed in the tire plant of the

Dominion Rul»ber Company, Limited,
at Kitchener. One pump is driven by a Babcock H-1 Steam

Turbine, and the other by a 125 h.p motor with speed increaser.

Each has a capacity of 261 Imperial gallons per minute, discharg-

ing against a total head of 795 feet when running at 3500 r.p.m.

Each pump is individually designed to meet the exact specifica-

tions for its job. It is not merely an adaptation. Thus every

Babcock pumping installation guarantees efficiency and reliable

economy.

BABCOCK -WILCOX & GOLDIE- McCULLOCH
GALT
MONTREAL

LIMITED ONTARIO
TORONTO CALGARY VANCOUVER

Photograph courtesy of Dominion Rubber Company Limited.



Employment IServiee

XHIS SEKVICE 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.

Personal interviews with the Institute Employment Service, 2U50

Mansfield Street, Montreal—Telephone PLateau 5078—may be

arranged by appointment.

Sitnations Vacant

CHEMICAL.

tlEflVraOAt, EN-GINiEER required for re-

search department of o-riganization in

Quebee. Recent graduate or experi-
enced eriigineer for work on existing
processes and original development.
Apply to File No. 4008-V.

ELECTRICAL
JXmaONICS HNOINiEaai with about S
years experience in circuit design and
graduate electrical engineer for position
of electronic circuits design draughts-
man, preferably with experience. Posi-
tion with manufacturer in Ottawa.
Apply to File No. 30e»-V.

UDK) ENCINBER, senior design engi-
neer with 8 to 10 years experience in
low. medium and high frequency com-
nunication. transimitter design. Musrt be
capable of heading a section and have
the qualities necessary for adivance-
linent. Starting salary ?6.0OO.0O per
fear. Location Montreal. Also Junior
Radio Engineer with 3 to S years ex-
oerience in electronics design. Arpply
o File No. 4010-V.

BLL QUAlLUF'IBD ELECTRICAL engi-
leer to act as supervisor of under-
;round distrib'.tion by a Canadian util-
ty in Brazil for planning underground
listribution systems and allied substa-
ions; standardizing present practices,
special studies. Prefer 7 to 10 years
iixperience. Quote File 13771. Apply to
/"ile No. 4014-V.

IbCTRiICAL ENGENEERS with test-
j'ourse exiperience are required for spe-
j'ification wTiting, comparison of ten-
ilers, supervision of acceptance teste.
iaison with manufacturers and check-
ing drawings. Possibility of going to
Brazil in six months to two years.
Juote File No. 14110, Apply to File
Ko. 4ai4-v.

'lEF OF .SYSTEM PLAINNING well
iualified electrical engineer is required
>y a Canadian utility in Brazil for long
ange planning of generating, trans-
nission and receiver facilities; super-
ision of distribution, relay protection,
arrier current, researdh and standards
epartnxent, forecasting capital expen-
litures. Prefer 7 to 15 years exiperience.
Juote File No. 137137. Apply to File No
014-V.

BEE ELECTRICAL ENGINEERS re-
'uired by large organization in Mont-
eal for specialized sales work in power
pparatus. Applicants should have
bout 5 years experience partly or
ompletely in test room or power house

work. Salary commensurate with ex-
perience. Apply to File No. 4015-V.

MECHANICAL

GRADUATE MECHANICAL ENGINEER
for position of structural and compon-
ents design diaughtsinan, preferabh'
with experience, also draughtsman for
mechanical electromechanical and cir-
cuits layout with at lea.st 2 years ex-
iperience. Apply to File No, 3098-V.

YOUNG ENGINEER preferably mechani-
cal required for Montreal sales office
of Toronto manufacturer. Apply to File
No. 4018-V.

IVEEOHANICAL ENGINEER required for
Toronto sales office of large manufac-
turing firm In Mont.eal. Training per-
iod in Montreal, Good opportunity
offered. Apply to File No. 4020-V.

MINING
MINING ENGINEER, recent graduate

lequiiCd by organization in Province
of Quebec, Apply to File No. 30e7-V,

MISCELLANEOUS
CKIEF OF FOREIGN WIRE RELATIONS
required by Canadian Telephone Com-
pany in Brazil, Prefer about 10 years
experience with a mamufacturer or util-
ity; experience in desigTi, operation and
luainitenance of telephone plants includ-
ing carrier systemis as well as a knowl-
(-dge of the I'untdamentails of power
generation and distribution would be
valuable, P;actical and theoretical ex-
peiieice in inductive co-ordination,
electrical protection and electrolysis
problems as applied to telephone plants
with emphasis on the methods of pre-
lecting fliem from lightning and low
irequsncy induction would be desir-
able. Apply to File No. 3099-V,

GENERAL MANAG'EIR required to super-
vise the entij-e oraerations of water,
light and pcwer Co.-nmission in Ontario.
Slate qualifications, age, experience, re-
f'- rentes and when available. Apply to
File No, 400O-V.

YOUNG BLEiCTRICAL OR MECHANICAL
en.gineers required by electrical jnanu-
factui'er located in Montreal for plant
in Ontario. Apply to File No. 4002-V.

THREE MINING OR MECHANICAL engi-
neers required by large mining com-
pany in Quebec, also draughtsmian for
layout and design work. Apply to File
No, -iCOS-V.

APPLICATIONS FOR THE POSITION ol
eri^ineer for the Town oi Fort Francis
will be received until August 31st, 195il.

In reply please state age, qualifications,
experience and salary expected to J.
W. Walker, Apply to File No. 4004-V,

WORKS MANAGER required by machine
company located in Maritimes, presently
engaged in marine engine repairs,
marine repair work afloat, machine
.-ihcp work, boiler and tank building.
Applicants should' be between 40 and 50
years of age. Apply to File No. 4O05-V.

ISoO OR 1951 MECHANICAL OR ELEC-
TRICAL engineers, lequired by con-
.struction company located in Montreal.
Apply to File No. 40O7-V.

HEAT TREAT StPBCIALIST required in
Montreal. Applicant should have knowl-
edge o£ electric heat treating of preci-
s.on machined parts. Should be capable
of assisting in department layout and
selection of equipment. Apply to File
No. 4aM-V.

ELECTRO PLATING SIPEOIALIST with
knowledge of electro plating high grade
machined parts with cadmiuim, zinc,
copper, tin and silver. Should be cap-
able of assisting in department layout
and selection of eqiiipment. Location
Monti eal. Apply to File No. 40ill-V.

CANADIAiN COMPANY located in On-
tario urgently requires engineers to fill

key positions (1) works manager, (2)
graduate engineer for engineering divi-
sion, (3) chief inspector, (4) methods
engineer (tool design depar-tment ) , Na-
ture of work is aircraft, on let engine
work. Apply to File No. 4012-V,

.\ CANADIAN UTILITY in Brazil re-
quires a well qualified business man
with utility experience to direct sales
pronuotion, billing, tariffs, consumer re-
search, statistics, adveirtising and to cor-
relate economics data. Duties would in-
clude correlating the biusiness activities
of nine pubtlic utilities. The successful
applicant will report directly to Vioe-
president operations. Quote File No.
13740. Apply to File No. 40114-V.

A CANADIAN UTILITY IN BiRAZIL
req^uires a rate setting engineer or a
retired rate specialist to set up a retail
rate depart nent in Rio de Janeiro and
Sao Paulo. The position would be per-
manent foi an experienced eriigdneer but
would last two or three years for a
retired consultant. Quote File 13513.
Apply to File No. 4014-V.

FOUR SALES ENGENEERS reqiUred by
Montreal manufacturer of automatic
controls and' industrial instruments. Two
vacancies for bilingxiai mechanical or
electrical recent engineering graduates.
Apply to File No. 4016-V.

TWO SENIOR BNGINEEiRS with exper-
ience in general and detailed layouit of
mill buildings, equipnnent and equip-
ment layout, including processing
equipment, material handling, convey-
ing, packaging, etc. Location Quebec.
Apply to File No. 401,7-V.

ENGINEER with experience in develop-
ment or research preferred but not es-
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sential. Ag€ 24 to 28, Personality and
appearance suitable for outside tradt
contact is necessary. L.ooation is Mont-
i«al. Salary commensurate with experi-
ence. Apply to File No. 4021-V.

ENGINEER, age 24 to 28 required with
experience in sales or purchasing pre-
ferred but not essential. Location is

Montreal. Salary commensurate with
qualifications. Apply to File No. 4021-V.

fke following advertisements are reprinted Jrutn
latt month*s Journal, not havinft yet been filled.

CHEMICAJL

CHEMISTS AND CHEiMICAL ENGINEERS
required to take charge of process de-
velopment groups. Applicants should
have at least five years development
and production experience in chemical
industry. Positions in Ontario. Salaries
open. Apply to File No. 1336-V.

CHEMICAL EINGINEER or chemist pre-
ferably with eight to ten years' experi-
ence in the paint and lacquer industry.
Applicant should be fully experienced
in the formulation and development
work of the above items. Location On-
tario. Salary open. Apply to File No.

_305a-V.

CIVIL

CIVIL ENGINEER for the design and
layout of structural steel, reinforced
concrete and' general building work.
Mechanical experience essential. Age 24
to 30 with at least 4 years experience in
engineering. Location Ontario. Apply to
F^le No. 3056-V.

CIVIL ENGINEER with experience in
wharf and dock work required by con-
tractor in Montreal. Salary open. Apply
to File No. 3060-V.

CIVIL EN'GJNlKCTt required toy organiza-
tion In Montreal with construction ex-
perience and conistruction aocounttnig, to
be responsible to chief engineer. Good
opportunity for advancement. Apply to
File Na 3081 -V.

GRADUATE CIVIL ENGINEER required
by consulting engineering firm in Tor-
onto area. Five to 10 years experience
in drainage and water distribution sys-
tems, design, draughting and super-
vision. Must be able to design and detail
structural steel and reinforced concrete.
Apply to File No. 3084-V.

CIVTL ENGINEER required by engineer-
ing firm in Toronto with municipal ex-
perience covering the field of water,
sewage systems and sewage disposal.
Apply to File No. 3089-V.

ELECTRICAL
FULLY EXPERIENCED EUBCTBICAL
ENGINEER required by textile industry
located outside Montreal. Applicant
inust have some real practical exper-
ience, about 15 years in a manufac-
turing plant, preferably textile mill.

Excellent opportunity offered. Apply
to File No. 14il8-V.

ELECTRICAL ENGINEER with at least
five years professional experience, a
substantial part of which should have
been in h.vdro-electric central station
and substation design. Salary $3i25.00 to

$400.00 per month depending on quali-
fications and experience. Location Vic-
toria, B.C. Apply to File No. 2073-V.

ELECTRICAL ENGINEERS RIEQUERED
by large Canadian Manufacturer fo"
application engineering and negotiation
work on electrical apparatus to special-
ize in specific industries such as:

Central Station, metal working, trans-
portation, paper and pulp, rubber, min-
ing and chemical, marine. Applicants
should have high intelligence, commer-
cial sense, sound engineering back-
ground, pleasing personality. Excep-
tionally interesting, well paid work for
men with necessary high qualifications.
Some travelling. Apply to File No.
3043-V.

YOUNG ELECTRICAL ENGINEER to act
as sales engineer for manufacturer in
Montreal. Applicant should have some

THE DEFENCE RESEARCH BOARD
requires

FOR EMPLOYMENT IN THE FOOD SECTION

DEFENCE RESEARCH MEDICAL LABORATORIES

TORONTO, ONTARIO

Research Scientist to conduct research and development
in food packaging and packing. This will involve work inde-

pendently and in co-operation with manufacturers and other

agencies on suitable container materials and methods of

container fabrication, and will require a knowledge of such
materials as paper and paper products, plastic films, metal
foils, metal cans, enamels, adhesives, inks, etc. Applicants
should have a Ph.D. or M.Sc. degree in chemical engineering,

organic chemistry, or physical chemistry, and should have
had some industrial experience with the container materials

mentioned above.
Initial salaries vill be dependent on qualifications and

experience. Generous leave and other employee benefits

including Group Hospital-Medical Insurance Plan ore avail-

able, Superannuation Plan in effect.

Apply to:

Director of Research Personnel,

Defence Research Board,

Department of Notional Defence,
"A" Building, Ottawa, Ontario.

Please quote position number G-11 when applying.

experience with public utility or cable
manufacturer. Territory largely East-
ern Provinces. Apply to File No. 3047-V

ELECTRICAL ENGINEEJR, experienced
required by manufacturer in Onta.--
of small transformers, suoh as th
used in radio, television, automo
ignition coils and battery boos-.-
Applicant should be able to write i.

cifications and prepare designs, as -.

a; know something of manufactuxLr:..
problems and have about 5 or 6 year-
experience. Apply to File No. 3(M8-V

ELECTRICAL ENGINEERS REQUIBEC
by large organization in Montreal wit}-
university degree in electrical er.

neering, engineering phj-sics or rs
engineering. Non-graduates accept;
if equivalent training and experit
have been obtained by other me;
Intermediate and senior enginee:
positions are also available for me;
with two or more years experience ii

design and development of radar o:

radio communications equijanent
Duties involve electrical design an(
development of radar and radio com
munications equipment for defence ani
civilian purposes. Salaries op>en. Apph
to File No. 3064-V.

SENIOR ELECTRICAL ENGINEER wh
can actually head up electrical desigi
work on a hydroelectric project, re ',

quired by consulting engineering firri
in B.C. Apply to File No. 3069-V.

ELECTRICAL ENGINEER required ii
Montreal by manufacturer. Applican,
should have some experience with etec
trical contractor. For estimating an
general engineering duties. Apply *

File No. 307f7-V.

MONTREAL ELECTRONICS MANUF..
TURER has vacancy for an electrorui
engineer for design development an
field testing of television receiver
Should have at least two years expt
enoe in television engineering. AppI'
File No. 3079-V.

ELECTRICAL DRAUGHTSMAN require
by western Ontario chemical industr
Applicant should have thorough knov
ledge of explosion proof Class 1, Grou
D installations, powerhouse control wi
ing, synchronous motor installatioi
substation layouts and underground di
tribution systems. Senior man with 5

10 years experience sought, capable
preparing detailed dra\vings, bills
material prepared by electrical enginee
In addition, drawings of existing i:

stallations have to be brought up
diate. Permanent position. Applv to F;

No. 3060-V.

ELECTRICAL ENGINEER required
Montreal for the installation of equ.
ment in new plant. Some previous e
perience necessary. Age 25 to 35 yeai
Apply to File No. 3085-V.

ELECTRICAL ENGINEER rquired m Pr
vince of Quebec with a minimum
four or five years experience in supe
vising an electricians creu- in an i

dustrial plant. Applicant must have
proven record of success in industri
electrical maintenance. Salary cqjen. Pr
ference will be given to a man w
pulp and paper experience. AjH^lJ'
File No. 3091-V.

MECHANICAL
MECHANICAL ENGINEER required :

layout and design of plumbing and he£
ing equipment. Location Montreal. S;

arv open. Applv to File No. 1252-V.
MECHANICAL DRAUGHTSILAN requir
by large coal mining firm in the Ma:
times for simple designing, laj-out a
detail drawings for ordinary collie

plants screening equipment. Hois
simple steel structures, etc. Salary op<
Apply to File No. 1332-V.

MECHANIQAL DESIGN ENGINEERS
quired by West Coast pulp and paj
mill, previous puilp and paper exp<
ience desirable but not necessary, a

consideration will be given to all apf
cants with industrial experience. S
aries from $3,600.00 upwards cottwai

surate with experience. These are p<

manent api>ointments in well establi;

ed mm. Apply to File No. 1582-V.

MECHANICAL ENGINEER required
large firm in Montreal to act as railr.

car engineer. Applicant should have :

or three years (or more) of expene
in the design of tank cars, as derinec
the Association of American Railro.i

Familiarity with the requirements of
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A.A.R.. tihe IX::.C., the Bureau of ex-
plosives and the Board of Transport
Commissioners is essential. Salary open.
Apply to File No. 1600-V.

MBCHANICAiL ENGINEER required by
large firm in Montreal. Applicant should
have experience in the pulp and paper
industry, particularly in the design and
for operation of paper making ma-
chinery. One or two years experience
desired. Salary open. Apply to File
1600-V.

MBCHAiNICAiL ENGINEEiRS required by
large manufacturing firm located one
hundred miles from Montreal. Excellent
opportunities for experience and promo-
tion in time study standards depart-
ment eventually leading to shop manage-
ment. Apply to File No. 16'21-V.

MECHANICAL ENGINEEK. recent grad-
uate, up to three years emjployiment, in-
terested in obtaininig drawing office ex-
perience in plant production of heavy
armament work. Forty minutes by
tramways from Phillips Square, Mont-
real. Apply to File No. 2014-V.

MBOHANICAL ENGINEER requii-ed as
assistant to chief inspection of large oil

eamipanj- in Monitreal. Aipplicant should
have at least three years experience in
plant rriiaintenance, involving shop fab-
ricating methods and inispection. Knowl-
edige of metallurgy anid familiarity with
corrosion problems an asset. Salary
open. Apply to File No. 2052-V.

MBOHANIOAiL ENGINEER required for
engineering office of large oil coonpany.
Applicant should have minimium of two
years experience in design and layout of
mechanical equip^ment. Workinig knowl-
edge of pressure vessel design an asset.
Location Montreal. Salary open. Apply
to File No. 2052-V.

MECHANHOAL ENGINEER with 3 to 5

years experience in nriiaintenance engi-
neering. An asset if bilingual but not
necessary. Location: Valle.yfield, Que-
bec. Excellent opportumity offered. Sal-
ary open. Apply to File No. 2053-V.

MEQHANlOAlL ENGINEER with at least
2 to 3 years experience in the design
and job fabrication of A.S.M.C. Pres-
sure vessels and heat exchangers requir-
ed for design, estimate and inspection
work by engineering company located
in Montreal. Salary commenisurate with
ability. Apply to File No. 2O70-V.

MEOHANIOAL AflSHD OHEOMrCAL ElNGI-
NEERS required in the control depart-
ment of paper miU located in New-
foundland. Applicants must be interest-
ed in control and process work. Sal-
aries open. Apply to File No. 2085-V.

McGill

University
McGill University requires

graduate mechanical en-

gineers in the department

of mechanical engineer-

ing; qualified in the de-

sign field for full time

appointment, instructors

and demonstrators for

seven months, from 1st

of October 1951. Apply

to File No. 4022-V.

MBCHANIOAL ENGINEER with several
years experience in maintenance and
plant engineering work. The position
qpen is that of plant engineer at the
Toronto plant of organization with
headquarters in Montreal. Salary ranige
$400,00 to $4SO.OO per month. A^jply to
File No. 30418-V.

TWO MBCHAINXCAL ENGIiNEERS OR
MiBCHAiNIiOAL DRAUOHTSIMEiN requir-
ed for layout piping and general work
in plant enigineering and design. Age
24 to .30 with at leas.t 4 years experience
in engineering. Location Ontario. Apply
to File No. 3056-V.

MEOHA'NICuML ENGINEERS with M.E.
degree or equivalent theoretical knowl-
edge. For senior positions which are
also availaible, three or more years ex-
perience in design or manufacture of
electii'ical apparatus or similar products
will be required. Duties: processing
and preparation of manufacturing in-
formiation required to manufacture and
assemible complex radar an^d radio com-
munication equipment. Salary accord-
ing to experience and qualifications.
Location Montreal. Apply to File No.
3064-V.

MEOHANilCAL DRAUGHTSMEN requir-
ed by large machinery manufacturing
firm in Eastern Townships. Knowledge
of machine design. S'alary commensur-
ate with ability. Apply to File No.
306(5-V.

PROFESSIONAL
ENGINEER

WANTED FOR THE TOWN
OF FORT FRANCES

Applications for the position of

Engineer for the Town of Fort

Frances will be received by the
undersigned until August 31st,

1951. In reply please state age,
qualifications, experience and sal-

ary expected.

J. W. Walker, Town Clerk,

Fort Frances, Ontario.

IVIEiQHAjNIOAL ENGINEEIRS requH'ed by
large machinery manufacturing firm in
Eastern Townshiips. Opportunity for re-
cent graduates or experienced engi-
neers. Apply to Pile No. 3065-V.

ESTIMATOR, preferably graduate engi-
neer, responsible for preparation in
checking all estimates for construction
or alterations, equipiment, instailation
of equipment, piping, heating, etc.
Three years exoerience necessary. Loca-
tion Montreal. Apply to File No. 3081-V.

MBOHANICAL ENGINEER required with
several years' experience in a responsi-
ble position concerned with the main-
tenance and operation of large hydro-
electric plants having reaction turbines.
Applicants should be preferably grad-
uate mechanical engineers and must be
acquainted with the theory of strength
of materials, fatigue phenomena and
modern metallurgy with special refer-
ence to the alloy steels usedi in hydro-
electric turbines. Location Rio de
Janeiro, Brazil. Applicant must be will-
ing to learn Portuguese and adapt him-
self to foreign living conditions. Age
30 to 40 years. Apply to File No. 3082-V.

WANTED CANADIAN AGENT with
pump engineering ex.perience, to cover
manufacturer's range of accelerators,
boiler feed and condensate pumps.
Write Ryland (Manchester) Ltd., 71
Welcomb Street, Hulme, Manchester 15,
England. Apply to File No. 3095-V.

POSITIONS VACANT
Twenty mechanical engi-

neers, senior and junior, are
required to work in Mont-
real Office on

(a) Design of special-

machines.
(b) Design of heating

and air-conditioning
systems.

Must have college degree
or equivalent background.
Some practical experience
in either field is desirable.

Apply in person or by
mail to:

Manager,
C. D. Howe Company
Limited,

Consulting Engineers,
1421 Atwater Avenue,
Montreal, Quebec.
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IMISCELLANEOUS

FOUNDRY METALLURGIST required In
iBntish Columbia. Applicant should
have broad experience in research
work. Apply to File No. 1118-V.

SENIOR CONSTRUCTION ENGINEER
bilmgual with first class organizing
and administrative ability for construc-
\ly°rS J°^ abroad. Apply to File No.

PHYSICIST OR MECHAiNICAL ENGI-NEER wanted to act as head of Nuclear
Engineering Branch by National iRe-
searcJi Council. Applicant will be re-
quired to direct a group of physicists
and engineers in applied research and
engineering development related to de-
sign of atomic energy plants and plant
equipment. Salary $5,000.00 to $6,300.00Apply to File No. a325-V.

SEINIOR DESIGN ENGINEER required in
Ottawa, with a degree in mechanical
°u

chemical engineering. Applicant
snould have a minimum of 5 years ex-
perience in mechanical design particu-
larly with reference to dhemical plant
nt^""??^?"t^

^"'^ process. Apply to File
i\'0. lo07-V.

TECHNICAL DIREICTOR wanted forpaper company producing from il00%

''t^ }S J'^^''^'"
^^i"it<^ papers. ApplicaAtshould toe a graduate chemist or chemi-

cal engineer and must be bilingual. Sur-roundings are ideaa and living condi-
tions very good. Mills located near
IVIontreal m the Laurentian mountainsApply to File No. 15&6-V.

DESIGN ENGINEER, approximately 10
years experience in structural material
handling and mechanical design. Boiler
design experience an asset but not
essential. Location Western Can. Apply
to File No. 2000-V.

ASSISTANT PBODUiCTION SUPERIN-TENDENT required by large firm of
long standing manufacturing men's
siiirts, pa.iamas, etc., for plant near
Three Rivers, Quebec. Experience in
manufacturing these lines or similar
necessary. Applicant would be required
to plan for high production, improve
methods, lower costs, etc. Good pro-
position to right party. Apply to File
No. 2018-V.

PROJiECT ENGINEER, graduate with at
least ten years experience in design
construction and operation of petrol-eum chemical plants on petroleum re-
fineries, required to supervise project
division of company engaged in engi-
neering and construction of gas pro-
cessing plants located in Montreal
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Project Engineers

1946 to 1949 Mechanical

or Chemical Grads, prefer-

ably with design experience

in chemical or allied in-

dustry.

Process Engineers

Recent grads in Chemical

Engineering.

APPLY

DOW CHEMICAL OF

CANADA, LIMITED

Sarnia, Ontario.

Applications Confidential

Canada. Salary comimensurate with
ability and exiperience. Apply to File
No. 2051-V.

DRAUGHTSflVLAN. senior layout man, re-
quired lor the engineering department
of new plant in Western Ontario. Must
be capable of making complicated lay-
ooits from specifications, drawings,
sketches or notes furnished 'by engi-
neers and have considerable knowledge
of manufacturing processes and liheir

limitations. Should be capable of doing
some designing. Ejtperience in struc-
tural work and piping. University de-
gree would be helpful but not neces-
sarily required. Apply to File No.
206'2-V.

INDUSTRIAL ENGUSTEER required by
firm of management consultants.
Should be experienced in plant layout,
production control, time studies, wage
incentives, cost and budget controls.
Age 135-60. Free to travel. Apply to
File No. 2079-V.

RESIDENT ENGINEERS AND INSTRU-
iMENTMEN required for work on the
construction of the Quebec North Shore
and Labrador Railway. Applicant should
have some experience on highway work.
Good working conditions. Salaries open.
Apply to File No. 20e6-V.

ENGINEERS REQUIRED by Canadian
Armament Research and IDevelopment
Establishment. Mechanical engineers or
those from other branches, such as
electrical or engineering physics whose
interests or experience lead them to the
mechanical design side. Aeronautical
engineers, faimiliar with airframe struc-
tural design and stressing. Metallurgical
engineers with either physical labora-
tory or design interests. Mechanical
draughtsmen, with experience, capable
of handling small sections in the draw-
ing office and/or acting as Checkers.
Apply to File No. 3044-V.

ft. LARGE MANUFACTURER requires
salesman for heavy equipment and
hydraulic equipment. Good background,
engineering experience successful record
of sales in this field required. Reply in
full first letter. Apply to File No.

3045-V.

rHE CIVIL SERVICE COOVIMISSION in-
vites applications for appointment to
the hydrographic services of the de-
partment of mines and technical sur-
veys. Successful candidates will be as-
signed to .ships during the summer to
assist with survey work involved in
charting coastal and large inland waters
for navigational purposes. Hydro-
graphers spend the winter months at

quarters connpiUng charts. The minimum
qualifications for the various types ol
positions are as follows: (a) graduation
from a university or college of recog-
nized standing or, (to) navigational
experience or (c) surveying experience
or (d) graduation from high school or
technical school with an academic stand-
ing which would permit entrance to
school of applied science. Assignnnents
will be made either at headquarters at
Ottawa or at the Victoria Office of the
Hydiographic service in B.C. All travel-
ling expenses paid. Those at Ottawa will
serve on the Eastern Seaboard and on
inland waters, while those at the Vic-
toria Office will be enaployed on west-
ern coastal waters. AUow^ance for sea
duty will be paid for the time spent on
board ship while it is away from home
port. Apply to File No. 3046-V.

SALES ENGINEER, wants to manage
Vancouver Office of American firm en-
gaged in industrial sales to power
plants, pulp and paper mills, municipa-
lities, institutionis, etc. Must be igrandluate
mechanical engineer, Canadian citizen
30 to 40 years of age, with previous ex-
perience in similar work. Salary open.
Apply to File No. 3050-V.

MAINTENANCE AND CONiSTRUCTION
BNGLNEBR required by an established
metallurgical plant in Montreal. Per-
manent position offering opfKjrtunity for
advancement. Apply to File No.. 3053-V.

TWO ENGINEERS, electrical, mechanical
or chemical, either newly graduated or
with several years experience, required
by large sugar refinery located in Mont-
real. Salary open. Apply to File No.
3C58-V.

TRANSFORMER DESIGNER required for
ne-w plant being touilt at St. Jonns. Que.
Applicant should have several years ex-
perience In the design of distribution
and power transiformers to Canadian
Standards. A responsible and secure
position is offered with wide scope of
advancement both personally and in the
design field. Salary open. Give full
details of education and experience.
Apply to File No. 30i59-V.

ASSffiSTAiNT RBSHDHNT BNGINEBR re-
quired in Vancouver, B.C., for Gran-
ville Bridge. Qualifications required are
preferalbly university graduate '*n civil
engineering or structural with a mini-
mum of three to four years field ex-
perience in construction work, or equi-
valent. Interviews would be conducted
with persons now in vicinity or those
willing to go to location. Apply to File
No. 30e2-V.

PROJECT ENGINEER required by organi-
zation in Moitreal offering all modern
emiployee benefits. Applicant should be
chemical engineer with four to five
years experience in design, construc-
tion or operation of petroleum and
light hydro-carbon plants. Salary com-
mensurate with experience. Submit full

details of qualifications with recent
photo. Apply to File No. 3068-V.

CHIEF INSPECTOR REQUIRED by large
oil refinery located in Montreal area.
Applicant must be gradual; engineer
and should have minimum of five years
applicable experience in inspection and
maintenance of refinery operating
equipment. Duties would consist of
sdieduling and supervision of inspec-
tion policy, corrosion investigations,
welding procedures, etc. Pension, acci-
dfents and sickness benefits provided.
Excellent opportunity for ambitious man
with executive ability in a rapidly ex-
panding company. Salary open. Apply
to File No. 3066-V.

MEOHAlNICAL AND SENIOR ELECTRI-
CAL engineers required by consulting
firm in Montreal with experience in
electronics. Salaries ope,n. Apply to File
No. 3070-V.

BNiGINBERS requiredi by municipality in

Ontario. Applicants should have exper-
ience in structural design, sewer design
or sewer construction. Salaries open.
Apply to File No, 3072-V.

CHEMICAL OR MECHANICAL ENGI-
NEER to act as buyer in chemical or-
ganization in Ontario. Duties to assist
in supervision of department and to do
buying of technical equipment. Some
experience in practical buying and ex-
pediting. iSalary open. Apply to File No.
3073-V.

EINGINEER RiBQUIRiED by lange oil com-
pany in Montreal. Applicant should
have some experience in the design of
piping with a certain amount of adimin-
istration office experience and field In-
spection work. Apply to File No. .S074-V.

TWO SALES ENGINEERS required. One
English speaking to be located in Cen-
tral Ontario, preferably in the generali
Toronto area. AppHcant should toe pre^
ferably an airforce veteran or one who
has had some experience with aero
engine fittings. Second engineer shouli
be bilingual and be located in "

Montreal-Quebec area. Salary,
expenses paid, prepaid hospitalizatloE,
group hie, weekly indemnity and sur-
gical benefits. Qualifications: mechanl-*
cal engineer, preferably married, ag^
30 to 35 years with some selling expert
ience and owning a car. Apply to Fill
No. 3075-V.

RECENT GRADUATE required by manu-
facturer in Winnipeg. Applicant must
be interested in production planning
time and motion study, etc. Work will'
toe in connection with the setting up
of a modern production program
Training period. Salary open. Apply
to File No. 3076-V.

SALES ENGINEER, preferably mechani-
cal with some pulp and paper exper-
ience. Location Montreal. Apply to File
No. 3078-V.

EXECUTIVE ASSISTANT, Dominion-Pro-
vincial board, Fraser River Basin
headquarters Victoria, B.C. Applicants
will be made in writing accompanied
by appropriate references and mailed
to Mr. Geo. J. Alexander, Secretary
Deputy Minister of Fisheries, Parlia-
ment Bldgs., Victoria. Must be grad-
uate civil engineer eligible for registra-
tion in B.C. and one who has had ex-
perience along hydraulic lines and
capable of supervising hydraulic studies
and other investigations throughout the
watershed. Technical knowledge and
administrative experience essentiaL
Starting salary $4,800.00 per year. Apply
to File No. 3083-V.

PLANT ENGINEER required by manu-
facturer x)f chemically blow-n sponge.
AppUcant must be capable of organiz-
ing and supervising general plant main-
tenance. Also a broad background in
the installation and maintenance of all
types of rubber processing machinery
would be helpful. Location Province of
Quebec. Salary open. Apply to File
No. 3086-V.

MECHANICAL OR dVIL ENGINEER re-
quired for Northern Ontario Sulphate
Mill. Recent graduates would be con-
sidered. Excellent opportunities to gain
experience and good prospects for pro-
motion. Apply to File No. 3087-V.

GRADUATE ENGINEER required in Tor-
onto, to be responsible and to super-
vise the work from 6 to 10 engineers.

UNIVERSITY

INSTRUCTORS

WANTED
A Canadian university

wishes to receive applica-

tions from engineering
graduates, preferably Civil,

Mechanical or Electrical,

under thirty years of age,

to teach engineering prob-

lems and drawing. Applica-
tions should be sent to File

No. 4009-V, Engineering
Institute of Canada and
should give applicant's age,

university and experience.
The salary offered is $1,-

800.00 and up for the

session depending on qual-

ifications.
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Applicant should have a good knowl-
edge of structural work including rein-
forced concrete, structural steel and
timber and preferably experience in

materials handling which would in-

volve the layout of belt conveyor sys-
tems. Salary to experienced man $460.00

to $5*0.00 per month. Also 1 or 2

draughtsmen required with experience
in the above mentioned work. Apply
to File No. 3089-V.

MECHANICAL O'R CIVIL ENGINEER re-
quired by pulp and paper mill in

Province of Quebec. Applicant should
be bilingual and have considerable ex-
perience in design. Good salary to-
gether with social benefits. Apply to

Fiie No. 309O-V.

DUST CONTROL ENGINEER for a group
of Asbestos mills. Applicant should be
a graduate engineer with experience in
ventilation and dust control. Work will
consist of inve-stigation and development
of dust control metlrods and equipment
and cooperating with the staffs of the
various mines on the installation and
operating of dust control systems. Apply
to File No. 30912-V.

ENGINEER required by Montreal manu-
facturer for sales and service work of
industrial instrumentation. Territory
Montreal. Salary open. Apply to File
No. 3093-V.

ONE ASSISTANT STEAM PLANT
SUPERINTENDENT, required for large
Newfoundland paper mill. Essential re-
quirements—1st Class British Board of
Trade Marine Engineers Certificate,
sound Mechanical training, experience
with high pressure boilers and turbines.
Age limit 45 years. Attractive salary and
good working conditions. Other de-
tailed information available on applica-
tion. Apply to File No, 3<)e4-V.

ONE ENGINEER, required for large New-
foundland paper mill, with and Class
British Board of Trade Marine En-
gineers certificate, to supervise small
steam plant and act as assistant master
meohanic over mechanical shops. Must
have sound mechanical training. Single
man preferred. Attractive salary and
good working conditions. Other detailed
information available on request. Applv
to File No. 3094-V.

Situations Wanted

GRADUATE PRACTICAL MECHANICAL
ENGINEER with foremanship record,
health, married, 39, bilingual, pilot, also
experienced in aeronautics, civil, hy-
draulical and some electro-electronic
engineering wishes serious assignment
abroad in southern climate, preferably
in British possessions. Apply to File
No. 140-W.

OIVIIL ENGINEER, B.Sc., Queen's 1948,
M.AjSc. Toronto 1949, Prof. Engineer
(Ont.) Jr.E.I.C. Age 26, single. Presently
employed as assistant town engineer.
Have 2 years practical experience in
every phase of municipal engineering.
Prior to present position have been on
highway surveying and construction;
precise surveying and mapping, hydro-
graphic surveying. Also experienced in
reinforced concrete design, sewerage
work and waterw^orks design. Desire^
position where opportunity exists for
acquiring of further experience in sani-
tary engineering designs preferably with
a consulting engineer specializing in
municipal and sanitary engineering.
Apply to File No. 250-W.

MBCHAINTCAL ENGENEER, 1950 graduate
in industrial option, with 14 months
varied experience in large manufactur-
ing industry desires position in produc-
tion organization. Apply to File No,
I2I16-V.

GRADUATE ENGINEER, 8 years draught-
ing and design, including 3 years tool
design: is available on short notice for
group leader: chief drauehtsman of
small or medium size staff; tool de-
signer; or tool engineer. Location is not
a deciding factor. Salary desired $426.00
per month. Personal interview hy ap-
pointment. Experience also includes
structural steel reinforced concrete,
steam plant, piping, oil refiner and
chemical plant. Apply to File No,
1985-W.

POSITION AS SALES PRiOMOTlON
MANAGER sought. Age 34. Competent
to handle all phases of advertising;
produce sales literature; write and edit;
promote general pulblicity. Expexienice
with firm of consultants; .ioijrnalisim;
assistant sales development manager;

WANTED

RADIO ENGINEERS
THE ROYAL CANADIAN NAVY offers a limited number of short

service and permanent commissions in the Special Branch for Supple-
mentary Radio duties to engineers and other university graduates with
a degree in any of the following subjects: Physics, Mathematics and
Physics, Engineering-Physics, Radio-Physics, Radio-Engineering, or
Electrical Engineering with Communications or Electronics option.

SHORT SERVICE APPOINTMENTS

(three years) require the minimum qualifications shown above. Rank
and seniority will be determined by age and professional experience.

PERMANENT APPOINTMENTS

require the following qualifications:

(a) Service in any of the Canadian Armed Forces during the
Second World War, or
Service at any time in the Permanent or Reserve Naval
Forces, including the University Naval Training Division and
the Canadian Services Colleges.

(b) A university degree in one of the subjects mentioned above.

Rank and seniority on entry will be determined by previous service

and professional qualifications. Those entered as Acting Sub-Lieutenant
will serve with that rank during their Naval indoctrination and training

courses, after which they will be promoted to Lieutenant. Seniority
and pay as Lieutenant will be back-dated at that time, depending on
success in the courses.

DUTIES

The development, engineering, installation, maintenance and oper-
ational supervision of radio equipment, in shore stations, and of radio
countermeasures equipment at sea; and administration of Supplement-
ary Radio Activities.

MONTHLY SALARY
SUB-LIEUTENANT Acting Confirmed

Basic Pay $162 $195
Subsistence 61 79
Marriage Allowance 40 40

On
LIEUTENANT Appointment Maximum

Basic Pay $234 $264
Subsistence 79 79
Marriage Allowance 40 40

OTHER ADVANTAGES
Free medical care; free transportation, including that of families and

household effects to permanent appointments; married quarters in the
majority of appointments; pension for officers holding permanent
commissions; gratuity for officers holding short service commissions
on completion of their terms.

There is no specific age limit for short service commissions. It will be
dependent upon professional experience. The age limit for permanent
commissions is up to 25 J^ years for non-veterans and up to 30 years of
age for veterans, on 1st June, 1951.

ENQUIRIES will be welcomed. A preliminary opinion on the rank
and seniority which may be expected, together with any other required
details, may be obtained by writing to:

THE NAVAL SECRETARY,

DEPARTMENT OF NATIONAL DEFENCE,

"A" BUILDING, OTTAWA, ONTARIO.

Royal Canadian Navy
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Attention, Members
Please telephone in advance and make on appointment if you propose using

the Institute's Employment Department.

This will result in a better service to everyone concerned.

TELEPHONE PLATEAU 5078

Except- in special cases all interviews will be arranged between the hours of

9 and 12.

manager sales office handling heavy and
light equipment. Will consider position
as assistant if scope not too limited
and permits initiative. Also consider al-
lied work. Apply to File No. 2670-W.

B.A-Sc, Jr.E.I.C. Honours, Toronto. 1947.
desires permanent position preferably
witli small but expanding firm. Exper-
ienced in production and technique of
rubber and thermoplastic molding and
extrusion. Apply to File No. 28®8-W.

ELECTRICAL, ENGINEEiR, Manitoba, 1950.

S.E.I.C. Age 30', married with family,
air force veteran. Experience with pow-
er utility, dyke construction, pump sta-
tion, construction estimating. Presently
employed in signal department of Can-
adian Railway. Prior to war, construc-
tion and mining experience. References
and detailed experiences on request.
Seeks employiment where hard work
and initiative will lead to advancement.
Apply to File No. 375-W.

EXPERIENCED ENGINEER, A.M.I.C.E.,
M.E.I.C. Age 31. 14 years combined
Civil Mechanical background. Design
and construction in road works, water
supply, sewage system and large fac-
tory construction in U.K. Hydro-electric
construction and investigation in U.K.
and Canada. Geophysical investigation
and deep well drilling and operation for
water supply in N. Africa. Aircraft
component design and machine shop
practice in U.K. Require progressive
position where experience may be util-

izedi combined with aptitude for admin-
istration organization and production.
Apply to File No. 3435-W.

ENGINEER, M.E.I.C. Age 46, married.
Wide experience design, construction,
operation and maintenance of plants

• manufacturing Kraft pulp, coal and syn-
thesis gases and bye products, and
sugar; including refraictories and brick-
work settings, concrete structures, steel-

work, tanks and vessels, piping,
mechanical conveyors, boiler plant and
all ancillary equipment. Resident Engi-
neer for the past 15 years. Available
from mid-August. Apply to File No,
3505-W.

CHEMICAL ENGINEER, Prof. Eng. (Que-
bec), Jr.E.I.C. Specialized in Chemical
Engineering. Three years experience in

indu.stry and presently employed. Bil-

ingual. Worked on chemical control, in-

dustrial reseairch. Also supervising ex-
perience. Would like position as engi-
neer along following lines. Induistrial

research. Designing (chemical field).

Consulting assistant. Applicant is

mechanically inclined and has good
creative imagination. Apply to File

No. 3514-W.

ENGINEER, M.E.I.C. P.Eng., Quebec.
University Sask. "26, with 25 years var-
ied experience on construction, design
and management of public utilities,

public works and housing developonents
in all parts of Canada desires partner-
.ghip in consiulting firm or management
position where experience can be of

value. Initiative, good judgment and
tact. Ability to organize effectively.
Knowledge of legal and accounting as-
pects of construction. Available now.
Apply to FUe No. 3511 -W.

GRADUATE MBCHANIOAL ENG-INEER.
Sask., 1948, Jr.E.I.C. Single, R.C.A.F.
veteran. Experience in production con-
trol, method analysis, time study, co?t

control and industrial relations. Desires
a change into a field of engineering
that will give more opportunity to
practice mechanical engineering. Will-
ing to work for moderate salary to
gain experience. Apply to File No.
3516-W.

MECHANICAL ENGINEER, Jr.E.I.C, civil
designer, and executive. B.Sc. P.Eng.,
A.S.M.E., A.S.C.E. Age 28, married.
Five years experience in design, esti-
mating, administration and supervision
of engineering for pulp and paper mill,
dams, hydro-electric plants and related
structures, bridges, filtration plants,
industrial buildings, and foundations.
Previous successful record established
in shipbuilding, and automobile indus-
try, and U.S. government road con-
struction. Ambitious, aggressive, and
serious businessman seeking permanent
employment in construction, industry,
plant engineering, or sales; where
security and scope for advancement are
unlimited. Present salary $5,000.00 On-
tario or West Coast preferred. Apply
to File No. 3517-W.

METALLURGICAL EXPERT of consider-
able industrial experience, age 47, mar-
ried. M.E.I.C. P.Eng., with educational
background covering mechanical engi-
neering, matheTnatics and physics,
metallurgy and metallography. A dis-
ciple and co-worker of one of those
European Physico Chemists who laid
foundations for the modern science of
metallic structure. Thoroughly versed
on research level in the modern statis-
tical control of the mass production of
quality. Able to develop metallurgical
iron and steel business on any scale,
especially for armament purposes. Even
small firms with good prospects of
development are considered. Applv to
File No. 3521-W.

CHEMICAL ENGINEER, 30 years old.
newly arrived from Sweden. 8 years
experience in laboratory research work
and production control, former assist-
ant at the Technical Universities of
Stockholm and Budapest, specialist in
food, fermentation, cereal and agricul-
tural chemistry, is looking for suitable
position. Married, no children. No loca-
tion preference. Apply to File 3626-W.

GRADUATE CHEMICAL ENGINEER,
Toronto, 1950, single. Experience in
methods analysis, time and motion
studv and cost control. Desires to gain
experience in a field more closely re-
'ated to chemical engineering. Produc-
tion or technical sales preferred. Will-
ing to work anywhere. Apply to File
No. 35a7-W.

GRADUATE ENGINEER, Jr.E.I.C. Sask.
1948. Married, one child. Seeks respon-
sible position in an engineering capacity
with good chances for advancement,
with a construction company or consult-
ing firm in Western Canada. Experience
includes survey work, draughting and
design of buOding layout, piping layout,
steam plant layout, earthw^ork and field
supervision. Currently employed as field
engineer with supervisory staff. Avail-
able on one months notice. Apply to
File No. 3530-W.

CHEMICAL ENGINEER, Ph.D. from Uni-
versity of Berne, Switerland. Age 30.

Recently arrived in Canada. Extensive
experience in paper industry (research

and production). Desire position in pulp
and paper or allied industry. Available
immediately. Apply to File No. 3531-W

BRITISH SUBJECT, mechanical engineer-
ing degree 31 years apprenticeship (2

years), design experience (1 year), com-
mercial engineering experience (2'

years) on modern steam power plar.

projects, all with largest British manu-
facturer of mechanical and electrical
power equipment, seeks suitable posi-
tion with Canadian firm. Apply to Fil€
No. 35^-W.

ELECTRICAL ENGINEER. Jr.E.I.C. west-
ern Canadian university, 1949. Age 25.

will complete two year graduate appren-
ticeship with an electrical engineerine
company in England this summer, de-
sires position as sales or outside erectio
engineer. Apply to File No. 3533-W.

EX R.E.M.E. OFFICER, AJVI.I. Mech, E
Age 35. Arriving in (ianada Tn Novem-
ber. Experience of design of mechan-
isms, maintenance of vehicles, contrac-
tors plant, etc.. and wide knowledge of

management of engineering workshops
dealing with machining, assembly, forg-
ing and heat treatment. Prepared to
accept offers of emplo\-ment now. Apply
to File No. 3534-W.

MECHANICAL ENGDJEER. S.EJ.C., Uni-
versity of Saskatchewan, 1950. Age 25.

Naval Veteran. Experience includes,
automotive mechanics, pipefitting, heat-
ing system design and installation, de-
sign and draughting office since gradua-
tion. Interested in all mechanical fields,

especially automotive and implement
manufacture, pulp and paper industry,
diesel and gas turbine design and steam
generating plants. Willing to undertake
training program. Available on short
notice. Apply to File No. 3oS6-W

MECHANICAL ENGINEER, Queen's. 195C.

S.E.I.C. Member C.P.P.A. Desires em-
ployment in British Columbia prefer-
ably in pulp and piai>er industry
Veteran, age 33. married, IV2 years
experience in general engineering office

of pulp and paper company, 3 years
on highway surve\'^. Presently employ-
ed, available September 30th. Apply to

File No. 3537-W.

CIVTL ENGINEER. Jr.EJ.C. Toronto.
1949. Presently employed in Ontario at

sood salary in responsible position. De-
sire association with responsible engi-
neering firm operating in British Col-
umbia or British Isles. Experience one
summer U.K.. one year Canada on
heavy construction (steam power
plants); one year present position ir

charge of initiating, designing, and
manufactuririig new reinforced concrete
structural units, 3 years under ground
mining prior to war; ex-pilot R.C.AJ
Married, one child. Age 31. Apply tc

File 3538-W.

PRODUCTION MANAGER (AJ^IJ.PJ:.) of

a medium sized engineering company in

England is contemplating immigrating to

Canada and ^\^shes to ctffer his services
to a progressive company who require
a works or production manager in light

medium or hea\'y engineering. Industrial
career:—apprenticeship, tool room fore-
man aero & motor works, machine shoj
superintendent aero and motor wx)rks.
production manager of l^ht engineering
works (1,250 employees). Age 38 years
Married. Scot. Applv to File No. 3539-Vr
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Additions to the Institute Library

Reviews — Book Notes — Abstracts

ABSTRACT

Institution of iVIechanical Kngineers.
Fundamental Dynamics of Keac-
tion-Powered Space Vehicles. L. X.
Thompson. (IME advance^ copy).

This papef is an attempt to place in

correct perspective the current consider-

able speculation regarding the problem of

interplanetary travel.

The concept and importance of "escape
velocity" is dealt with first, and then the
elementary mass-ratio equations for the
motion of a space vehicle under various
conditions are derived.

.\vailable energy sources are considered
next, the operational parameter being jet

velocity. It is indicated tliat the maximum
jet velocity conceivably attainable with
chemical fuels is of the order of 20,000 ft

.

per sec. Nuclear fuels are dealt with and
it is shown that, while energy potentials
are very high, the iirobl(-m of practical

utilization is formidable. .V thermo-
dynamic ty|)e of atomic rocket motor
employing an inert reaction mass to absorb
the fission enei'gy is [jostulated, ami it is

demonstrated that the heat transfer and
materials requirements i)resent a problem
of the fii'st magnitude.

The influence of propellant density on
the perfoi'mance characteristics of both
chemical and atomic rockets is discussed,

and it is shown that propellants giving

high jet velocities ma\' not necessarily

be the best to use.

Ordei's of magnitude foi' the muss ratios

required for various interplanetary flights

are established, and it is indicated that

only atomic diive will render them small
enough to be attainable in practice.

It is concluded that, unless nuclear
energy can be suitably harnessed, eco-

nomical space-f rayel will not be feasible.

BOOK NOTES
Prepared by the Library

The Engineering Institute of Canada

Vmerican Society for Engineering
Education. Engineering College Re-
search Council. Review of Current
Research and Directory of Member
Institutions. 19.'51. 244 "pp., $2.7.'i.

This is a directory of American uni-
versity facultieswhere engineering research
is being done. Whenever possible, the
following information is given: mail
address, research officers, research policies,

research personnel, research expenditures,
short courses and conferences, research
projects now active. The publication also
includes lists of associate members, officers
of the E.C.R.C, committees of E.C.R.C,
official representatives of member institu-
tions; it also include.s a subject index to
projects.

Behavior of Engineering Metals. H. W.
Gillet. New York, Wilev, cl951. 395 pp.,
illus., $6.50.

This book undertakes to present the

viewpoint of the metallurgist for those

who have not specialized in this field.

Since it is intended to help in choosing
suitable engineering materials, the be-

haviour of these materials is discus.sed

rather than the sometimes abstruse
theories that seek to explain this behavior.

Following the same reasoning, technical

terms have been used as little as possible,

and references have been selected, where a

choice existed, for easy reading as well as

for technical content.

Bibliography of Statistical Quality
Control; Supplement. G. I. Butter-
baugh. Seattle, University of Washing-
ton Press, 1951. 141 pp., 12.00.

The original annotated "Bibliography
of Statistical Quality Control" (Seattle,

University of Washington Press), of which
this is a supplement, was issued in 1946
and listed some 712 articles, manuals, and
books appearing in English within the
period from 1924 to the beginning of
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1946. This supplement, which covers the

period from 1946 through June, 1949, lists

approximately 725 items. An index covers

both the original volume and the supple-

ments.

Fers et Aciers Frittes. H. Kieffer and
W. Hotop. Paris, Dunod, 1951. 573 pp.,
illus., 3200 fr.

The present work is a complete treatise

on the metallurgy of iron powders. It

contains chapters on the historical develop-
ment and utilization of powder metal-
lurgy for iron; general properties of

powders; compression of powders and
properties of compressed powders; sinter-

ing and properties of sintered materials:

compression and sintering; industrial

installations; comparison of properties

of metals obtained through fusion and
through sintering; products made of

porous sintered iron; machinery made of

sintered iron and steel; preparation of

special iron and steel alloys, through
sintering; sintered alloys of iron and other
metals.

Hydraulics of Sedimen t -bearing
Canals and Rivers. T. Blench. Van-
couver, Evans Industries Ltd., cl951.
illus., «4.75.

This work deals with the forming or

modifications of natural or artificial

channels through sediments. It is the
author's claim that it is suitable for

students, in that it develops the subject
logically on a dynamical basis. The object
of the book is to present a satisfying

theory that will permit the I'eader to

understand the behaviour of the.se special

channels, and to make quantitate predic-

tions with accuracy. This phenomenon!
of shifting boundaries in water bodies is

normally ignored in r'onventional books
on Hydraulics.

.lacobian Elliptic Function Tables; a

(iiiijle to Practical Computation
with Elliptic Functions and Inte-
grals Together with Tables of sn
u, en u, dn u. Z(u). L. M. Milne-
Thomson. New York, Dover, 1950.

1.32 pp., i$2.45.

The tables and formulae in this extensive

collection have been choosen for their

applicability to the widest possible range
of problems. They cover complete inte-

grals, series, double and half arguments,
change of parameter, approximations,
differentiation, elliptic integrals of the

first, second, and third kind, complex
arguments, etc. There is a special section

devoted to the use of elliptic functions in

conformal mapping.

Measure Theory. P. R. Halmos. Toronto,
Van Nostrand; 1950. 304 pp., $7.70.

In this book, the main purpose of the

author is to present a unified treatment of

that part of measure theory which in

recent years has become useful for its

applications in modern analysis. The
amount of new and unusual terminology

has been kept to a minimum. The only

necessary prerequisite for a profitable

reading of the first seven chapters of this

book is undergraduate algebra and
analysis. At the end of almost every section

there is a set of exercises which appear
sometimes as questions but more usually

as assertions that the reader is invited to

prove. At the end of the book is a short

list of references, a detailed index, and a

long (four-page) bibliography. This work
will be useful both as a text for students

and as a source of reference for the more
advance users of mathematics.
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CRANE UNIT FABRICATION

The pictures on this page—taken in the Crane Pipe

Shop—show some of the assembhes fabricated for th'

boiler house of the great new Columbia

Cellulose Mill at Prince Rupert, B.C.

These units are for one of the latest of many pipint

installations where many advantages have been gained h\

enlisting the skills and specialized knowledge, the to<>l-

and handling facilities of Canada's largest, most modern

most completely equipped pipe fabricating shop.

In the Crane Pipe Shop, welding and fabrication <

piping components are carried out under conditions whici

are ideal. These conditions are economically possible onh

in a shop specializing in—and handling a large volume o

—such work. Here there is, for example: correct position

ing during welding, controlled temperature, stress relifv

ing equipment for the largest components, and other surl

essential conditions and facilities that assure accuracy ari'

satisfaction during erection, and subsequent long service lif'

6" assembly incorporating two A
casf steel 76V2XR wedge gate

valves. For feed water line,

800 lbs., 340° F.

8" X 6" X 5" assembly having two 5"

— 76'/2XR wedge gate valves, also

one 5" and one 6" 171 '/2XR globe

valves. Length: 27'3 ". For feed water
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FOR HIGH PRESSURE HIGH TEMPERATURE PIPING
In the Power Plant of the new Columbia Cellulose Mill at Prince Rupert, B. C.

AT THi SITE— On this page are shown some of the

Crane assemblies at the site. The photographs are

unretouched and were purposely tal<en. before or

during erection, when the actual equipment could

best be seen before being obscured by insulation, etc.

CRANE

A Feed water heat exchanger and
piping unit* under erection.

In addition to the wide variety of fabricated piping

assemblies and valves of all kinds provided for the

boiler plant, Crane Limited has also supplied the

Prince Rupert mill with plumbing fixtures, drinking

water coolers and many other items for which Crane

has long been recognized as the dependable —
"ONE SOURCE OF SUPPLY".

CRANE LIMITED: General Office: 1170 Beaver Hall Square, Monfreal
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Organic Reagents for Organic Analy-
sis. Staff of Hopkins and Williams
Research Laboratory. Brooklyn Chemi-
cal Pub. Co., 1950. 263 pp., illus., $5.00.

The authors state the purpose of this

book to bo "The use of organic reagents in

preparing derivatives of organic sub-
stances for purposes of identification b\-

melting points".

The choice of reagents considered has
been based upon accessibility, stability,

simpHcity of preparation of derivatives,

convenience of melting temperature range,

sufficient difference of melting points, and
extensiveness of series of melting points.

With the preparation of this book, a
number of melting points were re-checked
an(i some new ones established.

Attention

All Scientists and

Engineers

UNIVERSITY OF TORONTO

BOOKSTORE

Agents for

JOHN WILEY & SONS INC.

Announce these new

Wiley titles—
Synchronous Machines

By Charles Concordia. This unique

book presents the fuiidaiiieutal cir-

cuit theory of the Irausient perform-

ance of synchronous uiacliines. used

in predicling machine performance.

S.5..">0.

Production Forecasting,

Planning and Control

By E. H. MacNlpcp. This is the firs I

single book to give an elementary,

integrated treatment of all three in-

separable factors of production

forecasting, planning, and control.

It reduces methods and techniques

to a set of principles, then illustrates

these by examples of effective appli-

cations. ?.">..lO.

Preparation of Organic

Intermediates

By David A. Shirley. (Jives the lab-

oratory worker specific information

on preparing more than .SOO useful

organic compounds that arc either

commercially unavailable or overly

expensive. ?6.t)0.

UNIVERSITY OF TORONTO

PRESS

Mail orders receive prorn/tl

attention

The first half of the book is a general
survey of reagents, arranged alpha-
betically, including bibliographies; the
•second half is melting point tables.

The volume is indexed alphabetically
for finer reference.

I'orket-Book for Miners and Metal-
lurgists, oth ed. Comp. by F. D.
Power. London, Pitman, cl!)5(). 545 pp.,
illus., $6.25.

Intended as a vade mecum for those
engaged in mining and metallurgical
industries, this work is a compendium of

information, rules, formulae, tables, and
concise notes on the various sciences with
which metal mining is concerned.

Being a compilation, a bibliography is

included of all source material used, and
authors of previously published tables or

formulae are duly acknowledged.
Originally published 58 years ago, this

Pocket-book has already fully justified its

existence. But we would like to draw this

5th edition to the attention of our readers
who may already have an earlier one, and
to introduce it to those of you who are not
yet familiar with this valuable little

reference manual.

Prestressed Concrete, 2nd ed. Gustave
Magnel. London, Concrete Pub. Ltd..

1051. 300 pp., illus., $3.50.

In this work, the author deals first with
statically determinate structures, paying
particular attention to the difficult and
important problem of providing sufficient

bearing area at the ends of the stretched

wires. A simple method of designing
continuous beams is then explained. This
method should make it easier to design a
continuous beam in prestressed concrete
than in ordinary reinforced concrete. The
numerous tests made in the writer's

laboratory in Ghent are next mentioned.
These deal with creep of steel and con-
crete, the behaviour of beams when tested

to the breaking point, and the problem of

buckling during prestressing.

Society for the Advancement of
Management; Proceedings of the
Annual Fall Conference on Prin-
ciples, Methods and Techniques for

Increasing Productivity, Reducing
Costs and Improving Human Rela-
tions. Xew York, the society, cl951.

212 pp., $5.00.

These proceedings are made up of 29
papers on management, .such as "Nlotiva-
tion of human resources", by D. .J

Morgan: "Industrial mobilization", b;.

Leo Cherne: "Effective manpower utiliza-

tion under emergency conditions", by H.
F. Gracey; "Elxecutive training and
development", by E. G. Planty: ".Vine

incentive plans in a 200-man plant '. bv
F. R. Larrabee: "The logic of efficienc'.

and its acceptability in practice", by R. I'

Brecht. The book also contains a list of the
society's i)ublications.

Soil Mechanics for Civil Engineers.
B. H. Knight. Toronto, Longman>
Green, 1951. 255 pp., illus., $4.20.

This book is not intended for the

specialist, and, with a technical public in

view, its chapters have been arranged so

as to be more or less self-contained.

Complicated mathematical proofs have
been omitted, and every effort has been
made to keep the mathematical portions
as simple and self-explanatory as pos.«ible,

although for the benefit of those readers
who wish to delve more deeply, a full set

of references has been included. Con-
siderable stress has been laid on applica-
tions of soil mechanics to highway engineer-
ing problems.

Sound Reproduction, 2nd ed. rev. and
enl. G. .\. Briggs. Bradford. Wharfdale
wireless works: C'. W. Pointon, Montreal.
246 pp., illus., 10/6. Lib. ed. 18/3.

\\'ritten in non-technical language, this

volume deals principally with sound
reproductions under domestic conditions,

and is divided into 2 parts.

The chapter on Loudspeakers treats of

size, shape and lining of cabinets, ribbon
speakers, reproducing for schools, etc.

Records, the .second part, deals with all

types of records, pickups, needles and
grooves.

.\cknowledgments to Technical .\rtiol'

and Books makes a short useful biblio-

graphy, and the book is indexed and
excellently illustrated.

Structure and Mechanical Properties
of Metals. Bruce Chalmers. London
Chapman, 1951. 132 pp., illus., 18s

(Being volume 2 of a series of mono-
graphs on metallic materials published
tmder the authority of the Royal
.\eronautical Society).

Hours

Mon., through Fri. . . 9 a.m. to 5 p.m.

Saturdays 9 a.rn. to 12 noon

Bibliographies and Literary

Searches

Short subject bibliographies are compiled

on request.

Extensive searches will be made at a

charge of $3.00 per hour to members, and

$5.00 per hour to non-members.

Please give as much detail as possible when

requesting information of either type.

LIBRARY REGULATIONS
Borrowing and Purchasing

Books, periodicals, photostats, translation,

etc. may be borrowed for two weeks at a

time. .4 fine of 25c. per day \»-ill be

charged for each day borrowed items
are retained beyond this period.

A library deposit of .^.00 at par in

Montreal is required for which tW'

items may be borrowed at one time. Books

periodicals, etc. may be ordered by mem-
bers through the library. .\ll carrying

charges are payable by the individual con-

cerned. Except in the case of library de-

posits, please make no payments in

advance.

Non-members may consult the library,

but mav not borrow material.
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I ABSOLUTELY TIGHT

Quick Coupling Units ^ quick detach
EVER-TITE Units are permanently affixed to outlets. Hose connection is made by merely

sliding the coupler over the adapter—and pressing handles closed. Sizes 1/2" to 6".

Think of these advantages:

SPEED - SAFETY - ECONOMY - STRENGTH - LIGHT-WEIGHT
- NO THREADS, SNAPS OR TURNING LUGS -

- TIGHT UNDER ALL PRESSURES - POSITIVE ACTION - NO GUESS WORK -

For prices and technical details write to the Canadian Distributors:

^T/-

R. IV. G. OIL
5337 PAPINEAU AVENUE

EQUIPMENT CO. LTD.
MONTREAL, QUE.

Gasoline

Fuel Oil

Gases

Benzol

Aromatics

Steam

Chemicals

Paints

Syrups

Etc., Etc.

This volume is intended to give a simple

picture of the structure of metals and
alloys in relation to their mechanical
properties. The author has avoided
mathematical treatment, but it is assumed
that the reader has an elementary knowl-
edge of physics and chemistry. After

describing the structural build-up of the

metal, the process of mechanical deforma-
tion is described, together with its effects

and the effects of heat treatment. A brief

account of the means of examining a
structure and determining its qualities,

is also given.

Transit Modernization of Street Traf-
fic Control: a Programme of Muni-
cipal Responsibility and Adminis-
tration. John Bauer and Peter Costello.

Chicago, Public Administration Service,

1950. 271 pp., .$5.00.

The main concern of the authors of this

volume is the solving of the problem of

mass transportation and general street

traffic. This is a question very much in the
limelight in most large cities to-day, both
how streets should best be planned for

layout and traffic, and the means of

transportation, whether street-car, trolley

foaches or busses, or a combination of all

three.

The two writers are both unequivocally
in favour of complete modern bus rolling

stock for all city mass transportation.
The problem is thoroughly discussed from
all angles, including the financial and
makes both interesting, and instructive
reading. The book is indexed and also
carries an appendix of "Mass transporta-
tion systems in U.S. cities of 100,000

population and over, as of 1949", listing

the number and type of each vehicle used,

i.e., street-cars, buses, trolley coaches,

and rapid transit cars.

World Airline Record 1%0-19.51. Chi-
cago, R. R. Roadcap & Associates,

cl950. 263 pp., illus., $9.75.

This volume presents a traffic, operating
and financial coverage of all U.S. certifi-

cated airlines, as well as similar information
of all the leading airlines of other countries.

It is estimated that more than 75% of the
world's scheduled airline services is covered
in this edition. For convenience and uni-

formity of presentation, data for individual
airlines are arranged under the following

headings: Routes, history, description and
management; revenue traffic statistics:

income accounts: payload and income
account analysis; balance sheets; capitali-

zation and financial ratios; historical

financial summary.

STANDARDS
British Standards. British Standards

Institution, 24/28 Victoria Street,
Westminster, London, S.W.I.

B.S. 329:19.51 — Round Strand Steel

Wire Suspension Ropes for Lifts and
Hoists. 3 .

The rope constructions included in this

standard are 6 x 19, fix 19 with 6 filler

wires, 6 x 19 Seale, 8 x 19, 8 x 19 with 6

filler wires and 8 x 19 Seale. It includes

testing requirements, breaking loads and
weight of the ropes.

B.S. 641 :1951 — Dimensions of Small
Rivets for General Purposes. 2/6.

This standard specifies the dimensions
of small rivets, such as snap, pan, mush-
room, flat and countersunk headed rivets
of nominal diameters below V2 inch for
general purposes, and the dimensions of
countersunk head rivets — 140° (hose
rivets) and reaper rivets.

B.S. 673:1950 — Pneumatic Tools and
Accessories. 3/-.

This standard deals with the dimensions
of shanks for use with the following types
of pneumatic tools: rock drills; chipping
and caulking hammers and stone tools;

picks: demolition picks and .spades;

concrete breakers; and riveting hammers.

B.S. 743:1951 — Materials for Damp-
proof Courses. 2/6.

The specification gives details of lead,

copper, bitumen, mastic asphalt, slates

and bricks for use as damp-proof courses
and information concerning mortar for

the bedding of the various materials. An
appendix gives guidance in the selection
and laying of damp-proof courses.

B.S. 1113:1951 — Water Tube Boilers
and their Integral Stiperheaters.
12/6.

This standard applies solely to water
tube boiler units including superheaters
and economisers and the other parts
connected thereto, without the inter-

position of a shut-off valve, exclusive of

brickwork setting and insulation. The

'>SS^iK>^hi.li*^^^
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boilers are required to bo complete with
mountings constructed in accordance with
B.S. 759, unless they are specifically

excluded in the enquiry and order.

B.S. 1249:1951 — Cast iron Columns
for Street Lighting. 2/-.

This revised British Standard super-
sedes the pievious issue which was
published in 1046, and now takes into

account recent improvements in the
design of the colmnns. The strength of

the columns is ensured by a deflection test

and detailed dimensions of a suggested
design are given.

B.S. 1347, Pt. 2:1951 — Boxwood for
Quantity Surveyors. 2/-.

This publication covers boxwood scales

intended especially for the use of quantity
surveyors, and was prepared at the request
of the Royal Institution of Chartered
Surveyors. Dimensions, standard designa-
tions, dividing and figuring are specified.

The scales are of flat section, with f)nly

one scale marked on each edge.

B.S. 1680:1950 — Formulae for the
Construction of Paste Polish Tin.s
(Seamless anil Built-up). 2/-.

Before the war, it was not uncommon to

find tins used for paste polishes construct-
ed with deeply recessed bottoms and
exaggerately domed lids, which were
clearly intended to suggest that more
polish was being sold than was in fact the
case. These formulae, if widely used, will

safeguard the public against such practices.

B.S. 1707:1950 — Binder Distributors
for Road Surface Dressing. 2/6.

The standard specifies the essential

requirements for the distributors and lays

down a requirement for uniformity of

transverse distribution of binder. It deals
with capacities of tanks and requirements
for distribution of binder and deals with
lagging, roadwheels and brakes, speed
control, measurement of volume and
temperature of binder and equipment for

hand spraying.

B.S. 1709:1951 — Nomenclature of
Drawing Instruments. 2/-.

Herein given are names and descriptions
of over eighty drawing instruments. Com-
passes are dealt with first, these being
divided into six classes, i.e., half sets,

compas.ses, dividers, bows, bow half sets

and spring bows. The remaining instru-
ments are sub-divided into five classes,

i.e. ruling pins, prickers, steel tracers, beam
compasses and proportional dividers.

B.S. 1710:1951 — Colour Identification
of Pipe Lines. 2/6.

This standard provides primary identi-

fication colours which indicate the class

of content in pipe lines, these colours being
applied along the length of the pipe or in

broad rings, as desired. Detailed identifica-

tion of the contents by narrow rings or

letters and for certain special conditions,

are covered in the appendices.

The following book notes appear here
through the courtesy of the Engineer-
ing Societies Library of New York.
The books may be consulted at the
Institute Library.

Construction with Moving Forms.
L. K. Hunter, London, Concrete
Publications, 1951. 56 pp., illus., $1.75.

This book considers the design and use
of vertical slip forms for the construction
of tall concrete bins, silos and other simple
structures. The construction of forms,

procedure for their use, description of the

concrete plant used, reinforcement meth-
ods, and special applications are discussed.
A special chapter is included on hori-

zontally travelling forms for sewers,

culverts, sea-walls, etc. Numerous illustra-

tions accom any the text.

Fundamentals of Electrical Engineer-
ing. F. H. Pumphrey. New York,
Prentice-Hall, 1951. 668 pp., illus.,

$7.65.

Intended as a text for a year's course
for non-electrical engineering students,
this book provides the background needed
for the application, selection, operation
and maintenance of various types of

electrical equipment. Onlv a minimum of

design computation is included. P]lectronie

techniques are treated in detail. In addi-
tion to an explanation of physical phe-
nomena, suflBcient quantitative material
is provided so that simple amplifiers and
electronic switches can be designed.

Heating Ventilating Air Conditioning
Guide, Vol. 29, 1951. New York,
American Society of Heating and
Ventilating Engineers, 1951. 1456 pp.,
illus., $7.50.

A standard reference book, its fifty

chapters are devoted to such varied
topics as the fundamentals of thermo-
dynamics, the physiological bases of

heating and air conditioning, the calcula-
tion of heating and coaling loads of en-
closed spaces and to descriptions of

systems and apparatus such as, steam-
heating systems, panel heating, electric

heating, refrigeration, and drjdng system*^.

The many changes made in this new edi-

tion are Usted in the preface. There is a
large indexed .section of conderLsed manu-
facturers' catalogs.

Introduction to the Study of Aircraft
Vibration and Flutter. R. H. Scanlan
and R. Rosenbaum, Toronto. Macmilkn
1951. 428 pp., illus., $7.50.

This book is intended for use by pra<-
tising engineers in the field who are not
familiar with modern techniques of aircraft

dynamics, and also by senior or graduate
engineering students in courses in aircraft

vibrations. The emphasis is on "classical''

questions, e.g., the mechanics of linear

structural vibration and the various cases

of wing flutter the air forces for which can
be described by potential theory in incom-
pressible air. Compressible flow resulta,

as well as other advanced material, are

included in the appendix. An extensive

classified bibliography is also included.

Plant Layout. J. A. Shubin and H.
Madeheim. New York Prentice-Hall,

1951. 433 pp., illus., $7.35.

Written for students of engineering

and management, this book considers the

principles, techniques and procedure

-

connected with the selection and layoi

of plant facilities. It discusses econonu
change and growth, the characteriiticf

of industrial processes, plant location,

product design, technological advance,
and equipment replacement problems.

Materials handling and building considera-

tions are discussed in separate chapters.

Review questions are included at the end

of most of the chapters.

Quantum Theory. D. Bohm. New York
Prentice-Hall, 1951. 646 pp., illus.,

$10.00.

This book provides a basically quali-

tative and physical presentation of

fundamental principles, supplemented with

a broad range of specific applications that

are worked out in considerable mathe-
matical detail. Parts I and II present

physical and mathematical formulation^

of the quantum theory. Part III is devoted

to applications to .simple systems, Part H'

to methods of approximate solutions oi

Schrodinger's equation. Part V to thr

theory of scattering, and the last Part ti

the quantum theory- of the process

measurement.

Recent examinations of Osmose appli-
cations over 10 years old verify our claims
of .3 to 5 times increased life of treated
wood. Copies of performance reports
covering such subjects as POLES. TIES.
DAMS. CONVEYORS. FUMES. ROOFS
and other.'^. are available upon rc«|ue.st.

FLUME.

—

Saguenay district. M-yeor-oW Osmose-

treated section required no mair.tenartce. Untreated

section replaced after 8 years.

OSMOSE WOOD PRESERVING COMPANY
OK CANADA LIMITKD

H,„,l O/firr „„,l riant: 1080 PRATT AVENHK. MONTKKM.
HALIFAX . TORONTO . WINNIPEG • EDMONTON . VANCOUVER
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Route Surveys, ri, Rubey. rev. ed.

Toronto, Macmillan, 1951. 282 pp.,

illus., S5.25.

.\s stated on the title-page, (his is a

pocket book for the survey, design and
construction of railways, highways, tram-

ways, beltways, canals, flumes, levees,

pipe lines, transmission lines, and other

route constructions. Beginning with the

reconnaissance, the te.\t proceeds through
a detailed discussion of location, curve

layout, excavation and (unbankiuent, etc.,

with emphasis on practical jjiocedures.

.\earl\- 300 pages are devoted to data
tables for quick reference in the field.

Vacuum-Tube Voltmeters. J. F. Rider.
2nd ed. revised by J. F. Rider and A.

W. Barber. New York, Rider, 1951. 422

pp., illus., «4.50.

This book deals with the principles of

the various types of vacuum-tube volt-

meters, their design, application and
repair. Every type of instrument is

discussed, and most every commercial
version is noted in detail, including a

presentation of the schematic wiring

diagram. The second edition reflects the

extensive changes made in vacuum-tube
voltmeters during the last ten years.

BOOKS RECEIVED

Aircraft jet powerplants. F. P. Durham.
New York, Prentice-Hall, 1951. 326 pp.,
illus., $6.65.

Analysis of the four-bar linkage, its

application to the synthesis of
mechanisms. J. A. Hrones and G. L.

Nelson. New York, Wiley, Cambridge,
Mass., Technology press of the Massa-
chusetts institute of technology, 1951.

730 pp., illus., $15.00.

Applied electricity. Edward Hughes.
London, Longmans, cl950. 412 pp.,
illus., $2.10.

(Canada 1951: The official handbook of
present conditions and recent pro-
gress. Canada. Dominion Bureau of

Statistics. Ottawa, King's printer, 1951.

311 pp., illus., 25 cents.

Communication networks and lines.

W. J. Creamer. New York, Harper,
cl951. 353 pp., illus., $6.00.

Destins industriels du monde. Albert
Ducrocq. Paris, Berger-Levrault, 1951.

326 pp., illus., 560 fr.

Klenients of television systems. G. E.

Anner. New York, Prentice-Hall, 1951.

804 pp., illus.

Engineering thermodynamics. H. J.

Stover. New York, Wiley, cl951. 458

pp., illus., $5.75.

Eyes in industry: a comprehensive
book on eyesight written for indus-
trial workers. D. A. Campbell and
others. 234 pp., illus., $6.00.

Gas turbine manual. R.'J. Welsh and
Geoffrey Waller. London, Temple Press,

1951. 243 pp., illus., 25/-.

Handbook of oil burning. F. H. Faust
and G. T. Kaufman. New York, Oil-

Heat Institute of America, cl951.

978 pp., illus., $10.00.

National fire codes. 5 volumes. V. 1 —
Flammable liquids, gases, chem-
cals and explosives. V. 2 — Dust
explosions. V. 3 — Building con-
struction and equipment. V. 4 —
Extinguishing and alarm equip-
ment. V. 5 — National electrical
ct>de. National Fire Protection Asso-
ciation. Boston, the association, 1948-

1951. illus. Prices: V. 1, $4.00; V. 2,

$3.00; V. 3, $4.00; V. 4, .$3.00; V. 5,

$4.00.

Introduction to the design of under-
ground openings for defense. Colo-
rado school of mines. Golden, Colorado,
the school, 1951. (Being Quarterly
of the Colorado School of Mines, V. 46,

n. 1, January 1951.)

Operation of sickness benefit plans in

collective bargaining. Fred Slavick.

Princeton university, industrial relations

section, 1951. 109 pp., $2.50.

Origin of the earth. W. M. Smart.
C-ambridge university press; Toronto,
Macmillan, 1951. 239 pp., illus., $2.75.

Petroleum geology. E. N. Tiratsoo.

London, Methuen, 1951. 449 pp.,
illus., 42/-.

COGHLIN SPRINGS
for Quality and Satisfaction

We manufacture all kinds of Springs, large
and small, for every purpose.

Our eighty-two years' experience is your
guarantee of superior quality and work-
manship.

3320 ONTARIO STREET EAST

MONTREAL, CANADA
Established 1869

Agents :

Filer-Smith Machinery Co. Limited, Winnipeg
C. M. Lovsted & Co. (Canada) Limited, Vancouver

Always carry

Canadian Pacific Express

TRMELLERS CHEQUES
Protect your money this easy way . .

.

carry it in the form of Canadian Pacific Express

Travellers Cheques which you countersign when

cashing. If lost, uncountersigned, your money is

refunded. Obtainable from all Canadian

Pacific agents and most bonks.^
Canadian Pacific Express

TRAVELLERS CHEQUES
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Public works congress, 56th annual.
New York, October 1950, Proceed-
ings. Chicago, American public works
association, cl950. 164 pp., illus., $5.00.

Radio amateur's handbook, 28th ed.
American radio relav league. West
Hartford, Conn., Tlie league, 1951.
551 pp., illus., $2.50.

Relaxation of constraints and moment
distribution. J. Jennings. Manchester,
Emmott, cl951. 40 pp., illus., 3/-.

(Mechanical World monograph No. 62).

Reviews of petroleum technology,
\. 10, 1948. Institute of Petroleum.
London, the institute, 1951. 350 pp.,
27/6.

Safety in the chemical laboratory.
H. A. Peiters and J. W. Creyghton.
Loudon, Butterworths, also Lange,
Maxwell & Springer, 1951. 258 pp.,
illus., 15/9.

Selected writings of Bolivar. 2 volunies
Banco de Venezuela. New York, the
Colonial piess, 1951. V. 1, 355 pp.,
V. 2, 467 pp., illus.

Thermodynamics of fluid flow. N. A.
Hall. New York, Prentice-Hall, 1951.

278 pp., illus., $7.35.

Water treatment for industrial and
other uses. Eskel Nordell. New York,
Reinhold, 1951. 526 pp., illus., $10.00.

TECHNICAL BULLETINS
RECEIVED

British Electrical and Allied Industries
Research Association. Technical
Reports:

\o. C T235, 1951 — Rates of rise

of restiiking voltage at circuit-breaker
positions on 66-kV systems, (System Bj,

by L. Cosland and H. Goldenberg. No.
G/T236, 1951 — Rates of ri.se of restriking

voltage at circuit-breaker positions on
6(i-kV systems, (System C), by L. Gosland
and J. S. Vosper. No. L/T232, 19.50 —
"Heat developed" and "Powder" Lichten-
berg figures and the ionization of dielectric

surfaces produced by electrical discharges,

by A. Morris Thomas. No. L/T249, 1950— Dielectric properties of ketones, bv
Vera Daniel and K. H. Stark. No. W /T19,
1951 — Application of electric steam
generators to the sterilization of farm
dairy equipment, by C. A. C. Brown and
others.

Canada. National Research Council.
Radio and Electrical Engineering
Division. Progress Reports:

No. ERA — 204 — Progress report for

January-March 1951.

Canadian Mining and Metallurgical
Bulletin. Preprints:

(Joal in 1950; Particularly the Domestic
Market, by C. L. O'Brian.

Quarterlv of Applied Mathematics.
Reprints:

Structural analysis by distribution of

deformation, by C. V. Kloucek. Reprinted
from Volume 9, No. 1, April 1951.

U. S. Bureau of Statistics. Labor
Department: Serials:

No. R. 2019 — Work time required to

buy food, 1937-1950. Reprinted from
Monthly Labor Review, Feb. 1951.

U. S. Highway Research Board. Biblio-
graphies:

No. 9, 1951 — Bibhography on resistan-

ce of bituminous materials to deterioration

caused b_\- physical and chemical changes.

. . . Bulletins:

No. 35, 1951 — Highways with a
narrow median.

. . . Research Reports:
No. 13-B, 1951 — Scour around bridges.

HOW TO MAKE

A WEEK

• • • IN
CANADA

From St. John's, Newfoundland, to Victoria, B.C-,

is a distance of 3,980 miles. Scattered throughout

this tremendous area are your customers and
prospects. With even the largest sales force you
must inevitably ignore some accounts at time^ . . .

unless you also use selective business paper

advertising to keep your customers informed.

No matter what your product or service, there

are one or more Canadian business papers to

carry your messages to e.xaotlv the field vou
want to reach. Supplement vour personal calls

by regular contacts through business papers, and

keep a// your customers iniormed. all the time.

This paper is a business paper— one of 100 rrode . . . technical . .

service . . . and management publications covering every sectier

of Canadian business and industry.

WHEN YOU WANT TO TALK BUSINESS

USE A BUSINESS PAPER

Business Newspapers Associatio
OF CANADA

137 WELLINGTON ST. W., TORONTO, CANADA
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MALLORY
SILVER CONTACTS

Fine and coin silver, while having

desirable properties for many applica-

tions, do not provide the physical

properties required for some appli-

cations. To cover these applications,

Mallory has developed a series of

silver base alloys. These alloys have

such improved characteristics as

greater resistance to wear, less stick-

ing or metal transfer, and greater

hardness. Mallory is fully qualified

to recommend the best contact

material for your design. Write today.

Savings and New Precision

In Composite Contacts

Resultfrom Mallory Research
Better performance and substantial savings for customers have

resulted time and again from Mallory pioneering in the metallurgy

and fabrication of contacts.

One recent Mallory development is a precision method for

brazing silver or silver alloy discs to a base metal backing . . .

holding the finished assembly to such close tolerances that

machining is not required to square-up the finished piece. Com-

pared with the high material cost of solid silver contacts ... or

the expensive finishing operation usually required in composite

assemblies . . . this development permits important cost reduc-

tions for Mallory customers.

That's value beyond expectation !

Mallory contact know-how is at your disposal. What Mallory

has done for others can be done for you.

Electrical Contacts and Contact Assemblies

JOHNSON MATTHEY
& MALLORY LIMITED
110 INDUSTRY STREET, TORONTO 15.

MONTREAL BRANCH, 606 CATHCART ST., MONTREAL, QUE.

rHE ENGINEERING JOURNAL August, 1951

SERVING INDUSTRY WITH

Electromechanical Products

Resistors Switches

TV Tuners Vibrators

Electrochemical Products

Capacitors Rectifiers

Mercury Dry Batteries

Metallurgical Products

Contacts Special Metals

Welding Materials
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Sifsmss & iHPiisnm dmfs

Appointments and Transfers

Ira G. Needles.—Ira G. Needles has

been elected president of the B. ¥. Good-

rich Rubber Company of Canada, Lim-

ited. Mr. Needles has been the vice-

president of the Company since 1945. He
>ucceeds George V\ . Sawin. who has

lesigned for reasons of health.

Mr. Needles has been with the Good-
rich organization since 1916 and in 192.")

became a member of the staff of B. F.

Goodrich of Canada.

Ira if. Needles

C.iM. and S. Appointments.—The ap-

|ii,intment of J. Bryden, J. H. Salter

::iiil B. F. Sutherland to the po.sitions ol

iiilministrative assistants, was announced
recently by R. W. Diamond, m.e.i.c,

vice-pre.-ident and general manager of

the Consolidated Mining and Smelting

Company of Canada Limited.

•
New Gntta Percha Offices.—Gutta

I'eiclia A l{ubber, Liiiuted, have ann-

Dimced the opening of new offices and

warelioiir'e« in Montreal, and St. James,

.\I.iniloba.

The new Montreal premises are located

at 078.'. L'|)per Lachine Road (telei)honc

VVAlnut 11161). The St. Jame.'^ office i~

located ai 1780 HJlice Avenue (telephone

e2-384).

812

J. B. Knox.—J. B. Knox has been
named manager of the Engineering
Products Department of R.C.A. Victor

Compan}- Ltd.

Mr. Knox joined the Company as an

engineer in 194U. He has had extensixe

(.\l)erience in the electronics field m
Canada. China, and England.

Fairbanks-Morse Appointments.—The
Canadian Fairbanks-Morse Company
Limited has made tlie following aj;-

pointments.

W. B. Coutts is now manager of the

Fort William branch which is located

at 300 Simp.son Street. He has been
with the Company since 1927.

M. L. Genest has been named man-
ager of Marjlime operations. He will

make his headquarters at 75 Prince

William Street, Samt John, N.B. He
was formerly manager of the Fort Wil-

liam. Ontario, branch. Mr. Genest has

been with Fairbank.-^-Morse ^ince 1913.

G. L. MacDonald.—G. L. MacDonald
lias taken up residence in Fort William
where lie will be in charge of the sales

a>tivities of the English Electric Com-
pany Limited. His lerritory vrill be the

l.a..t iiead and surrounding area.

J. R. Keller.—J. R. Keller has been

appointed to the siatf of the Iractional

lior.sepower motor section of Canadian
General Electric's supply department.

He w.ll operate out of the head office of

the Compau}' in Toronto and will be

responsible for the general application

and sale of small motors.

Imperial Oil Fellowship.—Fred Harold

Knelinan. who is now doing posi-

giadiiaie work at the Imperial College-

of Science and Technology-. London.
England, has been awarded an Imperial

Oil lellowship for research in ciiemica!

engineering. The fellowship is one oi

four olTerp<l anniiaily by Imperial Oil

Limited to encourage post-gratfuatt

scientific rese;:nh. It is valueti at Sljj.i*'

a year and ma.v be held for a period

u)) to three years. Mr. Ivnelman live-

m \\ innipeg.

W. B. Coutts ^I« L. Genest
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DOMINION BRIDGE
The five welded digesters for the new Columbia

Cellulose Mill* are the largest of their kind

in Canada. Because of their size, ordinary

methods were impossible and for the first time

— besides field welding —stress relieving

and X-ray examination were carried out in fhe field.

This outstanding project is typical of the

pioneering spirit which has enabled Dominion

Bridge to retain leadership in Canada's

heavy industry for nearly seventy years.

*Prince Rupert, B.C.

Plants ai:

Vancouver, Calgary, Winnipeg,
Toronto, Ottawa, Montreal

Associate Companies ai:

Edmonton, Sault Ste. Marie,
Quebec, Amherst

Also by DOMINION BRIDGE:
• Structural Steelwork for all

mill buildings

• M & M. floor gratings and
steel stairways

• Miscellaneous steelwork for

conveyors

• Reinforcing steel

• Miscellaneous tankwork etc

uip ft: rap
haul-ups, conveyor steelwork, cranes, sulphi^^mulphite digesters and other

vessels, boilers, gratings, stairs, steel structures and warehouse steel supplies.
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John D. Houlding.—John D. Houlding
has been appointed to the Defence Pro-
duction Board at Ottawa as electronics
production officer, radar section. He is

on loan to the government from Cana-

a radar officer on loan to the Royal
Navy during the war.

Canadian Blower and Forge Changes.—John H. Gregory has been appointed

Mr. Gregory has been with the Com-
pany for many years. He was appointed
Toronto manager in 1938, manager of
engineering sales in 1943 and made a
director in 1947.

John D. Houlding John H. Gregory John McMillan

dian Westinghouse Company Limited
where he was electronics marketing de-
partment manager.
Mr. Houlding has been an electronics

engineer with Canadian Westinghouse
since 1945. He served in the R.C.N, as

vice-president and managing director

and John McMillan is now vice-presi-

dent and plant manager of Canadian
Blower and Forge Co. Ltd. Mortimer A.
Montgomery, m.e.i.c, is sales manager
(see "Personals").

Mr. McMillan joined the Company in

192U. He entered the sales department in

1923 and was transferred to Toronto in

1928. He was placed in charge of

machine tool sales in 1941 and elected

to the directorate in 1947.

PROUDLY REPRESENTING

CONTRACTORS MACHINERY COMPANY
INCORP.* CANADIAN INGERSOLL-RAND

CO. LIMITED . LONDON CONCRETE

MACHINERY CO LIMITED • MARSHALL

SONS & COMPANY LIMITED . THOS.

SMITH & SONS (RODLEY) LIMITED •

JOHN FOWLER & CO. (LEEDS) LIMITED

. MONTGOMERIE REID ENGINEERING

CO. LIMITED • OTTAWA STEEL

PRODUCTS, INC. . TRI-LINE COMPANY

MAKING ONTARIO STRONG
The construction industry is performing

new miracles of progress in Ontario. Plunging

across farm lands to build great highways,

blasting through solid rock for a new water

course, building bridges ... in this way and

dozens of others, Ontario is being made strong.

Wherever there is construction,

and it is everywhere, you will hear the name

Gordon Dickson Equipment,

suppliers of machinery for every job.

(W
7S HAVCRSON BLVO.— TOKONTO

reiePHONB—RODNEY 2401
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pre^^^tfon contamination. The Inconel
sheetS^^^e spot welded to the steel shell

by a n^^^^fcmatic machine developed by
Inglis at t^^^^joronto plant. This process
provides unil^^ ^spacing of the spot welds
throughout tfii^-^^^^1^ area of the lining.

There are over yS/Sppfc^at^elds in each
vessel. Special pre^t^^^^^Mere taken
during manufacture to enslifi^j^^^mplete
soundness of the whole v^s^fjjfdboth
mechanically and metallurgically
and fabrication of these special vessi

adequate proof, if such is needed, of

ability of Canadian manufacturers to meel
any requirement of Canadian industry.

JOHN INGLIS CO. LIMITED • TORONTO. CANADA

General Engineering Division

Engineers & ManuJdWl^^rs

of ]^i^.
Paper-making Mac

and Equipment

':>-^\'-

J 700/518

iTRICT OFFICES • HALIFAX • MONTREAL • WINNIPEG • CALGARY • VANCOUVER
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DOMINION GIANT
GREAT NEW COLUMBIA

T^OMINION RUBBER is especially proud of this job. The Columbia
"^Cellulose plant is the most advanced of its kind in the world. Every

phase of its operation was planned for streamlined efficiency. Every piece

of equipment was specified because it had proved best in its Held. As

a result, Dominion "Giant" Belts were the obvious answer to this vast

materials-haulage problem.

While your haulage problems may not be
as those at Columbia Cellulose, your aim
is the same : lowest possible cost-

per-ton materials-handling.

Dominion Rubber Belting Engineers

will be glad to help you achieve this.

numerous

24" Dominion "Giont", 312' long, is coal conveyor transfer

• belt carrying fuel to powerhouse.

This Cross Belt conveyor, a 40' 5-ply, 42" Dominion "Giant",

2. is track-mounted so that it con distribute chips evenly the

length of the storage bin.

A 48" wide, 235' Dominion "Giant" hauls 280 tons of

3. chips an hour up a 15° incline, and over an automatic

weigher, shown mounted under rollers.

Below:
General view of new
Columbia Cellulose plant on^

Watson Island, &.C.
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BELTS INSTALLED
CELLULOSE PULP PLANT

FROM the smallest belts used Oft

portable conveyors to great belts

for huge materials-handling jobs, more
and more Dominion "Giants" are being
specified. Under unusually severe condi-

tions, Dominion "Match-
less" Belts are getting the
call from Canadian indus-
try. Every Dominion Belt
is engineered to deliver
long, trouble-free service

and lowest cost-per-ton
haulage.

i "T"*""*"

-

« • •
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The Pumps In The New

Columbia Cellulose Mill

are

^anadicuu 99

These pumps were "job-engineered" with all the many complex

pumping problems of the Columbia Cellulose Mill in mind.

Designed to give easy accessibility to all extra-heavy, durable

parts for on-the-job inspection, these Canadian Buffalo Pumps

will give years of efficient, uninterrupted service.

PUMPING

PROBLEMS

Simply write to us out-

lining your pumping

problems and we'll send

you a bulletin describ-

ing the equipment best

suited for your require-

ments.

CANADA PUMPS
LIMITED

HEAD OFFICE: KITCHENER, ONTARIO

EnginMring SaUt Offices: MONTREAL TORONTO HAMILTON SAINT JOHN

WINNIPEG REGINA CALGARY EDMONTON VANCOUVER

BUSINESS AND INDUSTRIAL
BRIEFS

(Continued from page 814)

Publications
For copies of the publications

mentioned below please appl)

to the publishers at the ad-

dresses given in the items.

Please mention The Engineering

Journal when writing.

New Dearborn Folder. — Dearborc
Chemical Company. 24.54 Dimda.s Si

W., Toronto, has available a new. 2-

colour, attractive folder covering tht

control of return line corro-sion.

The folder, designated as Bulietii)

No. 5013, covers the cause.? of return

line corrosion and Dearborn's correctivf

treatments. Copies may be obtained b}

writing to the Company.

Combustion Engineering Products.

—

Combustion Engineering Corporatior
Limited, 540 Dominion Square Building

Montreal, Quebec, has recentlj" preparet

an attractive folder dealing with tht

equipment it manufactures and distri-

butes. The wide range of products cov-

ered includes superheaters, desuper
heaters, economizers, exhaust steam in-

jectors, locomotive feedwater heater
and pipe coils, Ijungstrom air preheabere
locomotive multiple throttle headers

rough and machine grey iron and semi
steel castings, steam generating unite

type E underfeed stokers, chain grab
stokers, skelh' stokers, low ram stokers

travelling grate stokers, C-E spreadc
stokers, chemical recovery sj^stems, To<k
oil burning equipment, bowl mills, rolle

mills, separators, pulverizers, flash dryin)

systems and coal and ash handling sys

tems. The folder also deals with pro

ducts of the De Laval Steam Turbim
Company which include turbines, rotar

blowers, gear reduction units, centri

fugal pumps, etc. At its Sherbrooke
Quebec, plant the Company manufac
tures, under license, process, liquor, am
stock pumps and centrifugal wate
pumps. Copies may be obtained fron

the Companj'.

Unifin Tube Catalogue.—Unifin Tub
Company, London, Ontario, have issuw

a most attractive 40-page folder in whid
are described "L^nifin" extended surfae

heat transfer units for industrial

commercial applications.

This Unifin tubing is manufactured ii

Canada by an all-Canadian compaaj
The catalogue gives a brief descriptiffl

of the patented Unifin tube, a descriptio

of construction and application of Unifc

blast coils, details of the correct sdec

tion of coils for specific requiremenfe

description and selection data on Uiii&

frost-proof blast coils, notes on instaUa

tion of coils, description and seleetjoi

data on L^nifin booster coils, descriptioi

and physical data on Unifin unit heate

coils. It concludes with some genera

data material which is of interest

engineers.

The catalogue is most attractive i

appearance and highly informative

content. Copies may be obtained b;

writing to the Company,
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lolcroft Releases.—Holcroft & Cora-
lany, contracting engineers, 6545 Ep-
ivorth Blvd., Detroit 10, Michigan, offer

I'oumal readers the following pamphlets.
''Bearing Balls Hardened Within Close
limits in Automatic Shaker-Hearth Fur-
laces". "Bright Annealing of Copper in

pontinuous Controlled-Atmosphere Fur-
jiace". ''Ford Transmission Shafts, Gas

' irburized, in Automatic Furnaces".

/ertical Transportation. — Eastern
>teel Products Limited, 394 Symington
V\enue, Toronto 9, Ontario, offer buUe-
in No. 125. This is a 4-page brochure
rhich describes the elevators, accessor-

es, and moving stairvi^ays manufactured
;y them in conjunction with J. & E
iall Limited.

"electrical Fittings.—Buchanan Elec-
ncal Products Corporation, Hillside,

s'ew Jersey, have available copies of a

4-page, two-colour, brochure in which
re described the electrical fittings they
lanufacture. These fittings include con-
ectors, knockout plugs, conduit bush-
igs, conduit locknuts, box connectors,
loulded terminal blocks. Copies may be
btained by writing to the Company.
.^K for Bulletin No. 1050.

an Folder.—T. C. Chown & Co., 1440
t. Catherine St., West, Montreal, are

ffering an eight-page illustrated bulle-

in describing the design features of the
jrced draft fans manufactured by the
'rat-Daniel Corporation. The booklet
lustrates very effectively fan wheels,
esigned with precisely shaped back-
ard curved blades that permit an
Imost perfect flow of air from leading
nil trailing edges. Various types of
• iiising are also .shown. Ask for Bulle-
n No. 300.

'iesel Engines.—A new comprehensive
uUetin describing its type FV Diesel
ngines has just been announced by
'he Cooper - Bessemer Corporation,
fount Vernon, Ohio. Built in six,

ght, twelve and sixteen cylinder
pes, the engines are currently used

• r locomoti^'e service, draglines, and
eetric power generation in industrial
!ants. The bulletin gives complete
igineering data, specifications and
nver ratings. Ask for Bulletin FV-63
id apply to the Company.

ragline Buckets.—Five Esco dragline
jackets are described in a new cata-
fgue recently issued by Esco Limited,
16 East 1st Avenue, Vancouver, B.C.
Entitled "ESCO Dragline Buckets for
very Digging Condition" the cata-
gue illustrates and gives specifications
r all five types of draglines manufac-
tred by the Company. The catalogue
irries a great deal of informative data
id specifications are given in easy to
ad detail and are illustrated with a
odel view of the representative
icket. Copies may be obtained by
jplying to the Company.

ttain-Belt Bulletin.—A new bulletin.
nstallation. Operation and Mainten-
ice of Chain Drives and Conveyors"
IS just been published by the Chain
elt Company of Milwaukee.

(Continued on page 828)

The Fans In The New
Columbia Cellulose Mill

Qmacluuu ^ufJalo)
99

Yes . . . the air in the new Columbia Cellulose Mill will be clean

and fresh. For the air handling problems have all been solved

efficiently and economically by Canadian Buffalo Fans that

were designed, built and installed to meet the specific and
exacting requirements involved. ^^^^

FAN EQUIPMENT FOR

VENTILATING — HEATING

COMFORT COOLING
PROCESS COOLING

AIR TEMPERING — AIR WASHING
EXHAUSTING — BLOWING

FORCED DRAFT — INDUCED DRAFT

PRESSURE BLOWING
CLEANING — DRYING

CANADIAN BLOWER
6l forge

COMPANY LIMITED

HEAD OFFICE: KITCHENER, ONTARIO

Tht Canadian Btow*r A Forge Company Limifed it ott^tciated with fht Squier Corporation of Buffalo, N.Y., and
act at •xc/ufrv* manufacturing and tetling agentt in Canada

ENGINEERING SALES OFFICES: MONTREAL • TORONTO • HAMILTON . SAINT JOHN
WINNIPEG • REGINA • CALGARY • EDMONTON • VANCOUVER
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Exterior

of
Boiler

House

is proud to be of service to

CELLULOSE COIVIPANY, LIMITED,

Prince Rupert, B.C.

Planned efficiency is the keynote of the

Columbia Cellulose Co. operation. Manu-

facturing one of the basic raw materials

vital to defense mobilization and modern

industrial development . . . purified cellu-

lose is a key material used in the manu-

facture of modern chemical textile yams

and plastics.

One of Two-
250,000 Ibs./hr.

Steam Generating
Units eacti equipped

witli eight F. W.
Riley Spreader

Machines

PW51-8

(74) 820
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One of four F. W. Riley

Hydraulic Travelling

Grate Stoker Drives.

d design

e engineering

f fabrication
•

1 installation

facilities and Foster-Wheeler

"know-how" are important factors in determining the choice

of steam-generating equipment. Columbia Cellulose is but

another example of Foster Wheeler steam-generating equip-

ment in use and operating efficiently in vital Canadian plants.

FOSTER WHEELER

St. CATHARINES

FOSTER WHEELER LIMITED
designers and manufacturers in Canada of equipment for

POWER AND HEATING PLANTS
Oil REFINERIES

PULP AND PAPER MILLS

HALIFAX • MONTREAL • TORONTO • WINNIPEG • EDMONTON
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Parf of 2900 ft. of 48 in. wood
sfove pipe and end of o mile of

rock tunnel for water supply at

Prince Rupert plant of Columbia

Cellulose Co. Ltd.

Congratulations to

CELLULOSE COMPANY LIMITED

On forceful leadership in constructing and bringing into

operation their great industrial plant at Prince Rupert which is

a substantial contribution to the expanding economy of British

Columbia.

We were fortunate and honoured in having been selected as

general contractors to build such facilities as the mile of rock

tunnel, laying of 29,000 feet of 48 inch wood stave pipe,

excavation at millsite, and other miscellaneous work in con-

nection with this outstanding project.

= CAMPBELL-BENNETT LIMITED
Construction Engineers & General Contractors

1718 West Fifth Avenue, Vancouver, B. C.

Builders of:

HIGHWAYS RAILROADS BRIDGES

WHARVES PULP & PAPER PLANTS WATER SUPPLIES

PIPE LINES TO SERVE ANY PURPOSE

HYDRO-ELECTRIC PROJECTS

SEWAGE DISPOSAL SYSTEMS
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Wood Stave Pipe

Jsed for 51 Mile Water Supply Line
Because of its unique character-

istics, Canadian Wood Stave Pipe

was both the logical and practical

choice for the Columbia Cellulose

Company, Limited's plant at

Prince Rupert, B. C. for their

water supply line.

Low pressure and close adherence

to ground contour were the main

considerations. In this respect

Canadian Wood Stave Pipe with

its low friction loss and exceptional

flexibility was ideal. This 48" pipe

runs for SVi miles in one con-

tinuous series of curves, dips and

tunnels.

This is but one of many instances

since 1904, of how Canadian Wood

Pipe & Tanks have best served the

needs of the pulp and paper

industry.

RnRDinn wood pipe t triiks
LIMITED

550 PACIFIC STREET VANCOUVER,
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G. D. JENSSEX
RAW ACID PLANT

At Watson Island Mill of

COLUMBIA CELLULOSE CO. LTD.

*
B2-~-

Jenssen Rotary

#**^.^mz^« Vaporizer

s Jfll
Tandem

Combustion

-'Wi^Pl Chambers

Jenssen Towers With SIcip Hoist and Man Lift

Elevators

Jenssen Tubular Sulphur Melters Jenssen Six-Way Acid Valve Assembly

G. D. Jenssen Co. Inc., designed and built the following for the new raw acid plant of this new high-

alpha pulpmill.

Sulphur Melting and Molten Storage Acid Towers
Sulphur Burning Plant Pressure Acid Making System
Spray Gas Coolers Settling Tank and Acid Filters

We are also Designers and Builders of:

Jenssen Pressure Acid Systems, Jenssen Auxiliary Process Towers, Recovery Plants — Cooking Acid.

Soluble Base Acid Plants, Semi Chemical Plants, Jenssen SOj Absorption Systems, Sulphurous Acid

Preparation for Bleach Plant Application.

G. D. JEXSSEX CO. INC.
.130 ELECTRIC BUILDING WATERTOfl'^r. XEW YORK
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Bailey Meters meet demand for streamlined

efficiency at Columbia Cellulose Company Limited

This huge, new mill is one of the most advanced of

its kind in the world. Before plans were finalized,

every factor for increased efficiency, safety, and

savings was evaluated. One of the results: Bailey

Meters and Controls in the steam plant.

• Bailey equipment positively reduces fuel consump-
tion, operating costs; adds greatly to plant safety.

• Fullest range of meters, instruments and automatic
control for all types of steam generating equipment.

• Experienced Engineering Service. Bailey men know
their job—and yours.

• Branches across Canada mean Bailey engineers
get on the job faster, at less cost.



C
A PRE-CAST CON-

'Oi/Xm CRETE ROOF
SLABS and INSULATED WALL
PANELS were used in tfie construc-

tion of the new Watson Island, B.C.,

plant of

CELLULOSE COMPANY LIMITED

VACUUM PROCESSED WALL
AND ROOF PANELS were de-

signed especially to meet mill re-

quirements as to low cost, durability,

pleasing appearance, proper vapour

seal and high insulation.

Consult our Engineering Department for

complete data or quotations on:

• PRE-CAST CONCRETE

• PRESSURE GROUTING

• COFFERDAM WORK

• WATERPROOFING

• GUNITE CONSTRUCTION

AND RESTORATION

• REINFORCED AND
PRESTRESSED CONCRETE

• VACUUM PROCESSED CONCRETE

CREAGHAN & ARCHIBALD
LIMITED

Engineers and Contractors

1440 St. Catherine Street West - Montreal 25, Que.
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CRANES
FOR

PULP and PAPER

MILLS

TWO 10 TON
PROVINCIAL CRANES

IN COLUMBIA CELLULOSE
MILL

* Two "Provincial" 10 ton 2 motor Twin-Lift
Underhung Travelling Cranes were supplied for

handling rolls of paper, as shown on the photo-
graph. Thespanof the cranes is 14'-2". Hoisting
and travelling speeds are 12y2 and 100 feet per
minute respectively. All gearing, except the
final reduction at the crane trucks, is enclosed
in oil-tight gear cases which are equipped with
Timken roller bearings. Anti-friction bearings
are used throughout the cranes. Each hoisting
motion is equipped with an electro-magnetic
brake and an automatic mechanical self-

sustaining load brake to give absolute security
when lowering loads. Hoisting and travelling
motions are controlled from a pendant push
button unit which operates full magnetic control
equipment to provide three selective speeds in
each direction of motion.

ROVINCIAL ENGINEERING LTD. NIAGARA FALLS, CANADA
MONTREAL . TORONTO • VANCOUVER

ANUFACTURERS OF ALL TYPES OF ELECTRIC CRANES AND HOISTS
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BUSINESS AND INDUSTRIAL
BRIEFS

{Continued from page 819)

The text is short and to the point
and most of the illustrations show
graphically the correct and incorrect

ways of solving chain installation, op-
eration and maintenance problems.
For a copy of the publication ask for

Bulletin No. 51-7. Write to Chain-Belt
Company, 1600 West Bruce Street, De-
partment PR, Milwaukee 4, Wis.

•
B.I. Callender's Cables.—British Insu-
lated Callender's Cables Limited, Royal
Bank Building. Toronto, Ontario, offer

Journal readers a copy of a 16-page
two-colour publication entitled "A few
words about B.I. Callender's".

The bulletin describes what the Com-
pany is and what it does and gives in-

formation on the manufacturing plants

and products. Copies may be obtained
by writing to the address given above.

British Insulated Callender's Cables
Limited also offer a number' of films

describing the manufacture and laying
of cable. A complete list of films avail-

able for Canadian showing may be ob-
tained by writmg to the Company.

•
Core Drill Standards.—The Diamond
Core Drill Manufacturers Association, 122
East •42nd Street, New York 17, New
York, announces publication of their

Standards Bulletui No. 1.

The bulletin lists the various types and
sizes of core drill equipment in general
use for which standards have now been

written in whole or in part. The publica-

tion shows these parts clearly, with cut-

away drawings and nominal dimensions.
Copies may be obtained at a cost of

50c each. Applications should be made
to the Association in New York.

International Nickel Publications.

—

Reprints of a discussion on Diesel engine
crankshafts cast in gray iron, are avail-

able, without charge, from the Interna-
tional Nickel Company, 25 King Street

West, Toronto. The author is Alexan-
der Finlayson, technical director of Pa-
cific Car & Foundry Company. Other
publications offered by the Information
Service of International Nickel Com-
pany of Canada Limited, are a series of

seven papers on nickel-alloyed brass and
bronze; nickel-aluminum bronze; nickel-

manganese bronze; cupro-nickel ; and
nickel-silver castings. These seven papers
are now in the course of printing.

The behaviour of nickel and Monel
in outdoor atmospheres is the subject of

a technical bulletin recently released by
the Company. The bulletin summarizes
known facts about the weathering qual-
ities of these metals, providing quantita-
tive data on their atmospheric corrosion

rates. Requests should be directed to the

Company.

Drafting Machine.—Indamer Corpora-
tion, 11 West 42 Street, New York 18,

N.Y. offers a Bulletin—No. V, 14—in

which is described the Vibax isometric

and dimetric drafting machine.
It is claimed that this machine will

automatically produce isometric and

dimetric views by tracing over the linet

of standard orthographic drawings. El-
lipses will be perfect and lines will be
at the correct angles and to the same
scale as the original drawing.

Crane Piping Manual.—Crane Lim-
ited, 1170 Beaver Hall Square, Montr
real, offers a .30-page publication "Piping
Pointers", which contains helpful hintt

on the application and maintenance ol

piping equipment. It is well illustrated

and carefully planned to provide max-
imum mformation in minimum space
Copies may be obtained by writing tc

the Company.

New Conveying System. — Link-Belt

Limited has announced that Link-Belt

Company, Chicago, has developed anc

is now producing a new conveyor oi

oscillating trough type, called Link-Beli

Flexmount, for the handling of

greater variety of loose bulk material

at moderate capacities.

The conveyor construction is claimet

to be ideal for handling foodstuffs

chemicals, and other material when
cleanliness, contamination, or corrosioi

is a factor, and that ver>- hot, sharp

jagged, or oily material, such as stee

chips and turnings, are handled wiU
virtuaOy no wear of metal troughing
Informative literature may be obtainec

from Link-Belt Limited. Eastern Ave
nue at Leslie and Keating Streets. Tor
onto 8, Ontario.

taw

I SITE CLEARANCE

oiui

THE ELECTRICAL INSTALLATIONS

ai tUe

COLUMBIA CELLULOSE PLANT
I

DRITISH GOLUNDIA

CO.LTD.
544 HOWE STREET VANCOUVER B.C.

(82) 828

NOW-A MODERN
ALUMINUM PAINT

YOU CAN RELY ON

BARRETT

Silvex
ALUMINUM PAINT

READY-TO-USE—Requires no mixing

LASTING—Won't flake, chip, crack

or discolour

BRIGHT —Reflects light, heat up to 75%

Ideal for tanks, boilers,

flashings -any metal, wood,

asphalt or concrete.

^

THE BARRETT COMPANY, LIMITED

Halifax • Soint JoKn • Montreal

Tbrorrto • Winnipeg • Voncoover

*R««V Trmde Mart
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ENGLISH ELECTRIC

)00R a OUTDOOR
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our power system is

only as good as its

O

A 6 cell metal enclosed cubicle type switchboard in-

corporating synchronous motor controllers, service

transformer and sub feeders.

7.5 KV outdoor metalclad Switchgear with drawout

air blast circuit breakers having an interrupting

capacity of 250,000 KVA.

Five cell indoor metalclad switchboard with drawout

electrically operated oil circuit breakers with inter-

rupting capacity of 100,000 KVA.

For precise, simple and safe control of every
part of a complex electrical system, English
Electric makes open type, metal-enclosed
and metalclad switching equipment both
indoor and outdoor, in a range up to 15 KV,
using air circuit breakers, oil circuit break-
ers, and air blast breakers, with interrupting
capacities up to one and a half million KVA.
Available in both fixed breaker and with-
drawable breaker types. Unit Construction
makes additions easy. Complete enclosure
of all live equipment, with interlocks to

prevent improper operation, guard both
personnel and apparatus. For more detailed
information, ask any English Electric office.

PA5107

ENGLISH ELECTRIC COMPANY OF CANADA LIMITED
St. Catharines, Ontario

CALGARY

.OULIS & BENNETT E.

Engineering Journal



How to beat a

legal "threat" on

WASTE DISPOSAL

WITH STATE AFTER STATE now imposing legal

restrictions on industrial waste disposal, you
may be faced with this problem quite suddenly.

Only by starting to gather complete data now
can you be prepared for necessary action when
that time comes.

Foxboro has prepared a concise, informative

bulletin on how to conduct a waste disposal sur-

vey. Based on specialized knowledge and long

experience, this bulletin outlines the simple

steps you can take to avoid hasty, last-minute

plans. It shows how a careful, unhurried survey

now can easily provide the facts on day-to-day

quantities, concentrations, and constituents, so

essential to efficient planning.

Send for a copy of "Waste Disposal Surveys",

the first bulletin in Foxboro's series on Industrial

Waste Disposal. Write Peacock Brothers Ltd.,

412 St. Patrick St., Montreal. P. Q. Also Calgary,

Noranda, Sudbury, Sydney, Toronto, Vancouver
and Winnipeg.

OXBOR

TYPICAL FOXBORO INSTRUMENTS THAT

LEAD TO BETTER WASTE DISPOSAL

The Model 40 . . . "The finest modern controller"

... is the foundation of many outstanding Fox-

boro Waste Disposal Systems. It is used for the

control of flow, pH, conductivity, temperature

and other variables. Thousands are in use daily.

Foxboro Float and Cable Type Instruments are

specifically designed for use on weirs and
Parshall flumes. They read directly in flow.

RECORDING • CONTROLLING • INDICATING

INSTRUMENTS
CANADIAN PRODUCT BY THE FOXBORO CO., LTD.
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New Equipment and Developments

New Conci-ete Vibrator.—A new pneu-
matic toncrete vibrator has been an-

nouuced by the Independent Pneu-
matic Tool Company.
Designed to compact freshly poured

concrete and to direct its movement as

it is poured into the form, the new vi-

brator consists of a 2'/4-inch diameter
steel cylinder 17^2 inches long, at the

end of a 5-foot length of combined air

and exhaust hose. A ball-bearing rotary

air motor and a vibrator are sealed in

the steel cylinder.

Features of the vibrator include an

adjustable automatic air line oiler, roll-

type throttle providing up to 8,000

vibrations per minute, and an exclusive

steel sleeve around the vibrator unit

eliminating the possibility of great loss

from bearings. For details write to the
Independent Pneumatic Tool Com-
pany, 175 N. State Street, Aurora, 111.,

and mention \ibrator No. 521.

Unified Screw Threads.—The Steel

Companj^ of Canada Limited has an-

nounced that its Canada Works in

Hamilton is now producing all regular

machine screws to unified thread speci-

fications in the fine and coarse thread
series.

Considering the detail involved in a
major project of this nature, the rapid

conversion is a considerable accomplish-

ment which will be welcomed by all

Canadian users of machine screws.

It represents many hours of concen-

trated effort on the part of works man-

agers and operating departments of the
Company's Canada Works.

Nickel Production

R. L. Beattie, vice-president and gen-
eral man.ager of the International

Nickel Company of Canada Limited,
announced recently that the Company
is now producing 1,000,000 lbs. per
month of refined nickel in excess of

estimates.

Previously scheduled to be realized

by the year-end, the increased rate of

jjroduction has been accomplished al-

most six months in advance. It has
been made possible by the installation

of emergency facilities at the Com-
pany's Canadian plants and by the
acceleration of a major programme of

expansion of underground mining ca-

pacity and by metallurgical process
changes.
Through this increase Inco's produc-

tion will be, at full capacity, 21,000,000
lbs. per month.

New Plant in Port Hope.—B. EUiott &
Co. Ltd., owners of the Cardiff Lathe
and Tool Works, Taff's Well, Wales, plan
to build a machine tool factory at Port
Hope, Ontario. When completed the
plant will employ 1,500 people.

{Continued on page 835)

AUSTRALIA
DEPARTMENT Of THE COORDINATOR

GENERAL OF PUBLIC WORKS
QUEENSLAND

TULLY FALLS HYDRO ELECTRIC PROJECT
SPECIFICATION No. TF 5 —
PENSTOCK AND HAULAGE
SPECIFICATION No. TF 6 —
TUNNEL AND SURGE TANK

SUPPLEMENTARY SPECIFICATION
No. TF/6A — UNDERGROUND POWER

HOUSE, SHAFTS AND TUNNELS
Prospective tenderers (cr any of the above

contracts are hereby advised that the final date
(or receipt of tenders at the office of the Co-
ordinator General of Public Works, Box No.
18S0, G.P.O. Brisbane, Queensland, has

been extended from 3rd September 1951 to

1st October 1951.

SUPPLEMENTARY SPECIFICATION
No. TF/6B — DIVERSION WEIR, INTAKE.

CONDUITS, POWER HOUSE
Tenders close on the same dale at the above

address for the construction of a Diversion

Weir, Hydro-Electric Intake, Tunnel, Su-ge
Tank, Penstock, Haulage Way and Power
House as an alternative to the works covered
by Specification No. TF 5, Penstock and
Haulage, and Specification No. TF 6, Tunnel
and Surge Tank, OR lor the construction of a

Diversion Weir, Hydro-Electric Intake, Under-
ground Power House, Shafts and Tunnels as an

alternative to the works covered by Supplement-
ary Specification No. TF/ 6A, (cr Underground
Power FHouse, Shafts and Tunnels.

Specifications Nos. TF 5 and TF 6 and
Supplementary Specification No. TF 6A have
previously been issued and particulars of the

work covered by Supplementary Specification

No. TF 6B may be obtained from the Chief

Engineer, Department of the Co-Ordinator
General of Public Works, Cnr. Melbourne and
Grey Streets, South Brisbane, from whom copies

of plans and specifications are available.

The lowest or any tender will not necessarily

be accepted.
Tenders should be endorsed "Tender —

Tully Falls Hydro-Electric Project, Diversion

Weir, Intake, Conduits, Power (House."

L. H. PIKE,

Agent General for Queendand.

THERE
ARE
NO
WORDS!

. . to describe the mess and confusion of a
blocked sewer line— an expense so easily avoid-
ed by the use of No-Co-Rode Root-proof Pipe.
Insist that your builder use No-Co-Rode
Root-proof Pipe, which cannot be blocked by
tree root infiltration — the most frequent cause
of sewer line trouble. At no extra cost you can
be sure of a trouble-free sewer line for a
life-time. Simply specify No-Co-Rode Root-
proof Pipe.
For septic tank filter beds, use No-Co-Rode
Perforated Pipe — recommended by Health
Departments.

Dtstribufed by

jum^'M.TJ'RXtJIX ton^ CRANE

ROOT-PROOF PIPE UA.7.5

Manulatlurtil by DOMINION TAR t, CHCMICAl COMPANY LIMITCD Sun liU Building, Monlrtal DART UNION COMPANY OF CANADA L
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(Top) G-E Metalclad 15,000 volt Magneblast Switchgear instolled

at the new Columbia Cellulose plant.

fCenfre' G-E 1000 hp, 3600 rpm Motor driving high-pressure

barker pump.

(Bottom G-E 45 ton Diesel-electric Locomotive hauls heavy loads

to the wood yard.

51-EY.lO

ELECTRIC
EQUIPMENT AT

CELLULOSE COMPANY LIMITED

Canadian General Electric salutes the enterpris-

ing Columbia Cellulose Company Ltd. on their

scientific logging and forest farming project near
Prince Rupert, B.C.

This new operation should assist materially in

assuring an additional supply of cellulose needed
for the textile and plastics industries.

CANADIAN GENERAL ELECTRIC COMPANY
LIMITED

HEAD OFFICE: TORONTO — Sales Offices from Coast to Coast

HE ENGINEERING JOURNAL August, 1931 831 (85)



Professional Cards

BEAUCHEMIN & HURTER
Consulting Engineers

Municipal Planning and Engineering, PubHc
Services, Bridges and other Structures

J. A. BEAUCHEMIN A. T. HURTER
P.Eng., M.E.I.C. P.Eng., M.E.I.C.

Suite 609, Drummond Building, Montreal, Canada

EDGAR A. CROSS
Consulting Engineer

INDUSTRIAL PLANT DESIGN

991 BAY STREET, TORONTO MI. 8423

J. EDGAR DION
Consulting Management Engineer

ORGANIZATION - COSTING
PRODUCTION CONTROL - PROnT CONTROL

JOB EVALUATION - OFFICE PROCEDURE & RECORDS
WORK SIMPLIFICATION - SALES CONTROL

INCENTIVES - LAYOUT
4643 SHERBROOKE ST. W., MONTREAL, CAN.

J. T. DONALD & COMPANY
LIMITED

Chemical Engineers

Consulting Chemists

Investigation and Research, Analysts

and Assayers

1181 GUY STREET MONTREAL

ENGINEERING ASSOCIATES

MECHANICAL

a MOULDING

H. F. SCHMELZ
M.E.I.C. P.ENG.

WM. C. VINER
M.E.I.C, P.ENG.

m INDUSTRIAL

CONSULTANTS

TEL. UN. 6-6918

1074 BEAVER HALL HILL
MONTREAL

FETHERSTONHAUGH & CO.

Patent Attorneys

VICTORIA BUILDING

OTTAWA CANADA

P. G. GAUTHIER
Consulting Engineer—O^ejbec Land Surveyor

Water Supply, Sewerage. Town Planning, Land Subdivision,
Special Surreys, Mapping Location of Roads, Railways,

Transmission lines and Flumes
River Control and Dewatering Problems
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BOILER BLANKETS
Spun Rock Wool Blankets, used as lajsing of boilers in in-
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be made in any thickness and shape, fit any contour. Breach-

ing,- hot ducts; feed water tanks; in fact, any part where the

temperature does not exceed lOOO^'F, can be vastly improved
by application of Spun Rock Wool Insulation.
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ATLAS
PRECISION MOULDED PARTS

In these difficult times, few companies can afford

to waste hard-to-get synthetic or natural rubber

parts or to rework rejected assembled units due to

ifaulty or cheaply made rubber pieces. With ATLAS

precision mouldings held to the closest possible
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-^ A lower rejection rote

^ Easier installation

•^ Promised schedules maintained

So if you require seals or odd-shaped parts of
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during the design stage.
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JUSTNESS AND INDUSTRIAL
BRIEFS

{Continued from page 830)

lew Coal-Gas Turbine.—The first gas

urbine in Britain to run on pulverized

oal is being tested at Newcastle. The
ngine develops 500 h.p. It is claimed

hat it is more compact and cheaper to

im than most power units.

trown Boveri in Canada.— The first

^Janadian plant of one of the world's

)est-known manufacturers of electric

md thermal power equipment is under
onstruction at St. Johns, Quebec, for

Brown, Boveri (Canada) Limited, sub-

idiar}-- of the Swiss firm of the same
lame.
Manufacturing operations are expect-

!d to begin late this year. Initial pro-

luction will include distribution and
)ower transformers, air-blast circuit .

)reakers and switchboards, but plans

ake into account the possibility that

idditional lines will also be manufac-
ured in Canada. Equipment and
nachine tools of the latest design are

)eing installed.

The new Brown Boveri plant will

mploy at first about two hundred
workers, along with some 35 technical

pecialists who will be brought over
rem the parent company, in Switzer-
and. Canadian workers wiil have op-
ortunities to acquire valiiable skills

rom these highly experienced special-

its in the manufacture of equipment
or the generation, distribution and
tilization of power.
The Provincial Government's Tech-
ical School at St. Johns, conducting
pecial courses for young workers, is

ontributing importantly to the solu-

on of the skilled labour problem,
i-ssisting in this work is a qualified in-

tiiictor from the Company's own staff.

Constraction of this new Canadian
lant coincides with the 60th anniver-
iry of Brown Boveri & Company Lim-

SHOWROOM
and

OFFICE SPACE

Modern building in the heart

oF Montreal's shopping and fast-

becoming commercial centre. 2310

square feet ground floor available

immediately. 4000 square feet

second and third floors rented,

available within two years.

Suitably constructed for display

of heavy machinery. All facilities.

Unusually low maintenance cost.

FOR SALE
Apply to Room 101, *

1467 Mansfield St.,

Montreal 2, Que.

ited, whose organization includes eight

large plants in Europe with a total staff

of 40,000 people.

Canada Cement Expansion.—At a

meeting of the board of directors of

Canada Cement Company Limited,
MontreahrJuly 16th, the installation of

ah additional kiln at Belleville, Ontario.
was authorized. This will increase the
output of the' Belleville plant from
2,600,000 barrels to 3,800,000 barrels an-
nually.

Orders have been placed for the neces-
sary machinery and equipment, and con-
struction will commence immediately.

The new unit will be in operation by
May next year. It is expected that pro-

duction in Ontario will then be sufficient

to meet all demands.
Including this new project, Canada

Cement now has under way an expan-
sion programme which will result in an
increase in production of 3,200,000 bar-

rels annually, i.e. from 14,000,000 to

17,200,000 barrels. The additional pro-
jects are at Havelock, N.B. and Exshaw,
Alberta.

Alaska Pine Plant Modernization.—
W. C. Koerner, vice-president and man-
aging director of Alaska Pine & Cellulose

Limited, announced on July 31st that

this Company will spend $6,000,000 on
a modernization programme for the dis-

solving sulphite mill at Port Alice, B.C.
The programme includes a whole log

barker and chipping plant, a new modern
bleach plant, a bleached pulp screen
room^ a high pressure 225,000 lb. per hour
steam boiler, and major changes in the
mill water supply. The programme, now
under way, will extend over the next two
years.

All planning and engineering is being
conducted by the Company in its Van-
couver office under W. A. Bain, chief en-
gineer, L. C. Kelley, general superin-
tendent, and L. Cleminson, general man-
ager of the cellulose division.

Silicone Rubber Jointing.—A method
of joining silicone rubber to steel and
other surfaces in a permanent bond
stronger than the rubber itself, has been
developed by Canadian General Elec-
tric Company Limited.
Key to the process is a thin, glue-like

"primer", which forms a strong bond
between silicone rubber and many sur-
faces beside steel, including glass, cera-
mics, aluminum, tin, and copper.
Typical applications will include en-

gine and shock mounts, and mountings
for delicate aircraft instnimenta.

I. .i^, "-^—la

:chitect's drawing of the new Brown Boveri plant now under construction at St. Johns, Quebec, and expected to be
operation late tliis year.
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Equator, in homes, in industry, in a thousand and

one applications, "Electrically Engineered"
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Some Modern Aspects

of

TUNNELLING
by

Brian H. Golquhoun, M.E.I.C.
Brian Colquhoun and Partners,

Consulting Engineers,

London, England.

A paper presented before the 65th Annual General and Professional Meeting of The Engineering

Institute of Canada at Montreal, May 11, 1951.

The history of tunnelling goes

back into the Dark Ages, as even

the early cave dwellers did a cer-

tain amount of excavation on their

own. In the days of ancient Egypt,

works were done for water supply

and irrigation. Other tunnels were
also constructed in the building

of tombs and temples for the

Pharaohs of Egypt, and by early

Indians and the Aztecs of Mexico.

Tunnelling for the quarrying of

stone for building works was car-

ried out extensively in early

Egypt. Blocks of stone were
laboriously cut out from the solid

rock, resulting in the formation ot

large galleries 300 to 400 feet long,

which were interconnected by
transverse galleries. Generally, the

blocks were cut out with chisels

and bars, but where it was granite

or diorite or other such hard rock,

tube drills and saws, supplied with

corundum dust as an abrasive,

were used and worked much in the

same way as diamond and shot

drills are today.

There are also records of tunnels

in the Roman times, constructed

for the purpose of irrigation and
water supply. One of the most in-

teresting of these works was con-

structed for the draining of Lake
Fucino in Italy. This tunnel was
about three and a half miles long,

and was ten feet high by six feet

wide. Construction work was car-

ried out from about forty vertical

and sloping shafts, and the exca-

vated rock was removed by means
of copper buckets, which were

838

hauled to the surface by wind-
lasses. There were some 30,000 men
employed on this work over a

period of about eleven years.

Cominencing with the early history of

tunnelling, by the Egyptian Pharaohs,

the Aztecs and the Romans, this paper

outlines the three main types of tunnelling

work; in rock, in dry ground and in water-

bearing ground. Describing past and

current practice for headings, drilling and
loading in rock, accounts are given of

procedures adopted in rock tunnels

through the Alps, and the Severn, Sim-

plon and Mersey tunnels.

Turning to tunnelling through earth,

the author tells of the development of

various types of shields used through dry

and water bearing ground. Methods used

for tunnels with mixed faces of earth and

rock are discussed and the hazards from

"blows" and fire are pointed out. In con-

clusion, experience with tunnels for the

London underground railways is related,

and the similarity of underground con-

ditions in London and in Montreal is

pointed out.

Until the development of the use

of gunpowder, there was practi-

cally no advance in tunnelling

methods; in fact, until the 17th

century, rock was still excavated

by means of crow bars and picks.

From an early book on tunnelling,

published in 1556 by a German
engineer, Georgius Agricola, it is

noted that the method practised in

those' days was to light fire's against

the face of the headings and tc

douse the hot rock with a mixture

of vinegar and cold water. The
shattered rock was then prised out

with crow bars. Naturally sue}-

methods were very slow and ex-

pensive, and discouraged expendi-

ture of capital on any tunnellin''

except for the purpose of mining
where some direct return could b(

e.xpected for the capital outlay.

Towards the end of the istl

century, work on the constructioi

of canals in England and Franci

made necessary the construction o

tunnels. Many small tunnels weri

built on the canal routes, where :

long detour would otherwise havi

been necessary to circumvent
topographical obstruction. An earh

example was on the Grand Trunl

Canal at Harecastle in Englanii

constructed in the year 1766. Thi

tunnel, which was twelve feet witi

and nine feet high and 1.63 mik
long, took eleven years to buil

Xo other tunnelling work of a:

magnitude was attempted unti

Brunei constructed the Thame
Tunnel between the years 1825 ani

1843.

Types of Tunnelling Work

Generally speaking, tunnellin

work may be divided broadly in*

three main types as follows:

Note:—The cover picture, and phot<

appearing as Figures 4, 5, 6, and 10. at

reproduced by courtesy of the Mersc
Tunnel Joint Committee. Figures 13, 1-

15, 16, and 17, appear here by courtesy

the London Transport Executive.
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1. Tunnelling in rock.

2. Tunnelling in clay or dry

ground.

3. Tunnelling in water-bearing

or bad ground.

Tunnelling in rock is normally
straightforward work. The speed of

excavation is governed by the rate

of drilling and the speed of the re-

moval of the excavated material.

However, there may be consider-

able water troubles to be contend-

ed with in this type of work, in

which case the work becomes diffi-

cult, and special methods such as

compressed air working or shield

drivmg may have to be adopted.

Tunnelling in loose rock involves

the holding up of the roof during

excavation. The work is slowed

down by the other work of timber-

ing and poling.

Tunnelling in soft water-bearing
ground is the most difficult of all,

in fact it is one of the most dif-

ficult of engineering works, and
calls for the greatest ingenuity and
skill on the part of the engineer to

ensure safety, economy and suc-

cess.

There is another type of under-
ground work which is not true

tunnelling, and will only be re-

ferred to briefly here. In this

method, which is known as the

cut and cover method, a trench is

excavated in which the tunnel

tructure is built and the trench is

then back-filled. When this work is

done across a river, as was the

case in Rotterdam, Detroit, Mobile
and Paris, and is at present being

done in Houston, Texas, the engi-

neering difficulties are great. The
method may, however, prove to be
rhe more economical, especially

where land is available for the

entrances to the tunnel close to the
river banks, thus obviating the ,

need for much expensive expro-
priation of property in the more
iieavy built-up sections.

Rock Tunnelling

Progress in the technique of

unnelling, especially in rock, has
een the direct result of the de-

elopment in the design of drilling

quipment and excavating machin-
ry. The methods used in support-
ng the roofs and sides of tunnels in

pad places are much the same as

'hose adopted in early times, as
nay be seen from a study of the

\orks of Georgius Agricola, pre-

iously mentioned, and Simms, the
British engineer who prepared a

veil-illustrated book in the early
9th Century.

However, until the development
of the mechanical drill, any kind
of rock tunnelling was a very slow
process. It took several years to

build a tunnel of any reasonable

cross section, even though of short

length. The development of the

early French and Swiss pneumatic
and hydraulic drills trebled the

rates of progress which had been
obtained before, and reduced the

cost of driving considerably.

In driving any tunnel, it is es-

sential to work from as many faces

as possible and to gain this end,

shafts are sunk at intervals along

the route of the tunnel. Driving is

then carried out in both directions

from these shafts. This is not al-

ways possible, especially in tun-

nels under mountains or in tunnels

which are mainly subaqueous,

where only two faces can be work-
ed; that is, from each end of the

tunnels, except where a pilot head-
ing has been driven through first.

The methods of driving the tunnel

depend to a great extent on the

type of ground encountered during

the work, and vary considerably

with the size of the tunnel cross

section.

Headings and Drifts

A system practised in America
in the past, and which, in fact, is

still adopted in large tunnels, is the

top heading and bench method. A
top heading is driven in advance,
the full width of the tunnel, and is

followed up fairly closely by a

BRCAHING UP FROM HCAOINC IN SOTT GROUND.

CROWN BAR FIXED.

TOP CILL IN POSITION.

M-wiM ^^t^^ w->^^w*«-.d

Fig. 1. Breaking up from bottom heading in soft ground.
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bench occupying the remainder of

depth of the tunnel. The holes are

all loaded together, but the bench
holes are fired slightly in advance
of those in the heading. As a result,

a compact pile of rock from the

blast is thrown into the invert of

the tunnel. This method may be
used to advantage in bad ground,
where the top heading is taken
well in advance of the bench and
timbered up as the work proceeds.

The roof timbers are temporarily
blocked up from the bench. The
benching is carried forward in

short advances, and vertical posts

are then put in one at a time to

support the roof timbers.

The side drift method may be

used for large tunnels in bad rock.

Two drifts or headings are taken
along the sides of the tunnel, and
wall plates and posts are set up
along them. Breakups are then

made into the roof and the roof

timbers put in, the men working
off the dumpling left in the centre

of the tunnel. Lastly the dumpling
is removed, and the final tunnel
lining may then be put in.

In Great Britain a common
practice, especially in large tun-

nels, is to drive a pilot tunnel
down the centre line of the main
tunnel throughout the whole length

of the run, and to break out the
main tuimel from this heading.
This method has a particular ad-
vantage in that it enables the engi-

neer to study the ground through
which he must pass with the larger

tunnel. He is thus warned of any
rock faults, and can also deal with
any water incursions before start-

ing on the main tunnel.

It also provides him with good
ventilation, and is economical in

explosives. However, in tunnels of

small or medium diameter, the
main work has to be delayed until

the pilot heading is holed through.
Otherwise the mucking and blast-

ing in the pilot heading would
cause great interference to the
main tunnel drillers. From the pilot

heading the main tunnel is taken
out by one or the other of the
methods described above.

In tunnels of large diameter,
two pilot headings may be driven,
one in the top and one in the bot-
tom of the cross-section. When
these have been holed through,
breakups may be made at points

along the tunnel and excavation of
the full diameter worked from the
number of faces so gained.

In subaqueous or mountain tun-
nels, where the number of working
shafts are reduced in number, this

method therefore provides a num-
ber of working faces, and enables
the tunnelling work to be carried
on in much the same way as if

shafts w^ere available. The prob-
lems of muck removal have to be
most carefully worked out to avoid
congestion and delays at the main
access shafts or at the portals.

Dril ing

A modern method which has sup-

erseded most of those given above,

especially where the rock is rea-

sonably good, i3 the driving of the
full face in one operation. To
facilitate this, a drilling carriage

or Jumbo is provided, consisting of

a framework, usually of steel, on
which the drilling equipment is

mounted. This carriage travels on
j

rails, and is moved forward to the I

face at each operation. Each drill I

operator has a section of the fa-

to drill and is able to carry out L:

work without obstructing the other
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Fig. 2. English method of timbering in tunnels.
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TIMBERING IN SOFT GROUND
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Fig. 3. Timbering in soft ground showing top and bottom headings.

drillers on the carriage. The pat-
tern for the full face may thus be

quickly drilled, loaded and
stemmed.
The carriage is then run back to

a safe distance and the round is

fired. The carriage must be de-

signed to allow the excavating ma-
chine and mucking skips to pass
through while it is back from the
face, and must not hamper the

mucking-out operations in any way.
Where the roof is bad, the timber
or steel supports may be put in

from the carriage. Much labour is

thus saved, as all necessary sup-

ports may be loaded on the car-

riage in advance before the blast-

ing operation.

On a tunnel constructed recently

near Madras in India, as part of

a hydro-electric scheme, a develop-
ment of this method was used.

While the face drilling was going
on, holes were drilled in the side

walls close to the face at various
levels. When the round had been
fired, bars were driven into these
holes and light lattice girders of

aluminium alloy, which could be
handled easily by two men, were
fixed to the bars. A platform was
laid on the girders from which the
drilhng of the top holes commenced
without delay. Meanwhile mucking

out was carried on in the bottom
part of the tunnel without incon-

veniencing the drillers in any way.

For work in smaller tunnels up
to about 15 feet in diameter, drill-

ing machines mounted on wheeled

or caterpillar carriages have been

developed over recent years. Car-
riages may be designed to carry

three drifter drills, supported on

hydrauUcally operated booms,
which may be adjusted and locked

in any position. The drilling ma-
chine is provided with an automa-
tic feed, which advances the drill

into the face. Such a rig may be

moved speedily to and from the

face, but has to be taken right back
to clear the tunnel for excavating

the rock. Single drills with jacking

legs also achieve good results, and
the time spent in rigging up the

drilling columns is thus saved.

Although drills mounted on hy-
draulic or pneumatic jacking legs

have been tried out for many years

past, they have not until recently

come into general use. Until recent

years, drilling bits and drill steel

were not durable enough to stand

up to more than a few feet of drill-

ing before changing over. In fact

in tough, abrasive rock, bits had to

be changed over every two or three

feet. This involved considerable

delay in the case of a drill carried

on a jacking leg. The drill had to

be taken down and set up again,

whereas with a drill fixed to a

column, the operation was com-
paratively simple.

However, the invention of the

tungsten carbide bit has brought

out the advantages of the jacking

leg as this detachable bit, being

much tougher than the earlier steel

bits, has a much quicker drilling

speed and is capable of about 200

times the footage. Thus even in the

hardest rock several holes may be

taken to the full depth without the

delays caused by the changing over

of bits.

The design of the drilling pattern

and the quantity of explosives used

are dependent on many factors,

such as the nature of the rock, the

depth of the holes, ttie size and
shape of the tunnel and the type

of drilling machinery used. The de-

cisions on these matters usually

rest with the tunnel superintendent,

and may be altered as the work
proceeds. There are so many dif-

ferent opinions on this subject that

it is impossible to discuss them
in a paper of this length.

Loading

The increased speed of drilling

and the larger volumes of rock
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blasted out at each pull has de-

manded the improvement of ex-

cavating machines, and older

methods have now been super-

seded. The type of machine must
be selected to suit the work. In
general they are all small mobile
machines with rapid action and of

robust and compact construction.

The rocker shovel is manufac-
tured in various sizes. It is air

operated and is run on narrow
gauge rail track. The machine has
a cleaning-up range of up to six

feet on each side of its centre line.

The bucket, which is supported on
arms extended from rockers work-
ing on the machine framework, is

lowered to rail level and run for-

ward into the rock heap. The
bucket is then centred on the

machine and is jacked up on the

rocker, so that the rock in the

bucket is slung into a waiting skip

behind the machine.

Another air or electrically oper-

ated machine has a dipper hinged

on front of an apron which is in

turn hinged on the frame of the

machine. The dipper and apron are

capable of movement in an arc in

front of the machine. The dipper

is loaded and lifted to discharge

onto the apron. The apron when
fully loaded is then lifted to dis-

charge on to a belt conveyer which
carries the spoil over into skips

drawn up behind it.

Another type of loading device

is the slusher. After the round is

fired, drill holes are put in the new
face and ring-bolts are wedged in.

A rope is run through these ring-

bolts and the tail block of the drag
bucket is attached to this rope. The
drag bucket is then pulled out to

the tunnel face, dropped into the

rock heap and dragged back,

loaded, to the machine and deliver-

ed to a moving belt where it tips

the rock which is then run over
into skips. In this machine an ex-

tension of the belt conveyer may
be supplied, so that a long rake of

wagons may run under it and be
loaded one at a time without re-

course to crossings or other devices

for passing empty and loaded
skips. Such a method is particular-

ly advantageous in small tunnels.

In larger tunnels, air, electric or

diesel powered, fully revolving

shovels are frequently used. These
shovels are mounted on caterpillar

tracks and have short booms and
dipper sticks to facilitate their

working in a small headroom.
However, the width of these

machines restricts the room for

passing the drilling carriages, and
the caterpillar tracks cause damage
to any rail tracks in the tunnel in-

vert.

Early Tunnels Through Rock

Over the past few years a tre-

mendous amount of tunnelling has
been carried out all over the world
for railways, roadways, hydro-

electric schemes and for the trans-

portation of water and sewage.
Time does not allow for di.5cus.sion

of many such works, but it would
be of interest to remark upon the

great tunnels which were con-

structed in the latter half of the

19tli century. These tunnels, al-

though they still rank among the

largest undertakings of their kind

in the world, were really the pioneer

works in rock tunnelling. They
were carried through against tre-

mendous difficulties without any
of the advantages of our modern
methods. It is from the experience

gained in them that the technique

of modern tunnelling has been de-

veloped.

Tunnels Through Alps

In 1857, by agreement between
the French and Italian Govern-
ments, work was started on the

eight mile long Mont Cenis Tunnel
connecting the French and Itahan

railways, which then terminated on
the opposite sides of the Alps, pas-

sengers and baggage being unloaded

and transported over the mountain
passes by coach. Twenty-five years

was the estimated time for this

work which, by modern standards,

seems fantastic. Xo mechanical

drilling equipment had been in-

vented at that time, and gun-

powder was the only blasting agent

available. Furthermore, the tunnel

passed under a mountain where the

rock cover was over a mile at the

Fig. 4 (left). Excavation of large subaqueous tunnel show-
ing overhead road for conveying muck wagons to shaft.

Fig. 5 (right). Complicated cast iron segment work in
ventilating shaft of vehicular tunnel.
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deepest place and it was only pos-

sible to work from the ends of the

tunnel. It is not surjirising, there-

fore, that in the first five years

only two miles of tunnel had been

completed.

In 1861 compressed air drilling

was introduced and this had the

effect of reducing the time of tun-

nelling to a tremendous extent. In

a further seven and a half years

the contractors were able to finish

the work. It is noteworthy that,

about this time, compressed air

drilling was first used in America
on the Hoosac Tunnel in Massa-
chusetts, and nitro-glycerine was
first used as a blasting agent.

The opening of the Mont Cenis

Tunnel revolutionized travel from

France and England to Italy, and
transferred much of the Eastern

mail and merchandise traffic from
Marseilles to Genoa and Brindisi.

So great were the advantages
gained that the Swiss were deter-

mined to effect railway access to

Italy through the great barrier of

the Lepontine Alps. By inter-Gov-

ernmental agreement, work on the

St. Gotthard Tunnel was put in

hand in 1872, and was opened to

traffic nine years later. The tunnel

is nine and a third miles long, and
was worked from both ends, but

with no intermediate shafts.

Compressed air drills of advanc-
ed design were employed and dyna-
mite was used for blasting. The
system adopted in the construction

was to run top galleries in advance,

and to break them out laterally and
downwards to the 'full section of

the tunnel. Steam locos were at

first used for mucking out, but due
to bad ventilation, these caused
considerable sickness amongst the

men and compressed air locos were
later substituted.

In the Arlberg Tunnel in Austria,

which began in 1880, a different

method of driving was adopted.

Here, instead of the driving of

top headings as was done on the

St. Gotthard, a bottom heading
was taken forward and from this

heading vertical shafts were driven
up at intervals. Top headings were
then driven both ways from these

shafts, parallel to the bottom
heading. The tunnel was then en-

larged to full size by gangs fol-

lowing up the heading drivers.

The length of the tunnel is si.x

and a third miles and, due to the

improved drilling equipment and
the progress gained by the method
of excavation, the estimated driv-

ing time of five years was reduced

Fig. 6. View of completed vehicular tunnel 44 ft. in. internal diameter.

to three years. Ventilation was
much improved in the Arlberg
Tunnel and both air pipes and
water pipes, for spraying the face,

were taken ahead with work.
The Brandt drill was respon-

sible for this advance in the drill-

ing rate, and showed a great im-
provement on the compressed air

drills then in uss. The Brandt drill

was hydraulically operated and
was not a percussion drill. It was
rotary in action, and was at the

same time forced against the face

by a hydraulic ram which exerted

a thrust on the drills of over ten

tons. The drilling rate in granitic

rock was 39 inches in twelve min-
utes. This, although not compar-
able with drilling rates achieved

today, was a great improvement
on the drilling rates of those days.

Severn Tunnel

In 1873 the Great Western Rail-

way Company put in hand the

construction of the Severn Tunnel,
carrying the railway under the

estuary of the River Severn in

the west of England, thus con-

necting Bristol by a short route

to the South Wales industrial area.

The tunnel is 4.33 miles long, and
takes a double line of railway
track. The maximum depth of

water over the route at high tide

is 104 feet. At the lowest point

in the tunnel there is only 4o feet

of sandstone above the top of the

brick lining. Tremendous difficul-

ties had to be overcome during

the construction, both from the

underground streams which were
encountered and the sea, which

broke into the workings on two
occasions.

The land portions of the work
were commenced from several

shafts, and it was decided to drive

a pilot heading through the whole
length of the tunnel. First of all,

however, it was decided to sink a

drainage shaft to a level below
the lowest level of the tunnel in-

vert, and to drive a heading from
the bottom of this shaft towards
the middle of the river and below
the tunnel line. This was a for-

tunate decision as later, when a
heading was being driven from an
adjacent shaft at a higher level,

and on an upwards slope towards
the west portal, a spring was
struck and a great flood of fresh

water poured into the heading. Had
it not been for the respite gained
while the flood poured down into

the drainage heading 40 feet be-

low, the men would have been
drowned.

It was necessary to beat the in-

commg water before the work
could proceed, and the heading
from the shaft was stopped off

by divers and pumping was start-

ed. However, no headway was
made and it was realized that
leakage through the drainage tun-
nel was the cause of this trouble.

Hence it was deemed necessary
to close a sluice which had been
installed in this heading some
1,000 feet from the shaft. A diver
named Lambert undertook this

task. He descended 150 feet to

the bottom of the shaft and made
his way along the drainage adit,

pulling his hose behind him.
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When he was within 100 feet

of the shiice the friction of his

air hose against the head trees to
whiol' it had floated, was too much
for his strength. He could not

make another foot of headway,
and was forced to return. Subse-
quent attempts, with a team of

divers assisting him, failed also.

It was only after oxygen equip-

ment was designed specially for

the task that he was able finally to

close the sluice so that the shaft

could be pumped out. Then the

heading, in which the Great Spring

(as it came to be called) was sit-

uated, was walled off and driving

proceeded elsewhere. On another

occasion the sea broke through

the roof of the tunnel and a large

cavity which was discovered in

the sea bed had to be filled with

clay bags.

In 1882 a tidal wave swept up
the Severn estuary, overflowed the

banks and cascaded down one of

the shafts into the workings. The
men were trapped in the tunnel,

and were forced to retreat up the

inclined heading as the water rose.

Fortunately, a party on the sur-

face managed to throw up a bank
of clay around the shaft and the

water was held back until the tide

fell. The trapped men were then

rescued by a boat which was
lowered into the tunnel.

The tunnel was finally complet-

ed in 1885, but the Great Spring

was never beaten and to this day
pumps are working continually to

relieve the pressure on the brick

•lining of the tunnel. Recently a

considerable amount of remedial

work has been done by careful

cementation. For various reasons,

including that of the strength of

the lining, the underground streams
were not entirely sealed off, but
the amount of water to be pump-
ed has now been considerably re-

duced.

The Simplon Tunnel

One of the most interesting rock
tunnels ever to be built is the

Simplon Tunnel in Switzerland,

constructed between the years 1898
and 1906. The Simplon is twelve
and a third miles long. In this

case, instead of the usual tunnel

for two tracks, the designs pro-

vided for the construction of two
smaller tunnels 56 feet apart and
interconnected by cross passages
every 600 feet. This system great-

ly facihtated the ventilation and,

by providing two separate tun-
nels, prevented any possibility of

a serious accident occurring in the

event of a train derailment.

Events showed later that, had
the engineers chosen to construct

one large tunnel instead of two
smaller ones, then it might well

have been necessary to abandon
the work. At a point three miles

from the Italian frontier, bad
rock was encountered out of which
water gushed in enormous quan-
tities. Simultaneously, the rock
began to rise in the floor and crush

the timbering. Additional timber-
ing proved to be of no avail, and
it was only when heavy steel

arches were installed that opera-

tions were able to go ahead. Al-

though the bad length was only

130 feet long, it took six months
to get through it.

Other troubles were encounter-
ed in the nature of cold and hot
springs and, as there was a rock
cover of over 7,000 feet, consider-

able heat was developed within

the workings. This was alleviated

by spraying the face with fine jets

of cold water at high pressure.

This induced a powerful down
draught of cold air which, assisted

by large fans installed at the por-

tals, kept the temperature at the

face within endurable limits.

Near the junction with the Ital-

ians the Swiss struck a spring of

high pressure hot water. Although
they attempted to overcome this

spring, the heat in the workings
became unbearable and they were
forced to abandon the heading,
trapping the water behind a hast-

ily constructed steel door. Short-

ly afterwards the Italians fired

their last blast which broke into

the Swiss heading, and released

the hot water impounded there.

Their hasty retirement precluded
the mutual congratulations usual

on such an occasion.

The Mersey Tunnel

Between 1925 and 1935, a tun-

nel was constructed under the

River Mersey in England, con-

necting the cities of Liverpool

and Birkenhead. There are several

entrances, and the total length of

tunnelling is 2.62 miles. The main
tunnel under the river is 46.3 feet

diameter outside the rings, and is

the largest subaqueous tunnel ever

constructed. The rock through
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Fig. 7 (left). Tunnel shield, back view showing jacks and erector for cast iron lining.

Fig. 8 (right). Tunnel shield, front view.
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Fig. 9. Tunnel shield at the end of its journey after passing through mixed
ground, rock and silt.

which the tunnel passes is a red

sandstone and the rock cover at

one point is only three feet.

In the construction of this tun-

nel, shafts were sunk on each side

of the river. Two pilot headings,

one in the top and one in the bot-

tom of the tunnel, were driven

across before the excavation of

the main tunnel was started. The
rock was extensively fissured and
water troubles were anticipated.

A drainage heading was driven at

a low level to discharge into a
sump formed in one of the shafts.

Cementation work was carried

out in the pilot headings as the

work advanced.
As soon as the pilot headings

had been completed, breakups were
made between them, as previously

described, and tunnelling was car-

ried ahead for the main tunnel, 14
faces being worked simultaneously
in the under-river section. The top
half of the tunnel was excavated
first and lined with cast iron seg-

ments. The roof and sides were
blasted into the heading, then the

sides were excavated in radial sec-

tions until the full half diameter
was reached. As this work proceed-
ed, shoots were cut down to the

lower tunnel and the excavated
rock was tipped down into hoppers
below, which fed the rock into

skips running in the lower tunnel.

In excavating the bottom half of

the tunnel, holes were drilled down
from axis level and the rock was
dropped through the roof of the

bottom pilot heading. The gorge

thus created was then worked out
to the full section. As the work

proceeded a roadway was slung

from the top of the tunnel and ex-

cavated rock from the bottom of

the tunnel was hoisted up to this

working road for removal.

On the Liverpool side, at one

tunnel entrance, it was impossible

to bring the tunnel to the ground
level in cut and cover, as had been

done at the other entrances. This

was because of the presence of

vital city service mains, and the

interference which would have been

caused to the traffic in this busy
area. It was therefore decided to

construct this length in tunnel and,

because of the type of ground, with

a shield. The face varied consider-

ably, commencing with a full face

of rock which gradually gave place

to boulder clay and made ground.

The shield was semicircular in

cross section, as was the tunnel

over this length and work was car-

ried out in free air. 880 feet of

tunnel was constructed with this

shield.

At one place where the shield

was about 12 feet out of the rock,

a run-in occurred, causing subsi-

dence in the ground above. For-
tunately, adequate precautions had
been taken by equipping the water
mains in this area with screw down
valves, and consequently the in-

flow of water from the broken
mains was speedily checked. In

subsequent investigations it was
found that during the Parliamen-
tary Wars in the 17th century, a

deep trench had been dug at this

point as part of the defences of

Liverpool. In the development of

Liverpool this trench was filled in

and a road was built over it and
the trench forgotten. However, set-

tlement took place continuously

over the years and water mains
which had been laid in the trench

settled and developed leaks. Hence
the trench had become completely

waterlogged and as soon as the

shield reached it the run-in oc-

curred.

Control of Water

In the foregoing paragraphs, re-

ference is made to the cementation
work which was carried out in the

Mersey Tunnel as a means of

overcoming trouble from the in-

coming water. There are, of course,

various methods of treating water-
bearing ground to assist the tunnel

Fig. 10. bcuii-circular shield for excavating through soft ground and rock in free

air.
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Fig. 11. Tunnel driven in river silt. Silt flowing through bottom door.

construction. Cementation, or the

injection of cement grout into the

ground, is sometimes resorted to

where the rock is badly fissured

and water-bearing. The grout is

forced into the fissures and closes

them up when it sets. However,
this operation is not always effec-

tive, as the pressure within the

rock while forcing grout into exist-

ing crevices may also open up new
ones and the water problem is not

solved. Furthermore, if there are

large fissures leading into the open

or under water, then great quanti-

ties of grout may be pumped to

waste, incurring great expense.

Cementation is not effective in bal-

last or close ground.

The most effective method in

such cases is the Joosten Process,

which involves the injection of

solutions of sodium silicate and
calcium chloride into the ground
under pressure. Silica gel is formed
in the voids of the ballast, which is

thus converted into a rough con-

glomerate having the consistency

of a poor concrete. This process is

effective only in gravel; in fine

grained silt or sand satisfactory re-

sults have not been achieved.

Well pointing, or the sinking of

small bore shafts over the area of

the works and lowering the level

of the ground water by pumping,

has been tried with some success

in tunnel works. This method has

been used mainly for shaft con-

struction and in the building of

the open cut approaches to the

tunnels. Well pointing is, of course,

ineffective in subaqueous tunnels.

Control of ground water by
electro-osmosis is an expensive

process, and limited in application.

The process may be defined as the

flow of water through a capillary

orifice as the result of an exter-

nally applied electromotive force.

It is mainly applicable to fine

grained soils, and has been used to

good effect in draining areas for

foundation work in Norway. It has

not yet been applied to tunnelling

work, but there are possibilities

here which are worth considera-

tion.

Freezing of the ground has ad-

vantages in the construction of

tunnel shafts in bad ground. The
process is slow and very expensive,

and has not been used on the

actual tunnel driving. On the

Scheldt Tunnel at Antwerp, the

shafts at each side of the river

were in particularly bad ground,

and were taken much deeper than

the tunnel to serve as drainage

sumps. The ground was frozen

around the site of the shafts,

which were then sunk to forma-
tion level. The shields broke

through the ice walls as they

reached the shafts, and tunnelling

work was carried on in compressed

air. Ground freezing was carried

out in the construction of the ]\Ios-

cow subway for the underpinning

of buildings during cut and cover

construction, and for the shafts on

the tunnels constructed for the

power station at Swansea, Wales.

Tunnellins in Clay or Dry Ground

The method to be adopted in dry

ground is dependent upon the na-

ture of the ground through which

the tunnel passes. If, for instance,

it is dry sand or well compacted

non-cohesive soil, then the tun-

nelling may be carried out by any
of the methods previously describ-

ed, but must be fully timbered a.-,

the work proceeds.

Where, however, the ground is of

clay or similar cohesive soil, the

supports may be subjected to con-

siderable uneven pressures brought
about by the swelling of the clay

when exposed to the air. If the
tunnel is dry, then it may prove
difficult to contain the floor, which
may rise under the pressures from
the sides.

In this case it is advisable to

construct the tunnel by the shield

method, following behind with a
segmental lining of cast iron or

concrete. In moving ground where
a shield is not used the face of the

work must be fully timbered all

the time. The tunnel becomes a
mass of cumbersome timber, which
has only a temporary value. In ad-
dition, there is always danger of

collapse in bad ground.

For a fully economical use of the

shield, segmental lining must be

used and very good progress may
then be made. The shield consists

of a horizontal cylinder of steel

plate slightly larger in diameter
than the outside of the tunnel lin-

ing. The front of the shield is pro-

vided with a circular cutting edge

and a diaphragm of steel and set

back from the cutting edge, and so

constructed as to resist the pres-

sure of the ground in front of it.

The section of the shield behind

the diaphragm is known as the tail.

The diaphragm is fitted with doors,

which give access to the working
face, or may be closed when neces-

sary. Around the inside of the tail

at a short distance back from the

diaphragm are a number of hy-

draulically operated jacks. These
are fitted with flat shoes for press-

ing against the lining and forcing

the shield forward when sufficient

excavation has been taken out ir

front.

The sequence of operations in

shield tunnelling is as follows

First, excavate ahead of the shield

to a distance equal to the width of

one ring of the lining. Next,

push the shield forward the dis-

tance excavated by means of the

jacks against the lining already

erected. AVhen this has been done
withdraw the jacks into theii

cylinders and erect the lining in the

space thus provided in the tail o:

the shield. The tail of the shie'

must, of course, be of sufficici.

length to overlap the rings already
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in place, when the shield has been

moved forward for the next ring to

be erected.

Shields have been used for prac-

tically all the tunnelling work on

the London Underground, where
much of the work was carried

through a stiff clay which swelled

considerably upon exposure, and
rendered other tunnelling methods
dangerous and costly.

Tunnellins in Soft Water-bearing

Ground

Shield work is essential in soft-

water bearing ground, and in

nearly every case compressed air

is also necessary. In loose ground,

such as river gravel or silt, the

pressure of the air must be brought

up to balance the hydrostatic pres-

sure in the ground. This has the

effect of driving the free water
back out of the ground, which then
becomes fairly dry. River silt

which is semi-liquid when charged
with water, becomes firm and has
the appearance of a sandy clay. If

the ground is stiff, no air is able to

escape through it to the surface or

into the ground. Driving may be

carried out as previously described,

although any headings in advance
of the shield must be carried out
with extreme caution.

In open water-bearing ground,
the problem of maintaining air

pressure may be acute. This is

especially the case in a tunnel of

large diameter, where there would
naturally be a considerable differ-

ence in hydrostatic pressure be-
tween the top and the bottom. The
balancing of air pressure becomes
extremely difficult. If the compres-
sed air is supplied at such a pres-
sure as to keep the bottom of the
tunnel dry, the pressure at the top
becomes excessive and there is a

danger of a blow occurring with
dire results. If, on the other hand,
the pressure is supplied to balance
the hydrostatic head at the top
only, silt or water runs in at the
bottom of the shield and working
is difficult, particularly for the
grouting.

When compressed air was first

used in tunnel work in 1879, a
disaster resulted from the use of

air at too high a pressure. This
was on the first Hudson Tunnels
which were started by Haskin.
There were two tunnels driven side
by side, 18 feet high by 16 feet

wide and lined with brickwork. No
shield was used, and the ground
was supported by means of steel

liner plates, the brick lining fol-

lowing the face as closely as pos-

sible.

The Hudson river silt was very
treacherous and the air pressure

was applied to dry out the ground
over the wliole depth of the tunnel,

the ground being excavated in

benches. In 1880 there was a ser-

ious blow from the top of the tun-

nel. The liner plates collapsed as

the pressure was released, and
twenty men working at the face

were trapped and drowned. This ser-

iously delayed the work, and it was
halted until a caisson was sunk
over the bad place and the damage
rectified. Work then proceeded,

but was abandoned in 1882.

The First Shield

The methods of excavating in

bad ground are many and varied,

and below are given some details of

some of the shield-driven tunnels

constructed in compressed air in

the past. First, however, some note

must be made of the first shield

tunnel ever to be driven. Although
no compressed air was used during

its driving, the hazardous opera-

tion was carried through success-

fully after many trials.

This tunnel was the Thames
Tunnel, constructed between 1825

and 1843 under the direction of

Sir Marc Isambard Brunei. It was
the first tunnel to be driven under
the River Thames. It was a stu-

pendous task, as the cross sectional

dimensions were 37 ft. 6 in. wide
by 22 ft. 3 in. high. Its area has
been exceeded by only two suba-

queous tunnels up to the present

date, namely the Elm Tunnel in

Germany and the Mersey Tunnel
in England.

Brunei patented a shield in 1818

which was circular, but the shield

he constructed in 1825 differed in

form from this. Although it has not

been repeated, the fundamental
principles embodied in it form the

basis of the modern shield. This
shield was constructed as a number
of separate units, each about three

feet wide and about 22 ft. 6 in.

deep. Each section consisted of a

framework supported on a foot-

plate, and carrying a slider plate

on top of it to support the weight

of the ground above. These plates

extended from the face of the work
to overlap the brickwork lining,

which followed about six feet be-

hind. Each section frame was
divided into three stages from
which the miners excavated the

face.

The side sections of the shield

were plated in and the face was
completely covered by poling

boards. These were held tight

against it by jack screws, which
abutted onto the frames. The
shield was advanced at the rate of

about five inches at a time. The
miners excavated in front of the

boards one at a time and jacked

each board tight against the face

on completion. When the shield

was ready for forward movement,
the post of the vertical frame was
screwed up off the footplate, which
was then moved forward. Then the

post was screwed down onto the

foot-plate and the slider plate was
moved ahead. Then the frame was
jacked forward up to the new
position by means of screw jacks

tig. 12. lunnei shield after serious olow.
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Fig. 13. London underground railway tunnel shield
ready for travelling forward.

Fig. 14. London underground railway escalator luiiuel
showing escalator in course of construction.

abutting against the brick lining.

In this way the forward progress

of a foot a day was achieved.

Great difficulties had to be over-

come during the driving. The
ground through which the tunnel

passed was river silt and loose

gravel. Although it was proposed

to Brunei that compressed air

should be used on the work, the

tunnel was constructed throughout

in free air. Twice the river broke

into the tunnel, and work was
abandoned over a period of seven

years because of lack of funds, and
the tunnel face was bricked up.

When Brunei returned he found

his old shield had rusted up and
w-as useless. He therefore had a

new shield constructed and took

out the old shield piece by piece

for replacement. The Thames Tun-
nel was finally completed in 1843.

84«

It was originally intended for

horse carriages and pedestrians,

and was used later as a railway

tunnel until recent years, but is

now used as a pipe tunnel.

The Greathead Shield

No other shield tunnels were
constructed until 1869, when James
Henry Greathead developed a

patent taken out by Peter Barlow.
This shield was built for the con-

struction under the River Thames
of the Tower footway tunnel, com-
pleted in the same year, this being

the first all-steel shield ever to be

used. Tlie Tower subway was a

small tunnel, being only 7 feet in

external diameter, but the Great-

head shield was the forerunner of

the modern tunnel shields. At the

same time as the Tower Subway
was being built, Beach constructed

a shield for the Broadway Subway.
This shield was propelled by hy-
draulic jacks, an improvement on
Greathead's screw jack propulsion.

From this time onwards, many
subaqueous tunnels were built in

compressed air with the Greathead
shield, both in the United States

and Canada, as well as in Eng-
land where the great system of

the London Underground wa.*!

being developed. Important among
these tunnels is the Hudson Tun-
nel, which had been abandoned in

1882 and for the continuation of

which, the famous British engi-

neers, Sir Benjamin Baker and J.

H. Greathead were called in as

consultants. The British firm of

S. Pearson & Son contracted for

the work, and a shield was built

in the existing tunnel and work
commenced in 1889.

This tunnel is particularly note-

worthy in that it was here that

real progress was made to over-

come the terror of compressed air

disease, which took such dreadful

toll of men's lives on the early

works. E. W. Aloir (later Sir

Ernest IMoir, Baronet) one of

Pearson's staff, found that in

Haskin's tunnel the men had died

at the rate of 25 per cent and
"nobody seemed to care anything
about it". He set out to find the

causes of the trouble, and was the

first to construct a medical lock

for treating the casualties on the

spot. Although the incidence of

the disease in the Hudson and
subsequent compressed air driven

tunnels was still high, the number
of deaths fell to a verj- small fig-

ure. A set of regulations were

drawn up which protected the

men, and made it possible for them
to get treatment for any recur-

rence of the disease after they

had left the works.

The Blackwall Shield

At about the same time as the

Hudson Tunnel was going ahead,

work was started by the Cana-
dians on the Sarnia Tunnel, carry-

ing a railway track under the St.

Clair River between the Pro^incc

of Ontario and the State of Michi-

gan. The Sarnia Tunnel had an

external diameter of 21 feet, and

was carried through the whole of

its 6,170 feet length without acci-

dent.

When work stopped on the Hud-
son Tunnel in 1890, owing to lack

of funds. S. Pearson & Company
commenced work on the Blackwali
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Tunnel under the Thames at

London, England. E. W. Moir was
brought back from the United

States as superintendent. The
shield used on this work was a

development of both the Great-

head and Brunei shields. The face

was provided with moveable steel

shutters, from behind which the

ground was excavated to allow

them to be screwed up to the face.

The work was carried out under

considerable difficulty.

The ground through which the

tunnel passed was loose ballast.

Such great quantities of air were

lost through the face and around

the tail space in the shield, that

it became very difficult to main-

tain pressure in the tunnel. On
one occasion water poured through

the shutters, and it was only due

to the presence of a safety cur-

tain behind the shield that the

men escaped. The trouble was
finally overcome by laying a clay

blanket across the river bed over

the tunnel line.

An attempt was made in the

Blackwall shield to regulate the

air pressure at the face. The dia-

phragm was divided into cham-
bers, so that a higher pressure

could be provided at the bottom of

the shield than at the top. How-
ever, this proved to be unwork-
able. The high pressure air escap-

ed through the ground in front of

the shield and equalized with the

air at lower pressure above.

Mixed Faces

In many cases tunnels have to

be taken through mixed ground
where there is soft ground at the

top of the shield and rock in the

lower part. This presents great

difficulties, as the soft ground
above must be supported while

the rock is blasted out below. The
first tunnel to be constructed in

such ground was the Ravenswood
Gas tunnel in New York. The con-
tractor expected that the tunnel

was to be all in rock, and commenc-
ed work in free air without a

shield. However, badly fissured

rock was struck, and although the
contractor installed compressed air

plant and worked up to the very
high pressure of 48 lbs. per square
inch, he was finally forced to aban-
don the work.

The work was reorganized, a

shield was introduced and driving

recommenced. At one place the

top of the shield was in soft mud,
while the bottom was in hard rock.

Blasting was carried out under
great difficulties and it caused
considerable disturbance to the

mud. So much so, in fact, that on
one occasion an inrush occurred
which gave direct connection with
the river bed. Crabs, live fish, old

boots and tin cans were carried

into the workings. These difficul-

ties continued until the shield

emerged into a full mud face.

When the Queens Midtown Tun-
nel was constructed a few years

ago, a mixed face was encounter-

ed. In one place the shields of the

twin tunnels had to be carried

through the solid rock, and then
through mixed ground until enter-

ing the full face of river silt.

Naturally, such an operation is

very slow and costly. In the case

of the Queens Midtown, shields

weighing about 200 tons had to

be moved forward over a rough
rock bed. This involved much
preparation work before travel-

ling ahead.

The Hudson tunnel, which was
started by Haskin and carried for-

ward by Pearson, but was aban-
doned in 1890, was again started

in 1902. W. G. MacAdoo initiated

this work and appointed the Eng-
lish engineer, C. M. Jacobs, who
had carried out the Ravenswood
Tunnel, as engineer. Pearson's old

shield was adapted and driving

commenced, but soon a rock reef

was encountered which sloped up
along the tunnel line, until at its

highest level it nearly reached the
top of the tunnel. Blasting was
carried out and in view of the

probable disturbance that would
be caused two scows loaded with
clay stood by in case of blows.

Fig. 15 (left). London underground railway construction of
station tunnels in compressed air.

Fig. 16 (right). London underground railway. Increased
length of station showing running tunnel ironwork still in

place. Note small clearance around rolling stock
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This was a wise precaution, as

two blows did occur. They were

checked by dumping the cLay over

the holes. Blasting at the point in

the tunnel where the rock was at

its highest level was carried out

under very bad conditions. At this

point the silt was semi-fluid, and
liad to be reinforced with tipped

clay. The clay crept forward over

the work and all efforts to hold it

back were of no avail. Finally a

very unusual expedient was adopt-

ed. Kerosene tanks were installed

in the tunnel, and supplied kero-

sene under pressure to blow pipes

which were lighted and turned

onto the clay. In due course the

clay was baked hard under the

intense heat, but water jets had
to be played continuously on the

shield to avoid damage due to

the high temperatures.

Although excavation through

mud is probably the most hazard-

ous in ordinary mining methods,
it is the easiest ground to travel

through with the shield driven

tunnel. It is not necessary to ex-

cavate ahead of the shield. The
shield is shoved forward with the

doors open, and the mud is squeez-

ed through into the tunnel like

toothpaste from a tube. Shoving
blind, or jacking the shield for-

ward with all doors closed so that

no ground is taken in at all, has
been tried. However, it is ex-

tremely difficult to control the

direction of the shield in this oper-

ation. It shows a tendency to

dive or run out of line, imposing
also a severe strain on the lining

already placed.

Furthermore the ground is

shoved away from the front of

the shield, and may form a wave
in the ground above. This is, of

course, immaterial in the bed of a

river, but cannot be allowed to

Fig. 17. London underground railway. Gants Hill Station.

occur on the landward ends of

the tunnel, where buildings would
be seriously affected. In this

method of driving, considerable

attention must be paid to the

many factors which all have a

vital effect on progress. The
amount of mud taken in if cor-

rectly regulated can be a strong

aid to the steering of the shield.

The air pressure must be adjust-

ed to suit the type of silt, and
pressures on the jacks watch-
ed carefully. Some remarkable
rates of progress have been ob-

tained by this method. On the

Hudson Tunnel, 346 feet of ad-

vance was obtained in a week. On
the Pennsylvania Railroad Tun-
nel the maximum advance in one

month was 545 feet.

Hazards from Blows and Fire

In the foregoing, reference has

been made many times to the

danger of blows or escapes of air

from the face of the shield. This

can be rated as the worst danger
facing the tunnel engineer. He
relies upon his air pressure to hold

back the water in the ground
through which the tunnel is being

driven and if this air escapes,

then mud and water enter the tun-
nel. Not only are the workmen
placed in grave danger, but the

work is stopped, and great expense
is involved in restarting it. In

most cases where blows are feared,

clay loaded scows are kept con-

stantly in the river above the face.

As soon as a strong air escape is

observed, the clay is dumped over

the site.

When a blow occurs in a tunnel,

prompt action is required, and

cool heads are needed in the fight

to beat the trouble. The air pres-

sure drop in the tunnel is accom-
panied by a fogging up of the air

and the lights become dim. As
soon as an air leak appears on

the face the experienced miner
will immediately thrust anything

he has handy into the hole, such

as straw, which is usually kept

by for that purpose, planks,

spades, buckets, clothing, or will

even jam his shoulders against it.

On one occasion, in the Stein-

way Tunnel, N.Y., a miner, in his

efforts to stem a blow did. in fact,

thrust his shoulders against the

weak place. The air had taken

control however, and he was forc-

ed clear of the shield and shot up

through the overlying silt within

a huge bubble of air. He travelled

thus, up to the surface, where he
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was rescued unhurt and taken into

a boat which happened to be

standing by. A similar occurrence

took place in the Glasgow Tun-
nel in Scotland. A number of

men were blown through the silt

up to the surface, unfortunately

with fatal casualties among them.

The danger of fire is very ser-

ious in compressed air, as the

extra oxygen in the air aids com-
bustion, and even damp straw and
timber will burn quite fiercely. On
the Queens Midtown Tunnel such

a fire occurred, and despite all

efforts to extinguish it, it gained

control. In the end the air pres-

sure was lowered and the tunnel

flooded.

London Undersround Tunnels

In the foregoing, most of the

tunnels described have been con-

structed for the carrying of rail-

ways or vehicular traffic under
rivers. Another type of tunnel-

ling now familiar to travellers in

big cities is that carried out for

underground transit systems. This
work is singularly interesting be-

cause of the complexity of its con-
struction. Stations, running tun-
nels both straight and curved, and
junction and crossing tunnels are

all carried on below the surface

of the ground, without causing
disturbance to surface traffic,

existing underground city services

or the foundations of buildings.

Usually tunnel works extend
over a length of several miles, as
was the case with the recently
completed Ilford Tube extension
in London, England. A great var-
iety of ground may be met with
during the course of the work,
from mixed ground to clay or loose

water-bearing ground. The dia-
meter of the running tunnels is

now standardized at 12 feet on
the straight, but in the early days
of the London Underground de-
velopment, the diameter was only
10 ft. and subsequently 11 ft.

SYi in. Work has been going on
for many years in London, and
there is now 63 miles of tunnel
work in the system which has in

all 232 miles of running lines.

J. H. Greathead was the pioneer
of London tube construction. It

was his shield that was used to a
very large extent on the early
work. In the London clay it is

possible to drive without com-
pressed air and there are several
systems adopted for the excava-
tion work. One method is to take
a heading in front of the shield

for a distance of about 8 feet.

This heading is timbered up and
is about 6 or 7 feet high and 5

feet wide. Pointed stakes or "piles"

are then put into the clay around
the edge of the shield and the

shield is shoved forward. The
"piles" cut into the clay and cause
the heading, which has been part-
ly detimbered before the shove, to

collapse against the face of the
shield and the muck is carted
away.

A type of shield which has

been adapted for use in London
clay was invented by John Price

for work on the pilot tunnel for

the Rotherhithe Tunnel under the

Thames. This shield is of the same
general form as other shields. It

is however, provided with a cen-

tral shaft, on which is mounted
the excavator in front of the cut-

ting edge. The excavator has

radial arras, each with cutting

knives extending in front of them.

The radial arms are revolved by
means of a motor provided with a

system of gearing accommodated
in the tail of the shield. The
knives cut into the face and cause

a complete breakdown of the

ground in front of the shield.

A bucket on each radial arm
gathers the broken clay and dis-

charges it into a chute leading

into the tail of the shield. While
this operation is going on the

shield is being moved slowly for-

ward. Considerable skill is need-

ed in operating the shield in this

way. It is inclined to run out of

line and level, a defect which

could be serious in tunnels where
the allowable tolerance in line and
level is only one inch.

Much air may be lost in open

water-bearing ground, not only

through the face, but through cir-

cular spaces left between the tail

of the shield and the lining as it

moves forward. This is of course

a serious defect, and many solu-

tions have been sought for this

problem. In London gravel, one

method of overcoming the trouble

was to rake out a number of holes

in advance of the top part of the

shield, and to pack them with

clay. When the shield was shoved

into this clay belt, a skin of clay

was left on the outside of the

shield, which kept the ground air-

tight until grouting could be done.

In a recently constructed tube
in the east end of London, the

shield was carried through ex-

ceptionally poor open water-bear-

ing ground. At one point the run-
ning line gradients demanded that

the levels should be brought up so

that only a shallow cover was
available under the bed of a small
river. Any settlement in the river

bed, due to the passage of the tun-
nel, would have endangered the
foundations of an adjacent bridge.

Chemical consolidation was there-

fore carried out from barges in

the river, and also from a 7 ft.

diameter shield driven pilot tunnel
taken in advance of the main run-
ning tunnel, with satisfactory re-

sults. A vault of hard ground was
formed, through which the main
tunnel was driven.

Chemical consolidation was used
on several lengths of tunnelling in

the construction of this line. In one
place the tunnels passed within
nine feet of the foundations of a

bank building. Ground was chemi-
cally consolidated in advance, and
the tunnel was carried through
without causing the slightest dis-

turbance to the building at the

time, nor has any subsidence oc-

curred since.

Station Tunnels

Station tunnels which occur at

about % mile intervals on the Lon-
don LTnderground have been con-
structed of circular cross sections

of 21 feet diameter. One of the
latest stations to be constructed
gives a wide concourse between the
platforms. The station tunnels,

when in bad ground, are construct-

ed throughout with shields. If the
nature of the ground is favourable,
they may be broken out from the
running line tunnel, which is first

carried right through the site of

the station during construction of

the running lines. First a headwall
is built at the end of the station,

working from the running tunnel.

Rings are then put in to support
the ground over the full diameter
of the station tunnel. Then the ex-

cavation is advanced along the sta-

tion tunnel, away from the head-
wall, with the roof poled ahead.
The face is then fully timbered,
until the whole of the station has
been excavated. Then the running
line iron is taken out.

In the normal station, there are

two such tunnels driven side by
side and interconnected by cross

tunnels at intervals along their

length. Gant's Hill Station in the

north-east of London has, how-
ever, a clear platform width of

53 ft. To achieve this, a com-
plicated form of construction was
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necessary. First, two 21-ft. tun-

nels were shield-driven the length

of the concourse at 25-ft. centres.

The inside arcs of these were
broken out in short lengths, and
the space between the bottoms of

the two tunnels was spanned by
heavy steel beams concreted in

solid. Two small tunnels were

driven outside the 21-ft. tunnels

and two more 21-ft. tunnels were

constructed at 13 feet centres from

the first two 21-ft. tubes.

Heavy columns were construct-

ed to support the roof of the sta-

tion. The four 21-ft. tunnels were

interconnected to give a clear space

of 73 feet between the outside

walls of the tunnels. Then heavy
longitudinal beams were placed in

the top of the tunnels, and a pilot

tunnel driven through at high level

from which the roof of the tunnel

was constructed. The result has

been the provision of a spacious

station which represents a great

step forward in the design of un-

derground railways.

London Provides Pattern For

Montreal

I have deliberately left my brief

description of the London Under-

fiTOund railway system till the end

of the paper, since such a system

must be in the minds of all of you
who are acquainted with the Mont-
real transportation problem. The
sub-soil of Montreal is, near the

River, rather poor alluvial silt and

gravel, and in the uptown area,

rock of the Laurentian Shield. The
.surface of the ground, by reason

of the Mountain, varies consider-

ably in level. The system of con-

structing a subway in cut-and-

cover, at present in use in Toronto,

would be entirely unsuitable in

Montreal.

In fact, all the circumstances in

Montreal are right for tunnelling

methods of constructing an under-

ground railroad system. The tun-

nels would be partly in rock, partly

in gravel, partly in alluvial silt,

and would therefore involve many
different methods of tunnelling.

For economy and safety, the size

of the tunnels would clearly be

kept to a minimum, and thus one

is inevitably led to the conclusion

that the right system of under-

ground railroads for Montreal

would be based upon that develop-

ed over the la.st 50 years in Lon-

don. The system of London's un-

derground railways is generally re-

cognized to be the finest and the

best in the world.

As you will appreciate, it would
be impossible in the time at my
disposal to discuss all the aspects

and opinions on tunnelling. This is

one of the largest and most com-
plicated subjects in civil engineer-

ing. I have now covered as many
facets of tunnelling as is possible in

the time available, but I cannot
conclude my paper without record-

ing my sincere thanks to my col-

league, Mr. Alan U. Shiach, who is

with me here today, for the greal

and valuable help which he ha:^

given in the preparation of thi-

paper. \

The "Bristol" Type 173 Helicopter

The Bristol Aeroplane Company
Ltd. has released preliminary in-

formation on the "Bristol" Type

the failure of the other power unit.

A free wheel and clutch located in

the drive between each engine and

173 Helicopter, the prototype of

which is expected to begin flight

trials in the near future.

This twin rotor aircraft is de-

signed primarily as a medium or

short range transport for 13 pas-

sengers and luggage, but has a

variety of possible military uses.

It can be readily converted to

carry 2,500 lb. of cargo, or can be

used as a "crane", lifting greater

weights over short distances. The
machine can hover at an all-up-

weight of about 13,500 lb.

With rotor blades folded, the

aircraft is 78 ft. long, 17 ft. wide

and 15 ft. high. Maximum cruising

speed on weak mixture is esti-

mated at 105 ra.p.h., maximum
speed at 142 m.p.h., and maximum
rate of climb at 1150 ft. per min-

ute. Service ceiling is approximate-

ly 19,600 ft.

The two Alvis Leonides engines

are located at each end of the fuse-

lage below the rotors, which rotate

in opposite directions and are in

tandem. A synchronizing shaft en-

sures that both turn at the same
speed and permits either engine to

drive both rotors in the event of

the nearest rotor permit isolatioij

of a dead engine or full autorota-

tion with both engines cut if de-

sired.

The main portion of the fuselage

is of_ conventional type light-alloy

semi-monocoque construction, of

ovoid section. Ample glazing is

provided both for the passengers'

and pilots' cabins.

A four-wheel undercarriage is

provided. Almost symmetrical dis-

tribution of loads about the centre

makes the four-wheel arrangement
preferable to any tricycle. Propul-

sion during taxiing is obtained

from the rotors which are set with

a slight forward tilt relative to the

fuselage.

One of the main features of the

Type 171 four-seater helicopter re-

tained in the present design is the

use of rotors with comparatively

high moment of inertia, and

capable of running at high r.p.m

so that the kinetic energy- in the

rotors is sufficient to permit plenty

of hovering time after destroying

the sinking speed of the machine

in case of autorotative landing.
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Utilization of

Natural Gas

IN Canada

A paper presented before the 65th

Annual General and Professional

Meeting of The Engineering Institute

of Canada, Montreal, May 9, 1951.

by

Dr. G. S. Hume
Director General, Scientific Services,

Department of Mines and Technical Surveys,

Ottawa.

Fuel will always be of prime im-
portance in Canada's economy be-

cause of our climate. It is also true

that our industrial expansion and
living standards are in no small
measure related to our capacity to

meet our requirements for fuel.

Not only must that fuel be in such
forms as will ensure the most ad-
vantageous use. It must provide as
well convenience in handling and
efficiency in burning, so costs may
be reduced to a minimum.
For many reasons fuel oil is pre-

ferred by many domestic consum-
ers for space heating in place of

coal, even though in some instances

the cost may be somewhat greater.

Natural gas for heating has a num-
ber of advantages over fuel oil. In-

deed of all fuels in common use
today, it most nearly approaches
the ideal. Its high heat value,

about double that of manufactured
gas made from coal, gives it a great
advantage where a supply is avail-

able.

Whereas for domestic use the
burning of fuel oil is dependent
upon electricity for blower opera-
tion, the use of natural gas is de-

pendent alone upon the mainten-
ance of a small pressure in the dis-

tribution mains. Thus under pres-
ent conditions in these days of war
uncertainty there might be a stra-

tegic advantage in the use of nat-

ural gas instead of fuel oil for

space heating. Gas mains, when
broken, can be readily and quickly

repaired, whereas extensive dam-
age by bombing to power plants

generating electricity might cause

prolonged and serious difficulties

for a population thrown into confu-

This paper, presented by Canada's

foremost authority on petroleum geology,

summarizes his own and other appraisals

of Alberta's natural gas reserves, and

compares them with that Province's

estimates of domestic requirements. Enu-

merating the various pipe line projects

proposed for exporting the gas, he dis-

cusses the economic advantages and

dangers for each, as well as for the

alternative proposals for importing Texas

gas. The value of a supply of natural gas

to Eastern provinces is assessed.

sion by the disruption of its ser-

vices.

To many people vaguely famil-

iar with the use of natural gas its

advantages are little appreciated,

but to engineers who understand
the efficient consumption of fuels

no exhaustive statements of its

comparative values are needed. It

can be taken for granted, that,

given a selection at comparable

prices, the public would choose

natural gas above all other forms
of fuel, especially for the heating

of dwellings. Where natural gas
was available in quantity it would
be the choice also for many com-
mercial and industrial purposes.

This paper attempts to outline

the availability of supply, and the

markets that are within possible

economic reach of the areas where
natural gas can be produced. Most
of the information is from reports

presented to the Petroleum and
Natural Gas Conservation Board
of Alberta by those seeking permits

for gas export. The only original

investigations made are those con-

tained in Geological Survey of

Canada reports by Ignatieff and
myself covering the Natural Gas
Reserves in situ in the Prairie

Provinces^ to June 30, 1950.

In our natural gas appraisal the

reserves of the Prairie Provinces

were classified as follows:

Proven

These were mostly in fields

where production history had given

an indication of volume in relation

to decline of pressure. Some discre-

tion must be used, however, in ar-

iHume, G. S. and Ignatieff, A., Geol.
Surv. Canada, Special Report, Nat-
ural Gas Reserves of the Prairie
Provinces.
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riving at a well-balanced result,

because of the tendency in some
fiields, slowly drawn upon, for the

restoration of the pressure in the

gas area by the encroachment of

edge water under hydrostatic head.

Probable

These reserves are in fields where
only a few wells or single wells had
been drilled, and in which the cal-

culations had to be based on the

volume of gas contained in the pore

space of an often vaguely defined

area. In such cases information on

the percentage of pore space and
the amount of moisture or connate

water in the gas reservoir are ob-

tainable only from cores, and in

many wells the pressures in the gas

zones have been imperfectly mea-
sured. Thus the reserves based on

this method of appraisal are of a

lower order of precision than those

considered to be proven.

In making an appraisal, the ap-

plication of geological knowledge of

formations and gas zones becomes

important in arriving at decisions

regarding the porosity, permeabil-

ity, and connate water content.

Hence with a cautious approach,

the overall appraisals have been

found to be quite reliable. It is for

this reason that most gas engineers

regard the reserves called by us as

"proven" and "probable", as

proven or indicated reserves. As of

June 30, 1950, our appraisal of the

proven and probable reserves at

14.4 p.s.i.a. and 60 deg. F amount-
ed to 6.992 MMMcf for Alberta

and 38.5 MMMcf for Saskatche-

wan, or a total of 7,030.5 MMMcf
for the Prairie Provinces.

Appraisals of Reserves

Our report pointed out that there

are numerous areas, particularly in

Alberta, where wells in drilling

have encountered substantial gas

flows, but because of lack of mar-

kets or for other reasons the wells

have been abandoned. Without
adequate data no accurate ap-

praisal of these areas is presently

possible. Other regions have single

gas wells in isolated areas, very

imperfectly known geologically,

and hence again cannot be quanti-

tatively calculated. These areas arc

distributed over the whole of the

Southern half of the Province

where drilling has been mostly con-

centrated, and constitute the poten-

tial reserves for which no estimate

was made. It is beyond question

that the potential reserves exceed

by many times the indicated re-

serves of 7 trillion cubic feet as at

the middle of last year.

Recently De Golyer and Mc-
Naughton, well known firm of Pet-

roleum Engineers in the United
States, have made the most com-
plete report to date on the Natural
Gas Reserves. On May 7th this

was presented to the Petroleum and
Natural Gas Conservation Board,

with estimates at 14.4 p.s.i.a. and
60 deg. F as of January 1, 1951.

These are as follows:

Proved 8,169,943 MMcf
Probable 2,224,278

Total Proved and
Probable 10,394.221

• Possible 2,277,365 "

Total 12,671,586

Available for sale 7,878,497 "

Deferred by oil

production .... 429,621 "

As already stated, the estimates

of reserves by Ignatieff and myself

are for gas in place in the various

fields. There is a considerable dif-

ference betweea these reserves and
the disposable reserves. This differ-

ence may be illustrated by the

Pincher Creek gas field, for which
our estimate of in situ reserves is

1.583 trillion cubic feet. In this gas

15 to 16 per cent is hydrogen sul-

phide and carbon dioxide. It is cer-

tain that the economic limit of pro-

duction will be at a considerable

higher abandonment pressure than

in less deep fields. The problem
that concerned the Alberta Petrol-

eum and Natural Gas Conserva-

tion Board was therefore the

amount of disposable gas, and in

order to arrive at a conclusion,

hearings were held where evidence

was presented. The estimates of

disposable gas were as follows:

Petroleum and Natural Gas Con-
servation Board, Interim Report with
respect to applications now before the

Board for permission to remove gas

or cause it to be removed from the

Province under the provisions of Tlio

Gas Resources Preservation Act. p. 15,

1951.

Disposable gas

Estimates by: MMMcf
Westcoast Transmission

Brief Dec. 30/50 7,023

Northwest Natural Gas
Company Brief Dec. 30/50. . 5,006

Prairie Pipe Lines 4,684

Western Pipe Lines 5,614

McColl Frontenac & Union
Oil Company 6.284

Liesemer2 3,635

From the data presented, the
Board arrived at the decision

that the disposable reserves in

the Province of Alberta were as

follows:

Local use

MMMcf
382

General use 4057

Beyond economic
4439 MMMcf

reach 219

2An employee of the Petroleum and
Natural Gas Conservation Board,
but presenting his own views.

4658 MMMcf

In this summary, the reserves in

fields for general use included those
for the two major distribution sys-

tems supplying Calgary and Ed-
monton respectively. Wells in the

Lac La Biche, Wabiscaw, Pelican

and Peace River areas were con-

sidered beyond economic reach.

With these also was included the

gas from such fields as Redwater
and Stettler where, on account of

the low quantity of gas with the

oil, it was considered the gas could

not be economically collected.

Domesfic Requiramenfs

In dealing with the present and
future requirements of Alberta it

was considered that, with a poou-
lation of 887,000 in 1950. the con-

sumption on a per capita basis

was: Domestic Mcf per year 21.2:

commercial Mcf per year 14.2; In-

dustrial Mcf per year 18.5; or a

total Mcf per year of 53.9.

In estimating the future gi'owtl

of the Province, a population

gro^n-th of 21/2 per cent per yea:

was assumed for the period 1950 U
1G60, and 1^^ per cent per veai

thereafter to 1980. This was ther

combined with the trend in pe;

capita gas consumption, and tht

total requirements of the Provinc

for the next 30 vears was estimate,

at 3,059.9 MM^Icf, divided as fol-

lows: domestic 873.7 MMMcf
commercial 751.7 !MMMcf, indus-

trial 1434.5 :\m:\Icf. with a tot;

requirement for the year 1951 ;.

53.6 iNOOIcf and a total require

ment for the year 1979-80 at IS

AIMIVIcf, with a peak load of 16

]\I]Mcf in 1951 and a peak load

388 :\IM in 1979-80.

Thus, of the established reserve

of 4,658 MM:\Icf, the Board cor

sidered Alberta's future needs t

1980 would be met by 3.059

INIAOIcf. Necessarily, the proble:

of delivcrability was considercL

Gas from none of the fields as pre;

ently developed in the souther

part of the Province was cov.?:

ered surplus. It was also cone".
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that further development, possibly

in the area north of Edmonton,
would be needed for the require-

ments of the Province in the early

1960's. Thus, in the opinion of the

Board, "None of the major reserves

or any part of them could be allo-

cated to a market outside the Prov-

ince". It recommended, however,

that applications for export permits

by several companies be continued

until September 4, 1951, but indi-

cated that the establishment of

further reserves might permit ex-

port.

Gas Export Applications

Alberta Natural Gas Company,
incorporated in Canada, and its

corresponding company. The North-

west Natural Gas Company in

United States are seeking the right

to export natural gas from Alberta

to the Pacific Coast market. Sev-

eral routes were studied and plans

submitted. The best pipe line route

to the Pacific Coast is considered

by officials of this company to

start at Pincher Creek, thence

through the Crowsnest Pass to

Kingsgate, B.C. Here the proposed

pipe line would go southwest to

Spokane with a branch line from

Newport to Trail. From Spokane it

would go almost due west to Mon-
roe, Washington, with a branch

south to the Hanford atomic energy

plant. From Monroe one line goes

south to Seattle, Tacoma, and
Portland and the other north

through Bellingham to New West-
minster and thence to Vancouver.

This is the route preferred by
the Northwest Natural Gas Com-
pany because (a) it is claimed it is

the shortest line to the largest mar-
kets for natural gas in British Col-

umbia, Washington, and Oregon,

(b) it is readily accessible from
existing roads and the relative

regularity of the terrain is claimed

to be an important factor in con-

tributing to lower initial construc-

tion costs and maintenance ex-

pense, (c) it is also claimed the

average rainfall and snowfall along

this route is lower than any other,

(d) it is considered the route is less

subject than others to landslides

which could cause interruptions in

service, and (e) because of the

lower capital costs the Alberta pro-

ducers will receive the best possible

price for their natural gas. The
Northwest Natural Gas Company,
however, offered to build a line to

Vancouver by an all Canadian
route if this were desired. The gas

would be drawn from Pincher

Creek and from a grid system built

by Alberta Natural Gas Grid Lim-
ited.

Westcoast Transmission Com-
pany Limited, proposes to build a

line from the vicinity of the Pouce
Coupe field in the Peace River

area through Pine Pass to Prince

George, and down the Fraser Val-

ley, with the main line going to

Abbotsford and thence to Van-
couver. From here a line would go

south to supply Seattle, Portland,

and intervening points. A branch
line was also proposed down the

Okanagan valley to Osoyoos and
thence to Hanford. It was also pro-

posed, as and when required, to

build a branch line from Edmon-
ton through the Yellowhead Pass

to connect with the Peace River

line at Prince George.

In its recommendations concern-

ing reserves for Alberta, the Board
excluded the Lac La Biche, Wabis-
caw, Pelican, and Peace River

areas as being beyond the econo-

mic reach necessary to be held for

Alberta. Thus Westcoast Trans-
mission Company has concentrated

its recent efforts to develop gas

mainly in the Peace River area.

Not only have these been quite suc-

cessful, but other companies drill-

ing in the same general area have
found large isolated gas wells

which, in part at least, must indi-

cate prolific gas fields.

Officials of Westcoast Transmis-

sion Company now estimate the

reserves in the Peace River area

within reach of its line as 1,132

(Jan. 31, 1951) MMcf. Thus since

the Board completed its report at

the beginning of 1951 the gas re-

serves in the Peace River area have

been greatly augmented. Since the

Board has excluded this gas from

that necessary for Alberta, it would
be assumed that this large vohnne
may be available for export when
a sufficient quantity is proven to

justify the building of the gas lines

to the export market.

Compering the Projects

In this statement; concerning

pipe line projects it is desired only

to give the relevant facts of each

project, without forming any con-

clusions as to which are the most
advisable. It should be pointed out

that British Columbia would pro-

fit greatly by the development of

its own Peace River area, provided

natural gas is taken from it and
the adjoining part of Alberta for

use in Vancouver, New Westmin-

ster, etc., and northwestern United

States. Without the markets in

Northwestern United States, no oil

or gas pipe line to the coast from
Alberta can be built on an econo-

mic basis. Hence the supplying of

the Vancouver area from other

sources might tend to retard the

development of the B.C. Peace
River area for an indefinite

period, unless some other major
project was built which called for

lines this far northwest from Ed-
monton. There is no doubt from
the standpoint of geological ap-
praisal the Peace River area is

capable of being developed, par-

ticularly for gas, to the point

where exceedingly large reserves

can be made available. The ad-
vantages of developing this gas

for the Vancouver market were
mentioned in reports written in

194l7-\ and since then develop-

ments have made the prospects

much more certain than could be
indicated at that time.

It must be always remembered
in dealing with any gas pipe line

project that easy access to the line

at all times is a requisite to keep-
ing the line in continuous opera-

tion. Thus transportation facilities

built to service a Peace River-
Vancouver pipe line w^ould give as

direct access to Vancouver as can
be provided through the moun-
tains. The effects on the develop-

ment of the Peace River area from
this alone would be exceedingly

great.

It seems probable that, unless a

market occurs for gas from the

Peace River district within a rea-

sonable time, the oil developments
will lag because of the necessity of

disposing of gas produced with oil

without undue waste. Waste of gas

such as occurred in Turner Valley
would not now be tolerated, and
any oil fields with a considerable

production of gas would be shut in

pending a market for the gas, just

as the Pincher Creek gas conden-
sate field in southwestern Alberta

has been shut in for several years

for lack of gas market. Thus, with-

out a gas market for the Peace
River area the search for oil fields

northward will be greatly retarded.

A third company, Prairie Pipe
Lines Limited, has now become
affiliated with Pacific Northwest
Pipeline Corporation, which pro-

poses to bring gas from Texas to

3See Western Business Nov. 1947 p.

88. A'so the Preoambrian Vol. XX
No. 12 Dec. 1947 p. 9. and 43.

THE ENGINEERING JOURNAL September, 1951 855



the United States Pacific North-
west area. Prairie Pipe Lines ap-

plied for the right to export 100

MMcf a day to supply the British

Columbia market. It is proposed to

build a line from Pincher Creek
through the Crowsnest Pass, fol-

lowing much the same route

through Canada as the most fav-

ourable route chosen by the Al-

berta Natural Gas Company. Its

line would join with that of Pacific

Northwest Pipeline Corporation in

United States.

Dangers Arising From Various Choices

It should be realized that when
the Federal Power Commission in

the United States grants a pipeline

charter to any company, this is an

exclusive right. Only by arrange-

ment can any other company enter

the same area. Thus the building

of Pacific Northwest Pipeline from

Texas to supply the Pacific north-

west area would cut Canada off

from any export market in the

United States Pacific area, other

than such gas as this company de-

sired to buy. The Vancouver area

market is not large enough to jus-

tify the building of a pipe line to

supply it alone, thus the export of

gas from Alberta to the Canadian
Pacific Coast would not be possible

unless a partial market in United
States was obtained.

It should be realized also that if

Westcoast Transmission Company
were to build a line from Peace
River to the Vancouver area, and
thence to United States, this would
probably bar or greatly delay the

export from southern Alberta to

the same area. Alternately, should

gas from southern Alberta go to

the Pacific area, including Van-
couver, the pipe line from Peace
River to the Pacific would not be

built. Under these circumstances it

will be important in relation to

export to make full enquiries as to

what will not only serve the im-
mediate interest, but will as well

serve the long term interest of de-

velopments in Alberta and north-

east B.C. for the benefit of

Canada.
According to the report of the

Petroleum and Natural Gas Con-
servation Board (p. 54), North-
west Natural Gas Company and
Westcoast Transmission Company
each is applying for about 79 bil-

lion cubic feet a year (fifth year

requirement), of which 12.6 billion

cubic feet are for British Colum-
bia's requirements and the remain-

der for the Pacific northwest area

856

of United States. Market surveys

have been made and that of Ford,

Bacon and Davis, Engineers, filed

with the Board and reviewing a

former report made by Ebasco Ser-

vices, indicates that the market in

the 5th year for Westcoast's pro-

posed line would be 56,053,600

]Mcf., divided as follows:

British Columbia Mcf
Domestic 5,691,600

Commercial 1,897,200

Firm Industrial 1,590,000

Interruptible 2,700,000

Total 11,878,800

United States

Domestic 15,611,100

Commercial 5,203,700

Firm Industrial 10,884,000

Interruptible 12,476,000

Total 44,174,800

Grand Total for B.C.
and U.S 56,053,600

It was also indicated that the

maximum dailv load would be

284,310 Mcf.

Pincher Creek Main Source

It will be noted that all pipe

lines so far proposed from South-

ern Alberta have the Pincher

Creek field as one of their main
objectives. This is easily under-

stood because that field is present-

ly not being produced. The re-

serves in it are large, amounting
according to the Board, to 1,825

MMMcf in situ. This was slightly

larger than the appraisal by Ig-

natieff and myself. Of this large

reserve, the Board considers 1,170

MMMcf are established reserves

for general use to an abandonment
pressure of 400 p.s.i.a.

The Board has concluded also

that the field can supply "for every

100 million feet of residue gas,

some 3,500 barrels of natural gaso-

line, 700 barrels of butane, and 550

barrels of propane, the last two of

which would serve as raw mater-

ials in petrochemical industries. In

addition, some 430 tons of sulphur

could be produced with every 100

million feet of marketable gas."*

The production of the Pincher

Creek field on full development

would be of the order of 100 mil-

lion cubic feet or more a day so

that the figures for production of

condensate and sulphur as given

above could, with an adequate

market for the gas, be considered

as daily yields.

As to the present lack of mark-
ets for gas, the search for gas and
oil fields in the foothills has recent-

ly been largely neglected. This is

because the finding costs are high

and gas is likely to be present in

large volumes even if oil occurs

with it. It should be remembered^
that the estimated original gas re-

serves of Turner Valley, Pinchei^

Creek, and Jumpingpound fiek

exceeded 4.5 trillion cubic feet ii

places. The discoverj- of new fields

of this type could speedily make
sufficient gas available for exportj

but at present the incentive to seel

tliem is largely lacking.

Other Pipeline Applications

Three other pipeline export- ap-

plications have been made. McCoU
Frontenac Oil Company and Union
Oil Company Limited, have gas

reserves principally in the Pendant
d'Oreille and Manyberries fields

(Pakowki Lake area) of southern

Alberta. These companies have at

the request of the Director of

Mobilization of the United States

to the Minister of the Defence
Production Department in Canada,
been granted a short term permit

by the Alberta Government to sup-

ply gas to the Montana Power Cor-

poration for the use of Anaconda
at Butte. The mining and smelting

operations use about 10 billion

cubic feet a year, equal to about

1,666,670 barrels of oil, or 500,000

tons of coal. The Bill enacted by
Alberta allows an export of ga-

from the Province not exceeding

40 million cubic feet a day or 10

billion cubic feet a year. The per-

mit is for 5 years.

An application for a permit to

export has been made by Western

Pipe Lines, who proposes to take

gas from the Pincher Creek and

other southern Alberta fields fol-

lowing a pipe line route through

the towns and cities of southern

Saskatchewan and Manitoba to

Winnipeg, thence to Duluth and

Superior, Wisconsin. It is estimat-

ed that, in the fifth year when
consumption has been built up. the

requirements would be 58.4 billion

cubic feet, of which 19.5 would be

used in Canada. It has been stated

that "this line would supply more

Canadian requirements than any

of the companies proposing to sup-

plv the British Columbia mar-

ket".-"*

The high possible winter domes-

4Alberta Petroleum and Natural
Gas Conservation Board interim re-

port p. 52, 1951.

5Alberta Petroleum and Natural
Gas Conservation Report p. 55.
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tic consumption, and the much
lower summer consumption, make
for a low load factor for a pipe

line to Winnipeg alone. Although

this does not necessarily make
such a pipe line uneconomic for

Canadian consumption alone, the

extension to United States with a

much higher commercial and in-

dustrial load would considerably

lessen the price to the consumer.

Proposal to Supply Eastern Canada

Finally, the last export permit

is being requested by a group of

Texas operators representing Delhi

Oil Corporation of United States

and Canadian Delhi Oil Limited,

for Trans-Canada Pipelines, to

bring gas from the Princess area,

eastward to Winnipeg, thence

across the Precambrian Shield via

Fort William and Sudbury to Tor-
onto, thence to Montreal, with a

branch line to Ottawa. Various

routes across the Precambrian
Shield from Fort William to Sud-
bury are being investigated. This
pipeline as proposed would be 30-

inch diameter capable, with the

requisite number of compression

stations, of carrying initially 365
million cubic feet a day, increas-

ing to a maximum of about 500
million cubic feet a day. The cost

is estimated at about 250 million

dollars.

In addition to the gathering lines

in Alberta, the main line to Tor-
OHto (30-inch) would be approxi-

mately 1,780 miles. The 325-mile

line from Toronto to Montreal
would possibly be 24-inch, with

lateral lines from Morrisburg to

Ottawa and from Toronto to south-

western Ontario. The main line

from the Princess area to Toronto
and Montreal would thus not be
less than 2,100 miles. Company
officials and engineers have stated

that such a line can be built at a

cost which would allow natural gas

to be sold in Toronto, Ottawa, and
IMontreal at prices competitive with
present prices for fuel oil or coal.

It is understood Trans-Canada
Pipelines would not distribute gas,

but would sell it in each consum-
ing centre to a distributing com-
pany, of which a number are now
operating on artificial gas. In 1949
in southwestern Ontario 6 billion

feet of natural gas for domestic
use produced a revenue at the rate

of about $1.13 per Mcf. Industrial

sales of 1,285,978 Mcf in the

same period yielded revenue at

the rate of about $1.05 per Mcf,
and commercial sales brought

almost the same rate as indus-

trial sales. These gave a total of

7,985,365 Mcf sold for $8,883,653".

Thus Trans-Canada Pipelines,

transporting 365 to 500 million

cubic feet a day, would deliver

natural gas which, to the consumer,

would represent a very large sales

value. If efficiency in burning is

considered, the pipe line, when
operating at full capacity of 500
million cubic feet a day, would re-

place the equivalent of about

25,000 tons of good grade coal a

day.

There are certain features for a

pipeline project of this kind which
appear to be essential if the pipe-

line is to operate with the greatest

efficiency, and hence provide as

reasonably priced gas to the con-

sumer as can be obtained. One
such is underground storage, such

as in depleted or partially depleted

gas fields of Ontario during the off-

peak summer months, so that the

load factor of the pipe line could

be kept up as nearly as possible

to the maximum. A low load factor

on such a pipe line would make
it uneconomic. Thus underground
storage facilities for gas is a prime
consideration from the price stand-

point, even if the pipeline could

operate economically without such

storage. In addition to providing a

means of taking care of off-peak

loads, storage also gives a con-

siderable measure of insurance in

the consuming area against inter-

ruptions in service due to breaks

of the transmission line. Many
long pipe lines are operated, of

course, without undergi'ound stor-

age facilities.

There are various ways of taking

care, at least in part, of the vari-

able load. One such is to sell gas

at an attractive price to industrial

users in the summer with the pro-

vision in the contract that they

will be cut off in the high peak
load periods. These are what are

known as industrial interruptible

sales. This is a partial compensa-
tion for more nearly uniform sales

throughout the year. There is no
doubt all these features w^ill be

fully dealt with before the pipeline

project reaches the final stages.

Application for Imports from United States

At present aj^plications for im-

ports of natural gas on behalf of

^Department of Trade and Com-
merce, Dominion Bureau of Statis-

tics. The Crude Petroleum and
Natural Gas Industry 1949 p. H. 18.

the Union Gas Company of

Chatham, and the Consumers Gas
Company of Toronto, are before

the Federal Power Commission in

Washing-ton. It is understood that

under the application Union Gas
Company is to receive gas from
the Panhandle Eastern Pipeline

Company, which has a pipeline

from Texas to Detroit. Some time
ago a pipeline was built across the

Detroit River in the expectation

of deliveries. Relatively small

amounts of gas have already been
received and stored in the Dawn
field in Lambton county in the

summer off-peak periods. The
other application involves the
building of a pipeline from Tor-
onto to Buffalo to tie into the Ten-
nessee Gas Transmission Com-
pany's line there, but little in-

formation has been made public.

As is well known, the Union Gas
Company and the Dominion Gas
Company have for many years
distributed gas in the southwestern
peninsula of Ontario. However, for

several years now the volume of

natural gas produced has been
such that the requirements have
been met only with considerable
difficulty, with adequate restric-

tions for the protection of domes-
tic consumers. In Ontario the con-
sumption of imported fuel is very
large as, other than wood, there is

only a crude oil production
amounting to 260,670 barrels in

1949.^

For convenient conversion, tak-
ing into account the difference in

efficiency in burning, it is consider-

ed that one ton of good grade coal

is equivalent to roughly 20,000
cubic feet of natural gas of about
1,000 B.t.u.'s or to approximately
4 barrels (145 gallons) of fuel oil.

Thus the amount of coal used for

domestic and industrial purposes
in Ontario for the period of a year
is equivalent to about 280 MMMcf
of natural gas and the fuel oil to

about 55 MMMcf or a total of 335
MMMcf.
These figures are given only to

show the size of the market in

Ontario, and do not include that

part of Quebec that would be

served by the Trans-Canada pipe

line. They thus give only an indi-

cation of the possibilities for con-

version, because it is obvious, even

if natural gas were available in

unlimited quantities, there would
only be a partial replacement of

''Dominion Bureau of Statistics, op
eit p. H4.
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other fuels by it. This figure, how-
ever, confirms the large possible

markets that might be supplied in

central Canada by natural gas

either from Alberta or Texas.

A pipeline like Trans-Canada,
operated to transport in the begin-

ning 365 IMMcf a day, would de-

live^r 130 to 135 JNIMMcf a year if

operated continuously at this capa-

city. Actually the deliveries would
be somewhat less. The applications

for export from United States to

Ontario on behalf of the Union Gas
Company and Consumers Gas
Company of Toronto, if granted by
the Federal Power Commission,
will take care of only a small part

of the market envisaged by officials

of Trans-Canada Pipelines.

The original application for ex-

port of natural gas from the United

States on behalf of Union Gas
Company was authorized by the

Federal Power Commission on
April 23, 1946. and the term was
20 years*. Deliveries were not to

exceed 5,500,000 Mcf annually, and
no deliveries were to be made
during the months of January,
February, March, November, and
December. They were to be inter-

rupted or curtailed whenever re-

auired by the needs of United
States consumers. New transporta-

tion facilities have now been pro-

vided, and Panhandle Eastern has

applied on behalf of Union Gas
Company to export volumes of

25.000 to 67.000 Mcf daily.

The question of export from
United States to Ontario is now
before the Federal Power Commis-
sion and it is expected a decision

will not be long delayed. Ontario

needs this gas urgently and im-

mediately from United States to

augment its own production and it

is hoped it will be received parti-

cularly as the part of Ontario to

be served by it is highly industrial-

ized. Canada has already agreed to

send up to 10 billion a year to

Montana for the next five years

to help the preparedness effort.

Benefits From Natural Gas

There can be no doubt about the

benefits of the delivery of large

quantities of natural gas to On-
tario and Quebec at prices com-
petitive with coal and fuel oil. It

has been asserted that it will be

possible to bring gas to Ontario

from Texas cheaper than from

Alberta. Presumably this is cor-

rect, but transportation in United
States would be paid in U.S. funds

also the whole situation needs care-

ful study. There is no doubt that

the bringing of natural gas across

the Precambrian Shield of north-

ern Ontario could provide immense
benefit to our paper, and more par-

ticularly to our mining communi-
ties such as Sudbury, Steep Rock,
Fort William, and perhaps to Sault

Ste. Marie, although this is, as

far as known, outside the present

plans and would have to be con-

sidered in relation to the size of

the market for the length of pipe

line needed to supply it.

Northern Ontario, except for

wood, is entirely deficient in fuel,

and natural gas at a moderate
price would be a boon of inestim-

able value. The building of a Can-
adian natural gas pipe line from
western to eastern Canada could

be as important a national asset as

was the building of the Canadian
Pacific Railway across the Pre-

cambrian area. Thus national con-

siderations in reference to the use

of Canada's natural gas resources

may be expected to have a consid-

erable bearing on the ultimate de-

cisions that will be made in refer-

ence to pipeline projects. The de-

velopment that will result from the

utilization of the gas cannot fail

to bring great benefits to Canada.

Discussion

J. R. Donald, m.e.i.c."—Gentle-

men, I am sure you will agree with

me that Dr. Hume knows a great

deal more about this subject than

any other speaker we could have

got. In the course of his address

there was one point which I think

always seems unusual to an East-

erner. In Alberta they speak of ex-

porting gas. They do not mean ex-

porting it necessarily outside of

Canada; they mean exporting it

outside of Alberta.

I have made a rough calculation,

and this reserve of 12 trillion cubic

feet of natural gas is equal to 450

million tons of high-grade bitum-

inous coal. This has been a mo^t

interesting paper and I am sure

many of you would like to partici-

pate in a discussion of it.

B. G. Ballard, m.e.i.c.^"—In ar-

riving at the reserve which should

be retained for the Province, how
can they determine a thirty-year

period? It seems a very short

period of time to plan ahead.

Dr. Hume—I think originally it

was planned to figure on a fifty-

year period, but the Petroleum

and Natural Gas Conservation

Board decided it would be rather

difficult to estimate what was going

to happen in the next fifty years.

It was felt that the tendencies for

more than a thirty-year period
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could not be foreseen, and that has

been generally accepted. I think

throughout the mining industry as

a whole that would be accepted be-

cause, as you know, though the

reserves of a mine may run on for

twenty years, there may be only

three or four years' reserves in

sight at any time.

The amount of gas that can be

developed in Alberta, this poten-

tial gas, is, in the opinion of almost

all the geologists I know, exceed-

ingly large. It is hoped that as

time goes on there will be a devel-

opment of more and more gas.

which is the histoiy of what has

happened in the United States.

B. G. Ballard—What sort of

pressure do the y contemplate

using?

Dr. Hume—At the compression

station, when the pipeline is oper-

ating at full capacity, it would be

something of the order of 750

pounds per square inch.

E. A. Cross, M.E.I.c."—Building

a Trans-Canada line would depend
pretty much on getting all of East-

ern Canada, wouldn't it? If Tor-

onto and the Union Gas Company
made satisfactory arrangements
with the United States, the chances

of getting Alberta gas to Eastern

Canada are slim, are they not?

Dr. Hume—I really cannot an-

swer that. I think I pointed out

the amount that Union is asking,

or the amount that Panhandle is

ilConsulting Engineer. Toronto, Ont.
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asking, on behalf of Union is rela-

tively small in relation to the

amount that Trans-Canada would

( xpect to sell. AVhether or not this

could be stepped up to supply a

larger market is something I am
not in a position to know. Unless

it was stepped up considerably

above the amount being asked, so

it would curtail the market I don't

think the Trans-Canada people

believe it would make their lino

uneconomical.

M. W. MaxweW- — Could you

say something about the capacity

of the depleted wells?

Dr. Hume—The search for gas

goes on constantly in southern On-

tario. A few years ago Imperial Oil

entered the search and I under-

stand they have done very well

indeed. I cannot tell you what pro-

portion of the gas is being pro-

duced by Imperial Oil, but behave

it is quite large.

Delegate—What is the capacity

of the storage?

Dr. Hume—Something of the

order of 15 billion in the Dawn
field, I think. Undoubtedly if all

the areas that are capable of stor-

ing gas were used, it would run

much higher than that, but

whether they would be available or

not, again, I don't know. Becher

field still has a lot of gas. It would

be a very good field if it could be

used for storage, if and when this

was necessary, in addition to the

Dawn field.

F. W. Gray, m.e.i.c.^''— Do I

gather from Dr. Hume's remarks

that there is a possibility of reviv-

ing any of the oil storage fields of

Ontario, say around Chatham?
Dr. Hume—That has already

bsen done. The gas coming from
the United States, from Texas, to

Ontario, has been stored in the

Dawn field in the summer for use

in the winter. The Dawn field is

ideal for storage. There is nothing
new in the use of depleted fields

for underground storage. As far as

I know, in Ontario only the Dawn
field so far has been used for this

purpose.

F. W. Gray—Has that altered

the use of coke oven gas in going
through the pipe lines?

Dr. Himie—They take any gas
that they have been able to get,

but especially natural gas on ac-

count of its high heat value. The
situation in southwestern Ontario

l2Chier of Development, C.N.R.,
Montreal.

ISVictoria, B.C.

is critical. There would be much
more gas used if it could be sup-

plied. The market could be much
larger than at present. That is why
Ontario needs gas from Texas
urgently and immediately.

F. W. Gray—I would like to re-

mark that we are all very much in-

debted to Dr. Hume for his most
recent information about Alberta

and the Peace River district.

Speaking as a coal man, however,

I don't see any aid to the produc-

ers of coal. Speaking in a general

way, 97 per cent of the coal re-

sources of Canada are in the West.

It looks as if pretty nearly all of

the gas and oil resources are in the

West. They also have a fair aver-

age of water power, and in some
respects they have an embarrass-
ment of riches. I remember taking

a few notes at a conference in

Vancouver. Mr. Tanner was pres-

ent, and I think you were there

yourself. I ventured to joke about

it with Mr. Tanner, and said that

it struck me like a man who had
too many girls; he didn't know
which one to pick.

But speaking in more general

terms, the peojile in Alberta are

looking to industrialize that Prov-
ince, and they take a rather dim
view of the distribution of popula-

tion in Canada. At the present

time we are taking GO per cent of

our coal from the United State.«.

We are using more coal in Ontario

than is mined in the whole of

Canada on an annual basis. You
mentioned the necessity for na-

tional action. It looks as though it

is going to take the greatest efforts

of our best statesmen to preserve

our national independence and
prevent too great dependence on

the United States, which is, of

course, our very good friend. Years
ago, in writing on the coal ques-

tion, I said it was generally ac-

cepted that if we mined half our

coal needs in Canada we might
hold our national position. We
have now settled down to buying
60 per cent from the United
States, and contenting ourselves

with producing, 40 per cent, which
is not a good position from the

point of view of national indepen-

dence.

I know in Alberta the govern-

ment looks with some reluctance

on any export outside of Canada
of gas or oil, or any of the fuel

resources from that very full, rich

region. They are also hoping
against hope that they may sell

more coal in the East. It is rather

interesting, coming through Sud-
bury, to see they are using AVest-

ern coal. That particular region,

Sudbury, Sault Ste. Marie, North
Bay and the Algoma Peninsula, is

nearer to any western supplies of

fuel than any other part of

Canada.

I would like to congratulate you
on your suggestion that if you
cross the Shield there, it is a good
opening to that district. Although
such a doctrine may not be popu-
lar in the East, I think tne manu-
facturers of Canada might well

consider decentralization of their

industries to the west, where their

dependence on United States fuel

is less, and where the countrj^

would be glad to get them. I think
from the point of view of national

policy it might be casting an
anchor to windward if some of our
manufacturers would consider that

suggestion.

Mr. J. C. Laverdure, m.e.i.c.'*—
What is the pressure in those
wells?

Dr. Hume—That is always a

matter of depth. Roughly, the

hydrostatic pressure would be 40
pounds for every 100 feet in depth.

That is very rough, because the

bottom hole pressure in Pincher
Creek is about 4 800 pounds in the
wells. These are about 11,000 feet

deep.

de Gaspe Beaubien, m.e.i.c."—
Could I ask you if in these natural

reservoirs there is a shrinkage of

gas material? In other words, is

there an appreciable loss on the

quantity brought in, after it is

stored?

Dr. Hume—In Dawn field the
results are very good. They can get

practically everything out that

they put in.

de Gaspe Beaubien — I was
thinking perhaps I could get a
little solace for tne poor coal man.
If the natural gas pipe lines were
to be built as you have described,

would they take the whole of the

market and leave the coal man
high and dry ; and would this come
about gradually?

Dr. Hume—The Department of

Mines and Technical Surveys is

vitally concerned about the coal

industry. Many of you probably
heard Professor Mordell describe

l--nydro Quebec, Montreal.

l^Consulting Engineer, Montreal,
Que.
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the plan to build the turbine en-

gine to help the coal people. We
are taking an active interest in

that whole problem. We realize in

the Department that a healthy

coal industry is essential to the

welfare of Canada, but we certain-

ly are not sure how that is going

to be maintained. In the Crows-
nest area, of course, the demand
for coal and coke will continue.

That is a big demand. But there

are certain areas in which j^ou can-

not force people to burn coal if you
have oil or gas available. They just

won't do it. People prefer gas and
oil because of their cleanliness and
other advantages and their use

adds to the standard of living. I

don't think I can answer your
question on the coal, but I do say

that from the standpoint of our

department we are very much in-

terested in the coal problem. So is

the Dominion Coal Board, of

course.

A delegate—In the United
States, when those oil and gas

arrangements have been installed

they have put the mines out of

business.

Dr. Hume—Not altogether.

Delegate—But a good deal.

Dr. Hume — In our climate,

where there is a high winter load

and a low summer consumption,

that is domestically, it is necessary

to take care of the low load factor

during the summer, hence gas is

sold to industries on an interrupt-

ible basis. In winter, when the

peak load is great, these industries

use other forms of fuel and this

constitutes what is known as an
interruptible load. We have a cold

winter climate and a warm summer
climate. I don't think that gas

would ever wholly, in any area,

replace coal, but it would certainly

reduce its consumption by a large

amount if made available at a

price that is attractive. It is going

to be a matter of price and avail-

ability.

J. R. Donald—I might add to

Dr. Hume's statement that I be-

lieve the United States figures

show that despite the large pro-

duction of natural gas, the total

quantity of coal consumed has not

gone down. In other words, they
have been lo.sing the market to gas,

l)ut the growth of the market has

been large enough to offset the fuel

gas coming on the market.
Apropos of Dr. Gray's remark

about the decentralizing of indus-

try, I have been of the belief for

some years that these enormous
resources of Alberta in fuel and
energy would undoubtedly be of

benefit to all Canadian industry,

and my hopes have been more than
justified. Today we have invest-

ments in the metallurgical industry

of something like $100,000,000 out

there, which essentially represents

decentralization of industry. V

B.C. Public Works Department Uses Timber and

Concrete for Bridges

The British Columbia Depart-

ment of Public Works has com-

pleted a unique timber-concrete

highway bridge over the Serpen-

tine River in the Langley Prairie

district. The structure is 100 ft.

long and 26 ft. wide and is made
entirely of readily-available creo-

soted timber products and con-

crete, with the exception of dowel-

ling and reinforcing steel.

The bridge is mounted on creo-

soted piling and has an interval

between tre.stles of 19 feet. The pil-

ings are braced and capped with

creosoted timber upon which a

deck of 2 by 12 creosoted planks

on edge is laid. The tops of the

planks are .specially routed to hold

the reinforced concrete deck which

goes on top.

The Technical Services Depart-

ment of the B.C. Coast Woods

Trade Extension Bureau, at 837

West Hastings Street, Vancouver,

will be pleased to supply further

details.

The composite timber-concrete bridge provides the answer for public work*
departments faced with bridge replacements as labour and material beconics

increasingly scarce and costly.
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Management
and

Public Relations
A panel discussion held at the Sixty-fifth Annual General and Professional Meeting of

The Engineering Institute of Canada, Montreal, May 10, 1951

Moderator

Hugh Crombie, M.E.l.C, Montreal

Vice-President, Dominion Engineering Works Ltd.

F. W. BruCe^ Montreal

J. A. Fuller, Montreal

H. H. Lank, Montreal

Panel

H. W. Tate, M.E.l.C, Toronto

W. C. Beamer, Montreal

J. H. Campbell, Montreal

Mr. Cromhie.— Ladies and
gentlemen, this is to be a panel
discussion on "Management and
Public Relations." According to

the programme I have been named
as moderator, probably by reason
of an early association with the

Presbyterian Church. I am sup-

posed to maintain order and pro-
pose questions. With your help I

will endeavour to maintain order,

and if you will phrase the ques-
tions, I will propose them.
At the outset I want to give you

my conception of public relations,

which is that public relations are

based on one simple belief, that
belief being that it is very impor-
tant what the public thinks of us.

Companies obtain their charters

from the public—it is the public

that authorizes them to do busi-

ness. The employees of these com-
panies represent the community
and the companies are identified

with the community. Their public
relations are governed by the atti-

tude of every employee in those

companies. They are influenced

by the sales policy, by deliveries,

by how complaints are handled.

They are also influenced by what
the public thinks of the attitude

of management toward its em-
ployees and the public. Most com-
panies have a good story to tell.

Unfortunately, too few of them
take the time to make an effort

to tell that story.

Good friends are an asset but

you can't make good friends by
acting like the proverbial oyster.

You have to come out of your
business shell to make friends and
influence the public, and em-
ployees, and customers too. A
good public relations programme
must have its foundation in two
things: first, a sound, progressive

policy in the operation of all

phases of the company's activ-

ities; secondly, a full explanation

of this policy to the employees,

the community, and the general

public.

There are various means that
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can be used for communication. I

shall mention only a few now, be-
cause we shall probably discuss

this in detail later. There are con-
tacts with supervisors and fore-

men, company magazines and
newspapers, the pamphlets many
firms use to indoctrinate new em-
ployees, press releases, "open
house" meetings, plant tours.
These are only a few of them.

Introduction of the Panel

On the platform with me are

executives of six companies who
have progressive public relations

programmes. We are going to ask
each of them in turn to tell us
something about those pro-

grammes. We hope that discus-

sion will be provoked and that

questions will come forward. If at

any time any one disagrees with
anything a member of the Panel
says, I hope he will interrupt. We
want to make this as interesting

and informal as we can.

The panel members are: W. C.
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Beamer, assistant vice-president,

Bell Telephone Company of Can-
ada; J. H. Campbell, manager of

iniblic relations for the Canadian
Pacific Railway; H. H. Lank,
vice-president, Canadian Indus-
tries Limited; F. W. Bruce, sales

manager. Aluminum Company of

Canada Ltd.; H. W. Tate, assist-

ant general manager, Toronto

Hugh Crombie, M.E.I.C.

Transportation Commission; and
J. A. Fuller, president. The Sha-
winigan Water & Power Co.

Public Relations Defined

To start off I am going to ask
Mr. Lank if he will tell us what
he thinks good public relations

ought to be.

Mr. Lank—In my opinion, pub-
lic relations are just as varied as

human nature. I think everybody
interested in the field of public

relations has his own idea of a

proper definition. There was, a

short time ago, a competition in a

magazine in the United States

called Public Relations News for

an adequate definition of public

relations. There were literally

hundreds of definitions submitted
and Public Relations News boiled

them down to about a dozen which
they considered satisfactory. The
one they concluded was the most
satisfactory was as follows: "Pub-
lic relations is a management
function which evaluates public

attitudes, identifies the policies

and procedures of an individual

or organization with the public

interest, and executes a pro-

gramme of action to earn public

understanding and acceptance."

If we analyze that definition I

think we will find that it requires

action in three categories. First

there is the action involved in the
evaluation—you must know where
you stand. Second is the identifi-

cation— identifying your policies

and your procedures with the pub-
lic interest. Insofar as public iA-

terest is concerned, there is quite

a difference between the large and
small organizations. Frequently it

is an individual who carries the

public relations load rather than
the organization as a whole. In
the case of International Business
Machines for example, which is a
very large organization, it is diffi-

cult to know where Thomas J.

Watson stops and I.B.M. begins.

That is public relations technique.

That is a very astute plan, build-

ing up an individual. Another
example of that type of public

relations technique is Eddie
Rickenbacker and Eastern Air-
lines. Its value has been proven.
The third action involves the

execution of the programme. As
a rule anything that is everj--

body's business is nobody's busi-

ness. I think public relations is

the exception which proves the

rule because in public relations, in

organizations of moderate and
large size particularly, it must be
everybody's business. You cannot
dump a public relations pro-

gramme into the lap of the tech-

nicians and specialists and forget

about it. By the very nature of

the problem it must be every-

body's business because a tele-

phone operator can nullify a com-
pany's programme or the same
effect may result if there is no
consonance in the advertising

campaign, as far as institutional

advertising is concerned.

Public Relations Depend; on Individuals

Another very simple and effec-

tive definition of public relations

was written recently in a pamph-
let called Grocery Trade Injorma-
tion. It was to the effect that good
public relations are primarily a

lot of little things and they de-

pend on the attitude of the in-

dividuals within the organization,

whether it is a grocery store or a

big corporation. A lot of little

things come up every day which
may be either very annoying or

very helpful. The little things are

frequently exemplified in corre-

spondence.

I just cited to my colleagues a

case which arose in our own or-

ganization just yesterday. We had
a letter from a hardware dealer

in Ontario complaining about the
price of plastic wood. This is an
item which used to sell over the

counter at 2 for twenty-five cents.

This chap buys it by the dozen.

For the first time in 20 years the

price went up—to thirty-five cents

for two. He wrote a letter to the

president of C-I-L complaining
about this price increase, saying
he thought it was completely un-

called for, and he said: "I should

like to have this letter replied to

by the president." There is a case

of a chap who buys a few dollars'

worth; of stuff a year and he wants
the president of C-I-L to reply to

his letter! There is nothing you
can do but comply. The president

must reply to that letter.

If you have a public relation?

programme you must pay a lot of

attention to the little things. You
don't know in a particular case

whether the person making the

complaint, such as our friend from
Ontario, might be a future member
of parliament in the C.C.F. or Lib-

eral party. You just cannot take

any chance. That was a small ex-

ample but I think it illustrates
;

this particular approach to small

details.

Mr. Crombie—One point, Mr.
Lank. Here are two companies, one

identified by the name of the fam-

ily which originated the busines-

and the other with rather an im-

personal name, using "Dominion"
or "Canadian" or some such name.
They are competitors. Would you
not say that the firm using the

family name would have an advan-

tage as far as public relations arc

concerned?

Mr. Lank—I think that is verj-

much the case. I used to work for

the DuPont Company and I know
that the active interest of the

DuPont family for 150 years in

that corporation has been a tre-

mendous asset in public-relations.

The young chaps come along and

they start off in modest positions.

as clerks, salesmen, factoiy super-

visors, etc., but there is a certain

magic in the identification of the

corporation bearmg the name and

the individual bearing the name. I

think it is a verA- fine thing if you
can be sure of a family continuity

in a corporation. They have been

]Darticularly fortunate. They have
had continuity for 150 years but

few corporations can look forward

to tliat.

ilfr. Crombie—Mr. Fuller, as Mr.
Lank has said, for a good public
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relations programme you have to

depend not only on the president

and executives, but on everyone
right tlirough the organization.

Would you like to pick up from
there and tell us something about
employee co-operation?

Industrial Relations

Mr. Fuller—I should like to say

a few words on the subject of in-

dustrial relations. One may per-

haps wonder what industrial rela-

tions have to do with public rela-

tions. Personally I think they have
a great deal to do with good public

relations. If a company has a satis-

fied and interested body of em-
ployees, those employees, both as

individuals and as a body, are per-

haps one of the best media by
which the company can maintain
and improve its public relations.

This is evident from the fact that

our employees today have contacts
with customers in all walks of life

—contacts with the public in the
communities in which they live

—

and the attitude of the employees
toward their company is very im-
portant indeed in furthering the
company's public relations. There-
fore, if we look upon good em-
ployee relations as furthering the
company's interests public-wise,
then of course, the whole subject
of industrial relations assumes a
much broader scope than merely
dealing with the application of
wages, working conditions, and em-
ployee benefits.

Such things as that I regard as
domestic affairs—affairs pertaining
to internal matters, just as in any
ordinary family where there are
sometimes squabbles over who is

going to get the biggest piece of
pie—but that should not prevent
harmony between employer and
employee as far as outside relation-
ships are concerned. This really
means that all the employees, from
top management down to the new-
est employee, should feel they are
partners in the enterprise, and that
they_ should therefore go to the
public with this feeling of partner-
ship—the feeling that their com-
pany is a good company to work
for. If this attitude can be pres-
ented to the public, the company's
public relations will be improved
tremendously.

All this means, of course, that
the employee must be satisfied in

many other ways than just witli
the money he is getting for his
work, and I think it also means
that he should be well informed on
company affairs. Only in that way

can he realize that his own well-

being, his own chances for improve-
ment, his own chances in the com-
pany come from really serving the

customer. All of us depend on our

customers and we must keep our

customers happy. I think a com-
pany must be prepared to keep its

employees well informed on com-
pany policies and practices and in

particular to have employees
realize the dependence of the com-
pany on the customer.

This matter of partnership, from
the top to the bottom, is one that

must commence with management.
Management must engender that

feeling of partnership with all the

employees, and that means com-
munications, as Mr. Crombie has

just said. To illustrate, I would
like to read a short paragraph from
our annual report.

"A business organization, regard-

less of the excellence of its plant

and material resources, is essential-

ly a group of people. We believe

that our business will succeed only

if all of us, management and em-
ployees alike, have confidence in

each other and feel ourselves part-

ners in a worth-while enterprise,

and if we have a strong sense of

responsibility toward the public

we serve."

We go on to say:
—"These thing>s

F. W. Bruce

we feel we have in the Shawinigan
Organization."

Cu:tomer Relations

Mr. Beamer—I agree with what
Mr. Fuller and Mr. Lank have said

and with part of what Mr. Crombie
has said. Mr. Lank's definition of

public relations is a good one, but

I have heard a greatly simplified

definition offered by a top-flight

expert in the United States, whose

name you would know.- He said;

"Public relations are simply rela-

tions with the public and the

people who have them are our em-
ployees." Perhaps he was saying,

as Mr. Fuller has intimated, thai;

good employee relations are essen-

tial to good public relations.

In the days when a man ran a

business single-handedly, he was
the business. People knew him,
liked him, trusted him, and became
his customers; or they didn't like

him, didn't trust him, and took
their cu.stom elsewhere. As the busi-

ness expanded and he added help,

his assistants took over his con-

tacts to some extent and then it

became a matter of his assistants

becoming known, liked, and trust-

ed, or not being liked and trusted;

and the effect was the same on the
business as if the boss had created

those impressions.

It seems that public relations, as

we regard them now, are a pheno-
menon of big business. People like

to be treated as people. To them,
their demands and requirements
are important, and if we are to
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succeed in pleasing them we must
show them that we regard them as

important in spite of the fact that

our volume may be tremendous in

comparison with their individual

requirements. It is important then,

that we treat them—and by we, I

mean through our employees—in

an intelligent, personal, and friend-

ly way. In other words, I am pro-

posing, as I started to say, that

good customer relations are essen-

tial to good public relations.

Mr. Bruce—I agree with what
has been said, but I am afraid that

Mr. Lank has already made my
chief point which is that the cus-
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toiner is a' very important factor

in public relations. To my way of

thinking public relations, like cha-

rity, begins at home, and the most
important field is with the em-
ployees of the company and after

that with the customers.

After all, the customer is one of

the most important people to a

business, and in times of shortage

like the present it is up to the Sales

Department to keep everlastingly

at the problem of improving rela-

tions in this field. Advertising and
other factors of course enter into

this, but it is really up to the in-

dividual salesman to so conduct
himself and explain the company's
policies that public relations are

improved in this important area.

At the present time most sales

departments have little to sell, but
it is obvious that salesmen can and
should be selling goodwill.

In our case it is very difficult for

Canadians to appreciate that, with
the largest producer in the world in

Canada, there is a shortage of

aluminum here. The reason is of

course not only the unprecedented
demand, but the fact that the

Canadian industry has been built

up on export markets and it is im-
portant that these be maintained.

We firmly believe that if our

H, H. Lank

customers understand our position,

it won't be long until the public do.

Public Relations Orsanizatlon

Mr. Campbell—^There has been
some brief reference to public rela-

tions, personnel relations, and pub-
lic relations contributed by man-
agement itself and carried on down
through the employees. That is a

subject on which I thought some
argument might develop. In this

particular matter I find myself in

disagreement with several of my
own colleagues. There is a thought
.quite prevalent now that all public

relations operations of a large com-
pany should be grouped, and the

direct public relations appeal to the

public, mostly by advertising or

other technical means, should be
combined with the contact public

relations of the staff and directed

from within the company by one
unified command. This is an ex-

tremely warm subject among public

relations men and I don't believe

these features of the company's
campaign should be grouped.

I might say our own manner of

conducting this joint campaign will

be through our technical public re-

lations department, which I oper-

ate, which is largely concerned with
direct advertising in all its forms
—general publicity, movies, radio,

all the technical modes of ap-
proaching the public. On the other

hand, since we are a transporta-

tion company, a tremendous part

of our staff must come into direct

contact with the public and this

phase forms a major part of our
programme. That part of our busi-

ness comes under the direction of

the vice-president of personnel, it

involves various departments, and
our men who are in daily contact

with the public—conductors, por-

ters, hotel men, anybody of that

sort—are directed through their

own departments, through the

training they receive, and through
general supervision.

My objection to lumping these

H. W. Tate, M.E.I.C.

two activies—the general and staff

public relations is that I don't think

our staff or many other staffs,

would take very kindly to the idea.

I believe we must have co-ordina-

tion however, and use our staff to

the absolute limit. For instance, in

these two departments within the

C.P.R., we work very closely to-

gether and, in fact, at times it

seems that we overlap, although

that is not really the case. As an
example, in our advertising pro-

gramme in the United States as

anywhere else, we always see that

an advertisement appearing in any
paper carries the name and address

of the nearest agent. We try- to

build him up in the public esteem,

have him known there, and he then

goes ahead with the conduct of the

business of the company largely

from an individual point of view.

We do not urge, nor do we attempt

to force or even suggest to our

people in Canada that they should

go out in the public eye. or take

public offices, or go into commun-
ity life generally, but we certainly

like to see them do it. We feel that

every one of our employees who
takes an interest in community
affairs and becomes a representa-

tive of that community, as pres-

ident of the local Chamber of

Commerce, for instance, or the

Board of Trade, is doing us a great

service in furthering the relation-

ships of the Company in his par-

ticular community. We then come
along with our techniques and at-

tempt to give him every support in

return. This is the type we like to

try to build up in his own com-
munity through our advertising or

by any other means available, and

we try to co-ordinate these efforts

although they are under two
separate departments.

We publish a staff magazine
which we send to 95.000 employee?
and, in the province of Quebec and

in any other sections where the

French language is general, we
print a supplement in that lan-

guage. This is a very important

jiart of our co-ordination of the

efforts of the personnel and public

relations divisions. We even nm a

Women's Section, recipes, etc. We
focus our joint efforts in th?.'

magazine, with some success. I re-

peat, this is a very controversial

subject, whether all this should be

combined or not.

Mr. Crombie—Those of us who
go to Toronto are impressed by the

fact that it is the only city in

Canada with a subway. I don't

know whether that is due to good

public relations or not. but there is

a big sign in the Union Station

which says ''The only city in Can-

ada with a subway." Perhaps Mr
Tate will tell us something abou:
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the public relations programme of

the Toronto Transportation Com-
mission.

Good Public Relations Depends

on Good Service

Mr. Tate — That sign is just

modesty on our part. I am some-

what hesitant in speaking after

Mr. Campbell, who is a Canadian
Pacific Railway man. They have

such a big system, with over 95,-

000 employees. We have only 6,-

200. I will say, though, that we
have broader tracks. They have

tracks of 4 ft. 10 in. gauge and

ours are 4 ft. 10% in.

It seems to me that the best

public relations are brought about

through good service, and it is no

use trying to fool the public. Un-
less you give them good service

you cannot have good public rela-

tions. An illustration of this is

our attempt to promote good pub-

lic relations through the purchase

of new equipment, which has cost

us practically 120,000,000. I say

this with all humility in Montreal,

because I do not wish to make
invidious comparisons, but we have
spent a great deal on new equip-

ment and, since 1945, we have im-

proved our property to the extent

of about $27,000,000, not includ-

ing our small iproject of the sub-

way.

We are like Woolworth's or

Kresge's (except that we are

cheaper than both of those) in

that all of our transactions are

small money transactions. Each
day we carry nearly a million

revenue passengers and half of

those transfer. They get a free

transfer and they are not allowed

to shop on that transfer, so that

in one day you have the possibil-

ity of half a million arguments
over the use of transfers.

Sixty-five per cent of our em-
ployees are returned men, veterans

of either the Zulu, South African,

or the two recentj wars, and an old

soldier is a somewhat independent
bird, no matter what his age.

Therefore if you have a motor-
man or a conductor who was per-

haps a pilot of a bomber, a Hurri-
cane, or a jet plane, and he gets

into an argument with a lady over
the use or abuse of a transfer, he
is apt to be a little ruthless. It is

very important that this type of

man, numbering some 3,000 in the
T.T.C., should be taught to be

courteous to the customers.

It is no use buying good equip-

ment unless you have good public

relations with the men dealing

with the public. First our people

go through schools of instruction

and then they take lectures last-

W. C. Beamer

ing an hour or an hour and a half

—not too long because the head
can only absorb as much as the

rear end can put up with. These
men are trained in a multiplicity

of problems arising every day, be-

cause the passengers using our

railway judge the management by
the attitude of the employees.

I was rather amused with the

discussion about using the family

name. We have a subsidiary which

is not entirely in good repute with

the steam roads. We run the Gray
Coach Lines and we don't use the

Toronto Coach Lines to' serve out-

lying communities. We do not wish

to use the name Toronto — nor

Hogtown—and therefore we use

the name of the Gray Coach Lines

and we go through those commun-
ities modestly and anonymously
and they cannot blame the service

on Toronto.

We believe that it is most essen-

tial that the employees on our

vehicles deal courteously with the

public, because as I said before,

the public gets its impression of

management by its contacts with

our conductors, motormen, etc.

Some years ago I visited Chicago
with an associate to have a look

at their system and, walking up
through the station quietly, as

only Toronto men can walk in a

foreign city, we were greeted by a

policeman saying "Get the hell off

that sidewalk!" We felt it was im-

possible that he could be address-

ing us, and said, "We just want to

look around the station." A work-

man nearby said, "Gentlemen, we
are taking some bricks off the

roof and it's dangerous to be on

the sidewalk at this time." But
the policeman said, "To hell with

them; let them get their blocks

knocked off." Now perhaps that

was before the trend toward good

public relations started in the

City of Chicago.

J. H. Campbell

On the other hand, I was in

Boston travelling on the subway
and wanted to go to a certain

destination. I approached the

trainman and said, "Will this train

take me to Collier Hill?" The man
answered politely, "Now, sir, isn't

that too bad. If you will get off

at the next stop, cross to the other

platform, and take the first train

that comes along, you will get

there much quicker." He didn't

say, "You got on the wrong train,"

or "You were on the wrong plat-

form," he just said "that is too

bad." As I told the President,

thait was one of the best examples
of good public relations I had ever

run across.

Mr. Crombie.—A friend of mine,

who stands well over 6 feet had a

similar experience in London, but

in reverse. He asked one of the

bobbies for directions to a certain

place. This bobby happened to be

about 6' 6" and, when the man I

know asked for the directions, a

hurt look came over his face but

he answered, "Sir, take the first

turn on your left and walk up
about three blocks, and, sir, may
I suggest that the next time you
might say 'please'?"
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Questions from the Floor

Now, gentlemen, we have quite

a number of questions here and I

suggest we go ahead and get them
answered. Here is a .question for

Mr. Campbell.
"Mr. Campbell states that he

doesn't like to dragoon the em-
ployees as publicity agents. He
expects this to develop spontan-

eously. Does he not use subtle

influence to ensure this spontan-

eity?"

Mr. Campbell—That is certain-

ly the spirit of our policy. We
seldom dragoon anyone to do a

job which can be done by our

publicity men in their own right,

through their training.

Air. Crombie—This is for Mr.
Beamer.
"H a telephone company has

not developed its plant depart-

ment to conform with the public

needs, in what position will the

public relations department find

itself and how will it appease the

public. This is a public commod-
ity and no competition is in-

'

volved."

Public Should be Told Facts

Mr. Beamer—I don't think the

public relations department is

going to help the situation a great

deal. I believe any company has

good public relations only if it

deserves them. If the question

refers to a matter of mismanage-
ment, I don't think any manner
of public relations will cure it;

but if there is a logical reason for

lack of development of the plant,

then it seems to me it is the duty

of the company, perhaps through

its public relations department

and perhaps otherwise, to inform

people of the facts. The public is

very reasonable. If it is in pos-

session of the facts, and if the

facts are reasonable, then the

public is likely to take a reason-

able view of the situation and the

company's public relations will

not be bad.

Mr. Lank—I might make one

comment on that. You will notice

that at this table, and in the field

of public relations in general, the

greatest attention, the most organ-

ized attention to public relations,

is found in those companies which

are not monopolistic or duopolis-

tic in their position. I think the

Bell Telephone Company, the

Canadian Pacific Railway Com-
pany and the Toronto Transpor-
tation Commission are service

organizations. Canadian Indus-

tries Ltd., the Shawinigan Water
& Power Co., and the Aluminum
Company are all representative of

companies which have highly
developed public relations tech-

niques, and the reason for it

is that by nature people are

suspicious. I think they are fair-

minded but nevertheless sus-

picious, and particularly suspicious

of anyone enjoying a monopolistic

position, whether it is monopolistic

by reason of the nature of the

service rendered or whether it is

a product the manufacture of

which no one else chooses to be

concerned with.

Consequently it does become
incumbent upon the supplier of

the service or product to explain

the story, and my own experience

is that, once the question has been

raised, you must answer it or you
are really in hot water. If you
attempt to answer it, and answer
it satisfactorily, so much the bet-

ter, but if you explain to the

public that you recognize this

situation and it is due to reasons

beyond your control, they are as

a rule satisfied. I have even seen

cases where management said

"Ladies and gentlemen, we are

wrong." Let me mention a par-

ticular case.

There was a well known pro-

duct, a patent medicine, for which

all children used to cry. For some
reason an emetic got into a batch

of this particular patent medicine

for children and it caused a tre-

mendous amount of sickness

among children in various parts

of the United States and Canada.

As soon as this was reported to

the manufaturer he withdrew all

stocks from the trade, paid all ex-

penses, closed his factory down
for 18 months until research was
able to find out what caused that

trouble. In all the trade journals

he published advertising to the

effect that this was a serious thing

and that unless they solved it they

were going to go out of business.

Eighteen months later they were

not only back in the market but

their sales for the first 12 months
following that shut - down were
greater than for the 12 months
before the shut-down. That, to

me, shows the value of being per-

fectly frank with people.

Mr. Fuller—I would just like to

take a minute to tell Mr. Beamer
about something that happened
just this morning. I went down
to the station to see my daughter

off to Hamilton, where she is to

live in the future. She mentioned
the fact that she expected to be

able to get a telephone in Septem-
ber, 1952, but she added, "I gu(

they are doing the best they can.

I have just been reading a Bell

Telephone advertisement explain-

ing the difficulty they have had in

getting materials, and that delays

are inevitable in supplying tele-

phone service." She seemed to have
accepted it and I think that is a

tribute to the Bell Telephone Com-
pany. I wish we could achieve the

same thing at Shawinigan some-
time.

Mr. Lank—Just one more word
on the Castoria case. There was a

similar case, the Pyrene case.

which is a little closer to the engi-

neering profession. They got a

faulty tank of material for theii

fire extinguishers. They spent tens

of thousands of dollars not only

in getting eyerj' bit of the ma-
terial back but in advertising the

numbers appearing on the con-

tainers so that anybody buying ;

would realize that it was useless

That, incidentally, was the begir.

ning of a very famous law-suit.

Mr. Crombie—Here is a que?

tion for IMr. Tate: "Does th-

T.T.C. handle the public relatiori

of the Gray Coach Lines?''

Mr. Tate—Yes. Actually tl.

Gray Coach Line officials are th

same as those of the T.T.C. an

the only separation of the tw

organizations is in the book-keep

ing and also in hiding our ligl.

under a bushel when we pas

through places like Hamilton an

London.

Shareholders Relations

Mr. Crombie—The next one :

for Mr. Fuller: "The question (

shareholder relations, which is

definite aspect of public relation;

has not been mentioned. Could vv

have a word on this?

Mr. Fuller—That is, of cour^t

a very important aspect of publ;

relations. It is a rather difficu

one because, in the first placi

under today's conditions, t

shareholder sometimes thinks ;^

is getting the dirty end of th

stick. The employee gets larg
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increases because of the increased

cost of living. The material sup-

plier has to get more for his pro-

duct, and while company earnings

recently have been very good, it

IS always only what is left over

that is available to the share-

holder. Whether times are good
or bad I think it is necessary to

oarry your complete story to the

shareholder. I don't think it

should be done just by a one-shot

operation, by means of the annual

report. I think it has to be car-

ried on during the year by quar-
terly statements, with some infor-

mative letters to the shareholders

showing the progress of business.

In fact, I don't think any infor-

mation should be hidden from the

shareholders. One of the great

criticisms I have for Canadian
companies is that they do not in

general issue quarterly statements.

In the United States they do,

especially those corporations listed

on the stock exchange. I do think
that in the United States they do
a much better job in this regard.

They even, did it before the Secur-
ities Exchange Commission regu-
lations came into effect.

Many companies I have known
take the attitude that they are
giving information away to their

competitors if they issue too much
information to the shareholders
about the company figures and
what the company is doing, etc.,

but I think any competitor will

know anything he should know-
anyway. In order that a share-
holder may judge properly the
success or lack of success of his

company he should know what
are its sales and what are the re-

turns on the sales, and he should
be informed by means of state-

ments from the management as
to what it all means. You cannot
always have good things to say
and I think you should be frank
in pointing out the good aspects,
the difficult aspects, and the bad
aspects, if you like, of the busi-
ness. I think, after all, the share-
holders own the business and they
are entitled to all reasonable in-

formation available.

Mr. Crombie—Could we carry
that a step farther? Some com-
panies have a practice of sending
their annual reports not only to

the shareholders but to the em-
])loyees as well, in order to koon
the employees acquainted with
the progress of the company. Some

companies send exactly the same
report, and some print a special

report for the employees. Would
either Mr. Bruce or Mr. Lank like

to speak on that aspect?

Publicity for Annual Reports

Air. Bruce—Our practice is to

bring out a special report which

we call "Highlights from the Re-
cord", giving not only the finan-

cial results in an easily under-

standable form but photographs

illustrating developments in new
plant during the year and in the

widespread activities of the com-
pany.

These are distributed through-

out our plants and go to the em-
ployees with a covering letter

from the Works Manager.
We find that these reports serve

a very useful purpose and, in the

few years that we have been carry-

ing this out, have felt that the

employees tend to identify them-
selves more closely with the com-
pany.

In my judgment the most im-
portant factor in the industrial

life of today is a feeling on the

part of the employee that he is a

necessary part of the team, no
matter what work he may be

doing.

Mr. Beamer—Like the Alum-
inum Company, we have had a

special form of annual report for

tlie employees and certain other

people, and we also use our maga-
zine and bulletins. Some one has

said that is a little suspect. It

implies that the general level of

intelligence of the people employ-
ed bj'' Ihe company is not equal

to that of the shareholders. Per-

haps it would be a good idea to

make the report itself available to

employees. We have perhaps
adopted that idea in principle be-

cause our annual report is address-

ed not only to shareholders, but

to the employees as well, and to

our customers. We recognize Mr.
Bruce 's principle, that we are all

members of the same team.

Mr. Campbell — Mr. Beamer
brings up a point. He said that

employees might feel they are

being written down somewhat, if

the company sends them a simpli-

fied report. I don't think that

would be the case because, of

course, when we send an annual
report to our shareholders we al-

ways publish a complete summary
of all the details in our staff maga-

zine which goes to all our em-
ployees. Many of our employees
are shareholders. They get the

report and the summary and we
have had a great deal of favour-

able comment on our summary
follow-up.

Mr . H obart (Consolidated
Paper Co.)—We publish our an-

nual report in both French and
English. As an experiment we
mailed an annual report to every
employee and followed this up
with a questionnaire. We found
that a very small percentage of

the employees understood the re-

port or even looked at it. The plan
of sending the report to the homes
of the employees was discontinued
and copies were made available to
them at the pay office. Very few
copies were picked up, so we re-

verted to our former practice of
mailing out a simplified statement
this year and, as far as I know,
it was well received. Certainly it

was much better understood than
the formal annual report.

Mr. Lank—I would like to cor-
roborate what Mr. Hobart has
said. We send our annual report
not only to the shareholders and
employees, but to our suppliers.

We have even sent them to mem-
bers of parliament—what we call

our "rifle list". (There is a shot
gun list which includes everybody
who should have copies but this
is a rifle list that we try to spot
very directly.) For example, I

personally sent a copy to Mr.
Coldwell with my card and if he
wants to enter into any corre-
spondence I shall be glad to do
so.

We put out a shareholders' re-
port and an employees' report and
we made what we call a waste-
basket check on the latter. We
distributed it at the various offices

and had the cleaning staff pull out
of the wastebasket every copy
they found. We were surprised to
find that 92 per cent of the em-
ployees at least took that report
out of the office and we think that
is conclusive proof of their
interest.

Mr. Crombie—I am going over
to the other side. The average
employee, I believe, finds difficulty

in understanding an annual report.

I myself find it very difficult. Do
you not think the average person,
without some explanation, would
have some difficulty also?

Mr. Hobart—Are you consider-
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ing workmen or just office em-
ployees?

Mr. Lank—Our's is distributed

at the gate. Any employee may
have one.

Mr. Fuller— We have done it

both ways. First we sent the same
report to everybody. We followed

this up by a questionnaire and
found there was not too much
interest. The difference is that, in

a report to shareholders, we must
include a lot of data on finances,

and such things as a ten-year re-

cord of returns, and employees are

not too much interested in this. At
the same time we published a

summary of the report in the

house organ. Finally we have
come to the point of having a

separate report or employee state-

ment but any employee may have
the full report to shareholders if

he wants it. This is the first year

we have done this, and we have

found a lot of interest in that re^

port among the employees. It

seemed to create more interest. We
had 500 requests for complete re-

ports. In other words, we are not

trying to hold back from the em-
ployee the report that goes to

shareholders and I think perhaps

that is a fair combination of the

two methods. The firm does not

become suspect, either, for distri-

buting something special to the

employees.

Mr. Hobart — I think many
shareholders would probably

appreciate the simplified form.

Many of these annual reports are

almost impossible for the average

man to understand.

^ Association or Individual Action?

Mr. Crombie—Here is a ques-

tion for Mr. Lank: "A whole in-

dustry may be under criticism by
the public. What in your opinion

is the best way to combat this—

•

action by an industry association

or by the individual companies?"

Mr. Lank—There again, as Mr.
Beamer said, you cannot white-

wash any corporation, and I think,

if the majority of units of an in-

dustry need whitewashing, no dif-

ference whether you do it individ-

ually or collectively, it will not

produce the desired result. This

banding together of organizations

is particularly evident in the Can-
adian scene. Take for example the

newsprint industry. They have
what I think is the most difficult

public relations })roblem I have

ever seen. It is always a question

of whose ox is being gored, and in

their particular case they are sell-

ing newsprint primarily to Ameri-
can publishers. The American pub-
lishers naturally want to get news-
print as cheaply as possible. It is

an imported product and therefore

they feel they can take certain

liberties with the supplier because

they are not stepping on the toes

of advertisers. Let's be frank. I

don't think that the newsprint in-

dustry can very well combat 'an

organized opposition of their cus-

tomers because their customers are

the newspapers. In this particular

case I think there is merit in the

newsprint industry getting to-

gether and forming an association

which can speak with one voice.

I don't think there is anything
particularly unusual in the news-

l>rint industry. Costs have gone

up and prices have gone up. How
are they going to fight a public

campaign if the newspapers con-

sider themselves as being the ones

with the gored ox? They cannot

very well turn to radio. There is

one possible approach, to use the

trade journals of the publishers

themselves. In their particular

case they have one organ which is

called Editor and Publisher. That
is a trade magazine with a cir-

culation almost entirely among
newspaper publishers. That maga-
zine, as a trade journal, may be

opposed to the newsprint manu-
facturers of Canada.

Advertising in Public Relations

Nevertheless, any newspaper,

manufacturer, or association wish-

ing to make a statement and pay
for it would hardly find a pub-
lisher who would refuse to accept

such a paid statement. That is,

of course, the advantage of using

advertising in a public relations

programme. If you get yourself in a

difficult position where you are not

able to get the co-operation of the

press and radio services, you can

always explain your case in \m\(\

advertising space.

The A & P ease in the United

States was interesting from that

point of view, and emphasized the

necessity of keeping in mind the

importance of public reaction. In

this case they used 2,300 news-

I)apers and, although their fight

was with the Department of Jus-

tice, the words "Department of

Justice" never appeared once in

this whole campaign. Why? Be-

cause we get into the field of

semantics and you and I find that
we react favourably to such words
as ''affection", "love", "Justice",

all those nice things. A <t P real-

ized that if they kept repeating
the word "justice", even though
they did not use the phrase "De-
partment of Justice", they might
be connoting to the general public

that here was the A & P on one
side, and "Justice" on the other.

So their technique was to say, ad
nauseam, "those Washington law-
yers" and, of course, everj'body

has about the same opinion of a
lawyer.

Mr. Crombie— Here's a ques-

tion for Mr. Tate: "How are cus-

tomer complaints against particu-

lar employees handled? Is the em-
ployee properly reprimanded and
finally discharged if complaints

are too numerous?"

Mr. Tate — We try to avoid

using the word "complaint". In

most cases the person •v\Titing in

or making the statement against

the emploj-ee is contacted by tele-

phone and, if he or she appears

particularly upset, then a personal

call is made and we find that in

the gi-eat majoritj^ of cases, this

clears up the situation. A record

is made, however, of every state-

ment made and the name of the

person making it. AVe find in a

number of cases the complainants

are repeaters — in other words,

they probably have ulcerated

stomachs and they come back
again and again.

Mr. Crombie — Mr. Beamer:
"Do you think public relations

can be reduced to an absolute

minimum in cases of public ser-

vice companies where no com-
petition exists and complete dis-

regard for the customer takes its

place, the company still being

successful financially?"

Mr. Beamer—Mr. Lank pointed

out that monopolies were more
likely to be criticized than com-
panies who were in competitive

business and it would seem to fol-

low that we have even more need

for good public relations. Apart

from that, we have to live and do

business with our customers. We
depend on their co-operation to en-

able us to give them good service

and operate profitably. We cannot

have good relations with them un-

less we deserve them. I think the

answer reduces itself to this, that

a monopolistic corporation is in
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the position of having to do more

to achieve good public relations

than a competitive organization.

Employee Relations in Private Companies

Mr. Crombie—Would you like

to tackle this one, Mr. Fuller?

"In the case of a private company
which does not publish its balance

sheet, (due perhaps to wide fluctu-

ations in earnings, i.e., varying

from a loss in one year to earning

30 per cent the next year) how far

should one go in informing em-

ployees of this situation?"

Mr. Fuller—I don't know that I

fully understand the question,

especially in its reference to a

private company. Does that mean
a family company, with no out-

side shareholders?

Mr. Crombie—I think we will

have to assume that.

Mr. Fuller — I think, in that

case, even though the public gen-

erally does not need to know about

the financial affairs of the com-

pany, the employees should. The
employees are going to be very

much at sea if they are refused

wage increases to which they

might feel they are entitled. What
is the answer? If wages are going

up generally and the employees

are being refused increases, what
is the company to do, if the earn-

ings are poor in the current year,

even though they were good the

previous year? That would be a

difficult situation. If you take the

attitude that the employees are

partners in the business, even

though they are not shareholders,

I think they are entitled to know
what the business is doing. That
is perhaps a difficult matter to

handle, when the owners of the

business don't want them to get

detailed information of the activ-

ities, but it seems to me they have

I
an obligation to keep employees
informed as to whether the year

has been a, good one or a bad one.

Mr. Bruce—Operating as we do,

with associated companies all over

the world, I can think of a definite

illustration.

During the depression, when our

Toronto Works were operating

three days a week, an enquiry for

a large order of their product

came from India, but it appeared
likely that this would go to a

Japanese mill.

The Works Manager in Toronto
got the men together and explain-

ed the situation, and it was agreed

that everybody would work hard-

er in an attempt to get the order

and to show that Toronto could

compete with Japan. This was
done, and as a result extra work
was found for that plant.

To me this has always seemed

a good illustration of what can be

done by means of co-operation

—

which can only be reached by

j)roperly informing all employees

of what is going on not only in

the plant but in other plants and

the outside world.

We are engaged a great deal in

foreign trade, and you could not

reasonably expect employees to

understand all the complications

of such business without taking

them into your confidence. They
should know what is going on, and

we consider this a most important

feature of our public relations

programme.

Mr. Crombie — This one, Mr.

Lank, has been aimed at you, I

think through a misguided sense

of humour. The question is: "What
is it that has four legs and runs?"

The questioner has also supplied

the answer in the event that you

are unable to provide one: "Two
girls in nylon stockings."

Mr. Lank—I insist on answer-

ing that more fully. This is an

excellent chance to discuss one of

our problems. First of all we don't

make nylon stockings, we only

make nylon thread but a good

many of the runs are blamed on

us. The stylists have convinced

the ladies that they should wear

very sheer stockings, not more
than 15 denier. It so happens that,

prior to the last war, 15 denier

stocks were unknown because you
just couldn't get them that fine

with natural silk. The lowest

known denier was 20 and they

were reserved for very formal

functions—in fact, at Buckingham
Palace receptions or other Court

functions, when the ladies wore 20

denier stockings, they always car-

ried an extra pair because they

did not think they could get

through the afternoon or the eve-

ning with just one pair. That
shows what stylists can do to a

chemical concern. No lady—and

I tell this to my wife — should

listen to those stylists and put a

cobweb on her legs as a general

habit. The public does not seem

to see that it is being influenced

by the stylists and not by the

chemical concern. I wonder what

THE ENGINEERING JOURNAL September, 1951

would happen if the stylists sug-

gested tarpaulin?

Employee Participation |

Mr. Crombie—Here is an aspect

of pubhc relations that has not

been considered so far. It is a

good question. "May we have
some remarks on the efforts made
by corporations to have their em-
ployees buy stock in the company,
e.g., by selling stock annually at

a special price by payroll deduc-
tions?"

Mr. Fuller—That is a very dif-

ficult question. Back in the golden
twenties, of course, there were
many corporations that thought it

a good idea to sell stock at what
they considered favourable prices

to employees. Most of us here to-

day know what happened when
the depression struck. It was an
unhappy and unfortunate experi-

ence for many companies. In prin-

ciple I don't know what the an-
swer is to that question but I per-

sonally think it is a good thing to

have employee shareholders. The
Bell Telephone Co., I think, has
done the best job of any company
in Canada on that score. They are
in a favourable position in this re-

spect because their earnings are

relatively stable and their divi-

dend rate is of such long standing
it has almost become like bond
interest.

However, the industrial com-
panies are in an entirely different

position and I think they have to
tread very cautiously indeed.
Some companies have had great -^

success. Generally speaking I am
in favour of the proposition if it is

carefully handled, that is, to issue

stock at a fair market price but
to get over to the employees the
fact that stocks can go down as

well as up. I don't think the idea

should be forced by management
in any way. It should be handled
delicately and, if the employees
are anxious to buy shares let them
do so, but tell them that there

may be some years when earnings
may not be very good.

Mr. Lank—There is an alter-

native and that is, of course, to

give the employees the stock. In
our particular case in C-I-L we
have a bonus plan for executives

and junior executives and instead

of paying the bonus in cash we
pay it in stock. We recognize that

there is a very great advantage
in having employees, particularly
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key t'liiployees, shareholders of

the company. On the other hand
we must guard against what hap-
pened in the 1920s when some of

the large banks sold stock over a

ten-year basis at $230 a share and
watched it go down to $25 and
were fearful of losing it altogether,

and they had to pay for it on the

higher basis. That could not hap-

pen with the bonus plan such as

we have, paying it in stock rather

than in cash.

Mr. Crombie—Mr. Lank, I will

refer the next question to you
also: "Do j'ou think newspapers

would publish a paid ad by the

newsprint makers as readily as

the A & P ads were published?

Are they prepared to gore their

own ox?"

Mr. Lank—I am convinced they

would do it. If a newspaper should

refuse to run such an ad, then the

newspaper manufacturers are on

extraordinarily strong ground. I

think there is no doubt that they

would.

Handling oF Individual Cases

Mr. Crombie.—We have all ex-

perienced examples of poor public

relations by individual employees

such as conductors on trains or

trams, telephone operators, the

policeman in Chicago, etc. What
methods are employed in training

or educating those in contact with

the public as to the manner in

which they should handle their

public relations; and if an individ-

ual employee fails to conduct him-

self properly, what form of discip-

linary action is taken?

Mr. Campbell—That question

brings up again the training re-

quired to be done in public rela-

tions. Such training comes through

the individual units of the com-
pany. It starts right down at the

grass roots and is conducted in the

different divisions and regions, etc.

We have a form, a job training

plan, which the younger and newer
employees use for instructions

within their own departments and
on interlocking jobs in other de-

partments. In our case most of

these instructional techniques are

the same in all three regions, East-

ern, Prairie, and Pacific, and have
come through the vice-presidents,

the general manager and the gen-

eral superintendent and are carried

on down to the grass roots.

In the matter of complaints,

strangely enough we do not have a

great many complaints. We have

far more letters of commendation
but we do sometimes get letters of

complaint about individuals, some-
times a fair criticism and some-
times unfounded, but every com-
plaint is carefully checked and
most of them find their way into

my department. I note the region

involved and take the matter up
with the division. This is not an
expensive process, and it finally

gets to the supervisor, who investi-

gates the thing very fully. If he

finds that the complaint has merit,

he reprimands the individual. If he

finds that a serious breach of rules

exists or has taken place, he can

take steps to discharge the em-
ployee. That will probably happen
only if he is a constant offender,

but we have not had any constant

offenders for a long time and a

great many of our complaints boil

down to something which is not

really important.

Mr. Crombie—There is a ques-

tion for Mr. Beamer. "Let's get

down to grass roots. Is it not true

that most public relations pro-

grammes are directed toward per-

suading the public to approve of

what the companies are doing

whether it is for the good of the

public or not, e.g., insufficient

telephones?"

Mr. Beamer—-I think public re-

lations are designed to obtain the

approval of the public for what
the company is doing. I don't think

that you can always expect it or

even ask for it. If you feel that

you are in a position temporarily

where you cannot expect approval,

then you owe it to the public—and

this is pu'blic relations—to explain

the situation to them.

Mr. Crombie— We did discuss

annual rejiorts but here is another

question on that subject: "On the

subject of annual reports do you
not think it is better to have a

company official explain the re-

port in group meetings rather

than merely distribute a copy

which is hard to read?"

Employee Publiclly

Mr. Lank—I think that is a

very laudable technique. Tliere is

another technique on the point of

explaining annual reports. A few

companies go to the financial edi-

tors of newspapers a couple of

days before the report is publish-

ed and discuss with them the var-

ious phases of that particular

annual report. I know of no case

where the editor has violated the

confidence placed in him by vir-

tue of the confidential nature of

the discussion and, as a result, the

publisher in his financial column
has had a much better digest of

the points which the company
would like to get over to the pub-
lic. This has been actually due

to the co-operation of the financial

editor. I think the same thing

applies in your discussions with

employees. If you give an oppor-

tunity to the employees to ask

questions, even if they don't ask

them, they are much happier

about it.

The financial report, to most
employees, is rather a complex
document. The mere fact that you

offer to explain takes any sus-

picion out of the subject matter.

If 5'^ou can do it in small groups

it is certainly a very desirable

thing but also very time-consum-

ing.

Mr. Crombie — Mr. Bruce

:

"Does it make for good employee

and public relations to devote

news items to the worker and top

management activities leaving out

the middle gi'oup, which includes

engineers? In other words, would

it not be better to give the same
emphasis to the interests of all

groups as a means of attaining

good employee attitude?"

Mr. Bruce—Our policy there i>

directed primarily at the em-

ployee. Our plant papers very sel-

dom give publicity to people out-

side the plant, and then generally

only in the case of senior peoplt

when important changes are made
^Ye feel that senior people shouki

be known by people in the plant

as much as possible by seeing anci

meeting them rather than by thi

publicity route, although there art

certain obvious difficulties in at-

taining this.

-1/)". Crombie—How can the en-

gineei-s in a company take an

active part in a public relatioD^

programme? Are the engineer-

assuming their responsibihties ii:

this field-?

Mr. Bru.ce—This is a matter ii

which I have been interested foi

some years and about wliich I wa^

speaking to Dean K. F. Tupper

of the University of Toronto, be-

fore the meeting.

I hajipen to be an engineer, bui

am now proud of being a sales-

man. It has always seemed to un

that the engineer has not giver

enough attention to public rela-
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tions. All of us in our company
are very conscious of the achieve-

ments of the engineer, but I often

get the feeling that the pubhc do

not appreciate the very real con-

tribution of the engineer to the

development of our country.

I think it is natural for the

average employee at the plant to

associate himself with the produc-

tion side of the business, and con-

sequently with the engineer, so

that anything that can be done to

increase the prestige of the engi-

neer is good business. However,

in doing this it should be brought

out that all parts of the business

make a contribution. I well re-

member the opinion I formed of

the selling side of the business as

a young engineer. Surely it is

apparent to all of us that it is nor-

mal in North America to be able

to produce more than can be sold,

and also that one has to produce

more cheaply all the time. In

short, one comes back to "team

work", and it seems to me that

tlio engineer can make a real con-

tribution and be more generally

recognized if he understands and

appreciates the efforts of other

branches of the business.

Mr. Crombie—Here is a ques-

tion for Mr. Campbell: "Mr.

Campbell mentioned that his com-

pany uses its house organ as a

medium for carrying its manage-

ment propaganda to its employees.

I would suggest this is somewhat

risky. Do not the employees tend

to resent this unless it is well dis-

guised?"

Mr. Campbell—No, I think I

quibbled a bit on the use of the

word propaganda at the time. I

don't know what information other

employees want but I know that is

the sort of thing ours want. They
want a boiled-down summary of

the annual report. I don't know if

you would call that propaganda.

We recently established a large

freight yard in Montreal (The St.

Luc Yard—see The Engineering

Journal, June, 1950—Ed.). It is a

very interesting operation and the

whole course of its construction

was covered month by month in

the staff magazine. Would you call

that propaganda? It was an illus-

tration of what the company is

doing and the progress it is making
and is of great interest to the em-

ployees.

I want to add a word about the

staff magazine, about the matter

of the publication of news items

concerning ofi&cers and employees,

if you can divide them. We take

care that the magazine is kept well

on the employee level. On the other

hand, if the president shakes hands
with a section man on a tour of

inspection, he always likes to have
his picture taken and sends it to

me to be printed. Perhaps that is

propaganda.

"Selling" Private Enterprise

Mr. Crombie—"Should manage-
ment attempt to 'sell' the idea of

private enterprise to employees
and to tjie public?"

Mr. Fuller—That is a very diffi-

cult question. You have all seen

recently, in magazines and other

publications, material from com-
panies who are undertaking to tell

as many persons as possible that

the private enterprise system is the

proper system for our way of life.

A great deal of literature has been

circulated to the public generally

and in many cases this has been

followed up by an attempt to sell

the private enterprise system to

their own employees. This sort of

thing is primarily a sales job using

general platitudes about how won-
derful it is to have our freedom to

say what we want to say, etc., etc.

I don't think it gets over very well.

It is always a bit dangerous to

feed that sort of stuff to employees
—"We have a higher standard of

living than anybody else in the

world," etc. I think probably they
know they have and they may
perhaps feel it is something of an
insult to their intelligence to be

told, "You should appreciate free

enterprise." Most of them today
are against communism in any
event, and against socialism, and
they may resent the fact that you
feel you have to sell them on free

enterprise. If you persist in em-
phasizing free enterprise, the first

thing you know they will be say-

ing "Darn free enterprise." I think

it is a mistake to issue a lot of

propaganda to employees saying

how lovely it is.

Mr. Crombie— Here is a very

simple question: "It has been re-

ported that some of the large na-

tionally sponsored public relations

programmes in the United States

have gone sour. What is the rea-

son?"

Mr. Lank—I don't think they

have. Perhaps they may have gone

sour temporarily, for the reason

that Mr. Fuller has just stated.

Of course there are many ways of
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skinning a cat. After all, you

apply to most problems the same

l)rinciple throughout all phases of

your life. If your wife comes home
with a new hat that you think is

an atrocity you don't say: "Take

it away; I can't stand it." The
right thing to say would be: "It

is just like Mrs. Fuller's hat" or

perhaps, "It is just like the hat

you had a couple of years ago."

You don't have to ask her to take

it back. It goes back.

Mr. Crombie— You see, ladies

and gentlemen, why Mr. Lank is

considered an expert.

Mr. Lank—I have a great be-

lief, as you see, in the indirect

approach. I think we can do a

greater service for private enter-

prise by acting right and living

right and showing these people

that we are good examples, all of

us, without going out and making

a frontal attack on communism.

Mr. Crombie— Here's one for

Mr. Tate: "A few days ago the

Globe and Mail carried an edi-

torial criticizing the T.T.C. for

what it described as 'arbitrary

closing of streets during subway

construction.' Does the T.T.C. take

any specific action when such un-

favourable publicity appears?"

Mr. Tate—We have given talks

to a variety of service clubs, tech-

nical societies, etc. We have ad-

dressed about 50 groups in the

past year to describe the work,

how soon we hope ,to get it com-

pleted, the problems arising from

day to day, the trouble we have

getting material, and to ask their

kind forbearance until that happy

day when the job goes into opera-

tion.

Public vs Customers

Mr. Crombie—Thank you, Mr.

Tate. This one is for Mr. Beamer.

"What is the difference (and why
refer to the two as separate en-

tities) between the customer and

the public? Is not the present

jniblic your future customer and

therefore ready for treatment as

a customer?"

Mr. Beamer—I suppose we do

hope that all the public who are

not customers will be customers

sometime. I think, if I have made

that distinction, it is between

those members of the public who

are users of our service, whose

co-operation and understanding we

seek, and those who are non-users.

By and large, I think I would
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agree that "public" and "custom-
ers" are synonymous.

Mr. Lank—I would like to add
that in the early days when I was
just entering the field of public

relations, a piece of advice was
given me which I have found of

great value. "Your approach to

public relations is going to be a

very important tiling if you are to

be a success. Just think of it as

a parade rather than a mass meet-

ing." That stuck with me. I

thought and still think it pretty

good advice. In other words, a lot

of public relations programmes of

companies have fallen down be-

cause they have been one-shot

affairs. They solved the problem
of the moment by addressing a

mass meeting. But problems do

not come up only at mass meet-

ings; they are happening all the

time. In other words, there is a

parade of problems. People are

being born and are dying every

day and problems are coming and
going. That's why I say that

every public relations campaign
has to be a continuing affair

rather than an address to a mass
meeting.

Mr. Crombie—We have discuss-

ed relations of employees and em-
ployers and the public, and there

was one reference to our relations

with other departments. Here is

a question for Mt. Campbell:
"Should the public relations de-

partment check up on the pur-

chasing department policy?"

Mr. Campbell—I think "check

up" is a pretty tough phrase in

that respect. It sounds like inter-

ference. We do not have to check

up on the purchasing department
because, if public relations are in-

volved, they come to us beforehand

and ask us what we think of any
course of action they might be con-

templating.

Publicity Activities

Mr. C r mbi e—Mr. Lank:
"Which is preferable for small

town local news, a technically cor-

rect article written (probably late)

by the publicity department which
is not familiar with the circum-

stances, or an informal article by
the local staff who are not exper-

ienced in publicity?"

Mr. Lank—I think the latter. I

think, however, that it is not

necessary for them to be inexper-

ienced in publicity, and on that

point the C.M.A. has recently put

out a helpful bulletin explaining

how to make a publicity release.

We all have pride in our home
town and we like to talk with peo-

ple whose faces we at least recog-

nize and for that reason I believe

a publicity release for Kingston or

Chatham, insofar as m^ company
is concerned, is much more effective

if it is localized. They can, how-
ever, take advantage of our or-

ganization facilities and confer

with our public relations section

and our publicity section. In our
particular case, we have a bulletin

which goes to every works mana-
ger, a 50-page bulletin called "Your
relations with the local press" ex-

plaining the techniques. And here

is an important point—there are a

lot of publications and various
engineering material that go to the

sales department. In those publica-

tions you will find a very clear

cleavage indicated between the edi-

torial part of the newspaper and
the advertising part. Newspaper
people fight, just the same as the

engineering department and the

sales department. It is for that

reason, because there is a cleavage,

that I feel it advisable for any
company to separate the advertis-

ing and the public relations activi-

ties.

The same thing prevails now. I

can cite a. specific case. I don't

know if any of you are familiar

with the C-I-L magazine called

"The Oval." We think it is a pretty

good publication. It is brought out
by our public relations department
and our advertising department
has been trying to sell us on the

idea for years that it is a wonder-
ful advertising medium. We feel if

we use it as an advertising medium
it will lose its disinterested appeal
to the public. In any public rela-

tions campaign if you over-stress

the advertising angle you are go-
ing to get into deep water.

Another example:—we have a

radio programme called "Singing

Stars of Tomorrow." That pro-

gramme has reached a point where
the listener is much more interest-

ed in the star, the young Canadian
who is trying to make a name for

himself or herself, than in C-I-L.
The consequence is that if we over-

emphasize our products it is going

to boomerang.
These are things that are all

important to our people in the

field and we have tried to point

out that if they make a local re-

lease they should be sure to keep

it on the community level of in-

terest rather that on the level of

C-I-L. We had a specific case a

few months ago. We are going to

open a $4,000,000 plastics plant

in Calgary. That release was not

made from Montreal. I put in a

telephone call to the chairman of

the Industrial Board of the City

of Calgary and asked him to do
me the favour of making that an-

nouncement locally. The amount
of co-operation we have had from
the City of Calgary since then is

simply marvellous. They can do

a better job than we can from
head oflBce.

Mr. Crombie — Speaking of

magazines that cross my desk,

"The Oval" is one of the few that

I take home and read.

Employee Attitudes

Mr. Fuller, this question is for

you: "In many companies em-
ployees are prone to speak dis-

paragingly of their emploj'ers.

How can one inspire these em-
ployees to change their attitude

and speak well of their company?"

Mr. Fuller— 1 don't think that

is a matter of inspiration at all.

I don't think attitude can be

changed over-night. I really think

it is a question of fair-dealing

with the employees over a period

of years. The attitude of fair deal-

ing must come from top manage-
ment, by giving the employees a

break, not necessarih' giving them
the highest wages of any company
but of being willing to communi-
cate with them on a two-way basis;

you might say, the policy of con-

fidence or the feeling that an em-

ployee can go to the top manage-
ment for advice on his personal

problems or to discuss ami:hing

whatsoever. This is a hard thing

to put down in black and white

but it is most important to the

general attitude and I don't think

it is a matter of inspiration.

By suddenly turning nice to

them and boosting the employees

in a sudden kind of way. I really

do not think you can change an

employee's attitude. He will only

suspect you and it is going to take

a long time to change an em-

ployee's attitude toward the em-

ployer unless real confidence exist?

in the first place.

Engineering Public Relations

Mr. Crotnbie— Mr. Bruce, wi

you try this question? "Wliat car
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i the Engineering Institute of Can-
' ada do to improve public relations

for the benefit of the profession?"

Mr. Bruce— I find this rather

difficult to answer because I be-

i

lieve it is a matter for the in-

dividual engineer rather than for

the E.I.C.

Basically, the engineer should

have—and I believe is now getting

—more general training at the

university level.

It has always seemed to me that

some professions have what you
might term better public relation?

because they are better able to ex-

plain what they are doing.

The engineer is essentially a

busy man, engrossed in interesting

and immediate problems, and gen-

erally finds it difficult to explain

what is being done in language

that others will understand. For
example, I have found from ex-

perience that the average layman
will understand a chemical pro-

cess in terms of the kitchen much
better than in technical terms. In

short, it is up to the engineer to

improve the public relations of

the profession, and I do feel that

good progress is being made in

that field.

Mr. Crombie—"What is the

opinion of the members of the

Panel of the value to be gained in

employee interest by providing op-

j
portunities for employees to see

where the parts or assemblies that

they work on are used in the final

product or products of the com-
pany?"

Mr. Lank—I think that is a

question of employee morale build-

ing. It is very tiresome to do ex-

actly the same type of work for

365 days of the year and not know
I
what is going to happen to it.

/That can be overcome by booklets,

etc., of course, and in most in-

stances most effectively, if such
material is geared to the family
and not only to the man himself.

The best example of that sort of

thing was done by the Steel Cor-
poration recently. They have had
a series of "Open Houses" and the
results have been remarkably suc-

cessful. The men themselves have
been trained to explain to the visit-

ing public and to their families

(they have a Family Day) how
all these operations fit into the final

product, how each one dovetails
into the other. That, of course, is

even more dramatic than the use
of booklet?. If you can give a man

an idea of the ult/imate use and
worth of his particular product and
his particular operation, it makes
a notable contribution to employee
morale.

Mr. Crombie—Now, Mr. Camp-
bell, "Do you believe public rela-

tions as such should be a function

of the Personnel Department?"

Mr. Campbell—No.

Mr. Buchanan (London, Ont.)—
May I go back to the second last

question? It asked what the Insti-

tute could do to advance recogni-

tion of the profession. I would like

to ask if the companies, and those

of you who are sitting at the head
table representing companies who
are engaging large numbers of en-

gineers, are doing anything to en-

hance the status of that very large

and important body of men whom
they employ? Recently a very fine

brochure was published by General
Motors on the history of the auto-

mobile and in that, everybody that

could be thought of was mentioned,

from mechanics to financiers and
everybody in between, but the

word "engineer" was not mention-
ed once in that brochure.

Mr. Crombie—In my opinion it

is not up to the company employ-
ing the engineer to enhance the

engineer; it is up to himself. Far
too few of them are able to express

themselves.

Mr. Tate—In our organization,

which has over 6,000 employees,

practically all the principal posi-

tions are held by graduate engi-

neers but, to get those engineers up
to senior positions, you have to

train them to write understandable

English.

Mr. Fuller—I think it is pro-

bably true that the companies per-

haps do not think enough of, or

give enough publicity to the con-

tribution that the engineer em-
ployees have made. Take your
firm, Mr. Crombie, Dominion En-
gineering.

Mr. Crombie—I believe we did

include an appreciation to our en-

gineers in our annual report.

Mr. Fuller—-We try to, in the

Shawinigan Co. by referring to the

work of the Shawinigan Engineer-

ing Co., which is a separate com-
pany but a part of our show, and
we try to point to their achieve-

ments, to the excellence of their

work in the construction not only

of our own power plants and other

installations, but also outside work
they do for other companies. I

still think a great deal more could

be done for the engineer.

Mr. Crombie—Would you take
this one, Mr. Lank? "To what ex-

tent can relations with union or-

ganizations be useful in improving
a company's public relations?"

Mr. Lank—I would like to go
back, if I may take the liberty, to

the question Mr. Buchanan raised

concerning the engineer blowing
his own horn a little. I am just a

little in disagreement. With all due
respect I think the E.I.C. can do
something about it. I think the

technical organizations can do
something about it, but of course

it is mostly going to depend on

the individual reputation, the re-

putation of the individual engineer

and the co-operation of the individ-

ual engineer. I believe when an
engineer or a doctor or a lawyer
or chemist joins a company he has
a tendency to affiliate himself more
with his employer than with his

profession and, as a consequence, I

don't see how the problem is going

to be solved properly unless these

two factors can be integrated.

Mr. Hobart—An annual report

cannot pick out one particular

class of employee and disregard

all the others.

Mr. Tate—It has nothing to do

with engineering. It has to do with

public relations. We believe in the

axiom "A little Child shall lead

them" so we have put out a book-

let giving the history of our trans-

portation system from its incep-

tion and this is handed out to the

various schools, to be put into the

hands of all the children so that

they will have a kindly feeling to-

ward us from the start, from their

early childhood.

Mr. Crombie.—-Well, gentlemen,

thank you for your patience. Be-

lieve it or not, it is 12 o'clock and
we have to get out. It is an in-

teresting thing that when this

panel met in Dr. Wright's room
just previous to the start of this

session, most of its members were

very dubious as to whether enough

interest would be shown to keep

the discussion going beyond ten

o'clock, or half past ten. I still

have three questions that have not

been answered but time is up and
I shall now have to adjourn this

meeting. Thank you very much,
gentlemen. V
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Fig. 1. Aerial photo of St. Mary Dam, looking west. Reservoir and mountains in background.

Saint Mary River Dam
NOW IN SERVICE

On July 16th, 1951, an official

ceremony took place in the south-

eastern corner of Alberta to mark
the completion of the St. Mary
River Dam. It was attended by
many federal and provincial and

municipal officials and guests from

all parts of Canada. The Right

Honourable J. G. Gardiner, Fed-

eral Minister of Agriculture, in

opening the valves to let the water

into the canals, referred to the

irrigation project for which the

dam will store water as "a new
national asset which has been

created for Canada".

The dam was commenced in

1947, and is the first step of a plan

intended to overhaul the natural

moisture distribution of Southern

Alberta. Of heroic proportions, it

is 186 feet high and creates a lake

18 miles long and six miles at its

widest part. Though it is a half-

a-mile long at the top, the length

below in the river bed is only 300
feet.

Water is diverted from the reser-

voir to the main canal through a
17-ft.-diameter tunnel 2,900 feet

874

long. A concrete spillway struc-

ture is also provided between dam
and tunnel entrance, to discharge

excess waters at flood periods when
needed, and thus protect the dam
against overtopping.

Master Plan

To the rural and urban popula-

tion an assured water supply
brings with it the possibility of

new industrial crops, of fodders

and grasses, of gardens, of a better

way of life and above all of a

freedom from the ever present

fear of the losses and disappoint-

ments arising from drought.

It is the first time in the history

of Canada that a major irrigation

project has been undertaken with

the federal authority, a pro^'incial

government and farmers being

partners.

Launched under such a partner-

ship to beneficially utilize more of

the available waters for irrigation

of areas where it is both urgently

needed and justified, the St. Maria's

project is generally regarded as

constituting the master plan for

developing other major irrigation

projects in Alberta and Saskatche-

w-an.

First Concept of the Project

During the period 1894 and

1931, extensive surveys were made
of the area by engineers of the

Dominion Department of the In-

The opening ceremony for the St. Mary River Dam in Southern Alberta i*

an event of National importance and of wide interest to Canadian engineers.

This article, prepared from reports, inaugural addresses and news items,

contains a general description of the project as a whole. The more technical

features of planning, design and construction have already been covered in

the October 1932, May 1945, and September 1948 issues of The Engineering

Journal.
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terior. These investigations re-

sulted in water being diverted from

tlie St. Mary River in 1901 to

irrigate lands between Magrath
and Lethbridge. During the per-

iod 1911 to 1923, hundreds of

thousands of acres of fine irrigable

land was plane tabled, to form
what was then called the Leth-

bridge Southeast Project. It was
obvious that other sources of

water in addition to the Milk and
St. Mary Rivers, would be requir-

ed to serve this huge area. During
the period 1912 to 1919, detailed

surveys jiroved the feasibility of

diverting water from the Water-
ton and Belly Rivers for the Leth-
bridge Southeast Project, now
called the St. Mary-Milk Rivers
Project.

In 1922, Interior engineers re-

tained Mr. D. W. Hays to study
the project and report. On June
30th, 1923, Mr. Hays submitted
a comprehensive report and water
supply study, in which he describ-

ed a layout to irrigate over 465,-

000 acres from the Milk, St. Mary,
Belly and Waterton rivers. At
about this time, the Taber Irriga-

tion District was developed, a

further step in the development
of what is now the St. Mary-Milk
River Project. In 1931 the Re-
clamation Service in the old De-
partment of Interior was abolish-

ed, and nothing was done in the

way of fui'ther studies until 1938.

P.F.R.A. Takes Over

In June, 1938, engineers were
sent to Alberta by the P.F.R.A.
to investigate the St. Mary pro-

ject. Considerable survey and en-

gineering work was done during
the next two years, and the results

of this work formed the basis of

the Meek Report.

Plans made previous to 1919 in-

cluded utilizing Waterton Lake as

a reservoir, with capacity of 150,-

000 acre-feet. However, opposition

from the Parks Department forced

the abandonment of this site. In

the early twenties a reservoir site

on the Waterton river was sur-

veyed which provided capacity of

about 28,000 acre-feet. In 1941 a
site was partly surveyed which
would provide 132,000 acre-feet,

but limited wartime staff prevent-

ed revising the layout in time for

publication of the Meek Report.

Growth oF the Project

Early 1939 saw the organiza-

tion bv "south Alberta citizens of

the Water Conservation Council.

This body of irrigation leaders kept

before the authorities the necessity

for storage facilities to protect

existing projects, and the desirabil-

ity of extending irrigation to dry

areas.

Though engineering activity on

the jiroject was curtailed by the

war, the South Alberta Water Con-
servation Council kept busy and in

February, 1941 a committee was
appointed by the Federal Govern-
ment to report on the project.

This report is more commonly
called the Meek Report, and in it

the committee recommended the St.

Mary Project as a sound one, and
that it be financed jointly by the

two Governments, with the farmers

paying a fair share of the capital

costs.

Federal Share

According to the Dominion-pro-
vincial agreement under which the

St. Mary's Project is being con-

structed, the federal authority

assumed the responsibility of ob-

taining, storing and making avail-

able for irrigation the necessary

water. This involves all the con-

struction necessary from the

watersheds providing the irriga-

tion waters eastwards to and in-

cluding the Ridge reservoir five

miles south of Raymond.
Also included in this federal

government's share of the con-

struction is the building of an

even larger dam across the Water-
ton River, the Pothole Coulee
dam and many miles of main canal

from the Waterton River reser-

voir to the Ridge reservoir.

.,m«4.isr«»^;3j)C;aS^

Fig. 2. St. Mary spillway with water dropping 150 ft. on uncompleted chute
section. Chute section will be paved when completed.
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In addition, the federal govern-
ment also assumed the costs of

engineering, construction super-

vision and other such work for the

entire project, this being carried

out by the Dominion's Prairie

Farm Rehabilitation Administra-
tion.

Provincial Share

Meanwhile the Alberta govern-
ment has assumed costs for all

construction necessary eastwards

from the Ridge reservoir, as well

as the responsibility for coloniza-

tion and management. This, in

effect, means taking the water
being made available by the fed-

eral government and making it

available to farmers. It involves

the construction of a network of

thousands of miles of canals and
ditches, several reservoirs and
water distribution systems to

serve the additional 390,000 acres

of dry land being brought under
irrigation.

Cost of Financing

The project as laid out in the

Meek Report was estimated at

about $13 millions construction

cost at prewar prices. With the

locating of a larger reservoir

(132,000 ac. ft.) on the Waterton
river in 1941, the projecti was en-

larged from 465,000 acres to 510,-

000 acres. The construction cost

of the latest layout was increased

by nearly $2 millions at prewar
prices, but the new irrigable land

was increased from 345,000 acres

to about 390,000 acres, leaving the

cost per acre about the same.
However, power potentialities were
increased from 7,000 kw. to 12,500

kw., and net revenue therefrom

nearly doubled. The larger layout

is therefore the most economical.

Due to higher price levels, the

1951 estimate of final construc-

tion cost, including right-of-way,

is some $30 millions.

Generally speaking, $30 millions

for completing the project will be

divided almost evenly between the

Dominion and Alberta govern-

ments. The federal authority is

making its share an outright con-

tribution in the interests of devel-

oping the nation's resources, while

the Alberta government will re-

cover part of its outlay through

the sale of water rights to farmers.

By the end of this year the

Dominion and Alberta govern-

ments will have invested approxi-

mately $16 millions in the project,

the federal authority spending $11

millions and the province $5 mil-

lions.

Construction Programme

During the first few years of

the construction programme, work
has been concentrated largely on

Fig» 3^ St. Mary Dam and spillway.

the St. Mary River dam and main
canals so that the way would be
cleared for impounding spring

runoff waters and then delivering

them during the growing season to

areas earmarked for irrigation.

With the St. Mary River dam
completed and work well advanced
on main canals, the emphasis has

been shifting to building water
distribution systems. This now can

be accelerated to bring an addi-

tional 50,000 acres or more under

irrigation every year.

While actual construction work
on the St. Mary-Milk Rivers

irrigation project started less than

six years ago under a con.struc-

tion programme then mapped out

over a 15-yeaT period, the half

way mark in the development has

already been passed, and the en-

tire programme is within five or

six years of completion.

Will Absorb Coaldale and Taber

Districts

The vast development, which is

turning into reality the long sought

scheme formerly known as the

Lethbridge Southeast Project, is

being established about a nucleus

formed by 120,000 acres of irrigat-

ed land served for many years by
existing projects.

This 120,000 acres has been ab-

sorbed by the St. Mary River

District and, like the additional

land being placed "under the

ditch", will obtain its water from

the huge scheme of which the St.

Mary dam is the key structure.

The flow of the Belly River and

the water diverted into it from

the Waterton River will then be

diverted out of the enlarged stream

a few miles northeast of Hillspring

and will be carried by a 20-mile

canal across the Blood Indian

reserve. This diversion canal,
which will carry 2,000 cubic feet

of water per second, will enter the

St. jNIary River reservoir on the

west side and about six mile?

southwest of the St. Mary River

dam.
Thus the water from three river?

will be accumulated against the

key structure for the entire pro-

ject and will be released from the

St. Mary River reservoir as it is

needed for irrigation purposes.

Four -Rivers Involved

The entire development is based

on the use of water from four

streams—^the St Mary. Waterton,
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Belly and Milk Rivers—impound-

ing some of their heavy spring

runoff in storage reservoirs so that

this water can be made available

for irrigation purposes as crops

need moisture.

When fully developed, the St.

Mary-Milk Rivers irrigation pro-

ject will have 11 reservoirs giving

an effective storage capacity for

818,200 acre-feet of water, or for

enough water to cover 818,200

acres to a depth of one foot. The
largest of these reservoirs is the

St. Mary River dam, which is

ready to impound 290,000 acre-

feet at an elevation high enough
to make it available for irrigation

purposes.

Waterton Dam

The overall construction pro-

gramme for the entire project also

calls for a huge earth dam across

the Waterton River at a point

about 10 miles downstream from

Waterton Lakes. This dam will

provide a storage reservoir able to

hold 132,000 acre-feet of water.

The Waterton dam is designed as

an earth-fill 170 feet high and
three-quarters of a mile long at

its crest. It will form^ a lake nine

miles long and 150 feet deep at

the dam. After being released the

water will flow' down the river for

about four miles, where it will be
diverted into a canal emptying
into the Belly River. This canal,

about eight miles long, will make
a large loop just west of Hill-

spring.

A National ^Asset

The re-arrangement of water
flow following the completion of

the works on the St. Mary and
the junction with the Milk River
water-storing project will change
the face of agriculture and indus-

try as well in this district, as it

did in the other parts of South-
ern Alberta already irrigated.

Large acreages, endowed with

uniform soil and climatic condi-

tions, are well adapted to the pro-

duction of a large volume of bulky
agricultural products, such as

vegetables, which are expensive to

transport. With sufficient mois-
ture, volume can be maintained
as yield does not tend to fluctuate.

While such benefits are of na-
tional importance, however, the

major benefit a project such as

St. Mary provides is insurance for

the livestock industry against

drought and the general stability

Fig. 4. Control house of irrigation tunnel, showing controls for outlet gates.
Gates 90 ft. below floor of control house.

it provides agriculture. The live-

stock industry is growing in west-

ern Canada and conservation

measures such as the St. Mary
Dam will enable further progress

with safety.

Operation of Project

With respect to organization of

the development, it was suggested

by the St. Mary and Milk Rivers

Water Development Committee
and fully realized by the Alberta

government, that government own-
ership of the then existing irriga-

tion facilities from the St. Mary
was essential to the further exten-

sion and enlargement of the pro-

ject.

With this in view the necessary

legislation and agreements were
negotiated with the Canadian
Pacific Railway Company by
which these facilities were trans-

ferred to a manager of the St.

Mary and Milk Rivers Develop-
ment, a position created by legis-

lation. The present manager, P.

M. Sauder, m.e.i.c, has very wide
powers under the legislation and
is also colonization manager for

the development.

All the crown lands and certain

municipal lands have been trans-
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ferred to the colonization manager
for disposal and it will be the

manager's policy to hand-pick
settlers, giving priority to World
War veterans and those on adjoin-

ing dry lands with some experience

in irrigation farming. Water rights

will be sold to the present owners
of the irrigable lands at very reas-

onable costs and on easy terms.

Personnel

General administration is under
the P.F.R.A. head office at Regina,

with Dr. L. B. Thomson, director,

and G. L. MacKenzie, m.e.i.c,

chief engineer. Charged with pro-

ject administration, surveys, de-

signs and supervision of construc-

tion is the Lethbridge project

headquarters, headed by W. L.

Foss, M.E.I.C, supervising construc-

tion engineer.

Men employed by the various

contractors also deserve credit. No
job was too tough to be under-

taken by such contractors and

their men as Bennett & White,

W. C. Wells Construction Com-
pany, Assiniboia Engineering

Company, No dwell Brothers,

Mathewson and Belanger, and

O'Sullivan Constniction. V
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From
Month

To
Month

Notes of the Institute and Other Societies, Comments
and Correspondence, Elections and Transfers

Ninth International Management

Congress

Tlie Ninth International Man-
ajj;ement Congress was lieW in

Brussels, Belgium from July 5 to

12. It was the latest in a series of

International meetings organized

by C.I.O.S., The International

Committee of Scientific Manage-
ment. This organization is well

known in Europe as Comite Inter-

national de rOrganisation Scienti-

fique (from which the initials

C.I.O.S. derive) , and has been the

focal organization for people inter-

ested in the progressive aspects of

management for over 25 years.

As a point of interest, Dr. Frank
Ciilbreth was to have addressed the

first Congress at Prague in 1924,

but he died suddenly and his wife,

Dr. Lillian Gilbreth, Hon. m.e.i.c,

attended and gave his paper. She
has been active in the Organization
since that time.

Composition of C.I.O.S.

The constitution of C.I.O.S. re-

quires that each country shall be
represented by a single co-ordinat-

ing organization of all groups in-

terested in management. Canada
has 'been a member since 1947, the

Canadian member body being

known as the Canadian Manage-
ment Council. The chairman is C.
A. Peachey, m.e.i.c, works man-
ager, Communications Equipment
Division, Northern Electric Com-
pany Ltd., and the constituent

groups are: Engineering Institute

of Canada, Institute of Adminis-
tration, Chartered Institute of

Secretaries, Society of Industrial

and Cost Accountants, Society for

878

Advancement of Management.
Toronto Personnel Association, Na-
tional Office Management Associa-

tion, and the Young Men's Section,

Montreal Board of Trade.
About 1200 people registered at

tlie Congress, approximately as

follows:

United States 110
Brazil 40
Canada 13
Cireat Britain 200
Australia 20
South Africa 12
Sweden 25
Finland 7
France 100
Denmark 15
Netherlands 50
Switzerland 25
Austria 10
Norway 15

New Zealand 8

Belgium 550

1200

In addition. Italy. Germany.
Sjiain. Yugoslavia, and Japan had

several observers each in attend-

ance but those countries are not

at present members of C.I.O.S.

Twelve Subjects Considered

The Congress was officially

opened on July 5th by His Royal
Highness Prince Baudouin of Bel-

gium. This was his last official act

•before Ijeing crowned King of Bel-

gium a few days later. The City of

Brussels had splendid facilities for

that meeting and for all the other

small and large gatherings of the

Congress. Meetings were held in

several different very finely ai>-

pointed buildings, the like of whic:

are non-existent in ^Montreal. Th<

official languages for these con-

gresses are French and English,

and, in the twelve ]Managemeni
Sessions, an I.B.^M. translator sys-

tem was used. A skilled translator

followed the speaker so that a

speech was immediately translated

from French to English or vice-

versa, and one could listen on ear-

phones powered by a batten.- to

small receivers.

Twelve subjects were discussed

1. Structure of Large Enterprise?

2. Working Methods and Persona

Effectiveness of Top Manager?

3. Work Measurement (Method?

Cover Picture

The Journal this month features the paper "Some Modern Aspects

of Tunnelling" presented at the Annual Meeting last Mav bv Brian

H. Colquhoun, M.I.C.E., M.E.I.C.
The cover illustration, from the paper, shows a section of the

46-ft.-diameter Mersey tunnel under construction. The cast iron

lining is in place and the overhead structure carries the muck road

back from the working face of the tunnel.
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Panel Number 2 in session — Working Methods and Personal Effectiveness of
Top Managers — at the International Congress of Scientific Management,
Brussels, July 1951. Left to right, front row — I.B.M. translator — members of
panel — H. C. Torbol, Denmark; H. C. Goes, llnited States; Count P. Baruzy,
France; C. A. Peachey, Canada, chairman of the panel; Prof. Siine Carlson,
Sweden; F. C. Hooper, Great Britain; W. Kaufmann, Switzerland. The gentle-
man on the right was an assistant of the Belgian committee, collecting ques-
tions from the floor. In the background can be seen members of what was
known as the secondary or inactive panel, who screened questions from their
countries. Representatives from Australia, Brazil, Finland and the Netherlands
can be seen.

of Establishing Production

Standards)

.

4. Recent Developments in Qual-

ity Control.

5. The Establishment of a Sense

of Common Purpose between
Management and Employees.

6. Job Evaluation.

7. Tested Procedures for Reduc-
ing Unit Costs of Distributioji.

8. The Flexible and the Variable

Budget.

9. Home Design for Simplified

Household Routines.

10. Fundamentals in Effective

Farm Management.

11. Advanced Procedures in Public

Administration.

12. Education for Management.

Papers had been prepared earlier

by a leading country with commit-
tees in other countries supporting
the leading country and providing
it with information. The papers
therefore represented the best po.--

sible views of several countries.

The papers were not read at the
Congress but a panel discussion

took place on each subject. The
panel was headed by a chairman
who was responsible for the con-
duct of the panel. A rapporteur
from the leading country spent a

few minutes highlighting certain

aspects of the paper, other mem-
bers of the panel had time to ex-

press specific views concerning the

paper, and the balance of the time
was taken up with questions from
the floor, or by members from the
floor.

As an example, Mr. Peachey, of

the Canadian Management Coun-
cil, was chairman of panel 2 —
Working Methods and Personal

Effectiveness of Top Managers.
This panel was reported on by
eight different countries and sev-

eral other countries formed a

secondary panel, bringing the total

number of countries reporting on

the panel to 12. The occupancy of

the chair for this panel was a

delicate task but it was surprising

how well the various panels per-

formed, having in mind the large

number of countries represented.

Two sessions were conducted
simultaneously.

Canadian Delesates Impressed

Mr. Peachey felt there was little

tloubt that the United States and
Canada are well in advance of the

European countries on such speci-

fic items as Job Evaluation, Qual-

ity Control, and Work Measure-
ment. It was obvious however that

there were large gaps in the think-

ing, or perhaps some considerable

disagreement in all countries, when
such subjects as Education for

Management, Working Methods of

Top Management, and Structure

of Large Enterprises were dis-

cussed.

It was a splendid sight to wit-

ness so many different countries

working so harmoniously together

for a common purpose, and one

cannot help but feel that it made
a real, if small, contribution to

world peace and understanding.

The inspiring contribution of this

organization toward the develop-

ment of good, even statesmanlike

management practices, is also evi-

dent. It fosters the setting and
attaining, on an international basis,

of higher and higher management
standards which can only help the

national economy and economical
well-being of all countries con-

cerned.

It is safe to say that the Cana-
dian delegates, including the Gen-
eral Secretary of the Engineering
Institute of Canada, found the

Congress both broadening and
stimulating, and the end result

should be a greater interest in the

Scientific Management Movement
in Canada.
The twelv6 papers have been

printed and will be available for

those who wish to purchase copies.

Details, when received, will be

published in the Journal.

His Royal Highness Prince Baudouin, in his last official act before succeeding
his father as King of the Belgians, opened the Congress. He is pictured here

with a few of the delegates. C. A. Peachey, M.E.I.C, chairman of the Canadian
Management Council is second from the left.
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Frank Vaughan—Pioneer Canadian

Engineer

Frank P. Vaughan, m.e.i.c, of

Saint John. N.B., is one of Can-
ada's most eminent pioneers in the

engineering profession. Educated in

Britain and at the Massachusetts

Institute of Technology in Boston,

his professional training included

two years in the General Electric

Research Laboratory at Schenec-

tady. His active career extends

back to the year 1892, when he

was employed by a telephone cor-

poration in Vancouver, B.C. Later

he was associated with several

industrial enterprises, in Nova
Scotia, Boston and New York City,

before coming to Saint John to

establish himself in business.

He was one of Canada's first ex-

perimenters in wireless telephony,

telegraphy, and high-potential

high-frequency current transmis-

sion. In 1904 he was granted the

first license from Ottawa for a

wireless telegraphy set. Front pages

of newspapers all across Canada
proclaimed how in 1906 he talked

by wireless telephone with an oper-

ator at the Marconi station on
Partridge Island, at the entrance

of Saint John harbour.

He built and operated New-
Brunswick's first radio broadcast-

ing station, heard 1200 miles away.
He supervised many electrical in-

stallations on some of the largest

hydro-electric and industrial de-

velopments in the Maritimes.
Mr. Vaughan's eminent status as

an electrical engineer and as a

trail blazer in the sphere of experi-

ment and invention is attested by
the many honours conferred upon
him, among them life memberships
in The Engineering Institute of

Canada and the American Insti-

tute of Electrical Engineers. He is

past-president of the Electrical En-
gineers of New Brunswick, and has

been a chairman and councillor of

the Saint John Branch of the

E.I.C. The University of New
Brunswick awarded him the hon-
orary degree of master of science.

He presented a paper, with
demonstrations on high-potential,

high-frequency currents, before the

Fifth General Professional Meet-
ing of The Engineering Institute at

Saint John in 1919, and another

on electrical welding before the

Eighth General Professional Meet-
ing at Halifax, in 1920.

After many active years as pres-

ident and manager of his own con-

tracting business, the Vaughan
Electric Company in Saint John,

he retired in 1942. After his retire-

ment he found that "the hardest

thing in the world is to do noth-

ing". He took up sketching as a

hobby, sj>ecializing in pictures of

animals, particularly cats and
dogs. Painting landscapes, too, Mr.
Vaughan finds, is a wonderful way
to widen your horizons. Today, at

77 years of age, he feels he has

found a way to banish worry and
to live longer.

R.C.E. Scholarships for 1951

The Royal Canadian Engineer
Memorial Scholarship Committee,
of which Brigadier J. L. Melville,

M.E.I.C, is chairman, has made
final selection of the Royal Cana-
dian Engineer Memorial Scholars

for 1951. These Scholarships are

awarded annually in the sum of

S125.00 each to applicants who are

students in engineering at the

major Universities in Canada, and
who are also members of the

C.O.T.C.
The object of the scholarship is

to form a memorial to the person-

nel of the Corps of Royal Cana-
dian Engineers who gave their

lives in the Second World War.
This is the third year in which
Scholarships have been announced
and each of the eleven Universities

eligible to nominate a scholar has

done so this year. The eleven

scholars selected are as follows:

Frank R. MacKenzie, N.S. Technical
College, R.C.E.
G. Murdock Whitcomb, s.e.i.c, Uni-

versity of New Brunswick, R.C.E.
Yvon LaFlamme, Laval University.

R.C.E.
Robert Garneau, sji.i.c, Ecole Poly-

technique, R.C.E.M.E.
Ronald S. Scott, McGill University,

R.CE.
Harold George Finder, s.e.i.c, Queen's

University, R.C.C.S.
Charles Edward Wilkinson, s.e.i.c.

University of Toronto, R.C.E.
Ross Fletcher Linklater, s.e.i.c, Uni-

versity of Manitoba, R.C.E.
Wilham J. Riddell, University of Sas-

katchewan, R.C.E.
John Duby. s.e.i.c, University of Al-

berta, V.A.T.P.
William David Sneddon, University of

British Columbia, R.C.E.M.E.

News of Other

Societies

The triennial reunion of the

Engineers' Alumni Association
of the L'niversity of Toronto is

planned for Friday and Saturday.
October 26 and 27, 1951, at the

Royal York Hot^l.

The thirty-third annual western
meeting of the Canadian Institute

of Mining and Metallurgy (1117

St, Catherine St. W., Montreal!
will be held at the Palliser Hotel.

Calgary, October 3, 4, 5, 1951,

under the joint auspices of the Cal-

gary Branch of C.I.M.M., and the

Petroleum and Natural Gas Divi-

sion of C.I.M.M.
W. D. C. Mackenzie, chairman

of the meeting, has announced an

interesting programme.

Centennial of Ensineering, 1952

Major Lenox Lohr, president of

the non-profit corporation. Centen-

nial of Engineering, 1952, Inc.,

has supplied a further report on

preparations for the great exposi-

tion and convocation which will

centre in Chicago next summer to

mark the hundredth anniversary of

the founding of the American
Society of Civil Engineers.

Headquarters of the Centennial

Corporation are at the Museum of

Science and Industry in Chicago,

where the centennial exposition

will be housed. The museum al-

ready houses a great variety of

industrial and educational exhibits

and it is proposed to add new
exhibits covering a wide scope of

engineering which will remain in

the museum on a permanent basis.

The principal event of the Cen-
tennial programme will be a con-

vocation of engineers scheduled for

September 3 lo 13, 1952. Some
forty-six technical societies, in-

clu4ing the Engineering Institute

of Canada, have already agreed to

participate or send delegations and

it is expected that the meeting will

be the greatest gathering of engi-

neers ever assembled.

It is anticipated that the Cen-

tennial Corporation will require

about §1,000,000 to realize its pro-

gramme and the executive com-
mittee under the chairmanship of

Charles F. Kettering, research con-

sultant for General Motors Cor-

poration, has embarked on. a pro-

gramme to raise these funds.
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Britain's National Physical

Laboratory is Fifty

Years Old

The British counterpart of Canada's National

Research Council is the National Physical Labora-

tory, founded fifty years ago to work out and

maintain accepted standards of measurement. To-

day, at its large establishment near Kew Gardens,

London, N.P.L. is doing work in a variety of

highly specialized fields such as radio, radar,

aeronautics, hydraulics, etc., in many cases paral-

leling the work of N.R.C. at Ottawa.

The illustrations on this page will give readers

an impression of the facilities of and the variety of

projects undertaken by the Laboratory. Clockwise

from top right the pictures show

:

The main Physics Laboratory, built in 1931.

The N.P.L. has determined many units of measure-
ments and is responsible for keeping the standards

which have been accepted. Here the luminosity of a

lamp is about to be compared with that of the Labor-

atory's standard lamp.

Fifty-foot model of the proposed Severn Road Bridge,

employing the latest improvements developed as a result

of scientific analysis. Tests in the N.P.L. 's wind tunnel

have revealed the effects of the various winds on the

bridge's structure.

Accuracy of a screw thread being tested by the projec-

tion method against a standard profile.

Model of the new House of Commons chamber built

to half scale was used by the N.P.L. to investigate the

novel system of ventilation. The behaviour of currents

was observed through a special glass panel and lamps
were used to simulate the heat which each member
would generate. This insured that as far as possible the

new building is well ventilated. The acoustics were also

tested on the scale.



International Centre for the Building

Industry

w

. Airphoto of the Bouwcentrum.

In the March, 1951 issue of the

Jowital there was published a page
of photographs illustrating con-

temporary building trends in Eu-
rope. The photographs together

with other data now on file in the

Headquarters Library were sup-

plied by the International Informa-
tion Centre and Permanent Ex-
hibition for the Building Industry
(Bouwcentrum) in Rotterdam.
Holland.

Additional details have now be-

come available concerning this in-

teresting centre of construction ac-

tivity. The building was completed
in 1949 and was designed expressly

to house an international building

information institute. As the illus-

trations on this page indicate, it is

of unusual design.

The main building is a regulai'

polygon of 16 sides and, to provide

the maximum of exhibition space,

the main walls have no windows.
Natural light is admitted however
through a truncated cone of glass

which surmounts the main struc-

ture. Two information desks arc

located on central discs, one above
the other, and are stepped in rela-

tion to the annular main floors.

The reinforced concrete staircases

form "bridges" between the disc>

and the annular floors.

On each side of the entrance

facade are wings containing lecture

theatres, library, offices, and f\

restaurant.

The main building is 147 feet in

tliameter and 50 ft. high exclusive

of the glass cone. Total floor area

(main floor, annuli and centre

discs* is about 54,000 sq. ft. Tin
foundation comprises 176 rein-

forced concrete piles 56 ft. long.

The columns on which the glas.-

cone rests and the floors and roofs

are one monolithic vibrated rein-

forced concrete structure. Wall?
and partitions are of brick. The
main building is air conditioned

antl auxiliary rooms in the wing?

,tre heated bv hot water.
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Centre photograph. The lower
information desk.

Bottom photograph. View of tlie

upper and lower annular main floors.
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News of the Personal Activities

of

Members of the Institute

Civil Defence Report for the month of

June shows that much progress has been

.

made during the preliminary planning

period for the Montreal Metropolitan
area and that framing is well under way
of personnel who will provide protec-

tion in the event of any future air-

attack on the city.

Several members of the Institute are

connected with the Shelter Committee,
which is under the chairmanship of Dr.

Ignace Brouillet, m.e.i.c, director of

L'Ecole Polytechniqne. They are J. L.

Bnsfield, mIe.i.c, of the Rotary Club of

Montreal; D. C. MacCallum, m.e.i.c,

of Charles Warnock and Co. Ltd., and
E. G. Clossy, M.E.I.C., of the building

inspection department of the city of

Montreal.

E. G. Cameron, M.E.I.C, chief engineer

of the National Harbours Board, Ot-
tawa, Ont., retired in July after 38 years

in the government service.

Mr. Cameron graduated from the

Royal Military College and from Mc-
Gill University, where he received a

degree in civil engineering in 1907. For
seven years he worked on the Trent
Canal as an instrumentman and as resi-

dent engineer of Section 1, Ontario-
Rice Lake Division, and as di\'ision

engineer of the Holland River Divi-
sion. In 1914 he was apfpointed resident

engineer of Section No. 2 of the Wel-
land Ship Canal. In 1918 he went to

Saint John, N.B.. as engineer for St.

John Dry Dock and Ship Building
Company. He was chief engineer of the
Company from 1920-1924. He returned
lo the Welland Ship Canal in 1924' as

principal assistant engineer. He was
placed in charge of the Welland Ship
Canal, as assistant engineer in 1931, by
the Department of Railways and Can-
als. In 1936 he transferred to the De-
partment of Marine at Ottawa. He was
appointed an engineer with the National
Karbours Board in Ottawa, in 1937, and
his appointment as chief engineer came
several years later.

AJexander Hrennikoff, M.E.I.C, profes-
>ior in the department of ciyil engineer-
ing at the University of British Col-
umbia, will be given this fall the Arthur
M. Wellington Prize of the American
Society of Civil Engineers.
He holds the degree of Doctor of

Science from the Massachusetts In-
stitute of Technology. B.A.Sc. and
M.Sc. degrees were obtained at the Uni-

versity of British Columbia. Prior to

joining the university staff in 1933, he
served with Dominion Bridge Company
as a designer.

F. V. Seibert, m.e.i.c, who retired in

1950 as industrial commissioner 'for the

Canadian National Railways, has taken
the position of business manager for

Longco, Tlic Lee Oil and Natural Gas
Company a I FMmonton, Alta.

C, G. de Tonnancour, m.e.i.c, recently

elected chairman of the St. Maurice
Valley Branch of the Institute, is plant

engineer for Canadian Resins & Chem-
icals Limited at Shawinigan Falls, Que-
bec.

Ml-, de Tonnancour was born in

Montreal. He studied at McGill Uni-
\ersitj^ where he obtained his engineer-

ing degree in 1940. After graduation he
went to Shawinigan Chemicals Ltd. as

assistant to the develoyiment engineer.

C. G. de Tonnancour, M.E.I.C.

He joined Canadian Resins and Chem-
icals Limited in 1943 as plant super-

visor and was appointed plant engineer

in 1945. He had charge of construction

and design of the fabricating division

of the company, and on later expansion
of the plant facilities.

Mr. de Tonnancour has been active in

the Institute Branch activities, serving

on the executive for several years.

W. C. E. Robinson, m.e.i.c, of Cana-
dian Pacific Railway Company has been
promoted to the position of assistant

engineer maintenance of way, for the

eastern region.

Mr. Robinson has been with C.P.R.
for many years, serving in Quebec and
Ontario. He was division engineer of

the Bruce division at Toronto, in 1929-

1933; division engineer of the Lauren-
lian Division, at Montreal 1933-38; ami
laler division engineer and district engi-

neer at Toronto.

J. A. Tames, m.e.i.c, of Canadian West-
inghouse Company Limited has been
transferred from Vancouver, B.C., to

be the district manager of the Company
ill Montreal.
Mr. Tames went to Vancouver for tlie

Company in 1927 as a sales engineer,

and has been associated with power
sales and apparatus .sales.

Dr. Andrejs Pakalnins, M.E.I.C, assist-

ant professor in the department of civil

engineering of McGill University, was
appointed in May, a member of the

Board of Health of Montreal.

H. E. Archibald, m.e.i.c, who was town-
ship engineer of Teck Township, for the

past five years has left Kirkland Lake,
Ont., to join the staff of the city engi-

neer's department of the city of Hamil-
ton, as assistant design engineer.

Mr. Archibald attended the Univers-
ity of Toronto, where he graduated in

ci\'il engineering in 1943. After service

as a lieutenant with the R.C.E. from
1943 to 1945. he worked succe.ssively

with the Ontario Department of Plan-
ning and Development as assistant

planning engineer, and witli Proc-

tor, Redfern and Laughlin, in Toronto.
as an a.^sistant engineer. He went lo

Kirkland Lake in 1946.
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Major A. L. Maclean, M.E.I.C,

whose election as chairman of
the Kingston Branch was an-
nounced in the August Journal.

H. S. Grove, M.E.I.C, designing engineer

lor a number of years with Power
Corporation of Canada, has gone to the

ISritish Columbia Power Commission in

\'ictoria.

James A. Lynch, m.e.i.c, has taken the

position of instrument engineer at the

Montreal Refinery of the McColl-
Frontenac Oil Company Limited. He
had worked for the National Research
Council in Ottawa, since 1945 in the

mechanical engineering division and in

the low temperature laboratory.
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SEPTUPLE EVAPORATOR
Toronto Iron Works have built an enviable reputation

throughout Canadian industry for steel plate products of

superior workmanship and dependability. This Septuple

Swenson Evaporator was fabricated and erected for one of the

leading companies in the pulp and paper industry and is

an excellent example of T.I.W.'s diversified ability in steel

plate fabrication.

To meet exacting specifications, T.I.W. maintains the highest

engineering standards and up-to-date equipment for com-
pletely fabricating and
erecting steel plate and

^^^ ^
alloys. You can depend

TH E '%^ ^^^^^psiif^— on Toronto Iron Works . .

.

steel plate specialists since

1907.

ORONTO IRON WORKS LTD.
DESIGNERS, FABRICATORS, ERECTORS • TORONTO • aNADA

Croup Captain C. W. Crossland,
M.E.i.c, on completion of the National
Defence College course at Fort Fron-
tenac, has been transferred to the posi-

tion of Deputy Air Member for Techni-
cal Services Development at Air Force
Headquarters, Ottawa.
He is a graduate of McGill Univers-

ity, Montreal, and of Massachusetts In-
stitute of Technology. After obtaining
an M.Sc. degree, from the latter m
1932, he worked in the aircraft indus-
ti-y in England. Returning to Canada
he became an assistant engineer in the
aeronautical branch of the department
of National Defence at Ottawa. He
joined the R.C.A.F. in 1940.

W. P. Cheney, m.ei.c, ha.s joined
Husky Oil and Refining, Limited at

.Sa.skatoon, Sask. He was formerly with

British-American Oil Company in Cal-

gary, Alta.

W. J. Dyck, M.E.I.C., is in the process

department of The Lummus Company
in New York, N.Y. Previously he was
a research investigator for the B.C. Re-
search Council at the University of

British Columbia.

T. H. Dobbin, M.E.I.C., is a road engi-

neer for the City Works Department of

Saint John, N.B.
Mr. Dobbin graduated in civil engi-

neering from the University of New
Brunswick in 1949, and has worked since

1950 for the city of Saint John.

M. Billings, m-E.i.c, has left the Dis-
tillers Corporation, Ville La Salle, Que.,

to work in Sarnia, Ont., for Dow
Chemical of Canada Limited.

Mr. Billings graduated from the Uni-
\ersity of Saskatchewan in 1949 receiv-
ing a B.Eng. degree in chemical engi-
neering.

E. R. Hammond, M.E.i.c, is working for

C. D. Howe Company Limited in

Montreal, Que. He had been with the
National Research Council, Canada, in

Chalk River, Ont.. for a time. He went
to N.R.C. in 1950, from the Electric
Tamper & Equipment Company of
Canada Limited, Montreal.

J. Maurice Mace, m.e.i.c, former man-
ager of rural electrification and power
company sales for Northern Electric's

eastern district, has been appointed
wire and cable manager for the district.

A graduate of McGill University in

electrical engineering, Mr. Mace joined

J. M. Mace, M.E.I.C.

Northern Electric in 1936, in the powe.
apparatus sales department, and during'

World War II was made a sales engi-

neer for marine power and degaussing
equipment. In 1946, he was transferred

to the rural electrification department.
He was appomted manager at Quebec
City in 1947.

Robt. P. Ouellette, mjjj.c, of Montreal,
has been appointed district engineer and
representative for the Province of Que-
bec of the steel division of the Depart-
ment of Defence Production in ^Iont-
real. He worked after his graduation
from McGill University in 1942. for

United Shipyards Ltd., in Montreal. He
joined Dominion Bridge Company in

1946 as a structural designer.

C. B. Matthews, Affl.MJ.c, who was
assistant to the cit}' engineer of Belle-

ville, Ont., has been appointed superin-

tendent of the Board of Works of

Belleville.

G. L. White, Affil.E.i.c, has joined the

B. L. Smith Publishing Company m
Toronto, Ont. He was associated with

Westman Publications Limited, Toronto
for many years, as editor and assistant

business manager and latterly as adver-

tising manager. He received a B.A5c.
degree from the University of Toronto
in chernical engineering in 1933.

Thos. P. Hutchinson, mj:.i.c., is with

the Aluminum Company of Canad.^
Limited at Isle Maligne. Que. Previously
he was in Toronto working as assistant

engineer for Canadian National Rail-

ways.
Mr. Hutchinson graduated from the

University of Manitoba with a BJEng.
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LONGER LIFE: Silver inlaid primary contacts;

arc-resistant alloy arcing contacts; vertical arc

deionizers using Zircon porcelain plates.

BETTER PROTECTION: Consistent fault-

clearing time and ability to withstand repetitive

operation. More protection for your equipment!

STRONGER ELECTRICALLY: Westinghouse
condenser type bushings; high dialectric mi-

carta base supports and insulation. Send for

booklet B-4016.

CANADIAN WESTINGHOUSE COMPANY LIMITED

Hamilton

EASIER MAINTENANCE: Horizontal draw-
out type breakers quickly removed as a unit for

maintenance without interrupting service.

GREATER SAFETY: Complete mechanical
interlocking; metal barrier isolation. Westing-

house developed safety features for protection

of operator.

FOR FURTHER information write for above

booklet or contact your nearest Westinghouse

office.

Westinghouje type DH Air
Circuit Breaker shown at left



m civil engineering in 1944. After serv-

ing with the R.C.E., he worked during
1946-48 for James Maclaren Company
Limited at Buckingham, Que.

D. W, Campbell, m.e.i.c, of Montreal,
recently joined the sales staff of Forano
Limited. Plessisville. Que. He was form-
erly manager of the Farand & Delorme
Division of the United Steel Corpora-
tion Limited, Montreal.

D. W. Campbell, M.E.l.c.

Mr. Campbell graduated in mechani-
cal engineering from Queen's University
and served with the R.C.E.M.E. during
World War II.

He will be connected with the power
transmission and material handling divi-

sion, servicing the mining, pulp and
paper, and heavy industrial fields.

Frank Binns, M.E.I.C., is with the Saint
John Sulphite Company of Saint John,
N.B.
Mr. Binns was the instructor in draw-

ing at Mount Allison University for the
past seven years. Previously he was an
instructor in drawing at Purdue Uni-
versity, during which time he obtained
a masters degree in mechanical engi-
neering. He had previously done engi-
neering in industry. He had graduated
in 1909 from Tufts College, in mechani-
cal engineering.

Harold V. Page, m.e.i.c, recently ap-
pointed construction engineer of Dow
Chemical of Canada, at Sarnia, Ontario.
He had worked at Arvida, Que., for

the Aluminium Co. of Canada since

1947.

He received a B.A.Sc. degree in chem-
ical engineering from the University of
Toronto in 1943 and was for three years
in the R.C.E. and for one year with
the National Film Board.
At Arvida Mr. Page was chairman of

the Junior Section of the Saguenay
Branch of the Institute.

R. E. Simpson, m.e.i.c, of Montreal,
ha-s been appointed the branch manager
of Durham Industries (Canada) Lim-
ited, at Toronto, Ontario. In Montreal
he worked for White Motor Company
of Canada Limited, on sales and service
since 1946, soon after he returned from
service overseas with the R.C.E.M.E.
He had graduated in 1940 from Queen's
University in metallurgical engineering.
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C. G. Alley, jr.E.i.c, is with C. D. Howe,
consulting engineers in Montreal. Prev-
iously he was employed by the Northern
Electric Company Limited, Montreal.
Mr. Alley graduated from the U^i-

\ersity of New Brunswick in electrical

engineering in 1949.

D. R. Atack, Jr.E.i.c, is in Kingston^
Ontario, working on technical sales to
the pulp and paper industry, for the
Dye & Chemical Company Limited.
Previously he was a control assistant

for Bathurst Power & Paper Company
in Bathurst, N.B. He graduated from
Queen's University with a B.Sc. in

chemical engineering in 1949.

H. D. Archibald, jr.E.i.c, is a civil engi-
neer for Standard Iron & Engineering
Works Limited, at Edmonton, Alberta.
Formerly he was an instructor at the
University of Alberta, where he received
a B.Sc. in civil engineering in 1949.

D. T. Bourke, Jr.E.i.c, who was former-
ly with Turner & Newall (Canada)
Ltd., in Montreal, is now with Drum-
mond McCall & Company Limited,
Montreal. He graduated from McGill
University with a degree of B.Eng. in

mechanical engineering in 1949.

Harrison G. Burbidge, Jr.E.i.c, is a

project engineer for the Aluminum
Company of Canada Ltd., in Montreal.
Previously he was control chemist for

the Provincial Paper Ltd., at Mille
Roches, Ontario.

R. E. Crysler, jr.E.i.c, has left the
National Harbours Board to take a
position with the Carter Construction
Company in Toronto.
Mr. Crysler graduated with a degree

of B.A.Sc. in civil engineering from the
University of Toronto in 1949.

J. J. Conrath, jr.E.i.c, is employed as

an engineer in the gas turbine division

of A. V. Roe Canada Limited Toronto.
He received the degree of master of
engineering, mechanical, from McGill
University this year.

R. G. Cowan, s.E.i.c, is a foreman on
the staff of Building Products Limited
in Montreal. He graduated from Nova
Scotia Technical College in mechanical
engineering in 1950. He worked in Hali-
fax as a mechanical engineer for Hagen
& Co. Halifax Ltd., before coming to

Montreal.

F. A. DeLory, jr.E.i.c, is with the
Aluminum Company of Canada in

Montreal. Previously he was with Con-
solidated Mining and Smelting Com-
pany of Canada Limited at Trail, B.C.
He is a graduate of McGill L'niversity
where he received a B.Eng. degree in

1948.

E. J. Durand, jr.E.i.c, is a design engi-

neer in the automotive engineering
department of the special products divi-

sion of Ford Motor Company of Can-
ada Limited, Windsor, Ontario. Mr.
Durand received the degree of M.A.Sc.
from the University of Toronto in 1950.

G. Gow, S.E.I.C, who has been with the
Consolidated Paper Corporation Ltd., at

Grand'Mere, Que., is now employed by
the Electric Reduction Company Lim-
ited at Buckingham, Quebec.
Mr. Gow graduated from Queen's

University, with a B.Sc. in electrical

engineering in 1950.

J. B. Herbich, Jr.E.i.c, of Aluminum
Company of Canada, Limited has been
transferred from Montreal to the Peri-

bonka power development at Chute au
Diable, Que. He has charge of the
concrete laboratory.

F. H. Johnson, jr.E.i.c., of Dawsonviile.
N.B., is an instrumentman for Drake-
Merritt Construction Company, of New
York, at Goose Bay, Labrador. Prev-
iously he was a hj'drographic engineer
in the Department of Mines and Re-
sources at Ottawa, Ontario. He received
a B.Sc. in civil engineering at the Uni-
versity of New Brunswick in 1949.

H. M. Lapp, jr.E.i.c, has been appoint-
ed assistant agricultural engineer in the

Manitoba Department of Agriculture,

at Winnipeg. Previously he was in

Weyburn, Sask., working for Prairie

Farm Rehabilitation Admiiiistration.

G. O. Lucas, jr.E.i.c, is a civil engineer
with Defence Construction Company
Limited at Edmonton, Alberta. Prev-
iously he was resident engineer for the

Drainage Branch for the Manitoba
Government.

D. D. McLean, jr.E.i.c, is in Hamilton.
Ont., in charge of government sales, in

the newly formed electronics division

of Canadian Westinghouse Company
Limited.
Mr. McLean is a graduate of Queen's

University where he received a BSc.
degree in electrical enginering in 1943.

After service as a lieutenant in the

R.C.N .V.R., and as a radar officer on
loan to the Royal Navy, he worked for

Canadian Marconi Company, and later

for Trans-Canada Airlines at the Mont-
real Airport. In 1950 he joined the Na-
tional Research Council, as a technical

representative of the Technical Infor-

mation Service.

F. F, Newton, Jrj:.i.c., a graduate of

McGill University in the civil engineer-

ing class of 1950, is a resident highway
engineer for the Province of Alberta.

Department of Highways.

N. L. Reid, jr.E.i.c (University of Al-

berta, M.Sc. 1951) is a structural de-

signer for Haddin Davis and Brown
Limited, consulting engineers, in Cal-

gary, Alta. Previouslj- he was bridge

design worker for the Department of

Public Works at Edmonton, Alta.

G. R. Seviour, jt£.i.c., formerly with

Canadian Industries Limited, Montreal
Quebec, is now in Grand Falls, New-
foundland, working for the Anglo New-
foundland Development Compam- in

the control department. He received a

B.Eng. degree from Nova Scotia Tech-
nical College in 1949.

George E. Thomas, jr.E.i.c, is an esti-

mator for A. Janin & Company in

Montreal, Quebec. Previously he ws;
with Stadler Hurter Companj'.

H. J. Wallace, jr£.i.c., has received the

appointment as a sales engineer with

Midland Electric Manufacturing Com-
panj- Limited in Winnipeg, Manitoba.
Pre\'iously he was with the Hudson
Bay Mining and Smelting Company iu

Flin Flon. Man., working as a junior

electrical engineer.

D. J. Williams, jrxj.c, is working for

Canadian Industries Limited in Mont-
real. Quebec. He has been in Toronto
working for the Water Works Section.

Morton R. Slone, jr.E.i.c.. is with T
Pringle & Son Ltd. Previously he ws-

with Stadler Hurter & Co., Montrea

Lionel Issen, jrj:j.c., has received a:;

appointment with Preload Inc., in Nev^
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York City. Formerly he was in Mont-
real working as estimator for Serrentino
Construction Company. He graduated
from McGill University in civil engi-

neering in 1949.

L. A. Pearce, jr.E.i.c, has been associat-

ed with the Department of Mines &
Resources in Jasper, Alta., since his

graduation in civil engineering from
University of Alberta in 1948. He was
recently appointed resident engineer at

Riding Mountain National Park in

Manitoba.

R. N. Payton, jr.E.i.c., is an assistant

project engineer for Canadian Indus-
tries Limited in Montreal. He has been
in Sarnia, Ont., working for Canadian
Synthetic Rubber Ltd. for the past

three yeare.

Raymond Westwood, jr.E.i.c, is in

Montreal working for C. D. Howe
Company Limited.
Mr. Westwood graduated in mechani-

cal engineering from the City & Guilds
College, London, England, in 1949. He
worked for Austin Motor Company in

Grimsby, Ont., in 1950.

Guy Babineau, jr.E.i.c, is with Can-
adian General Electric Co., in Quebec
City. He had worked for Quebec Power
Company since his graduation from
Laval in 1946, as an assistant engineer
and as a meters and contract engmeer.

Lieut. Gilmour Boa, jr.E.i.c, of Tor-
onto, who is in the 48th Highlanders
of Canada, recently won the King's
Prize at Bisley, England, the top marks-
man's award in the Annual Common-
wealth Competition.
The King's Prize is the most exacting

test of marksmanship of all the varied
competitions of the Bisley meet.
Lieutenant Boa shot 285 out of a pos-
sible 300 to win £250 given by the King,
and the National Rifle Association Gold
Medal and Badge.

Lieut. Boa is a designer in the engi-
neering department of Dominion Bridge
Company Limited in Toronto. He grad-
uated from University of Toronto in
1946, where he received a B.A.Sc. in
civil engineering.

John Cathro, jr.E.i.c, is a draughtsman
m the design office of Consolidated
Mming and Smelting Company at Trail,
B.C.
Mr. Cathro graduated from Dundee

Technical College, Scotland, and from
Stockport Technical College, England
He worked in England as a design
draughtsman for Simon Carves Ltd. In
Canada in 1950 he joined Standard Iron
& Engineering Works Ltd., as a mech-
anical draughtsman where he remained
until his recent change.

J. W. Lukey, s.e.i.c., is with C. D. Howe
Company Limited, Port Arthur, Ont.
Previously he was in Regina, Sask.,
working for Ducks Unlimited. He grad-
uated from University of Saskatchewan
in civil engineering in 1950.

Adrien Lemelin, s.e.i.c, who graduated
from Laval University in electrical engi-
neering in 1950, and was associated with
the provincial department of mines, is

now employed with Canadian Fair-
banks-Morse Company Limited in
Montreal, Que.

E. Belsheim, s.e.i.c (University of Al-
berta, B.Sc, civil, 1951) is resident high-
way engineer for the department of
highways, at Innisfail, Alta. He was
previously a soils inspector for the Al-
berta Department of Public Works.
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G. Flater, s.e.i.c, is with Longlac Pulp
and Paper Company Limited at Terrace
Bay, Ontario. Previously has was in the
engineering department for Canadian
International Paper Company at Gati-
neau, Quebec.

J. T. J. Anderson, s.e.i.c, is a mechani-
cal engineer in Dominion Engineering
Works, Lachine, Quebec. Previously he
was an engineering drawing instructor

at the University of Toronto. He re-

ceived a B.Eng. degree in mechanical
engineering from the University of

Saskatchewan in 1950.

Jacques Barriere, S.e.i.c, will study at

the Bureau of Highway Traffic of Yale
University for a year, on a scholarship
awarded by the International Road
Federation. Announcement was made
by Canadian Good Roads Association,
an affiliate of the Federation.

THE ENGINEERING JOURNAL September, 1951

Mr. Barriere is at present employed
by the Montreal Public Works Depart-
ment. He will be on leave of absence
for a year to attend the Yale Traffic

Bureau, one of the outstanding schools

of its kind in the world.
Mr. Barriere received the Ernest

Marceau Prize of the Engineering In-
stitute for 1950.

Jacques Benoit, s.e.i.c (Laval Univer-
sity, B.A.Sc. chemical, 1951) is em-
ployed as a supervisor in the agricultur-

al chemical department of Canadian
Industries Limited at Beloeil, Quebec.

David A. Foster, s.e.i.c (University of

British Columbia, B.A.Sc, mechanical,
1951) is an assistant shop engineer in

the motive power shops of Canadian
National Railways at Stratford, Ontario.

P. E. Fuller, s.e.i.c (University of Al-
berta, B.Sc, chemical, 1951) has been
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appointed a sales representative of Can-
adian Industries Limited, in Winnipeg,
Man.

Frank D. Grant, s.e.i.c. (Nova Scotia
Technical College, B.Eug., 1951) is em-
ployed by the Department of Public
\A'orks of Canada at St. John's, New-
foundland.

N. F. Cordon, s.e.i.c. (University of
British Columbia, B.A.Sc, mechanical,
1951) is on the staff of Dominion Tar
lit Chemical Company Limited at Corn-
wall. Ont.

Roland Uarnois, s.e.i.c. (Laval Univer-
sity. B.A.Sc, chemical, 1951) is with tKe
Aluminum Company of Canada in

Montreal.

J. H. Hearn, S.E.I.C., is working for M.
F. Schurman Company Limited at Sum-
merside. P.E.I. He graduated from Nova
Scotia Technical College in mechanical
engineering in 1950.

R. T. Hill, S.E.I.C, has been appointed
a junior design engineer for Township
of York, Toronto, Ont.
Mr. Hill graduated from the Uni-

versity of Toronto in 1950 in civil engi-
neering and has since worked for
Defence Construction Ltd., at Peta-
wawa, Ont.

J. R. Inglis, S.E.I.C. (University of Mani-
toba. B.Sc, electrical, 1951) works in

Peterborough, Ontario, for Canadian
General Electric.

John S. Keeler, s.E.nc. (University of
Toronto, B.A.Sc, 1951) is a junior re-

search officer in the heating and ventil-

ating section of the National Research
Council in Ottawa.

F. F. Kieran, s.e.i.c, is employed by
the Pentagon Construction Company at
Isle Maligne, Quebec. He received a
B.Eng. degree in civil engineering at
McGill University in 1950, and has since
worked as an inspector for Dominion
Bridge Company.

G. J. Melanson, s.e.i.c (Nova Scotia
Technical College, B.Eng., mechanical,
1951) is in the mechanical department
of Building Products Limited in Mont-
real, Quebec.

Brian C. McGrath, s.e.i.c, who graduat-
ed from McGill University with a
B.Eng. degree in mechajjical engineer-
ing in 1950, is with Bowater's New-
foundland Pulp & Paper Mills, at
Cornerbrook, Newfoundland.

A. D. MacLeod, s.e.i.c, who graduated
from Nova Scotia Technical College
with a B.Eng. degree in electrical engi-
neering in 1950, is a student engineer
with Nova Scotia Light & Power Com-
pany Limited at Dartmouth, N5.

A. R. Maclnnis, s.e.i.c (Nova Scotia
Technical College, civil, 1951) is instru-
ment man with Canadian National
Railways at Campbellton, N£.

R. L. McCarther, s.e.i.c (Nova Scotia
Technical College, B.Eng., 1951) is a
mechanical engineer on the staff of
Babcock-Wilcox & Goldie-McCulloch-
Ltd., at Gait, Ontario.

D. A. McCann, s.e.i.c, who graduated
from the University of Saskatchewan
in mechanical engineering in 1950, is a
mine engineer for The Hudson Bay
Mining and Smelting Company Limited
at Flin Flon, Man.

Headquarters Records
Each time the Journal or other Institute mail is dispatched we are advised of

undeliverable items due to incorrect addresses. Our records staff must follow up
these changes and the regular service to members suffers thereby. Please advise
headquarters when your address or occupation changes. The form below can be
completed, chpped, and mailed to headquarters in a few moments.

Name

Please Print

Home
Address

Surname Given names

D

Employer

Employer's
Address

Product or
Service

(Check address to be used for Institute mail.)

Position or
Title . .

Degree, Year
& Collpge

Advise Headquarters Promptly of Changes

G. R. Nayler, sj!.i.c (University of
Manitoba, B.Sc, electrical, 1951) is a
junior engineer and estimator for The
British General Electric Company Lim-
ited in Toronto, Ontario.

Gordon H. Petherick, sx.i.c, does pow-
er equipment engineering work as an
assistant engineer for The BelJ Tele-
phone Company of Canada. He received
a B.A.Sc. degree in engineering and busi-
ness from the University of Toronto in

1950.

C. D. Ratelle, s.e.i.c, who graduated
from Ecole Polytechnique in ci\4i engi-
neering in 1950, is a hydrauhc engineer
in the aqueduct division of the city of
Montreal.

Louis P. A. Robichaud, s.e.i.c (Univer-
sity of Michigan, M.S., electrical,

1951) is a research assistant in aeronau-
tical engineering research at the Univer-
sity of Michigan, Ann Arbor, Mich.

G. M. Stephen, s.e.i.c. (McGill Univer-
sity, B.Eng., civil, 1951) is with Fraser
Brace Engineering Company at St.

Joseph d'Alma, Quebec.

George T. Tamura, sj;j.c. (University
of Manitoba, B.Sc, 1951) is an engi-
neer-in-training for A. V. Roe Canada
Limited, in Toronto, Ontario.

Harry Triandis, s.e.i.c (McGill Univer-
sity, B.Eng., mechanical, 1951), of Mont-
real, is now in Hamilton, Ont., working
for Procter and Gamble Company of
Canada.

James H. Toms, sj:.i.c. (Universitv of
British Columbia, B.ASc. civil, 1951).
is a junior engineer with Stone and
Webster Canada Limited, consulting
engineers in Trail, B.C.

D. R. Troop, sj:.i.c. (Nova Scotia Tech-
nical College, B.Eng., civil, 1951), is a

civil engineer for Canadian Industrie?
Limited in Montreal.

R. Vailiers, s.e.i.c (McGill University.
B.Eng., electrical, 1951), is with Trane
Company of Canada Limited in Mont-
real, Quebec.

P. C. Veinot, s.e.i.c (Nova Scotia Tech-
nical College, B.Eng., civil. 1951), is a

junior civil engineer for Montreal Engi-
neering Company in Montreal.

C. R. Wilson, S.EJ.C. (Nova Scotia
Technical College, B.Eng., mechanical.
1951), is assistant development engineer
for Canadian Industries Limited in

Shawinigan Falls, Que.

A. R. Wood, sxj.c (Queen's Univei-sity.

B5c., electrical, 1951) is with EngUsh
Electrical Company in St. Catharines,
Ontario.

Visitors to Headquarters

D. R. Beckett, m.e.i.c., Fort William
Ontario. July 19, 1951.

Dr. M. M. de Leva, Turino, Italj'

July 23.

T. R. Beckett, England. July 23.

Ira B. Hughes, Svdnev. Australia.

July 31.

E. J. R. Gibson, Svdnev. Australia.

July 31.

H. A, Templeton, jr.E.i.c., Guelph, On-
tario, August 1.

S. Heeley, Sao Paulo. Brazil. August 3.

Paul E. Buss, M.E.I.C. Thorold. Ontario.

August 16.
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The sympathy of the Institute is extended to the

relatives of those whose passing is recorded here.

Murray Alexander Stewart, m.e.i.c,

city works commissioner of Toronto
since 1947, died at his home on August

25, 1951.

Mr. Stewart, who worked for 46

years with the Toronto works depart-

ment, was born at Hamilton, Ont., in

1881. He was educated in Hamilton,

at Upper Canada College, and at the

University of Toronto, from which he

graduated as a civil engineer in 1905.

After graduation he joined the staff of

the works department as an engineer

with the roadway section. He was later

promoted to head the roadway section,

which position he held for some years.

In the late 1920's he was appointed

M. A. Stewart, M.E.I.C.

principal assistant engineer, and in 1945

he became the deputy commissioner of

the department. In 1947 he received the

appointment as city works commis-
sioner.

Mr. Stewart was instrumental in or-

ganizing the Public Utilities Co-ordinat-
ing Committee at the beginning of the
Second World War. He was the com-
mittee's first chairman and undertook
the compilation of plans of all under-
ground construction in the city. These
plans, showing the location of all under-
ground wiring, sewers, pipes and tele-

phone lines, were of great importance
when work on the T.T.C. subway be-
gan. This committee, first of its kind
in Canada, was among the first three
iu North America. During the Second
World War he headed the utilities

branch of A.R.P.
Since his appointment as works com-

missioner, Mr. Stewart had been in

charge of such civic projects as the
Clifton Road extension, the Dufferiu
St., Lake Shore Blvd., and University
Ave. widenings, the completion of the
city sewage disposal at Ashbridge's Bay
and the large water works programme.
Mr. Stewart was cited as a most

valuable civic servant.
He was a member of the Engineering

Institute since 1912, and had attained

Life Membership in 1947.

William Anderson, M.E.I.C., retired con-

sulting engineer and one of the original

professional engineers of the province of

British Columbia died on June 26, 1951.

Mr. Anderson was born in Scotland

in 1860. He served his apprenticeship

with Moss Bay Iron and Steel Co. from
1873 to 1881, and he was then appointed

an assistant engineer. In 1887 he was
sent by his company to the State of

Washington to establish a steel mill. He
worked for two years as draughtsman
for the San Francisco Bridge Co.

In 1896 he went to British Columbia,
where he worked as engineer and super-

intendent of construction of the Bon-
nington Falls power plant on the

Kootenay Paver, and at Cascade for the

West Kootenay Power Co.
From 1909 until his retirement some

years ago he was in consulting practice

in Vancouver.
Mr. Anderson joined the Institute as

a Member in 1913 becoming a Life

Member in 1932. He was one of the

founders and a life member of the As-

sociation of Professional Engineers of

British Columbia.

Edgar C. Thrupp, m.e.i.c, former con-

sulting engineer in scientific research, m
private practice in Vancouver, died on

June 26. 1951.

Mr. Thrupp was born in Adelaide,

South Australia in 1863. He was educat-

ed in England, studying civil engineer-

ing at King's College, Uiiiversity of

London and serving an articled pupil-

age in civil engineering. He was in pri-

vate practice in London for several

years.

In 1908 he came to British Columbia
and settled in Kamloops, and he car-

ried on his private practice there and
in Vancouver until his retirement in

1932.

He became known for his activities in

the forecasting of weather; and during

the war years his predictions of earth-

quakes and weather phenomena were
reported in papers in Canada and
United States.

He joined the Institute in 1913 as an
Associate Member becoming a Member
in 1935. He attained his Life Member-
ship in 1947.

Paul F. Sise, m.e.i.c, noted Canadian
industrialist and chairman of the board
of directors of the Northern Electric

Co. Ltd., Montreal, died on August 1,

1951, after a brief illness. Mr. Sise was
president of Northern Electric for 29
years until his retirement in 1948, and
was also a director of a number of

Canadian firms. He was also widely
known for his interest in community
affairs.

Mr. Sise, the youngest son of Charles
Fleetford Sise, founder of The Bell

Telephone Co. of Canada, was born at

Boston, Mass., in 1879. He was educated
at Bishop's College School in Lennox-
ville, Que., and he graduated from

McGill University in 1901 with the de-
gree of B.Sc. He then attended an ap-
prenticeship course with the Westing-
house Electrical Manufacturing Com-
pany in Pittsburgh, after which he

Paul F. Sise, M.E.I.C.

worked with Canadian Westinghouse in

Montreal until 1904. He entered the

Northern Electric and Manufacturing
Company Limited as secretary-treasur-

er. In 1910 he was appointed managing
director of the Company. When the

Company was amalgamated with the
Imperial Wire and Cable Company in

1914, he became vice-president and gen-
eral manager of the new organization.

He was president from 1919, until his

retirement in 1948, when he was ap-
pointed chairman of the board.
Companies of which he was a director

are: Royal Bank of Canada, The Bell

Telephone Co. of Canada, Montreal
Trust Co., Lake of the Woods Milling
Co., Dominion Engineering Co., Indus-
trial Acceptance Corporation, Canada
Steamship Lines Ltd., Amalgamated
Electric Corporation, Belding Corticelli

Ltd., Price Bros, and Co. Ltd., Shaw-
inigan Water and Power Co., Domin-
ion Bridge Co. Ltd., and Dominion Tar
and Chemical Co. Ltd.
During World War I he went over-

seas as adjutant to the 148th Battalion,

from Montreal. Later he was attached
to the War Office in London. He was
sent to the United States on the staff

of the British Recruiting Mission, after

which he served with the Canadian
Forces in Siberia, as second-in-command
of the 259 Battalion, Siberian Expedi-
tionary Force.
In 1938, Mr. Sise was asked by the

War Office in London to form Can-
adian Associated Aircraft Limited,
which pioneered the manufacture of

bombers in Canada.
Mr. Sise joined the Engineering In-

stitute in 1920 as a Member, attaining
Life Membership in 1950. He was a
member of Board of Trade, and of the
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Canadian Manufacturers Association.

He was the first president of the Gen-
eral Hospital, a go\ernor of McGill
University, a former chairman of the

Board of Directors of Bishop's College

School. He was president of the McGill
Graduate Society in 1920-1921.

L. C. McMuriry, m.e.i.c, vice-president

of Horton Steel Works Ltd., Fort Erie,

Out., died July 17, 1951. He had been
vacationing near Bracebridge, Ont., but
had gone to Parry Sound to inspect a

tank built for Canadian Oil Company.
Mr. jNlcMurtry was born at Gait,

Ont., in 1S96. During World War I he

enlisted with the Heavy Artillery Unit
of the University of Toronto, and saw
active service in France. He was later

transferred to the Imperial Corps and
saw extensive service in the Mesopo-
tamia Area. He graduated from the

University of Toronto with a B.A.Sc.

degree in civil engineering. In 1922 he
joined Horton Steel Works Ltd., as a

draughtsman. He was appointed super-

intendent of erection in 1923, and be-

came vice-president of the Company in

1945.

Mr. McMurtry joined the Institute as

an Associate Member in 1927, becoming
a Member in 1940. He was a past-chair-

man of t^e Niagara Peninsula Branch
of the Institute. He served also, for

many years, on the Fort Erie Board of

Education.

Edgar C. Cowan, m.k.i.C, who was con-

struction engineer for Powell Equip-
ment Company Limited in Winnipeg,
Man., died on July 6, 1951.

Mr. Cowan was born at Thornhill,

Manitoba, in 1894. He graduated from
the University of Toronto in 1919 with

a degree of B.A.Sc, in civil engineering.

He was a veteran of World War 1,

having served overseas from 1915-1918

with the Royal Canadian Engineers. Ho
worked for one semester as a demon-
strator in engineering at Manitoba.

In 1920 he was employed as municipal
engineer at Springfield, Man. In 1927 he
was appointed district engineer with the

Highways Branch of the provincial gov-
ernment at Boissevain, Man. He was
transferred to Brandon in the same
capacity in 1928. He resigned in 1945

to become a civil engineer for the
Powell Equipment Company Limited in

Winnipeg.
He joined the Institute in 1919 as a

Student, transferring to Associate Mem-
ber in 1922, and becoming a Member
in 1940.

H. V. Haight, m.e.i.c, of Sherbrooke,
Que., died July 3, 1951, following a
short illness.

Mr. Haight was born at Sparta, Elgin
County, Ontario, in 1873. Following his

graduation from the University of Tor-
onto where he received the degree of

B.Sc. in mechanical and electrical engi-

neering in 1897, he joined the Can-
adian Ingersoll Rand Company Limit-
ed. His first post with the Company
was that of sales engineer in Nova
Scotia. He was transferred to the Sher-
brooke plant in 1900 where he became
chief engineer of the Company. In 1931,

he was transferred to the Rand plant
in Painted Post, N.Y., and in the

autumn of 1932, he was transferred by
the Company to Manchester, EngJand,
as works manager, and there he also

served as Rand consulting engineer for

Europe, investigating new invention."-'.

He retired in England in 1938, and re-

turned to Sherbrooke shortly after.
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During World War II, Mr. Haight's
engineering experience was required bj'

the Federal Government, and he serveil

for the duration at the National Re-
search Council in Ottawa.
Mr. Haight became a Member of the

Institute in 1920. He attained his Life

Membership in 1950.

M. Haight was well-known also for

his work in fraternal and service organi-

zations. He was president of the Sher-
brooke Branch of the Y.M.C.A. for

several terms. He took a keen interest

also in the World Service division of

the Y.M.C.A. He was a member of the
Canadian Institute of International Af-
fairs, and a past-president of the Sher-
brooke Chamber of Commerce.

Dr. Boris A. Bakhmetefif, m.e.i.c, who
was Russian Ambassador to the United
States during the Kerensky regime, and
since 1931 was professor of civil engi-

neering at Columbia University, died at
his home in Brookfield, Conn., in July,

1951.

Born in Tiflis in the Caucasus in

1880, Dr. Bakhmeteff graduated from
the Classical Gymnasium, Tiflis, in

1898, and five years later received the
degree of civil engineer from the Insti-

tute of Engineers of Ways and Com-
munication in St. Petersburg. The Poly-
techmque Institute of St. Petersburg
made him a doctor of engineering in

1911. He had come to the United States
in 1904 to engage in work on the New
York State Barge Canal, and on his re-

turn to Russia he spent several years
on the St. Petersburg Institute's faculty.

In 1915, Dr. Bakhmeteff returned to
the U.S.A. as a member of the Rus-
sian Government's central war indus-
tries purchasing committee, and upon
the fall of the Czarist regime in 1917
he was appointed Vice-Minister foi'

Commerce and Industry for the Pro-
visional Russian Government of Prince
Lvov. Later that year, with Kerensky
heading the Provisional Government, he
was sent to Washington as head of the
Extraordinary Russian Commission and
as Ambassador. He continued as Am-
bassador until, in June, 1922, the
Kerensky regime having fallen he de-
clared himself an Ambassador without
a country, and resigned.

Secretary of State Charles E. Hughes
concurred in the wisdom of the action,

but at the same time cordially thanked
Dr. Bakhmeteff for his personal efforts

in liquidating the affairs of the Russian
Government and making some measure
of settlement of claims against Russia
by United States citizens.

Dr. Bakhmeteff then established him-
self in New York as a consulting engi-

neer, thus resuming a profession he had
followed in St. Petersburg from 1907 to

1915.

While at Columbia further honours
came to him. In 1947 he and Prof. Wil-
liam Allan of City College, received the
Norman Medal, awarded annually by
the American Society of Civil Engineers
for the best technical article published
in the society's journal. Recently Col-
umbia made him an honorary profes-

sor, the fourth time in the university's

history this title had been bestowed.

Dr. Bakhmeteff, who had been an
American citizen since 1935. was the
author of several works in his special

field of science.

Dr. Bakhmeteff joined the Institute

as a Member in 1947.

E. B. Wardle, m.e.i.c, retired consult-

ing engineer of the Consolidated Paper

Corporation Limited, died July 10, 1951,

at his home at Meriden, Conn.
Mr. Wardle was bom at Slatersville,

R.I., in 1874. He was educated at Dart-
mouth College, Hanover, N.H., where
he graduated in 1899 with the degree
of B.Sc.

Upon graduation he accepted a posi-

tion as draughtsman with the firm of

Tower and Wallace, coasulting engi-

neers, New York. In 1902 he was trans-

ferred by the firm to Rumford Falls,

Maine, where he was engineer in charge
of the Oxford Paper Company, and
later in the year held the same position

at the Champion Coated Paper Com-
pany at Hamilton, Ohio.
From 1902 to 1914 he was engaged as

engineer-in-charge for George F. Hardy,
consulting engineer of New York, for

whom he did paper mill construction
in Quebec. Ontario, and Newfoundland.
From 1914 to 1928 he was chief engi-

neer of the Laurentide Company Limit-
ed, Grand'Mere, Quebec. He had work-
ed on the design and construction of

the Laurentide Mill at Grand'Mere,
while with George F. Hardv. In 1928

E. B. Wardle, M.E.I.C.

he became chief engineer of Canada
Power and Paper Corporation at

Grand'Mere. a position which he held

later with the Consolidated Paper Cor-

poration Limited, at Grand'Mere.
In 1943 he was appointed consulting

engineer for Consolidated Paper Cor-

poration. From 1942 until his retire-

ment in 1945 he acted as consulting

engineer to the Newsprint Administra-

tion. Wartime Prices and Trade Board.

Among the many noteworthy contri-

butions of Air. Wardle to engineering

in Canada were several of a pioneer

character. He designed and made work-

able the first high-speed wide-paper

machines at Laurentide. He was largely

responsible for the building of the first

highway suspension bridge in Canada,
having built the concrete approaches for

it long before the bridge was erected

Mr. Wardle joined the Institute as

a Member in 1929. He was a member
of Council in 1939-1940. He was active

in Institute work, being elected the

vice-president for the Province of Que-

bec in 1943. He had served on the

Council in 1939-40. representing the St.

Maurice Valley Branch. He also heUi

membership in the American Society o:

Civil Engineers, the Corv^oration ci

Professional Engineers of Quebec, and

the Technical Association of the Pulp

and Paper Industry.
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Floyd R. McDonald, M.E.i.c, vice-presi-

dent and general manager of Peacock
Brothers Ltd., Montreal, died on August
16, 1951.

Mr. McDonald was born at London,
Ont., in 1898. He studied at London
Collegiate, at Oakwood College Insti-

tute, Toronto, and at the University of

Toronto, where he received a B.A.Sc.
degree in mechanical engineering in

1921. After graduation he took a cadet
engineering course with Bailey Meter
Conipany, Cleveland, Ohio. He joined

Floyd R. McDonald, M.E.I.C.

Peacock Brothers Limited in Montreal
in 1923, where for years he sold and
serviced engineering equipment in all

parts of Canada. He made a major con-
tribution to the industry by introducing
the use of automatic control equipment
for process industries. He was named
director of the company in 1946, and
was appointed vice-president and gen-
eral manager in 1950.

In the First World War he served
with the 3rd Battalion of Canadian
Engineers overseas in 1918.

He joined the Institute as a Mem-
ber in 1945. He was also a member of
the Corporation of Professional Engi-
neers of Quebec, and a past-president
of the University of Toronto Alumni
Association, Montreal Branch. Active in

civic affairs, he served with the Police
Protection Committee, N.D.G., and
with the N.D.G. Community Council.
For the Engineering Institute, he was a
member of the Publication Committee
of The Engineering Journal for the past
two years.

J. A. Cordon, m.e.i.c, who was manager,
in the Maritime Provinces, of the ap-
paratus division of Canadian General
Electric Company, died after a short ill-

ness on July 2, 1951.

Mr. Gordon was born at Bay Roberts.
Newfoundland, in 1918. He graduated
from Dalhousie University with a B.Sc,
.and received B.Eng. degree from Mc-
Gill University in 1941.

In 1941 he enlisted as a lieutenant in
the R.C.E.M.E., and served in France,
Belgium, Holland and Germany. He
was awarded the M.B.E., and was dis-
charged at the end of the war with the
rank of captain.
Returning to General Electric, he was

for a time in Peterborough, Toronto,
and Windsor, Ont.. before his appoint-
ment to the Maritimes, with headquar-
ters in Halifax.
He joined the Institute in 1941 as a

Student, becoming a Member in 1946.

F.O. William B. PoUin, s.E.i.c, of

Westmount, Quebec, died on July 6,

1951, when his Harvard training air-

craft crashed near Centralia, Ont.
F.O. Pollin, a war-trained airman, had

re-enlisted in the R.C.A.F. a few
months ago. He was an instructor at

the Centralia service flying training

school.

Mr. Pollin was born at Verdun, Que.,

News
of the

in 1923. A veteran of World War II he
attended McGill University, where he
received a B.Eng. degree in mining
engineering in 1950. After graduation he
worked for a time as a surveyor in the
engineering office of Lamaque Mining
Company Limited at Bourlamaque,
Quebec.
He joined the Institute as a student

in 1948.

Branches
Activities of the Thirty-three Branches

of the Institute and abstracts

of papers presented at their meetings

Halifax Branch
W. E. Jefferson, m.e.i.c.

Secretary-Treasurer

M. F. Dean, m.e.i.c.

Branch News Editor

Supper meefing. Novo Scofian Hotel, May

The meeting was followed by an
informative talk on Dominion Steel

and Coal Corporation operations in

mining in Cape Breton, delivered by
Mr. Louis Frost, chief mining engineer
for D.O.S.C.O.
By far the greater proportion of the

Corporation's mines in Cape Breton are

under the ocean. The workings are now
4 miles from the shore line, at a maxi-
mum depth of about 2,500 ft. The
economic limit was once considered 5

miles and 4,000 ft., but recent mod-
ern improvements in equipment and
methods make this limit an underesti-
mate.
The old method of mining, Room and

Pillar, allowed about 40 per cent of the
coal to be removed down to the 1,000

ft. level. Below this, considerably more
can be recovered.
To maintain present output from the

eleven collieries, 266 miles of roadways
have been constructed, at an average
overall cost of $100,000 per mile. Some
of the main roadways are lined with
concrete and steel at a cost of $250,000
per mile.
Among the modem developments and

installations that have been added are
(iiesel locomotives for underground haul-
ing, conveyer belts from the working
face to the shaft, and at the end of

this year 13 automatic continuous
miners will be in operation. Faster
transportation for personnel to the
working face, heavier rails, also con-
tribute to the fact that 80 per cent can
now be extracted under moderately
heavy pressures.

The present development and expan-
sion, to be underway for five years, in-
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eludes a new washing plant with a
capacity of 325 tons per hour, and com-
bining two collieries to produce a pos-

sible 10,000 tons per day.
Mr. Frost was heartily thanked by

all present, and the interest was dis-

played by the many questions asked of

the speaker.

Vancouver

Stuart S. Lefeaux, m.e.i.c.

Secretary-Treasurer

H. T. LiBBY, M.E.I.C.

Branch News Editor

Field trip to Powell River, July 18

Twenty-nine members of the Van-
couver Branch met on C.P.R. Pier, the

evening of July 18, and embarked on
the good ship Princess Mary for Powell
River. After a few social calls the party
settled down for the night.

Bright and early in the morning all

hands were on deck again, ready to
disembark. Safely ashore, the party met
again for a hearty breakfast after which
they were formally welcomed to Powell
River by H. Moorehead and G.
D'Aoust. At the pulp and paper plant
of the Powell River Company the party
was divided up into small groups, each
under a guide for the tour through the
plant. They followed the logs from the
time they came from the boom, into
the mill where they are debarked by
powerful jets of water, and then to
the sorting chains where some logs are

sent to the chipper, and others to the
mill for cutting into blocks for the
ground wood mill. The logs destined
to make sulphite pulp are dropped one
at a time down a chute where they
come in contact with a huge fly-wheel
with blades protruding from its flat side

that cuts angular chips %-in. long and
about %-in. thick from the inclined

end of the log. It is really a most breath-
taking spectacle to see a log as large

as a telegraph pole seemingly melt off
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at the bottom until the whole thing
is con^'erted to chips in the matter of
a minute or so.

The chips are carried by belt con-
veyers to the sifters, etc., and then
to the storage bins. From the storage
bins thej- go to the digesters where
they are exposed under steam pressure,
to a solution of free sulphurous acid
and calcium bisulphite. After several
hours of "cooking" the lignin (the glue
that holds the fibres together), is dis-
solved, thus freeing the fibres which
are practically pure cellulose. These
fibres are waslied, reduced to a suitable
moisture content and pumped over to
the paper plant where they are mixed
with the ground wood pulp in order
to give the resulting paper strength.
The logs that are destined for ground

wood production go to a saw mill
where the}' pass through a band head-
saw and are reduced to planka about
C-^in. thick. The planks proceed to an
edger where they are cut to strips ap-
proximately 6-in. wide. The strips then
go to a gang saw where they are cut
to uniform blocks about 2% feet long
in one pass.

The blocks then go to the grinding
room where they are placed in a
machine which forces the flat of their
grain against huge scored sandstone
grinders which are kept wet. The
ground wood goes to washers where any
sand or foreign matter settles out. The
pulp then has part of the water re-
moved and is piped to the paper
makers.
The sulphite and ground wood pulps

which are blended in proportions of
roughly 1 to 5 have some of their
water removed and go to the beaters.
The pulp is extruded in a thin ribbon
about 18 feet wide onto a large belt of
blanket-like material where much of the
moisture ds sucked out of it. It then
passes through a maze of hot rollers

where it is further dried, pressed and
polished, and made into a roll about 3

feet in diameter at the end of the
machine. It is most interesting to watch
a roll being changed without stopping
the machine or wasting any paper.
The paper is then cut and rerolled

into order widths, wrapped and de-
livered to the warehouse for shipment.

The Powell River Company is the
largest producer of newsprint in the
Province, accounting for approximately
70 per cent of the output. An idea of

the size and capacity of the plant can
be pictured when it is realized that
their daily output would cover with
newsprint a road 18 feet wide from
Powell River to San Francisco. They
also produce 140 tons of high grade un-
bleached sulphite pulp per day. Their
steam plant produces 10 million pounds
of steam per day in its 16 boilers. The
plant also generates and uses 9,400 hp.
of electrical energy and uses 2 billion

gallons of water per day.
The party met again for lunch and

visited the Company's power house at
Stillwater about half an hour's drive
from Powell River where the two 13,500
k.v.a. generators are driven by Francis
wheels operating under a 250 ft. head.

After a delicious supper by courtesy
of the Powell River Company, a panel
comprised of Messrs. Jamieson, Chard
and Stewart answered numerous ques-
tions.

A vote of thanks to the Powell River
Company was expressed by Jack Mc-
Donald and was heartily endorsed by
the members.
The party, in due course, embarked

again, and again enjoyed a social even-
ing. In the morning the boat docked
in time to allow everybody to have
breakfast before going back to the daily
grind.

Winnipeg
C. S. Landon, m.e.i.c.

Secretary-Treasurer

Electrical Section

K. Hallson, jr.E.i.c.

Secretary-Treasurer

J. G. Dickinson,
News Editor

Branch picnic and field trip

Some two hundred engineers, their

wives and friends were very graciously
entertained by the City of Winnipeg
Hydro Electric System recently. The
entertainment was in the form of a
picnic and visit to Slave Falls and
Pointe Du Bois, sites of the City Hydro
Electric Plants on the Winnipeg River.

Each party brought its own basket
lunch for two meals, fishing tackle,

bathing suit, etc., and had a wonderful
time. Transportation, tea, coffee, and
gallons of soft drinks were supplied
thorugh the courtesy of the City Hydro.
From Lac du Bonnet, journey pro-

ceeded twenty five miles over City
Hydro's own railway to Slave Falls, six

miles south.
Employees and their families live at

Pointe du Bois, the Slave Falls staff

commuting to and fro each 8-hour shift.

The community at Pointe du Bois in-

cludes a medical clinic with a resident
nurse, an emploj'ee owned general store,

a church, school, skating rink, curling
rink, community hall, and other facili-

ties.

The new school building is acknowl-
edged to be one of the finest in Western
Canada. Married employees rent houses;
single male employees live in a mod-
ern, four story staff residence.
The Hydro-electric plant at Pointe

du Bois was the first constructed by the
City of Winnipeg. Opened in 1911 with
an original capacity of 20,000 horse
power, additional machines were added
as required until the full capacity o(
the plant, 105,000 horse power was
reached in 1926. The Poine du Bois
development consists of a reinforced
concrete power house, 550 feet in

length, and a series of dams, spillways
and sluice gates terminating in a rock-
fill dam 700 feet long on the far side

of the river.

To keep pace with Winnipeg's grow-
ing demand City Hj'dro developed the
Slave Falls power site. The plant opened
in 1931 with two 12,000 horsepower unite

installed. Third and fourth units were
added in 1937 and 1938 respectively.

In 1945, work started on the completion
of the superstructure for the addition
of the final four units to bring the plant

to its full capacity of 96,000 horse-

power. This work was completed earlv

in 1948.

The Slave Falls power plant, sis

miles downstream from Pointe du Bois.

has a head of 30 feet. The eight imits

installed are the vertical t3-pe.

The trip was sponsored by the Elec-

trical section of the E.I.C., Winnipeg
Branch.

The Winnipeg Branch recently visited the power plant at Slave Falls (left), and the power plant at Pointe de Bois (right).
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I
Employment Service

XHIS 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.

Personal interviews with the Institute Employment Service, 2050

Mansfield Street, Montreal—Telephone PLateau 5078—may be

arranged by appointment.

Situations Vacant

CHEMICAL

CHEMICiAL ENiGINEEK required by
Montreal organization with knowledge
of plant layout, material specifications
A.SJVI.E. code design and jab schedul-
ing. Experience of three to four years
in the foregoing is desirable. Some
knowledge of control instrumentation
also beneficial. Salary according to
qualifications. Apply to file No. 4023-V.

CHEMICAL ENIGINEERS preferably with
post graduate training to act as process
development group leaders for an ex-
panding technical division in a large
chemical plant in Southern Ontario. Ap-
plicants should have about five years
experience in development and for
operations in a chemical industry. The
work will involve direction of a group
of chemical engineers working on lab-
oratory and pilot plant investigations
plant tests, and will include the evalua-
tion of proposed new processes or pro-
cess improvements. Apply to file No.
4036-V.

A PROMINENT CHEMICAL INDUSTRY
has an opening in a plant in southern
Ontario, for a Ph.D. with about ten
years experience in research and devel-
opment work. Some experience in ad-
ministration is required in addition to
that in the direction of research and
development activities. Chances of ad-
vancement are excellent. Apply to file
No. 4036-V.

CIVIL

EXPERIENCED GRADUATE CIVIL EN-
GINEER for standard design and super-
vision of wood, steel and concrete
buildings in architect's office located at
the Lakehead, Ontario. Pension, P.S.I.

,

Blue Cross and other benefits. State ex-
perience and salary desired in applica-
tion. Permanent position for the right
person. Apply to file No. 4035-V.

lUNICIPAL ENGINEER for town in
Niagara Peninsula, population 7,000. Re-
I'quirements are for civil engineer who has
"lad experience in maintenance of pave-
nents, side walks, sewers and surveying

Ifor new subdivisions. Salary open,
Imiddle-aged man preferred. Apply to
rfile No. 4025-V.

>UNG OrviL ENGINEERS required by
forganization in Province of Quebec,
Wuties include design and field work on
^construction. Apply to file No. 4024-V.

/^IL ENGINEER to supervise construc-
|tion of addition to plant located in
province of Quebec. Salary $5,000. Apply
to file No. 4040-V.

MECHANICAL
MECHANICAL ENGINEER, recent gradu-

ate required by large transport com-
pany in Montreal. The work consists of
the design of complete steam generating
power plants and involves considerable
field work in a variety of plants now in
operation, affording excellent opportu-
nity for gaining experience and ad-
vancement. Apply to file No. 4030-V.

MoGILL UNIVERSITY requires graduate
mechanical engineers in the department
of mechanical engineering; qualified in
the design field for full time appoint-
ment, instructors and demonstrators for
seven months, from 1st of October, 1951.
Apply to file No. 4022-V.

MECHANICAL SALES ENGINEER with
three or more years experience on hy-
draulic presses or rolling mills, design
layout, application, servicing and sales.
Salary commensurate with ability. Re-
sponsible position in Montreal office of
firm with international reputation.
Apply to file No. 4032-V.

MISCELLANEOUS

MBOHANICAL OR CHEMICAL ENGI-
NEER to act as junior project engineer
in chemical organization in Ontario.
Applicant would work with plant engi-
neer on piping layouts and design, plant
and equipment layouts, some process
and machine development, maintenance
problems etc. Preferably graduate with
one or two years experience or 1951.
Apply to file No. 4034-V.

CIVIL, MECHANICAL OR CHEMICAL
engineer (2), required by firm located
in Toronto, Ontario. Minimum of three
years experience in structural, steam
and piping design. Some process and
equipment design and knowledge of
specifications and estimating would be
advantageous. Preferably 28-35 years.
Apply to file No. 4033-V.

PATENT ANALYST to organize patent
records, investigate violation of patents,
also investigate possibility of manufac-
turing new products. Carry out and
assist in market research studies. Pre-
liminary work on new patent applica-
tions. Applicant should have Bachelor's
degree in chemical engineering or hon-
ors chemistry. Age minimum 27 years.
Experience in sales, development or
production of organic chemical dye-
stuff. Experience in patent work desir-
able but not essential. Location Ontario.
Apply to file No. 4033-V.

ENGINEERS REQUIRED with experience
in heating and plumbing by consulting
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engineering firm in Montreal. Apply to
file No. 4031-V.

SENIOR INDUSTRIAL ENGINEER re-
quired to supervise manufacturing
methods and standards. The location is

approximately 16 miles east of down-
town Toronto. Salary open. Apply to
file No. 4029-V.

SALES ENGINEER preferably chemical or
mechanical as representative in Mont-
real and vicinity on exclusive commis-
sion basis. The man we require must
be experienced in industrial applications
as he will be required to call on chemi-
cal, food and other processing indus-
tries. This is a real opportunity as the
commission rate is good, equipment is

top quality, and the successful applicant
will be given the opportunity of acquir-
ing an interest in the company after
proving his worth. Apply to file No.
4028-V.

MECHANICAL AND ELECTRICAL EN-
GINEERS required by newly formed
organization in Canada, with some
knowledge of heating and ventilating
installations. Location Montreal. Apply
to file No. 4027-V.

REFRIGERATION ENGINEER required in
Montreal to do design and development
work on ice c.eam cabinets, refrigerated
merchandising equipment. Preferably
graduate from Canadian University 1950
or 1951. Practical experience in com-
mercial refrigeration possibly through
summer work would be advantageous
as a supplement to a theoretical knowl-
edge of refrigeration. Age under 30
years. Applicant should have initiative
and perseverance, should be interested
in engineering as a profession rather
than as an immediate key to an admin-
istrative position. Salary open. Apply to
file No. 4026-V.

MECHANICAL OR ELECTRICAL ENGI-
NEER to supervise the erection and
assembly of gas equipment supplied
only to industrial organizations in Mont-
real and area. Apply to file No. 4039-V.

ENGINEER REQUIRED to act as assistant
purchasing agent for manufacturer of
engineering supplies, located in Prov-
ince of Quebec. General duties consist-
ing of preparation of engineering quo-
tations, sales correspondence and pur-
chasing of equipment. Preferably bi-
lingual but not essential. Apply to file
No. 4C38-V.

MINING OR METALLURGICAL ENGI-
NEER required by Canadian organiza-
tion with experience in iron (Magnet-
ite). Possibilities for advancement are
of the highest order. Apply to file No.
4037-V.
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These advertisements are 'reprinted from last

month^s Journal, nat haring yet been filled,

CHEMICAL

CHEMICAL ENGINEER required for re-
search department of organization in
Qutbec. Recent graduate or experienced
engineer for work on existing pro-
cesses and original development. Apply
to File No. 4006-V.

CIVIL

EXECUTIVE ASSISTAINT, Dominion -

Provincial board, Eraser River Basin,
headquarters Victoria, B.C. Applications
will be made in writing accompanied by-

appropriate references and mailed to
Mr. Geo. J. Alexander, Secretary,
Deputy Minister of Fisheries, Parlia-
ment BIdgs., Victoria. Must be graduate
civil engineer eligible for registration
in B.C. and one who has had experience
along hydraulic lines and capable of
supervising hydraulic studies and other
investigations throughout the watershed.
Technical knowledge and administrative
experience essential. Starting salary
$4,800.00 per year. Apply to File No.
3083-V.

ELECTRICAL

ELECTRICAL BNGlNiEERS with experi-
ence in electronics and radar for posi-
tions in Ottawa. Salaries open. Apply to
File No. 1588-V.

THE PUBLIC SERVICE OF CANADA
REQUIRES electrical engineers (elec-
tronics and communications), appoint-
ments at Ottawa, Toronto and Montreal.
Salaries up to $4,740.00 per annum.
Details and application forms may be
obtained by writing CjS. Conun., Ot-
tawa, Competition No. 50-il56-B. Apply
to File No. 2016-V.

SENIOR ELECTRICAL ENGINEER who
can actually head up electrical design
work on a hydroelectric project, re-
quired by consulting engineering firm
in B.C. Apply to File No. 3fli89-V.

ELECTRICAL ENGINEER required in
Montreal by manufacturer. Applicant
should have some experience with elec-
trical contractor. For estimating and
general engineering duties. Apply to
File No. 30T7-V.

MONTREAL ELBCTRONI'CS MANUFAC-
TURER has vacancy for an electronics
engineer for design development and
field testing of television receivers.
Should have at least two years experi-
ence in television engineering. Apply to
File No. 3079-V.

PH.D. for

Technical-

Administrative

Position

A prominenl- chemical industry

has an opening in a plant in

southern Ontario, for a Ph.D. with

about ten years experience in re-

search and development work.

Some experience in administra-

tion is required in addition to that

in the direction of research and

development activities. Chances

of advancement ore excellent.

Please reply stating salary expect-

ed, to file No. 4036-V.

EOLBCTRICAL DRAUGHTSMAN required
by western Ontario chemical industry.
Applicant should have thorough knov/-
ledge of explosion proof Class i, Group
D installations, powerhouse control
wiring, synchronous motor installations
substation layouts and underground
distribution systems. Senior man with
5-10 years experience sought, capable of
preparing detailed drawings, bills of
material from sketches prepared by
electrical engineer. In addition, draw-
ings of existing installatoins have to be
brought up to date. Permanent position.
Apply to File No. 3080-V.

EILBCTRICAL ENGINEER required in
Montreal for the installation of equip-
ment in new plant. Some previous ex-
perience necessary. Age 25 to 35 years.
Apply to File No. 3Ce5-V.

ELECTRONICS ENGINEER with about
5 years experience in circuit design and
graduate electrical engineer for position
of electronic circuits design draughts-
man, preferaibly with experience. Posi-
tion with manufacturer in Ottawa.
Apply to File No. 3098-V.

RADIO ENGINEER, senior design engineer
with 8 to 10 years experience in low,
medium and high frequency communi-
cation, transmitter design. Must be
capable of heading a section and have
the qualities necessary for advancement.
Starting salary $6,000.00 per year. Loca-
tion Montreal. Also Junior Radio En-
gineer -with 3 to 5 years experience in
electronics design. Apply to File No.
4010-V.

ELECTRICAL ENGINEER required in
Province of Quebec with a minimum of
four or five years eocperience in super-
vising an electricians crew in an indus-
trial plant. Applicant must have a
proven record of success in industrial
electrical maintenance. Salary open.
Preference will be given to a man with
pulp and paper experience. Apply to
File No. S091-V.

YOUNG ELECTRICAL OR MECHANICAL
engineers required by electrical manu-
facturer located in Montreal for plant
in Ontario. Apply to File No. 4002-V.

WELL QUALIFIED EILBCTRICAL engi-
neer to act as supervisor of under-
ground distribution "by a Canadian
utility in Brazil for planning under-
ground distribution systems and alUed
substations; standardizing present prac-
tices, special studies. Prefer 7 to 10
years exiperience. Quote File (No. 13771.
Apply to File 'No. 4014-V.

EILIECTRirCAL ENGINEERS with test-
course exoerience are required for
specification writing, comparison of
tenders, supervision of accepance tests,

liaison with manufacturers and check-
ing drawings. Possibility of going to

Brazil in six months to two years.
Quote File No. 14110. Apply to File
No. 4Ca4-V.

CHIEF OF SYSTEM PLANNING well
qualified electrical engineer is required
by a Canadian utility in Brazil for lorLg

range planning of generating, trans-
mission' and receiver facilities; super-
vision of distribution, relay protection,
carrier current, research and standards
department, forecasting capital expend-
itures. Prefer 7 to 15 years experience.
Quote File No. 13737. Apply to File
No. 4014-V.

THREE BLECRICAL ENGINEERS re-
quired by large organization in Montreal
for specialized' sales work in pcrwer
apparatus. Ap|plicants should have about
5 years experience partly or completely
in test room or power house work.
Salary commensurate with exiperience.
Apply to File No. 4015-V.

MECHANICAL
MECHIANICAL ENGINEER required fby

organization in Montreal. Applicant
should have had experience in produc-
tion 'olanning and the design and ap-
plication of onechanical equipment to
production operations. Duties will in-

clude research and the development of
mechanical equipment for one of the
primary industries. Preferably single
and free to travel. Apply to File No.
3020 -V.

MlBCHAINIiCAL ENGINEER required with
several years' expeiiemce in a respons-
ible position concerned with the main-
tenance and operation of large hydro-
electric 'Olants having reaction turibines.

Applicants should be preferably gradu-
ate mechanical engineers and must be
acquainted with the theory of strength

of materials, fatigue phenomena and
modern metallurgy with special refer-
ence to the alloy steels used in hydro-
electric turbines. Location Rio de Jan-
eiro, Brazil. Applicant must be willing
to learn Portuguese and adapt himself
to foreign living conditions. Age 30 to
40 years. Apply to File No. 3082-V.

GRADUATE MECHANICAL ENGINEER
for position of structural and com-
ponents design draughtsman, preferably
with experience, also draughtsman lor
mechanical electromechanical and cir.
cults layout with at least 2 years ex-
perience. Apply to File No. 3098-V.

TWENTY MECHANICAL Engineers, sen-
ior and jimior, are required to work in
Montreal office on, design of special
machines, design of heating and air
conditioning systems. Must have college
degree or equivalent background. Some
practical experience in either field is

desirable. Apply to File No. 4008-V.

YOUNG ENGINEER preferat)ly mechani-
cal required for Montreal sales office
of Toronto mantifacturer. Apply to file
No. 4D18-V.

MECHANICAL ENGINEER required for
Toronto sales office of large manufac-
turing firm in Montreal. Training period
in Montreal. Good opjwrtunity offered.
Apply to File No. 4020-V.

MINING

MINING ENGINEER, recent graduate re-
quired by organization in Province of
Quebec. Apply to File No. 3097-V.

MISCELLANEOUS

CIVIL OR MECHANICAL ENGINEER re-
quired by paper industry located in On-
tario. Applicant should have design and
practical experience, preferably 5 or 6
years in pulp and paper mill. Apply to
File No. 2083-V.

RESIDENT ENGINEERS AND INSTRU-
MENTMEN required for work on the
construction of the Quebec North Shore
and Labrador Railway. Applicants
should have some experience on high-
way work. Good working conditions.
Salaries open. Apply to File No.
2Ce6-V.

MECHANICAL OR AUTOMOTIVE EN-
GINEER with complete technical and
practical training on modern automo-
tive equipment prefer drawing office
experience and a background in body
design engine testing and tuning, repair
testing and calibration of electrical
units, dlesel engine maintenance and
modern automatic transmissions, such
as dynaflow, vacuomatic and hydro-
matlc. The position would be with a
large Canadian Company in Rio de
Janlero. Brazil, and the applicant
would be dealing with 900 assorted
vehicles, princlpallv of American origin.
Apply to file No. 3032-V.

TRANSFORMER DESIGNER required for
new plant being built at St. Johns,
Que. Applicant should have several
years experience In the design of dis-
tribution and power transformers to
Canadian Standards. A responsible and
secure position is offered irith wide
scope of advancement both personally
and in the design field. Salarj' open.
Give full details of education and ex-
perience. Apply to File No. 3059-V.

CHIEF INSPECTOR REQUIRED by large
oil refinery located in Montreal area.
Applicant must be a graduate engineer
and should have minimum of five years
applicable experience In inspection and
maintenance of refinery operating
equipment. Duties w-ould consist of

scheduling and sup)ervision of inspec-
tion policy, corrosion investigations,
welding procedure, etc. Pension, acci-
dents "and sickness benefits provided.
Excellent opportunity for ambitious
man with executive ability in a rapidly
expanding coinoanv. Salary open. Apply
to File No. 30eS-V.

MECHANICAL AND SENIOR ELEC-
TRICAL engineers required by consult-
ing firm in Montreal wath experience
in" electronics. Salaries open. Apply to

File No. 3070-V.

ENGINEERS required by munlcipalltj- in

Ontario. Applicants should have experi-
ence in structural design, sewer design
or sewer construction. Salaries open
Apply to File No. 3072-V.

OHEMICAL OR MECHANICAL EN-
GINEER to act as buj-er in chemical
organization in Ontario. Duties to
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CITY OF PORT ARTHUR

Applications for Position

of City Engineer

1. Applications for the position

oi City Engineer will be re-

ceived by the undersigned up
to 5 p.m., 30th September,
1951.

2. Appljcations must be accom-
panied by a certificate of

health from a duly qualified

physician and the written rec-

ommendations from three re-

sponsible persons as to char-

acter and fitness of the appli-

cant for the position to be
filled.

3. Application to state age, mar-
ital status, educational quali-

fications, experience ond ser-

vice in armed forces, if ap-
plicable.

4. Salary dependent on municipal
experience with minimum of

$6,000.00 per annum.

ARTHUR H. EVANS,
City Clerk.

assist in supervision of department and
to do buying of technical equipment.
Some experience in practical buying and
expediting. Salary open. Apply to File
No. 3073-V.

ENGINiEER R/EQUIRED by large oil com-
pany in Montreal. Aipplicant should
have some experience in the design of
piping with a certain aimount of ad-
ministration office experience and field
inspection work. Apply to File 'No.
30T4-V.

TWO SALES ENGESTEERS required. One
English speaking to be located in Cen-
tral Ontario, preferably in the general
Toronto area. Applicant should toe pre-
ferably an airfofce veteran or one who
has had some experience with aero-
engine fittings. Second engineer should
toe bilingual and toe locatsd in the
Montreal-Quebec area. Salary, all ex-
penses paid, prepared hospitalization,
group life, weekly indemnity and surgi-
cal benefits. Qualifications: mechanical
engineer, preferably married, age 30 to
35 years with isome selling exiperience
and' owning a car. Apply to File No.
30T5-V.

EECBNT GRADUATE required toy manu-
facturer in Winnipeg. Applicant must
toe interested in production planning,
time and mction study etc. Work will
be in connection with the setting up
of a modern production program-me.
Training period. Salary open. Apply to
File No. 3076-V.

SALES ENGINEER, preferatoly mechani-
cal with so-me pulp and paper experi-
ence. Location Montreal. Apply to File
No. 3OT8-V.

PLANT ENGINEER required by manu-
facturer of chemically tolo-wn sponge.
Applicant must be capable of organiz-
ing and supervising general plant main-
tenance. Also a broad background in
the installation and maintenance of all

types of rubber processing machinery
would be helpful. Location Province of
Quebec. Salary open. Apply to File No.
30»6-V.

MECHANIOAL C« CIVIL ENGINEER re-
quired for Northern Ontario Sulphate
(Mill. Recent graduate would be con-
sidered. Excellent opportunities to gain
experience and good proispects for pro-
motion. Apply to File No. 3a'37-V.

MIBCHANI'CAL OR CIVIL ENGINEER
required by pulp and paper mill in
(Province of Queibec. Applicant should
•be toilingual and have considerable ex-
perience in design. Good salary together
with social toenefits. Apply to File No.
3090-V.

DUST CONTROL ENGINEER for a group
of Asbestos mills. Applicant should be
a graduate engineer with experience
in ventilation and dust control. Work
will consist of investigation and devel-
opment of dust control methods and
equipiment and co-operating with the
stafis of the various mines on the in-
stallation and oaerating of dust control
systems. Apply 'to File 'No. 3092-V.

ONE ASSISTANT STEAM PLAINT
SUPERINTENDENT, required for large
Newfoundland paper mill. Essential re-
quirements— 1st Class (British Board of
Trade (Marine Engineers Certificate,
sound Mechanical training, experience
with high pressure boilers and tur-
bines. Age limit 45 years. Attractive
salary and good workins conditions.
Other detaileid information available on
application. Apply to File .No. 3094-V.

ONE ENGINEER, required for large
Newfoundland paper mill, with 2nd
Class iBritish iBoard of Trade Marine
Engineers Certificate, to supervise small
steam plant and act as assistant naaster
mechanic over mechanical shops. Must
have sound mechanical training. Single
man preferred. Attractive salary and
good working conditions. Other de-
tailed information available on request.
Apply to File No. 3B94-V.

WANTED CANADIAN AGENT with
pump engineering experience, to cover
manufacturer's range of accelerators,
boiler feed and condensate ipum(ps.
Write Ryaland (Manchester) Limited.
71 Welcomto Street, Hulme. Manchester,
15 England. Apply to File No. 309'5-V.

CHIEF OF PORIETGN WIRE REIV^TIONS
required by Canadian Telephone Com-
pany in Brazil. Prefer albout 10 years
experience with a manufacturer or util-
ity; experience in design, operation
and maintenance oif telephone plants
including carrier systems as well as a
knowledge of the fundamentals of ponv-
er generation and distrilbution would
toe valuable. Practical and theoretical
experience in ind'uctive co-ordination,
electrical protection and electrolysis
protolems as applied to telephone plants
with e'lnphasis on the methods of pro-
tecting the^m from lightning and low
frequency induction would be desirable
Apply to File No. 3TO9-V.

GENERAL MAINAGER required to super-
vise the entire operations of water,
light and power Comimission in On-
tario. State qualifications, age, experi-
ence, references and when available.

Apply to File ONTO. 40O0-V.

THREE MESraSPG OR iMCSOKANIICAL
engineers required toy large mining
company in Quebec, also draughtsman
for layout and design work. Aptply to
File No. 40O3-V.

19-50 or 1S51 Mechanical or Electrical

engineers, required by construction
company located in Montreal. Apply to

File No. 4007-V.

A CANADIAN UNIVERSITY wishes to

receive applications from engineering
graduates, oreferaibly Civil. Mechanical
or Electrical, under I2'0i year of age to

teach engineering protolems and draw-
ing. Applications should state age, uni-
versity and experience. The salary of-

fered is $1,8<K).'G0 and uo for the session
depending on qualifications. Apply to

File No. 4C09-V.

HEAT TREAT SPECIALIST required in

Montreal. Aiplicant should have knowl-
edge of electric heat treating of pre-
cision machined parts. Should be cap-
able of assisting in department layout
and selection of equipment. Apply to

File No. 4'011-V.

ELECTRO PLATING SPECIALIST with
knowledge of electro plating high grade
machined parts with cadmium, zinc,

copper, tin and silver. Should be cap-
able of assisting in department layout
and selection of equipment. Location
Montreal. Apply to File No. 4011-V.

CANADIAN COMPANY located in On-
tario urgently requires engineers to fill

key positions (1) works manager (2)

graduate engineer for engineering divi-
sion (3) chief inspector (4) methods
engineer (tool design department) . Na-
ture of 'work is aircraft, on Jet engine
work. Apply to File No. 4012-V.

PROJECT ENGINEERS 1946 to 1949
mechanical or chemical graduates, pre-
ferably with experience in chemical or
allied industry. Process engineers; re-
cent graduates in chemical engineering.

Location Ontario. Apply to File No.
4013-V.

A CANAiD'LAN UTILITY in Brazil re-
quires a well qualified business -man
with utility experience to direct sales
promotion, 'billing, tariffs, consumer
research, statistics, advertising and to
correlate economics data. Duties would
include correlating the tousiness activ-
it'es of nine public utilities. The suc-
cessful applicant will report directly
to Vice-iPresident operations. Quote
File No. 137140. Apply to File No. 4014-V.

A OAlNADIAN UTILITY IN BRAZIL
requires a rate setting engineer or a
retired rate specialist to set up a retail
rate department in Rio de Janeiro and
Sao Paulo. The position would 'be per-
manent for an experienced engineer
but would last two or three years for
a retired consultant. Quote File 13S13.
Apply to File No. 4C'14-V.

TWO SEIMTOR ENGINEERS with experi-
ence in general and detailed layout of
mill buildings, equipment and equip-
ment layout. including processing
equipment, material handling, convey-
ing, packaging etc. Location Queibec.
Apply to File No. 4017-V.

POUR SALES ENiGINEERS required by
Montreal manufacturer of automatic
controls and industrial instruments.
Two vacancies for bilingual mechani-
cal or electrical recent engineering
graduates. Apply to File No. 4016-V.

RESEARCH SCIENTIST to conduct re-
search and development in food pack-
aging and packing. This will involve
work independently and in co-operation
with manufacturers and other agencies
on suitaible container materials and
methods of container fabrication, and
will require a knowledge of such ma-
terials as paper and paper products,
plastic films, imetal foils, metal cans,
enamels, adhesives and' inks. etc. Ap-
plicants S'hould have a Ph.D. or MjSc.
degree in chemical engineering, organic
chemistry or physical chemistry and
should have some experience with the
container materials. Location Ottawa.
Salary open. Apply to File No. 4fll9-V.

Situations Wanted
CIVIL ENGINEER. B.Sc. Queen's 1948,
M.A.SC. Toronto 1949. Prof. Engineer
(Ont.) Jr.E.I.C. Age 26, single. Presently
employed as assistant town engineer.
Have 2 years practical experience in
every p'hase of municipal engineering.
Prior to present position have been on
highway surveying and construction;
precise surveying and mapping, hydro-

PROCESS
DEVELOPMENT
GROUP LEADERS
for an expanding technical divi-

sion in a Jarge chemical plant in

southern Ontario. Chemical engi-

neers, preferably with post gradu-

ate training; with about five years

experience in development and/or

operations in a chemical industry.

The work will involve direction of

a group of chemicol engineers

working on laboratory and pilot

plant investigations, plant tests,

and will include the evaluation of

proposed new processes or process

improvements. Please reply stat-

ing salary expected to file No.

4036-V.
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graphic surveying. Also experienced in
reinforced concrete design, sewerage
work and waterworks design. Desires
position \vhere opportunity exists for
acquiring of further experience in sani-
tary engineering designs preferably twith
a consulting engineer specializing in
municipal and sanitary engineering.
Apply to File No. 250-W.

MECHANICAL BNGESTEER, tt950 graduate
in industrial option, with 14 months
varied experience in large manufactur-
ing industry desires position in produc-
tion organization. Apply to File No.
1216-W,

GRADUATE ENGINEER, 8 years draught-
ing and design, including 3 years tool
design; is available on short notice for
group leader; chief draughtsman of
small or medium size staff; tool de-
signer; or tool engineer. Location is not
a deciding factor. Salary desired $425.00
per month. (Personal interview by ap-
pointment. Experience also includes
structural steel reinforced concrete,
steam plant, piping, oil refiner and
chemical plant. Apply to File No.
a935-W.

POSITION AS SALES PRiOflVtOTION
MANAGER sought. Age 34. Competent
to handle all phases of advertising; pro-
duce sales literature; write and edit;
promote general publicity. Experience
with firm of consultants; journalism;
assistant sales development manager;
manager sales office handling heavy and
light equipment. Will consider position
as assistant if scope not too limited and
permit initiative. Also consider allied
work. Apply to File No. 2670-W.

B.A.Sc, Jr.E.I.C. Honours, Toronto", 1947,
desires permanent position preferably
with small but expanding firm. Exper-
ienced in production and technique of
rubber and thermoplastic molding and
extrusion. Apply to File No. esSS-W.

CIVTL ENGINEER, [B.S'C. '47, Jr.E.I.C, P.
Eng. (Que.), age 26, married, with car,
3',2 years varied structural experience
with architects, fabricators and con-
tractors, covering design, detailing and
estimating of structural steel and con-
crete as well as liaison work, desires
position with responsibility. Must in-
clude outside work in design and super-
vision, and/or liason work, or sales pro-
motion. Available on one months' notice
to present employer. Ontario or Alberta
preferred. Apply to file No. 3340-W.

BLECTRICAIL ENGINEER. Manitoba 1960.
S.E.IC. Age 30, married with family,
airforce veteran. Experience with power
utility, dyke construction, pump station
constructing estimating. Presently em-

UNIVERSITY

INSTRUCTORS

WANTED
A Canadian university

wishes to receive applica-

tions from engineering
graduates, preferably Civil,

Mechanical or Electrical,

under thirty years of age,

to teach engineering prob-

lems and drawing. Applica-
tions should be sent to File

No. 4009-V, Engineering
Institute of Canada and
should give applicant's age,

university and experience.

The salary offered is $1,-

800.00 and up for the
session depending on qual-
ifications.

ployed in signal department of Canadian
railway. Prior to war, construction and
mining experience. References and de-
tailed experiences on request. Seeks em-
ployment where hard work and initia-
tive will lead to advancement. Apply to
File No. C»75-'W.

EXIP'EREENCED ENGINEER, A.M.I.C.E.,
M.E.I.C. Age 31. 14 years combined Civil
Mechanical background. Design and
construction in road works water sup-
ply, sewage system and large factory
construction in U.K. Hydro-electric con-
struction and investigation in U.K. and
Canada. Geophysical investigation and
deep well drilling and oiperation for
iwater supply in N. Africa. Aircraft com-
ponent design and machine shop prac-
tice in U.K. Require progressive posi-
tion where experience may be utilized
combined with aiptitude for administra-
tion organization and production. Apply
to File No. 3435-W.

BNOINEER, M.E.I.C. Age 46, married.
Wide experience design, construction,
operation and maintenance of Iplants
manufacturing Kraft pulp, coal and
synthesis gases and bye products, and
sugar; including refractories and brick
work settings, concrete structures, steel-
work, tanks and vessels, piping, mech-
nical conveyors, boiler plant and all
ancillary equipment. Resident Engineer
for the past 15 years. Available from
midiAugust. Apply to File No. 8'505-.W.

MEOHANIOAL ENGINEER, Jr.E.I.C, civil

designer, and executive. B.Sc, P.Eng.,
A.S.M.E., A.S.C.E. Age 28, married. Five
years experience in design, estimat-
ing, administration, and supervision of
engineering for pulp and paper rnill,

dams, hydro-electric plants and related
structures, bridges, filtration plants, in-
dustrial buildings, and foundations.
Previous successful record established
in shiiptouilding, and automobile in-
dustry, and U.S. government road con-
struction. AimJbitious, aggressive, and
serious businessman seeking permanent
employment in construction, industry,
plant engineering, or sales; where
security and scooe for advancement are
unlimited. Present salary SSOflO.OO. On-
tario or West Coast preferred. Apply
to File No. 3517-W.

METALiLURGICAlL EXPERT of consider-
able industrial experience, age 47, mar-
ried, M.E.I.C. P.Eng., with educational
background covering mechanical engi-
neering, mathematics and physics,
metallurgy and metallography. A dis-
ciple and coworker o£ one of those Euro-
pean Physico Chemists who laid founda-
tions for the modern science of metallic
structure. Thoroughly versed on re-
search level in the modern statistical

control of the mass production of qual-
ity. Able to develop metallurgical iron
and steel business on any scale, espec-
ially for armament purposes. Even small
firm with good prospects of develop-
ment are considered. Apply to File No.
3521-W.

CHEMICAL ENGINEER, 30 years old,

newly arrived from Sweden. 8 years
experience in laboratory research work
and oroduction control, former assistant

at tlie Teclxnical Universities of Stock-
holm and Budapest, specialist in food,
fermentation, cereal and agricultural
chemistry, is looking for suitable posi-

tion. Married, no children. No location
preference. AJpply to File 3626-W.

GRADUATE CHEiMlCAIL ENGTNEIJR,
Toronto 1950, single. Experience in

methods analysis, time and motion
study and cost control. Desires to gain
experience in a field more closely re-

lated to chemical engineering. Produc-
tion or technical sales preferred. Will-
ing to work anywhere. Apply to File

No. 3527-W.

GRADUATE ENGINEiER, Jr.E.I.C. Sask.
1946. Married, one child. Se*ks respons-
ible position in an engineering capacity
with good chances for advancement.
with a construction company or con-
sulting firm in Western Canada. Exper-
ience includes survey work, draught-
ing and design of building layout,
piping layout, steam plant layout,
earthwork and field supervision. Cur-
rently employed as field engineer with
supervisory staff. Available on one
months notice. Apply to File No. 3530-W.

CHEMICAL ENGINEER Ph.D. from Uni-
versity of Berne, Switzerland. Age 30.

Recently arrived in Canada. Extensive
experience in paper industry (research
and production) . Desire position in pulp

POSITIONS VACANT
Twenty mechanical engi-

neers, senior and junior, are

required to work in Mont-
real Office on

(a) D e s i g n of special

machines.
(b) Design of heating

and air-conditioning

systems.

Must have college degree
or equivalent background.
Some practical experience
in either field is desirable.

Apply in person or by
mail to:

Manager,
C. D. Howe Company
Limited,

Consulting Engineers,

1421 Atwater Avenue,
Montreal, Quebec.

and paper or allied industry. Available
immediately. Apply to File No. 3531-W.

BRITISH SUBJECT, mechanical engineer-

ing degree 31 years; apprenticeship (2

years), design experience (.1 year), com-
mercial engineering experience (2V4

years) on niodern steam power plant

projects, all wath largest British manu-
facturer of mechanical and electrical

power equipment, seeks suitable peti-

tion with Canadian firm. Apply to File

No. 35312-W.

ELECTRICAL ENGINEER. Jr.EJ.C. west-

ern Canadian university, 1»49. Age 23.

will complete two year graduate ap-

prenticeship with an electrical engi-

neering company in England this sum-
mer, desires position as sales or outside

erection engineer. Aipply to File No
3533-W.

EX R.EJVI.E. OFFICER, AMJ.. Mech.E
Age 35. Arriving in Canada in Novem-
ber. Experience of design of mechan-
isms, maintenance of vehicles, contrac-

tors Dlant, etc., and -wide knowledge of

management of engineering workshops
dealing with machining, assembly, forg-

ing and heat treatment. Prepared to

accept offers of emplojinent now. Ap-
ply to File No. 3534-W.

MECHANICAL ENGINEER, SJEJ.C. Uni-
versity of Saskatchewan. 1950. Age 25

Naval" Veteran. Experience includes.

autO'-notive mechanics, pii>efitting. heat-

ing svstem design and installation, de-

sign
' and draughting office since

graduation. Interested in all mechani-
cal fields, especiallv automotive and
imjplement manufacture, pulp and paper

industry, diesel and gas turbine design

and steam generating plants. Willing

to undertake training programme. Avail-

able on short notice. Apply to File

No. 3536-W.

MECHL^NICAL ENGINEER, Queen's 1950.

S.E.I.C. Member CFJPJi.. Desires em-
plovment in Britisli Columbia prefer-

ably in Dulp and paper industry. Veter-

an." ass 33, married. II2 >-ears experi-

ence ^in general engineering office o:

pulp and pai>er company, 3 years or

highway surveys. Presently employed
available Septem.ber 30th. Apply to File

No. 3537-W.

CIVIL ENGINEER. JrEJ.C. Toronto 1W9
Presently employed in Ontario at gooc
salary iii resoonsible position. Desire?

association wi'th responsible engineering
firm operating in Br. Colum.bia or

British Isles. Experience one summer
U.K. one year Canada on heavy con-

struction "(Steam power plants); one
year present position in charge o:

initiating, designing, and manufacturing
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new reinforced concrete structural
units. 3 years underground mining prior
to war; ex pilot R.C.A.F. Married, one
child. Age 31. Apply to File 3538-W.

PROflDUlCTIOIN MANAGER (A.M.I.P.E.) of
a mediuim sized enigineering company
in England is contemplating immigrat-
ing to Canada and wishes to otffer his
services to a progressive company who
require a works or production manager
in light, medium or heavy engineering.
Industrial career:— apprenticeship, tool
room foreman aero & motor works,
machine shop sujperintendent aero and
motor works, production manager of
light engineering works (1,2&0' em-
ployees). Age 38 years. Married, Scot.
Apply to File No. SoSQ-W.

GRADUATE BNiGlNEER : Jr.E.I.C,
N.S.T.C., 1^9. Married. Age 27 — with
qualifications and experience to handle
position as workshops suiperintendeint.
Experience in production control, em-
ploying and interviewing personnel.
Presently employed as workshops super-
visor and as production engineer for a
small assembly plant. Desires position
where experience may be beneficial for
administration and production duties.
Apply to File No. 3547-W.

GRADU'AfTE STRUCTURAL ENIGIiNEER,
M.E.I.C., A.M.I. Struct.E. with 10 years
experience (about a year in Canada;

In design and erection of reinforced
concrete, steel and tim'ber structures,
well experienced in prestressed con-
crete design and construction, capable
of super-vising a team work. Would
accept a position of Senior Designer.
Apply to File No. 3SS2-W.

PART TIME WORK: Graduate Civil
Engineer, B.A.Sc, S.E.I.C. desires to
obtain part time work (evgs. and Sat.)
drafting and detailing in Toronto. Some
experience in reinforced concrete and
steel design. Apply to File No. 3553-'W.

ELECTRICAL BNGINEIER, Jr.E.I.C,
P.Eng., experienced at draughting, de-
signing and estimating power and light-
ing layouts, substations, control schemes,
etc., now fully employed, desires part-
time work in Montreal area for eve-
nings and week-ends. Apply to File No.
3554 -W.

CIVIL EflNrGINEER B.lSc. V. of S. 1950
Jr.E.I.C Age 32, Married. Veteran, pres-
ently employed as Resident Engineer on
higihway construction work. 12 years
experience in all phases of survey work
and 5 years as resident engineer. The
latter position entails full charge of
(Surveying, designing and construction
of the 2 or more highway projects
placed under my control. The position
also deimands considerable ad^ministra-
tive ability. Desires permanent position

with organization in which hard, good
work and initiative leads to advance-
ment. Wishes to get away from position
which entails too much travelling. Would
like to settle in one locality. Apply' to
File No. 35S5-W.

CHEMICAL EONPGINEER, British subject,
25 years old, B.Sc. (Chemical Engineer)
A.C.G.I., 2 years experience Chemical
and petroleum refinery development.
Capable, and hard-working. Has served
in Armed forces. Apply to File No.
3QS0-W.

MIECHANICAL ENGINEEK, McGill, aged
31, Canadian, with capital, is interested
in representing or becoming dealer for
Canadian or English company to work
in either Canada or Mexico. Has full
working rights in Mexico, many busi-
ness contacts and speaks and writes
Spanish fluently. Apply to File No.
356l^W.

BLBCTIRICAL ENGINEER S.E.I.C. Age
31, sinigle. Graduate of the University
of Manitoba 1951. Experience in house
service wiring, and topographical sur-
vey. Done some line tracing and map-
ping. Presently employed in hydro
plant. Will be prepared to leave any
time after October 1st. Would prefer
work as designer or maintenance engi-
neer in an electrical firm. Apply to
File No. 3562-W.

Attentioiif Members

Please telephone in advance and make an

appointment if you propose using the Institute's

Employment Department.

This will result in a better service to everyone

concerned,

TELEPHONE PLATEAU 5078

Except in special cases all interviews will be

arranged between the hours of 9 and 12.
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Additions to the Institute Library

Reviews — Book Notes — Abstracts

ABSTRACT

INSTITUTION OF ELECTRICAL
ENGINEERS

Electrolysis and Earth-Leakage Cur-
rent Investigation on the Wit-
watersrand Electrified Section of
the South African Railways: G.
Williams.

The paper presents a summary of the
work of the Witwatersrand Electrolysis

Committee during the period 1940 to

1948.
The nature of the problem before the

Committee is outlined and the manner
in which the investigation was made,
results of selected cases being presented
as representative of the general conditions
in the area. Details are given of the
precautionary measures to be taken on
sections now being electrified.

The conclusion is reached that the earth
in the area is not a conductor of practical

value and should be regarded as an insu-

lating medium containing occasional con-
ducting areas and fissures, and as a result,

earth connections do not form points of

equal potential nor serve any useful

purpose in the transfer of load or fault

currents.

At no point has it been possible to

accept any potential as representing the

potential of the general body of earth, and
potential measurements between rail and
earth, rail and water pipes and between
points on the rail, do not give any reliable

guide to the probability or otherwise of

leakage currents, and regulations based
upon potential measurements have no
practical application.

It appears that leakage current from the
rails is not likely to be transferred from
rails to buried structures via the earth
except in very few areas and over short
distances only.

The conclusion is reached that currents
of large magnitude are transferred from
the traction negative system to buried
conductors by direct metallic contact at

substations and where cables, water pipes,

etc., and the traction negative are both in

contact with buildings, bridges, etc.

It is considered that whilst direct

leakage through the earth is of secondary
importance, insulation between the electri-

fication mast footings and foundation
bolts is necessary because of the difficulty

of accurately locating conducting areas
and buried conductors, and to permit
direct bonding of masts and rails in order
to ensure that differences of potential

do not exist between them.

It is recommended that negative bus-
bars at substations should not be connect-
ed to earth or buried conductors, and that
supporting steelwork, protective screens,

etc., should be bonded to the common
return formed by the rail system and be
kept insulated from earth and buried
conductors.

The recommendation is made that
buried conductors should be made electri-

cally discontinuous by the use of insu-

lating joints where this is practicable, or

alternatively, that buried conductors be
well served in the relatively few low
resistivity areas.

Partial back filling of trenches with
sand should afford good protection.

BOOK NOTES
Prepared by the Library of

The Engineering Institute of Canada

Electric Circuits for Engineers. E. K.
Kravbill. Toronto, Macmillan, 1951.

212p;)., illus., .«3.85.

In this book a broad picture of .steady-

.state electric circuit theory is presented by
the logical combination of a.c. and d.c.

relationships into an integrated and uni-

fied whole. Special features are a correla-

tion of electric phenomena with related

phenomena in the general scientific field;

use of standard terminology, definitions

and symbols; and use of actual values in

the problems. A working knowledge of

elementary differential and integral cal-

culus and physics are essential.

Electroplating for the Metallurgist,
Engineer and Chemist. J. B. Mohler.
Xew York, Chemical Pub. Co., 1951.

257 pp., illus., .15.00 U.S.

Opening with the fundamentals of

electroplating, and the mechanism of

electro-deposition, this volume then con-

siders all types of electroplating baths, and
various methods of plating. More atten-

tion is given to detail on fundamentals
than is normally required for an experien-

ced plater or electro-chemist, but a
general knowledge of science is essential

Any trained metallurgist, engineer or

chemist with a good background in science

will find this book of value. Bibho-
graphical references are included with some
chapters. .Appendices include instrument.-

used in electroplating, and their use, and
a glossary- of terms. The book is also well

indexed.

Eyes in Industry: a Comprehensive
Book on Eyesight, Written for

Industrial Workers. D. A. Campbell
and others. Toronto, Longman, 1951.

234 pp., illus., S6.00.

The eyes are a part of our physical

constitution, which are verj' much taken
for granted, but which, perhaps, when
injured, cause more immediate panic on
the part both of the injured and of the

by-stander, than any other emergency
likewise amateur tampering with eye

injuries can cause untold and sometime?
irreparable damage.

EYES IN INDUSTRY is divided into

3 main parts, namely. Eyesight and Work
Usual hazards in industry and their

prevention; and. Special aspects o:

industrial eye injuries and the psychologv"

of sight. Appendices cover first aid

treatment, schedules of illumination,

industrial \'isual standards, and certificates

of blindness.

The book is written in a clear, method-
ical and easily read style. Excellent colour

photographs of various t>-pes of eye

injuries and infections are included for

easy identification; bibliographical referen-

ces are listed for parts 2 and 3. and tht

book is well indexed.

How to estimate: being the analysis
of builders' prices. J. T. Rea. 11th ed

rev. London, Batsford; Toronto. Clarke

Irwin, 1951. 716 pp., illus., S4.25.

In this eleventh revised edition of HOW
TO ESTIMATE, most of the re\Tsion ha-^
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Welding Sleeve Return Bend

90° Elbow 45° Elbow

i

Concentric Reducer Cap

Cranelap Flange with Welding
Nipple

Slip-on Welding Flange

Cranelap Welding
Nipple

Reinforcing saddle Shaped Nipple 45°

to Header

FiniNGS and FLANGES
FOR EVERY SERVICE REQUIREMENT

A,LL the advantages of one reliable source of supply are

yours in Crane's complete welding line. It includes all the

popular types of steel fittings— in a wide range of sizes—
both Standard and Extra Strong weights— all of Crane

quality throughout.

Butt-W elding Fittings are the reliable selection for all-round

welding service. They reduce the welder's task to its

simplest form— the making of simple circumferential butt-

welds. They can be used for any pressure or temperature

for which the pipe is used, with equal safety. All are made
to conform to the American Standard for Steel Butt-

Welding Fittings (B 16.9-1940) and are suitably tested and

highly accurate in all dimensions.

The line includes, too, Forged Steel Flanges—Welding

Necks, Slip-On, and Cranelap, (for use with Cranelap

Welding Nipples)— in a full range of sizes, in all pressure

classes. They are made in a variety of materials with

various flange facings.

SOCKET-WELDING FITTINGS-ideal for use in small pipe

lines, are available in carbon and carbon-molybdenum

steel for use with corresponding pipe.

CRANE LIMITED, General Office: 1 170 Beaver Hall Square, Montreal 2, Canada

18 Branches in 10 Canadian Provinces

CRANE VALVES • FITTINGS • PIPING
PLUMBING • HEATING

NATION-WIDE SERVICE THROUGH BRANCHES, WHOLESALERS and PLUMBING AND HEATING CONTRACTORS
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been done in the first three chapters, that
is those dealing with actual costs, primary
building and labour. These are now based
on figures compiled in September, 1950,
and percentage increases include each
successive year from 1936-37 to that date.

All types of workers are included from
bricklayers and masons, to tilers and
t hatchers, smiths and bell-hangers.

Tables, memoranda, and a most varied
collection of technical data, both through-
out the text, and in the appendix, make
this an invaluable handbook for anyone
engaged in any sort of building costs or
estimating.

International Bibliography on .4toniic
Energy, Vol. 2: Scientific Aspects.
Atomic energy commission group, de-
partment of security council affairs,

United Nations. New York, United
Nation.s, Toronto, Rverson, 1951. SIO.OO
U.S.

This volume does not constitute an all-

inclusive bibliography of the literature

on atomic energy; however, the 24,000
articles listed represent a comprehensive
coverage of the literature in nuclear
science for the past 25 years. The coverage
for the years 1948 and 1949, for obvious
reasons, is less inclusive than for the
period from 1925 to 1947. Since the volume
is intended largely for technically trained
persons, popular accounts have generally
been omitted. The articles are arranged
in alphabetical order of authors, and are
grouped under broad subject-headings
such as artificial radioactivity, engineer-
ing studies, etc. The volume contains a
list of authors and a list of journals used.

Kempe's Engineers' Yearbook for
1950 - 1951. 56th ed., 2 Vols. B. W.
Pendred, reviser. London, Morgan
Bros., 1950. V. 1, 1467 pp., V. 2,

1448 pp., 66/6.

To old users of Kempe's yearbook, this

1951 edition will present a change in

arrangement of information and of

material.

There are no sections and part numbers
in these new volumes, arrangement is

logical according to subjects and related

subjects, and the whole is thoroughly
indexed with 100 pages of index at the
end of volume 2.

In the Descriptive section preceding
this index, material follows the same order
of subject as that followed in the main
body of the book.

Hours
Mon., through Fri. . . 9 a.m. to 5 p.m.

Saturdays 9 a.m. to 12 noon

Bibliographies and Literary

Searches

Short subject bibliographies are compiled

on request.

Extensive searches will be made at a

charge of $3.00 per hour to members, and

$5.00 per hour to non-members.

Please give as much detail as possible when
requesting information of either type.

LIBRARY REGULATIONS
Borrowing and Purchasing

Books, periodicals, photostats, translation,

etc. may be borrowed for two weeks at a
time. A fine of 25c. per day will be
charged for each day borrowed items
are retained beyond this period.

A library deposit of $5.00 at par in

Montreal is required for which two
items may be borrowed at one time. Books,

periodicals, etc. may be ordered by mem-
bers through the library. All carrjong

charges are payable by the individual con-

cerned. Except in the case of library de-

posits, please make no payments in

advance.

Non-members may consult the library,

but may not borrow material.

Any annoyance or inconvenience caused
by the new arrangement will quickly be
dispelled if one bears in mind that the

regular use of the comprehensive index
makes quick reference much easier and
more satisfactory than it has ever been
before.

Methods of Operations Research. P.

M. Morse and G. E. Kimball. New
York, Wiley, 1951. 158 pp., $4.00.

The meaning of the above title is "a
scientific method of providing executive
departments with a quantitative basis for

decisions regarding the operations under
their control", otherwise known as weap-
ons system evaluation, or operations
analysis or evaluation; the operation
lesearch worker is the consultant to the
user of equipment.

Besides providing a clear explanation
of the science, METHODS OF OPERA-
TIONS RESEARCH explains its bound-
aries of usefulness, the tools to be used,

its successful application to military
problems, and a detailed discussion of an
organizations research group itself.

The whole volume is a compilation by
a number of specialists on the subject

and should be of interest to all engineers
in any executive or managing capacity.

National fire codes. 5 volumes. V. 1
—

Flammable liquids, gases, chemicals
and explosives. V. 2 — Dust explo-
sions. V. 3 — Building construction
and equipment. V. 4 — Extinguish-
ing and alarm equipment. V. 5 —

•

National electrical code. National
Fire Protection Association. Boston,
the association, 1948-1951. illus. Prices:

V. 1, $4.00; V. 2, $3.00; V. 3, $4.00;

V. 4, $3.00; V. 5, $4.00.

With the increase of interest in fire

protection, the Library is now adding all

the National Fire Codes publications of

the NFPA to its collection, and we will

continue to receive all future ones as they

are published.
Each volume is an assembly under one

cover of all the standards pertaining to

the subject of that particular volume,
and each volume is indexed.
VOLUME 1, 1948, deals with FLAM-

MABLE LIQUIDS, GASES, CHEMI-
CALS AND EXPLOSIVES.
VOLUME 2, 1950, is THE PREVEN-

TION OF DUST EXPLOSIONS, and
includes appendices on Static Electricity,

Explosion venting. Record of dust explo-

sions in the U.S., and Director}- of

Manufacturers of products which relate

specifically to the prevention and control

of dust explosion hazards.

New Wiley Books on sale at University of Toronto Bookstore...

Vibration and Shock
Isolation

By Charles E. Credo. A treatise on the
protection of equipment by the use of
resilient supports. Explains the mechanics
of vibration and shock isolation, and dis-

cusses the design and application of isolators.

.S8.I2.

Irrigation

Engineering, I

By Ivan E. Houk. This book by a

top-flight consulting engineer

covers hydrological phases of

irrigation in a comprehensive,

up-to-date manner. $11.2,S.

Architectural Graphic

Standards
By Charles G. Ramsey and Harold R.

Sleeper. A fourth edition of the "Architect's

Bible". 80% larger than the third edition.

«ith 566 plates, gives standards and data

on every type and phase of building in a

graphic form of presentation. S12.50.

UNIVERSITY OF TORONTO PRESS
Mail orders receive prompt attention
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another
Canadian
industry . • •

*Shell Oil Company

of Canada Limited,

Toronto.

boilered

by
This moderate-sized power plant is built to do a man-sized

job. Fired by two Babcock "Y" Jet oil burners it produces

19,000 lbs. of steam per hour. There is a wealth of experience

behind the front of this Babcock Type "G" Boiler, guarantee-

ing that the required steam, at the required pressure, will be

provided at all times. Investigate how Babcock boilers will

assure you the steam you need at lowest cost. Write for further

information today.

BABCOCK -WILCOX & GOLDIE-McCULLOCH
GALT LIMITED ONTARIO
MONTREAL TORONTO CALGARY VANCOUVER

U ;iNTtGRAl-FURNACI"

See other side for further details of this installation. *v^ ^^ I I. C IV ^



BABCOCK throughout

Boiler, Turbine and Pumps
Dependably providing hot

water all year long, a

Babcock turbine drives

this Babcock two-stage,

boiler feed centrifugal

pump at 3500 r.p.m.

All photographs by

courtesy of

Shell Oil Company
of Canada, Limited

Toronto.

This Vee-belt driven

Babcock two -stage cen-

trifugal pump working at

3500 r.p.m. assures ade-

quate feed water at low

cost.

Write for details on all

Babcock boiler house

equipments.

BABCOCK - WILCOX
&

GOLDIE-McCULLOCH
Gait

Montreal

Calgary

LIMITED Ont.

Toronto

Vancouver

BOILER ROOM
EQUIPMENTS



VOLUME 3, BUILDING AND CON-
STRUCTION EQUIPMENT covers, Life

safety from fire, Restricting spread of fire,

Chimneys and smoke pipes, Building

equipment. Building details. Occupancy
standards, Construction operations. Fire

tests, and Historical standards. There are

2 indices, one by subject, and one by
standard number.
VOLUME 4, EXTINGUISHING AND

ALARM EQUIPMENT deals with. Water
supply, Extinguishing and alarm systems
of all types, and Employee organization,

and a last miscellaneous chapter has
special information for protection from
fires involving Metal mines. Nitrocellulose

motion picture film. Pyroxylin plastic,

etc., and is also indexed^ by subject and
number.
VOLUME 5, NATIONAL ELECTRI-

CAL CODE deals with all types of

electrical lighting and wiring equipment,
and construction specifications. Tables,

diagrams and examples form the 38-page
final chapter, and appended are excerpts

from many applicable NFPA codes. Index
TO Volume 5 is by subject.

Silicate Melt Equilibria. Wilhelm Eitel.

New Brunswick, New Jersey, Rutgers
university press, cl951. 159 pp., illus.,

$5.00.

This book is divided in four parts:

binary, ternary, quaternary and polynary
system, roughly half of it being devoted
to the ternary. Non-equilibria as well as

equilibria are discussed, the author's
concern being to show the various anom-
alies resulting from undercooling, deficient

reaction through coating formation of

crystal zones, etc. There are many
illustrations, as well as many examples
from systems already worked out experi-

mentally.

Space - Time - Matter. Hermann Weyl.
New York, Dover, 1951. (First Amer-
ican printing of the fourth edition of

1922). 330 pp., $3.95.

Relativity theory as expounded in this

book deals with the space-time aspect of

classical physics. Thus the book's contents
are comparatively little affected by the
stormy development of quantum physics
during the last three decades. This is not
an elementary or over-simplified survey
for the layman; it is rather intended for

those who are already familiar with the
methods and manipulations required for

an understanding of the Einstein theories.

Synchronous Machines: Theory and
Performance. Charles Concordia. New
York, Wiley, cI951. 224 pp., illus.,

«5.50.

The present work develops the funda-

{
mental circuit theory of the transient
performance of synchronous machines.
This theory is currently used by engineers
directly concerned with the prediction
of machine performance. The general
equations developed in this book are
applied to the calculation of: 1) transient
short-circuit currents and torques; 2)
steady-state power, torque, and current,
both in synchronous operation and during
starting; 3) voltage disturbances occasion-
ed by sudden application of load.

Tableaux, Abaques et Calculs Prati-
ques Relatifs aux engrenages. G.
Henriot. Paris, Dunod, 1951. 166 pp.,
illus., 1450 fr.

This is a compilation of tables, curves
and practical calculations concerning
gears. These will enable the technician to
solve quickly and surely most problems
concerning gears and gear trains. The
present work is intended for designers.
However, it is claimed that workshop

technicians and even skilled workers
could find it useful. It is a complement
to "Traits th6orique et pratique des
engrenages", by the same author, and
also available from our Library.

Voltage Regulator Manual. R. J.

Everest. Toronto, Macmillan, 1951.

185 pp., illus., $3.25.

This book provides a full explanation
of the construction, operating principles

and servicing of the voltage regulators

used in automobiles. It shows the function
of every element and circuit in the
voltage regulator and in the battery and
generator to which it is connected. Each
of the major makes of voltage regulators

is described in detail. Trouble symptoms
and their possible causes are studied,

procedures for testing and making adjust-
ments being given in each case. The correct

use of test equipment is emphasized,
particular attention being paid to the
adjustment of critical gaps.

Water treatment: for industrial and
other uses. Eskell Nordell. New York,
Reinhold, 1951. 526 pp., illus., $10.00.

A number of impurities of varying
types may be found in water. These may
be broadly classified as: dissolved mineral
matter, dissolved gases, turbidity and
sediment, colour and organic matter,
tastes and odours, and micro-organisms.
Whether or not these impurities are

harmful for industrial purposes depends
on the nature and amount of impurities

present, the uises to which the water will

be put, and the tolerances for various
impurities for each use.

The author of this volume covers the

types of waters and their impurities, and
processes and equipment used in con-
ditioning the water.

Bibliographies are included with each
chapter, and there is an appendix section

containing forty-three tables of conver-
sion factors and equivalents, three curves
for making calculations, and an index.

STANDARDS
British Standards. British Standards

Institution, 24/28 Victoria street,
Westminster, London, S.W.I. British
Standards are available from the
Canadian Standards Association,
National Research Building, Ottawa,
Canada.

B.S. 57:1951—B.A. Screws, Bolts, Nuts
and Plain Washers. 3/-.

General dimensions for all the common
types of B.A. screws, bolts and nuts in

sizes O.B.A. to 16 B.A. are included and
the ranges of nominal sizes given in the

tables are classified as "Preferred",
"Second choice" and "Not normally
stocked". General requirements in respect

of material, screw threads and finish are

given and dimensions are specified for

2 types of washers.

B.S. 494:1950 — Cold Drawn Seamless
Mild Steel Boiler and Superheater
Tubes for Design Steam Tempera-
tures not Exceeding 850°F. (454°C).
2/-.

B.S. 512:1950— Hot Finished Seamless
Mild Steel Boiler and Superheater
Tubes for Design Steam Tempera-
tures not Exceeding 850'F. (4.54°C).

2/-.

B.S. 1652:1950 — Seamless half-per-
cent molybdenum steel boiler and
superheater tubes for design steam
temperatures not exceeding 1000°F.
(510°C). 2/-.

B.S. 1653:1950 — Seamless chromium-
molybdenum steel boiler and super-
heater tubes for design steam
temperatures not exceeding 1000°F.
{538°C.). 2/-.

B.S. 1654:1950 — Electrically welded
mild steel boiler and superheater
tubes for design steam tempera-
tures not exceeding 850^F. (454°C.).

2/-.

In the above standards, the processes
of manufacture of the material from which
the tubes shall be made are specified and
the tensile limits are given with elonga-

tions varying with thickness of tubes and
form of test piece. Flattening, expanding
and hydraulic tests are also stipulated,

together with permissible variations of

thickness and diameter.

B.S. 561:1951 — Alternating-Current
Line Relays Double Element 3-
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Position for Railway Signalling.
2/-.

The standard applies to alternating-

current line relays of the 2-element, 3-

position induction type, for use on railway
signalling circuits not exceeding 250 volts.

Requirements are laid down in respect
of mounting, mechanical clearances, bear-
ings, coils, contact capacity, contact
pressure, contact resistance, flexible con-
nections, terminals and terminal markings,
etc.

B.S. 959:1950 — Internal Micrometers
(including stick micrometers). 2/-.

This present revised edition has been
prepared to include requirements for

micrometers of the type intended for

longer lengths of internal measurement
and commonly known as stick micro-
meters. Notes on the method of testing

internal micrometers are included in an
appendix.

B.S. 1133, Section 17:1950 — Pack-
aging Code. 2/6.

The present extension of the Packaging
Code covers wicker and veneer baskets.
It gives descriptions of the methods of

weaving baskets and hampers made from
willow or cane and of the construction of

veneer baskets and punnets. Perhaps the
most fascinating feature of this section is

the definitions which, among other things,

include references to baskets used for

champagne and Stilton cheese.

B.S. 1671:1951 — Domestic Electric
Kettles. 2/-.

B.S. 1732:1951 — Domestic Electric
Irons. 2/-.

B.S. 1645:1951 — Domestic Electric
Vacuum Cleaners. 2/-.

These standards cover operations on
voltages exceeding 30 volts A.C. or 50
volts D.C. but not exceeding 250 volts

A.C. or D.C. The aim of the specifications

is primarily to ensure that the design
and construction of the appliances are
such as to afford adequate protection to
the user, and in this respect the specifica-

tions correspond to the safety specifica-

tions which are in force in many other
countries.

B.S. 1678:1950 — Cold Drawn Electri-
cally Welded Mild Steel Boiler and
Superheater Tubes, for Design
Steam Temperatures not Exceed-
ing 850°F. (454°C.). 2/-.
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The standard provides for tubes manu-
factured from mild steel strip, resistance
welded continuously by the passage of an
electric current across the abutting edges.
The steel strip shall be either hot or cold
rolled and made from steel produced by
the open hearth or electric processes.

Tensile limits of 20 to 28 tons per sq. in.

are specified.

B.S- 1712:1951 — Cast Iron Economi-
sers with Extended Surface Horizon-
tal tubes. 2 -.

This standard relates to cast iron

economisers having extended surface

horizontal tubes fitted with flanges and
having a maximum water design pressure
of up to and including 650 Ib/sq. in.

(gauge). It is concerned solely with non-
steaming cast iron economisers. Require-
ments are laved down for materials,

workmanship, construction, installation,

inspection, etc.

B.S. 1718:1951 — Tolerances for Steel
Drop Forgings and Upset Forgings.
2/6.

Tolerances are given in tabular form
and are designed to cover the general

range of forgings of average form in all

ordinary specifications. Drop forgings

are dealt with under thickness, width and
length, draft, fillet and male edge radii,

and quantity.

B.S. 1725:1951 — Thermodynamic
Properties of Refrigerants. 10/6.

Tables of thermodynamic properties

are given for the following refrigerants:

ammonia, sulphur dioxide, carbon dioxide,

methyl chloride and dichlorodifiuoro-

methane. Tables of the properties of

saturated vapour and superheated vapour
for each of the above refii^erants are

included in this standard.

B.S. 1726:1951 — Guide to the Method
of Specifying Helical Compression
Springs. 4/-.

This British Standard applies to the
following classes of helical compression
springs: hot coiled springs, hardened and
tempered after coiling; cold coiled springs,

not hardened and tempered after coiling;

cold coiled springs, hardened and temper-
ed after coiling. The main purpose of this

standard is to clarify the .specification of a
spring by the designer, so that the manu-
facturer and the inspector will give him
exactly what he requires.

B.S. 1727:1951 — Motors for Battery-
operated Vehicles. 3/-.

The present publication covers the
classification, rating and methods of test

for D.C. electric motors forming part of

the equipment of battery-operated road
vehicles, industrial trucks and tractors,

but does not apply to rail vehicles. The
specification gives details of types of

motor, t(!mperature tests, overspeed tests,

commutation tests, high voltage tests,

efficiency, characteristic curves and per-

formance and type tests.

B.S. 1735:1951 — Flanged Cast Iron
Gate Valves Classes 125 and 250
for the Petroleum Industry. 5/-.

This covers flanged cast iron gate
valves with either wedge gates or double
disk gates and having either outside .screw-

and-yoke rising stems or inside screw
non-rising stems, the seat rings being
either separate or an integral part of

the body wedge or disks. It includes
provisions relating to design and manu-
facture, materials, workmanship, marking,
tests, inspection, despatch, and guarantee.

904

P.D. 854:1950 ~ Safety Recommenda-
tions for the Use, Care and Mainte-
nance of Chain and Chain Slings.
1/-.

This Display Sheet provides information
to users of chain and chain slings, in

standardized form suitable for posting in

factories or workshops where chains and
chain slings are in use, as required by
Section 23 of the Factories Act, 1937.

Thefollowing is a list of British Standards
which are Draft Copies for comment only.

They may be consulted by members who
may be interested in commenting on their

pre-publication content, or making sugges-

tions to the British Standards Institution.

CP (B) 975:1950 — Hydrant systems.
2/-.

CP (B) 982:1950 — Board and sheet
coverings (external). 10/-.

CP (B) 984:1950— Walls and partitions
(blocks and slabs). 9/-.

CP (B) 986:1950 — Timber coverings
(internal), cork s'ab coverings (in-

ternal) and rigid infillings for
framed partitions. 5/-.

CP (B) 990:1950 — Loading. 4/-.

CP (B) 1000:1951 — Installation of
optical projection equipment in
educational establishments. 5/-.

CP (B) 1003:1951 — Sprinkler systems.
3/-.

CP (B) 1006:1951 ) Open fires heating
stoves and cookers burning solid
fuel. 7/-.

CP (B) 1009:1951 — Surface water and
subsoil drainage. 2/-.

The following book notes appear here
through the courtesy of the Engineering
Societies Library of New York. The booka
may be consulted at the institute Library.

Analysis of the Four-Bar Linkage, Its
Application to the Synthesis of
Mechanisms. J. A. Hrones and G. L.
Nelson, New York, and Cambridge,
Technology Press of Ma,ssachusett«
Institute of Technology, London, Chap-
man, 1951. 730 pp., $15.00.

This volume is an exhaustive survey of

the displacement and velocity character-
istics of a four-bar linkage in the range of
operation where the driving crank makes
a complete revolution while the follower
crank oscillates. Over 700 charts represent
about 500,000 solutions covering 7,000
displacement paths with the velocity given
at 72 equal intervals of drive crank angle
along each path. An introductory section

is devoted to a general discussion of the
four-bar hnkage and to an explanation of

the use of the charts. The volume is

very large, being about double the size

of an ordinary book in each dimension.

Toll Roads and the Problem of High-
way JModernization. W. Owen and
C. L. Dearing. Washington, D.C,
Brookings Institution, 1951. 204 pp.,
$2.c0.

Concerned with highway economies
and administration, this book analyses
the advantages and disadvantages of the
toll road, indicates the basic defects in

state and federal policy which have led

to its revival, and suggests changes in

public poUcy which are necessary to
restore the effectiveness of highway
management.

BOOKS RECEIVED
Architectural graphic standards for

architects, engineers, decorators,
builders and draftsmen, 4th ed.

C. G. Ramsev and H. R. Sleeper. New
York, Wiley," Montreal. Renouf, 1951.

614 pp., illus., $10.00.

Art of administration. Ordway Tead.
Toronto, McGraw-Hill, cl951. 223 pp.,
$5.25.

British Engineers' Association: Classi-
fied handbook of members and their
manufactures, 22nd ed. London, The
association, 1951. 664 pp., illus.

Canadian trade index. Toronto, Cana-
dian manufacturers' association, 1951.

1106 pp., $7.50.

Canadian income tax act, 17th ed.,

consolidated to adjournment of
Parliament June 30, 1951. Toronto,
CCH Canadian Limited, 1951. 321 pp.,
$2.50.

Development of supervisory person-
nel. W. E. Fisher. Pasadena, Cali-

fornia, California institute of technology
cl951. (Industrial relations section.

Bulletin No. 20).

Diversion and utilisation of the
waters of the Snowy river. Common-
wealth and states Snowy river com-
mittee. Sydney, N.S.W., Institution of

engineers of Australia, 1950. 66 pp.,
illus.

Elementary problems in engineering.
H. W. Leach and G. C. Beaklev.
Toronto, Macmillan, cl951. 269 pp.,
illus., $3.50.

F2xecutive talent: its importance and
development. F. W. Pierce. Pasadena,
California, California institute of tech-

nology, 1951. (Industrial relations sec-

tion. Bulletin No. 19).

Introductory soil mechanics and
foundations. G. B. Sowers and G. F
Sowers. Toronto, Macmillan, cl951
284 pp., illus., $4.75.

Plan for the national capital : General
report and Atlas. Ottawa, National
capital planning service, 1950. 308 pp.,

illus.

Report on the proposed extension of
irrigation in the Jordan valley.

London, Sir AI. MacDonald <k partners.

1951. 68 pp., maps, £1. 10s. Od.

Simplified mechanics and strength
of materials. Harry Parker. New
York, Wilev, cl951. " 275 pp., illus.

$4.00.

Snow studies in Germany. M. G
Becker. Ottawa, National research

council, 1951. (Technical memorandum
No. 20).

Techniques of plant maintenance
1951. New York, Clapp and Poliak inc..

1951. 223 pp., illus., .S6.00. (Proceedings

of the technical sessions sponsored by

the American society of mechanical
engineers and the Society for the

advancement of management held con-

currently with the 2nd Plant mainte-

nance show, Cleveland, January 1951).

Transients in power systems. H. A
Peterson. New York, Wilev, 1951

361 pp., illus., S6.50.

Ultrasonics. P. ^'igou^eux. New York.

Wiley, 1951. 163 pp., illus., $4.00.

Underpinning: its practice and appli-

cations, 2nd ed. E. A. Prentis and

Lazarus White. Toronto, Oxford, 1950

374 pp., illus., $12.00.
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TECHNICAL BULLETINS

RECEIVED

American Concrete Institute. Stand-
ards:

No. ACI 318-51 — Building code
requirements for reinforced concrete.

.\nierican Institute of Electrical Engi-
neers. Application guides:

No. 52 — Grounding of instrument
transformer secondary circuits and cases.

. . . Proposed standards:
No. 16A — Electric control apparatus

for land transportation vehicles.

American Society for Testing Mate-
rials. Edgar Marburg lectures:

1950 — Chemical spectroscopy, by
W. R. Erode.

American Standards Association.
Standards:
No. C39.1, 1951 — Electrical indicating

instruments. Panel, switchboard, and
portable instruments.

Canada. National Research Council.
Associate Committee on the Na-
tional Building Code. Codes:
Dwelling construction for buildings

housing one or two families. Minimum
standards to regulate the erection and
provide for the safety of buildings.

Canada. National Research Council.
Associate Committee on Soil and
Snow Mechanics. Technical Memo-
randa :

No. 19 — Proceedings
mechanics conference.

of 1950 soil

Central Mortgage and Housing Corpo-
ration. Economic Research Depart-
ment. Mortgage Lending in Canada,
annual factual summary: 1950.

Chalmers University of Technology.
Transactions :

No. 105 — Experimental observation
of double-stream amplification; preli-

minary notes, by B. N. Agdur. No. 106 —
Noise measurement on a travelling wave
tube, by B. N. Agdur and C. G. L. Asdal.

No. 107 — Vertical recording of rain by
radar, by S. K. H. Forsgren and O. F.

Perers. No. 110 — Some experiments
with self-propelled models of twin screw
ships. The influence of longitudinal centre
of buoyancy on resistance and propulsion,

by Anders Lindblad. No. 112 — On the
mathematical analysis of an idealized

multiplex electro-magnetic machine. An
introduction to the theory of electro-

machinery, by Konstantin Dahr.

Institution of Electrical Engineers.
Papers :

No. M 1150 — The properties of

insulating materials used in instruments,
by C. G. Garton. No. S 1049 — The
control of hydro-electric plant, by A. C. H.
Frost and W. Brittlebank.

Institution of Mechanical Engineers.
Advance copies:

Steam piping for high pressures and
high temperatures, by R. W. Bailey.

Iowa Engineering Experiment Station.
Engineering reports:

No. 6 — The mechanism of dry friction,

R. S. Sherwood.

Philips' Gloeilampenfabrieken Labor-
atoria. Separaat:
No. 1971 — Quantitative spectro-

chemical analysis by means of the direct

current arc; part 1, general methods, by
N. W. H. Addink. No. 1973 — The
degree of imperfection of crystals, by
N. W. H. Addink. No. 1977 — Voltage-
controlled secondary emission multipliers,

by A. J. W. M. Van Overbeek. No. 1979—
On the condition determining the transi-

tion temperature of a superconductor,
by K. F. Niessen. No. 1983 — A note on
Kline's Bessel-function expansion, by
C. J. Bouwkamp. and H. Bremmer. No.
1985 — Linear magnetostriction of homo-
genous nickel alloys, J. J. Went.

Philips' Research Laboratories. Re-
prints:

Flicker in television pictures, by J.

Haantjes and F. W. de Vrijer.

U. S. Highway Research Board.
Bulletins :

No. 36 — Pavement marking.

. . . Circulars:

No. 138 — Committee activity of

committee on land acquisition and control

of highway access and adjacent areas,

department of economics, finance and
administration.

I*.
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•omprojecl-

toWormance
The safe an<efficient handling of costly plant

places a heavy responsibility on the maintenance

engineer, and the prbl^em is one worthy of

consideration by all concerh^.

Whether designed to our standard specific-

ation or individually built to m^t the specific

juirements of the customer, a Wharton Crane
will rrf&etjhe situation.

REPRESENTATIVES
QUEBEC & MARITIME PROVINCES: Marshall
Equipment Company, Inc., 620, Lagauchetiere Street
West. MONTREAL. P. Q. (Walter M. Smith-
President). ONTARIO: Laurie & Lamb. 284. King
Street West, TORONTO, Dnt. Head Office: 512.

Transportation Building, MONTREAL, -P. Q. I.

MANITOBA, SASKATCHEWAN AND
ALBERTA: Mumford. Medland Ltd., 576,
Wall Street. WINNIPEG, Man.
BRITISH COLUMBIA: Vancouver
Engineering Works Ltd., 519 to 659,
West Sixth Avenue. VANCOUVER. B. C.

I^M CRANE € HOIST CO. LTD.

REDDISH STOCKPORT
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It's your move...

but let us look over your shoulder

You have applied all the known tests of

economics and satisfied yourself that a new

plant is justified . . . but you still grope uncer-

tainly before the greatest hazard of all — a

wrong location.

That is why we suggest that you let us look over

your shoulder while you plan the next move,

because, with a broad background of experi-

ence in this important matter of industrial place-

ment, we could be very helpful.

From the analysis we make of your special

problem, facts emerge to replace speculation

and doubts give way to confidence.

You incur no obligation whatever in inviting us

to study your plant location problem with you.

Depf, of Research & Developmeni

CAHftDWN

360 McGill St.,

Montreal 1, Que.

(.S4) 906

Industrial Development Offices at

MONCTON QUEBEC MONTREAL TORONTO WINNIPEG EDMONTON VANCOUVER

NEW YORK, N.Y. LONDON, ENG. DETROIT, MICH.
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ANADIANS [HOOSE
-^

SENERAL^ELECTRIC
Diesel-Electric Switchers

Canadian operators report that G-E diesel-electric switchers have cut haulage

operating costs by %. Diesel-electrics have high availability—95% or better, and
low maintenance costs.

The G-E complete line—25, 45, 50, 65, 70, 80 and 95 ton—permits the application

of the correct switcher to individual haulage requirements.

Canadian General Electric transportation engineers will survey your haulage

operation at no obligation. Write the C-G-E office nearest you.

CANADIAN GENERAL ELECTRIC COMPANY
LIMITED

HEAD OFFICE: TORONTO — Sales Offices from Coast to Coast

THE ENGINEERING JOURNAL September, 1951
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National Steel Car Corporation has been pri-vd-

leged to play a large part in many important

developments in the design and construction of

railway rolling stock, and now its wide ex-

perience, advanced mechanical equipment and

plant facilities, engineering and structural skill,

its extensive production capacity and skilled

workmen—enable it to offer much to the buyer

of railway equipment.

The opportunity is always welcomed of

placing definite recommendations, estimates

and specifications before those interested in

modern steel rolling stock and allied products.

NATIONAL STEEL CAR

Have you calculated a

plan for your

own future?

T T NLIKE many people, engineers and
^^ other professional men rarely have

a company or organization behind them
from which to draw pensions or other

support when their days of retirement

come.

The professional man usually has to pro-

vide his own plan for a retirement or re-

placement fund. Well-planned life in-

surance provides not only for your

retirement, but gives the extra comfort

of knowing that your family is protected

if an>i±iing happens to you. It is wise to

put the plan into effect early in your

productive years, thus gaining the im-

portant advantage of lower premiums.

Your nearest Mutual Life representative will

give you complete details on a life insurance

plan to meet your needs and income, without

obligation. Telephone him today.
EJ-21

MUTUAL IIFE
of CANADA

«*T»100. OMTAKIO
stus onia: mohtimi. oikiic

• UllOEKS Of rRANSPOST FOB CANADA
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From interpretation to installation

GRINNELL PREFABRICATED PIPING
assures greater customer satisfaction

through its five-point program of

The bending operation illustrated above is an example of

Grinnell quality control in action . . .

The tubing shown is made from a chromium alloy steel forging,

turned and bored. Outside diameter is 14% inches: wall thick-

ness 2% inches. Temperatures of the tubing within the bending

furnace were maintained and controlled within 20°F of speci-

fied temperatures. Bending was done with such skill and rapid-

ity as to permit a temperature drop of only 100°F at the inside

surface of the tubing. Maximum thinning was only .06 inch.

Designed for a central station power plant to accommodate

1500 PSI and 1050°F, this is typical of Grinnell's engineering

knowledge which assures prefabricated piping of the right

kind — for all types of installations no matter how complex.

GRINNELL
WHENEVER PIPING NVOLVED

QUALITY CONTROL is the result of Grinnell's 100
years of practical experience in the field of

piping. Delivery of prefabricated piping sub-

assemblies to exacting engineering require-

ments which meet all governing code require-

ments is assured by Grinnell Quality Control,

which includes:

• Interpretative engineering

• Metallurgical research

• Specialized facilities

' Skilled personnel

• Rigid inspection

ECONOMY of specifying Grinnell prefabricating

piping results from:

• One source for design, interpretation and
fabrication

Coordination of shop production under
ideal conditions

Elimination of waste by paying only for

finished material delivered

Reduction in field erection time

GRINNELL COMPANY OF CANADA LTD., Montreal • Toronto • Vancouver • Grinnell Jobbers in Principal Cities

pipe ond tube fittings * welding fittings * engineered pipe liongers and supports * volves * Grinnell-Saunders diaphragm valves * pipe * prefabricated piping

heating specialties * water works supplies * industrial supplies * Grinnell also manufactures and installs automatic sprinkler fire protection systems
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RUSTON & HORNSBY LTD., Lincoln. England

Assoc/afecf tvith

Davey, Paxman & Co. Ltd Colchester

CANADIAN BRANCH OFFICE & SPARES DEPOT
36 LOMBARD ST„ TORONTO

(58) 9L0

E.I.C.

Technical Papers

The Institute maintains a fund for the separate publi-

cation 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 14,000 engineers in all

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 quaUfied

reviewers and publication if warranted. Written dLscu-ssion

will be accepted and published as supplements.

Technical papers issued to date are:

—

No. 1—Flow in Conduits and Canals:—French and

Wood. Comprises tables and diagrams for the

solution of problems of flow in open and closed

channels. Price SI.50

No. 2—A Revised Manning Flow Formula:— Blench. A
discussion of the various hydraulic flow formulae

in use or proposed. The author, formerly Director

of Irrigation 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 Entrainnient by Water in Steep Open
Channels:—Priest. A theoretical solution of a

problem of interest to hydraulic engineers.

Price -Sl.OO

No. 4—Graphical Solution of Partial Differential

Equations with Engineering Applications:—
Wood. Solution by simple, almost automatic,

methods, of equations arising from the study of

water hammer phenomena, impact, and other

common engineering problems. This paper will be

of particular value to hydraulic engineers and

structural and machine designers. Price . . S3.00

No. 5—Economy in Rigid Frames:— Monti. Charts and

diagrams to facilitate rapid preliminari- 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 SI.00

N.B.—Remittance with order please, payable

at par in Montreal.
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all steamed-up

with

DOMINION
COAL

You're sure of satisfaction with

Dominion coal. Each shipment is of

uniformly high quality. In addition.

Dominion's combustion engineers are

always available for consultation

on your problem.

Assure getting maximum efficiency

from your steam equipment by

specifying Dominion Coal.

v\\tT///r.

DOSCQ
r

DOMINION COAL COMPANY LIMITED
HEAD OFFICE: 624 CANADA CEMENT BUILDING, MONTREAL

SALES OFFICESt SYDNEY • HALIFAX • MONCTON • STELLARTON

SAINT JOHN, N.B. • QUEBEC • THREE RIVERS • TORONTO «

A Division of

DOMINION STEEL AND COAL CORPORATION LIMITED
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new dunham cabinet unit iieater

high heating capacity
smart appearing • • • compact
Specifically designed to give higher heat output from a more compact unit,

plus easy mounting on floors, walls or ceilings, this new Dunham Type ME
Cabinet Unit Heater has many extra design features for improved efficiency.

High Heating Capacity — Two quiet centrifugal fans distribute air evenly over
the entire heating element. Heat output is easily controlled by varying fan

speed. The non-ferrous heating element consists of fins securely bonded to

seamless copper tubing for efficient heat transfer.

Smart Appearing— Supplied with hammered effect grey finish, the cabinet

is particularly suitable for use in stores, office buildings, restaurants, show
rooms, churches, hospitals and auditoriums.

Compact—The unit can be flush mounted, and no means of hanging are visible

after installation. All piping connections are made inside the cabinet, and
the removal of the front panel gives ready access to the entire interior.

DunHflm
C. A. DUNHAM COMPANY LIMITED
1523 Davenport Road, Toronto

Sales Offices from Coast to Coast

In U.S.A.: C. A. Dunham Company, Chicago 6.

In England: C. A. Dunham Company Limited, London.

heating systems and equipment
Varl-Vac Differential Heating • Convector Radiation • Baseboard Radiation • Fin-Vector Radiation • Vacuum Pumps • Condensation Pumps

• Horizontal Unit Heaters* Downflo' Unit Heaters* Cabinet Heaters* Traps* Radiator Valves * Pressure Reducing Valves 512C
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MACHINING of stainless steels is not difficult, but

requires a degree of specialized "knowhow".

Use of proper grade cutting tools is essential for

precision work. Machining problems are discussed

in Booklet No. 1 of the Atlas Library series.

WELDING, soldering, brazing and rivetting must

be correctly done if a product is to retain the

strength and corrosion resistance characteristic

of stainless steel. Correct joining methods are

described in Booklet No. 9.

FINISHING and cleaning of stainless steel in

accordance with proper directions is vital to

insure maximum service from stainless equipment.

General rules of good finishing practice ore

given in Booklet No. 6.

Here's practical help for engineers and fabricators

who work with Stainless Steel! THIS VALUABLE ATLAS LIBRARY
OF STAINLESS STEEL INFORMATION

IS YOURS FOR THE ASKING

The 10 fact-filled booklets which comprise the

Atlas Library of Stainless Steel Information

have been prepared by metallurgists and ex-

pert technical consultants to assist producers

in the fabiication of products from one or

more of the standard types of stainless steel

made in Canada by Atlas.

The 10 booklets, which may be bound
together into one complete and comjM-ehen-

sive reference volume, deal with

:

CORROSION RESISTANCE of Stainless Steels

GENERAL USES of Stainless Steels

PHYSICAL PROPERTIES of Stainless Steels

HIGH AND LOW TEMPERATURE SERVICE
of Stainless Steels

HEAT TREATMENT of Stainless Steels

CLEANING AND FINISHING of Stainless Steels

HOT FORGING of Stainless Steels

COLD WORKING of Stainless Steels

WELDING AND JOINING of Stainless Steels

MACHINING of Stainless Steels

To get copies of any or all of the booklets in
the Atlas Library of Stainless Steel Informa-
tion, write (on company letterhead please) to
the Advertising Department, Atlas Steels
Limited, Welland, Ontario. At your request,
also, we will be glad to send you "Atlas Steel
News" each month ... an informative little

magazine designed to keep you up-to-date on
developments in stainless and other special
alloy steels.

Necessarily, of course, the valuable in-

formation contained in these booklets

is of a somewhat general nature. For
detailed advice on a specific stainless

steel fabricating problem, the Atlas
staff of engineering consultants is at

your service.

ATLAS STEELS LIMITED, WELLAND, ONTARIO
MAKERS OF STAINLESS STEELS IN SHEET, ROD, WIRE AND BAR FORM

Conodo's pioneer producers of fine o//oy steels for irtdusfrial uses:

HIGH SPEED STEELS • TOOL STEELS . MINING DRILL STEELS • DIE BLOCKS ele.

WAREHOUSES AT: MONTREAL TORONTO, HAMILTON, WINDSOR, WINNIPEG VANCOUVER

STAINLESS

STEELS
THE ENGINEERING JOURNAL September, 1951 913 (61)



SHELDON FANS

UNIT
HEATERS

MILL

EXHAUSTERS

VENT TUBE

BLOWERS

MEOIUM
BLOWERS

CANADA'S
OLDEST AND
LARGEST FAN
MANUFACTURERS

SILAVENT
FANS

SHELDON

MILL EXHAUSTERS
Many are the advantages of an

efficient mill exhaust system in in-

dustrial plants where shavings,

grindings and similar refuse is a

nuisance and a hazard. Sheldon

mill exhausters pick up refuse

from your machines and carry it

away to a point where it can be

kept for re-use or disposal. Your

shop is kept clean, maintenance

man-hours are cut down, fire and

accident hazards are reduced and

neater, faster production is facili-

tated. In these and many other

ways Sheldon Mill Exhausters

soon pay for themselves in a

tangible way.

Wriie for Sheldon Cafalogue

No. 400

MILL EXHAUSTERS
DUST COLLECTORS

BLAST GATES
UNIVERSAL BALL JOINTS

EXHAUST
FANS

VANEAXIAL
FANS

Special blast wheels

available for particu-

lar applications.

TORONTO . MONTREAL • HAMILTON • LONDON • OTTAWA

REPRESENTATIVES IN: HALIFAX • HAILEYBURY • WINNIPEG

EDMONTON • VANCOUVER

ROOF

VENTILATORS

SHELDON
CATALOGUES OF
AIR EQUIPMENT
AVAILABLE ON

REQUEST
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£jspecially is this true with staple products like Oxygen and

Acetylene gases. To make sure you get top quality, prompt delivery and

fair dealing, always specify IMPERIAL Oxygen and Acetylene.

Imperial Oxygen's commercial gas service is backed by the Liquid

Carbonic Corporation whose experience with compressed

gases dates back for more than half a century.

FOR ALL YOUR WELDING NEEDS

IMPERIAI OXYGENLIMITED
Head Office: 8400 Decarie Blvd., Montreal, Que.

Branches: 565 Trethewey Drive, Toronto, Ont. • 3445 Riverside Drive, Windsor, Ont.
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Maclean-Hunter Publishing Company Limited, Toronto.

Botli

Bairett-lloofed
Men who know their business planned these build-

ings. They picked Barrett* Roofs knowing they

could expect "new roof" protection for many, many

years. It's a fact— you can count on 30, 40 or 50

years top-flight protection from your BARRETT
Roof. Building records prove it!

When you plan, plan ahead. Specify a Barrett

Specification* Roof.
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ff^
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ill

I

*Reg'<J Trade Mark

THE BARRETT COMPANY, LIMITED
Halifax

Toronto

Saint John
Winnipeg

Montreal
Vancouver

Barrett "SPECIFICATION'' Roofs

Outlast their Bonds

(64) 916

ji I » 1

RCA Building, Rockefeller Center, New York.
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TRANE COILS

TRANE WALL-FIN HEATERS

TRANE UNIT HEATERS

Trane is a familiar name. For years Trane technical bulletins covering

all Trane products have been available to you. Perhaps, like many

another, these books have helped you to keep up-to-date on equipment

and latest information in the field of heating, cooling and air conditioning.

Perhaps you, too, depend on them for accurate, dependable data, simple

to locate and easy to read.

^a^puC TRflriE j(inou/4 (fOic/

Trane knows you and your problems. By working with you over the

years Trane is able to design, engineer and manufacture the products

you want. Likewise, by having an appreciation of your problems, Trane

is able to supply the information you require for selection, specification

and installation in the way you want it. No expense is spared, and no

effort is overlooked to achieve this goal.

You can be sure of TRANE—confident that Trane has done everything

possible to help you obtain greater satisfaction with Trane heating,

cooling and air conditioning. Specify Trane with confidence.

For latest information about Trane Heating Specialties, Convector-radiators, Wall Fin Heaters, Unit

Heaters, Projection Heaters, Condensation Pumps, Coils, Fans and Climate Changers, write today.

TRRRG
TRANE HEATING SPECIALTIES

THE ENGINEERING JOURNAL September, 1951
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PNEUMATIC CHART DRIVE

FOR HAZARDOUS ATMOSPHERES

on Taylor's TRANSET
Recorder

A 3-hour continuous record is visible on

this thirty-day rectilinear strip chart.

This Transet Recorder fits 4?^''x5'

panel space, with automatic-manual

unit, remote set point adjustment,

valve position indicator—all v^'ith un-

matched accuracy and dependability'.

Another Taylor Hit! The air driven chart drive

mechanism for the popular Transet Recorder
makes all the advantages of the recorder avail-

able to installations in hazardous atmospheres.

No electrical connections. The air jet turbine is

geared to a self-starting escapement. The pneu-

matic chart drive is precision-built to give per-

formance that equals or betters spring actuated

clock mechanisms.

Accurate, Trouble-free performance is assured be-

cause the escapement mechanism is sealed in a

rugged, air-tight, rust-proof housing mounted
above the air jet out of the air stream.

Low Air Consumption! Only .08 scfm at 20 psi. Op-
erates accurately even though air supply fluctu-

ates within 15 and 35 psi.

Minor timing adjustments can be made externally,

and the whole unit may be removed from the

chart assembly by removing just three screws.

*TrMle-Mtrlt

(66) 918

Montreal, Winnipeg,

Self-sealing air connection shuts off air supply

automatically when chart drive is removed.

For Complete Details, send for Bulletin 98097-A.

Taylor Instrument Companies of Canada

Limited, Toronto,

Calgary, Vancouver.

Instruments for indicating, recording

and controlling temperature, -pressure,

humidity, flow and liquid level.

laulor lnUru/nie4vt6

MEAN

ACCURACY FIRST

IN HOME AND INDUSTRY
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When vou think ofpower...

he Illustration shows a 100,000
!VA Power Transformer built for

he Hydro Electric Power Com-
lission of Ontario. This is one
f six units under construction,

elieved to be the largest so far

uilt in Canada. It was con-
tructed in St. Catharines, Ont.

The high volume of power transformers, from the largest to tl

smallest, designed and built by English Electric year after year, pr

vides convincing proof of their reliability. At every English Electr

office are Engineers to help supply your needs for electric

apparatus of any type . . . Transformers, Switchgear or Moto:

Engineering Journal

ENGLISH ELECTRIC COMPANY OF CANADA LIMITED
St. Catharines. Ontario

Voncouver • Calgary • Winnipeg • Toronto • Ottawa • Montreal



METERED WATER
is the cheapest water

•^.,.

People who like to think of water as being "free"
sometimes forget that it costs money to build and
operate reservoirs, aqueducts, purification plants, and
distribution systems.

These costs are generally in direct proportion to the
amount of water used. If water is being wasted, the cost
of this waste always comes out of the consumer's pocket
in one way or another.

Accurate Trident water meters— because they show
the user how much waste costs — because they charge
each customer fairly for the amount he uses — are the
best, most effective way to reduce the cost of adequate
water by curbing waste.

Plan now for ultimate lower costs and wider profit
margins with fully metered systems.

Made in Canada by

Select TRIDENT
For dependability, accuracy,

economy of operation, and

low maintenance costs.

Accurate over a greater range

of flow. Accurate over a

longer period of years.

NEPTUNE METERS LIMITED
Head Office and Factory—TORONTO 14

HALIFAX

Neptune Meters Ltd.,

16 Mollis St.

MONTREAL
L. L. Roquet,

4077 St. Denis St.

WINNIPEG

Walsh & Charles Ltd.,

206 Tribune BIdg.

CALGARY
Neptune Meters Ltd.,

4202 MacLeod Trail

VANCOUVER
John Davidson

505 W. First Ave.

SAINT JOHN, N.B.

G. S. Dearborn,

93 Pr. William SI.

THE ENGINEERING JOURNAL September, 1951 921 (69)



8IfSWISS & Imvsrmi Bmrs

deceived 6^

The editor

Appointments and Transfers

U. B. & J. Appointment.—Upton,
Bradeen, and James Limited have been
appointed exclusive distributors for the

Province of Ontario—with the excep-

tion of the Greater Hamilton district—

of Forklift trucks, Lodermobiles and
Cranemobiles. The appointment was
made by Canadian Mobile Company
Limited, North Vancouver, B.C.

Maase Equipment Appointment. —
Holman Vulcan Limited, Hamilton, Ojjt.,

has appointed Maase Equipment Co.
Ltd., 2035 Aylmer St., Montreal, as

distributor for the Province of Quebec
of the Holman Vulcan line of com-
pressors, pneumatic tools, and tungsten

carbide bits.

D. F. Bowie.—D. F. Bowie of Montreal
has been appointed president and gen-
eral manager of the Crown-owned Can-

a d i a n Overseas Telecommunications
Corporation.
One of the best known Canadian au-

thorities on overseas telecommunica-
tions, Mr. Bowie has been in charge of

the Company's operations since the
death, last June, of D. L. Howard who
was the Corporation's former chief
executive.

•

B.A. Oil Appointments.—W. K. White-
ford has been elected chairman of the
board and Ole Berg, Jr., has been named
president of the British American Oil
Company Limited.

Bird-Archer Changes. — The Bird-
Archer Company Limited has moved
its general office and sales and technical
department to Cobourg, from Mont-
real. The Company has maintained an
establishment in Cobourg, Ont., since

1917. To further centralize operation.-- a

modern laborator>' and office building

have been erected at Cobourg adjacent
to the Company's factory.

The Montreal sales office will con-

tinue to be located at 485 McGill
Street.

The Compan}' has made the follow-

ing appointments—Jack E. Kojd has
been promoted to the position of mana-
ger of the railway service departmeni.
H. Murray Graham has been named
district manager for western Canada.
He will make his headquarters in Win-
nipeg and will be in charge of railway

service work in the west. Herbert J.

Hamm, for the past three years a ser-

vice engineer for the compan}^ has been
promoted to the position of field engi-

neer in the railway service department
in western Canada. Roy H. Standen
has been appointed to the ser%-ice de-

partment and is located at London. Ont

G. W. Beecroft Appointment.—G. W
Beecroft & Company, 15 St. Man,
Street, Toronto 5, Ont., has been ap-

A " Vl^

H. G. Pipher H. G. Hanneman R. M. Calhoun M. A. Buell

ROOFERS SUPPLY CO. CHANGES

The Roofers Supply Company Limited has made the following appointments:—president, H. G. Pipher: vice-president

and managing director, H. G. Hanneman; general manager, R. M. Calhoun; general sales manager, >I. A. But-ll.

Mr. Pipher succeeds the late N. F. Culverhouse. He was formerly vice-president of the Company, with which he

has been associated since 1923.

For the past 26 years Mr. Hanneman has directed the Company's eastern operations from Montreal.

922 September, 1951 THE ENGINEERING JOURNAL



We are exhibiting eit

CANADA'S POWER SHOW
November 26th-29th

All Three ...

Ill Dominion Bridge Water Tube Boilers!
^Oa

zoa

«••ZOM
-••OTHER DIVISIONS: ST RUCTURAL, WARE HO US E , MEC HAN IC Al, P lAT E W O RK

lanis at: VANCOUVER, CALGARY, WINNIPEG, TORONTO, OTTAWA, MONTREAL,
^ssoc. Companies at: EDMONTON, SAULT STE-MARIE, QUEBEC, AMHERST.
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Recommended

water

treatment

methods
fay

QixJmm
lead to

Increased efficiency of your

boilers.

Lower equipment mainten-

ance costs.

Consult

Alchem Limited

WATER TREATMENT
ENGINEERING AND CHEMICALS

BURLINGTON, ONTARIO

Moncton * Montreal

Winnipeg • Calgary

Toronto

pointed engineering and sales represen-

tatives for the Province of Ontario for

Chiksan Company, Brea, California,

manufacturers of ball-bearing swivel

joints in aluminum, bronze, malleable

iron, stainless steel, and forged steel, for

pressures up to 15,000 p.s.i., and tem-
peratures to 500 deg. F. The Beecroft

Company offers descriptive literature

on Chiksan and other products.

New Canadian Company.—The Cana-
dian operations of Wheelco Instruments

Company, Chicago, are now being hand-

led by a new Canadian subsidiary,

Wheelco Instruments of Canada, Ltd.

Officers of the Canadian organization

are R. A. Schoenfeld, president, Francis

Beaupre, vice-president-secretary, E. J

Stevenson, vice-president-treasurer.

The new Company is under the per-

.sonal direction of Mr. Beaupre, and the

offices are located at 601 Merton Street,

Toronto 12. Mr. Beaupre has been in

charge of Wheelco's Toronto district

office for the past four years.

•
H. D. Cameron.—Hugh Donald Cam-
eron has been named district controller

of air services in the Department of

Transport at Winnipeg. Mr. Cameron's
appointment fills the vacancy created

by the retirement of D. G. Joj'.

•
W. D. C. Mackenzie.—W. D. C. Mac-
kenzie has been annointed manager of

Imperial Oil's western producing di-

vision. He was formerly assistant man-
ager of the division.

Allen West (Canada) Changes.—Allen
West (Canada) Limited, 620 Cathcan
Street, Montreal, Canadian representa-
tives of Allen W'est and Co. Ltd.,

Brighton, England, announce the fol-l

lowing appointments: '

William S. Munro, C.A., J. Wil-
Craig, C.A., and C. D. Orchard h =

been named members of the board o;

directors.

Mr. Orchard has been appointed man-
aging director. He succeeds E. R. Bon-
ter who, at his own request, has retired

after 25 years of service.

T. C. Clarke.—T. C. Clarke has been
appointed vice-president in charge oi

sales of Northern Electric Company
Limited. Mr. Clarke succeeds the late

A. L. Brown. He was formerly general
sales manager of the Company.

G. W. McPherson

G. W. McPherson.—Glenn W. McPhe:
son has been appointed assistant to ^
C. Koemer, vice-president and manag
ing director of Alaska Pine & Celli:

lose Limited.

B.A. Shawinigan Appointments. -
Three officials of Shawinigan Chemica
Limited have been elected to the exec

tive of B.A. - Shawinigan Limited,
newly organized petrochemical cor

panj' owned jointlj^ by British Americ
Oil Company Limited and Shawiniga
Chemicals Limited. V. G. Bartra:

president of Shawinigan Chemicals
president of the new Company, Dr. R. J

Jane, m.ej.c, and P. W. Wright, vice

president and seeretarj'-treasurer respei

tively of Shawinigan Chemicals, ha^

been elected to the directorate of

new B..\. -Shawinigan organization.

E. M. Lloyd.—E. M. Lloyd is the Caj

adian resident representative of Britis

Insulated Callender's Cables Liniite>

He has his headquarters in the suite «

offices occupied by the Federation i

British Industries. Roj-al Bank of Ca-

ada Building, Toronto.
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New Equipment
and

Developments
New Refrigeration Cars.—On August
21st an experiment in railway refrigera-

tion, wliich may revolutionize traffic in

perishable commodities, was commenced
11 \^ancouver when forty tons of frozen
ii>h were loaded aboard two new-type
Canadian Pacific refrigerator cars for

shipment to Montreal and Toronto.
Equipped with redesigned ice tanks,

the cars are expected to maintain a tem-
perature close to zero degrees F. ensur-

ing better protection for perishables

carried. Under present icing methods,
temperatures from ten to twenty degrees

are obtained.
•

New Westinghouse Plant.—When com-
pleted early next year the new west end
plant of Canadian Westinghouse Com-
pany Limited, Longwood Road, Hamil-
ton, will stand on more than seven miles

of steel piling. To support the weight
of the four storey building, 380 piles,

each from 100 to 122 feet in length,

have been driven into position.

They are said to be the longest steel

piles ever used on a construction job in

Canada. Two pile drivers, one of them
the largest in Canada, have been in

operation. The work was done by the

Raymond Concrete Pile Company Lim-
ited of Montreal.

Predictions by H. M. Turner.—H. M.
Turner, president of General Electric

Company Limited, when addressing an
audience at the automotive and electrical

day luncheon at the Canadian National
Exhibition, predicted that by_ 1960 a

number of Canadian municipalities will

have adopted a community wide use of

household garbage disposal units in place

of the present method of garbage collec-

tion. "By 1960", he said, "Canadians
will have built another 750.000 housing
units, with an annual building rate, bv
that time, of 115,000 homes or more."

•
New Minneapolis-Honeywell Office.—
Minneapolis-Honeywell Regulator Com-
pany Limited has opened an office in

Windsor, Ont. The new office is located

at 1922 Wyandotte St. East. It is the
twelfth branch office established by the

Company in Canada. William Irwin,

formerly with the Toronto office sales

department, has been appointed mana-
ger of the Windsor office.

•
Trane Fluid Cooler.—Trane Company
of Canada Limited has just completed
the first fluid cooler to be built in

Canada.
This type of cooler has shown in-

creasing popularity in, installations in

the United States as a means of cool-
ing liquids or gases in a closed system.
Air, forced through coils by a large
fan, is the cooling medium. Velocity of
the air is easily regulated to summer
and winter operations to compensate for
seasonal changes in temperature.
Two or three liquids may be cooled.

For example, the fluid cooler may be
u.sed for diesel engine cooling where the
water and lubricating oil must be cool-
ed. In addition to engine cooling, they
can be used in pressure maintenance
stations in the oil fields, as well as at

>«-*
'•^11

;. M
m

o
"THERE'S NO QUICK AND EASY WAY"

TO PROVIDE

SAFE AND PERMANENT
BURIED SERVICE DRAINS!

Specify . .

.

VITRIFIED CLAY PIPE

IT'S BONDED BY FIRE

VITklFIED CL PE INOUiTRY
BONDED BY FIRE

booster stations of pipelines where cool-

ing of compressors is required. For de-
tails of this new eciuipment, and for

suggested uses, communicate with Trane
Company of Canada Limited, 4 Mowat
Ave., Toronto. Ont.

Microfilm Reproduction.—A modest-
ly priced unit which provides high qual-
ity reproduction from all normal 35
mm. microfilm frames is now available
in Canada through Canadian General
Electric Company Limited.

All standard types of film strips and
spools can be used. Handles are provid-
ed for winding spools in either direction.
The film-gate, which is situated just
above table level for ease of manipula-

THE ENGINEERING JOURNAL September, 1951

tion, may be rotated for reading mater-
ial filmed either horizontally or verti-

cally.

Known as the Ediswan Microfilni

Reader the equipment operates on
either 25 or 60 cycles and is available
in two sizes. The larger models provide
magnifications of 12.5 and 20 diameters,
the smaller, 7.5 and 12.5 diameters. The
equipment may be readily adapted for

the projection of 16 mm. film frames,
projection externally, and for tracing
and photographic copying. For further

information communicate with anj*

C.G.E. office.

•
Vivian Engines for Defence.—The De-
partment of National Defence has
placed an order valued at one and a

925 (73)



DUST COLLECTORS
Partially erected collector
showing inlet, outlet and
dust discharge

New Niagara-Mohawk Power Corpor-
ation Dunkirk St«am Station, equipped

with Aeroteo Dust Collectors.

assure your plant

the same protec-

tion given the new

NIAGARA MOHAWK POWER CORPORATION
Dunkirk Station . . . and a duplicate Albany Plant

At the new Dunkirk Steam Station of Niagara Mohawk Power Corpora-
tion, two reheat steam generators of 670,000 lb. per hour capacity are

pulverized fuel-fired. Dust collection for this station is handled by Aerotec,

Design 3 RAS Collectors, and a duplicate system is under construction for

the new Albany Steam Plant . . . making a total of eleven Niagara
Mohawk boilers to be equipped with Aerotec Dust Collectors.

The collectors for Dunkirk and Albany consist of 84 "Unit Building

Block" elements completely assembled at the factory for easy erection

in the field. The small diameter tubes, of permanent molded aluminum
construction, have proved their extremely high collection efficiency and
long life on hundreds of installations. Their light weight cuts steel require-

ments for supporting structure, and makes possible roof installations with a

minimum of reinforcement. The light weight tubes also reduce erection costs.

Aerotec efficiencies meet or exceed the requirements of most dust
ordinances today. Evenly spaced tube outlets provide excellent inlet flow

conditions for an AEROTEC electrical secondary—should future ordi-

nances require still higher efficiencies.

Write for the new Design 3 RAS Catalog No. 601.

Project and Sales Engmeert

THE THERMIX CORPORATION
GREENWICH, CONNECTICUT

(Offices in 28 Principal Cities )

Canadian Aflilialei: T. C. CHOWN, LTD.
1440 St. Catherine St., W., Montreal 25, Quebec • 50 Abell St., Toronto 3, Ontario

THE AEROTEC CORPORATION
GREENWICH, CONNECTICUT

Manufacturers of mechanical dust collectors, electrical precipitators, air cleaners,

industrial integral dust collectors, gas-oil scrubbers and dust reclaiming equipment.

half million dollars with Vivian Diesel
Engine Works of Vancouver—a com-
pany in which a BritLsh group of diesel

engine manufacturers has the control-

ling intere.st. The equipment to be sup-

plied consists of 33 Vivian 250 kw
diesel generating sets.

New Flow Meter.—A new type of flow

meter of functional design, giving fast

and accurate response over an entire

range and featuring low initial cost and
maintenance, has been developed by
Minneapolis-Honej'well Regulator Com-
pany.
The new meter is of the differential

type, readily installed on a flow Ime.

The meter body is mounted in a con-

venient location near the line, and the

differential pressure lines from the ori-

fice, or other primarj' element, are piped

into the half-inch S.P.T. connections
provided on the meter.
For electrical transmitting meters, a

'

three-conductor cable is run between thf

meter body and the remotely mounted
receiver. The new meter is supplied in

three ranges: 53, 119.25 and 212 inche-

of water, and for 750 and 1.500 p.s.i

static pressure. For drj' calibration the i

three ranges are slightly greater. For

'

complete information communicate with

Minneapolis-Honej'well Regulator Co
Limited. Leaside, Toronto, Ont.

Northern Electric Plant. — Northerr
Electric Co. Limited announces thr

work is progressing favourably on t;

new addition to its Belleville electronic^

plant. The extension will add a fur-

ther 50,000 square feet of manufactu"^

ing space to the west side of the Sidn-

Street plant, making a total of 148,0.

square feet. Production lines in the new
section are expected to be moving bv

October.
•

New British Drill.—Holman-Vulcan
Limited, 925 Barton Street East, Hamil-
ton, Ontario, is a new company which
has been set up to handle the sales and
service of a British hand-held dust-free,

dry rock drill. The Dryductor, as the

drill is called, is based on the principle

that it is better to extract the dust as if

is made and not allow it to come out of

the hole at all. The present model is .i

product of accumulated research, carried

out by the parent British concern, over

a period of many j-ears.

Immediate removal of dust and sludge

from the hole increases the drilling speed

of the machine as a new face is presented

at each blow. The drill has a 2%" bore

and a stroke of 2%". Its weight is (>'''

lbs. and each drill is supplied complete

with 1'6" length of special educator hose

For further information, communicate
with the Company at the address given

above.
•

New C.I.L. Plant Laboratory.—Con-

struction work has begun in York Town-
ship, Ontario, on a development and

technical service laboratorj- for the paint

and varnish division of Canadian Indus-

tries Limited.
The new laboratory- will provide better

facilities to meet the expanded deman
for new and improved finishes and t!

technical services connected with the::

use. It will supplement the present labor-

atory located in C.I.L. 's West Toronto

paint and varnish plant. The building if

to be 100 feet by 5S feet, three storeys :r.

height with a small penthouse. It w.i?
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ELECrfffCAL WORICS LIMITED

MINE SHAFT CABLE ^^^ rnin^ shaft cable illustrated above
is graphic evidence of Phillips' capacity to meet any and
every electrical conductor requirement of the mining industry.

Construction features are 1) tinned copper conductors covered by
2) rubber insulation. The insulated conductors are

sheathed in a 3) non hygroscopic filler enclosed in a 4)

neoprene jacket. The entire cable is then covered by a

5) tough bedding material and finally protected by on
armour of 6) neoprene or P.V.C. covered steel wire.

ARMOURED TECK CABLE
Neoprene jacket -^^^^L-

^m^

ARMOURED TECK CABLE
P.V.C. Jacket

Down through the years of tremendous developmenf

in this important industry we hove filled

thousands of orders in mining areas throughout

Canada. Phone or write. We will be pleased

to put a skilled representative at your

service.

GENERAL DISTRIBUTORS

AUTOMATIC ELECTHIC
(CANADA) LIMITED

5/53
HiiAD OFFICE 284 KING STREET WEST, TORONTO

ONTRFAI . OTTAWA RROCKVILLE . HAMILTON ' WINNIPEG ' REGINA • EDMONTON . VANCOUVER



A 5000 TOM
Rubber Squeeze

Shopes
AIRCRAFT PARTS

In the press shop ofAVRO Canada, Malton. Ontarioi

a big slab of rubber, made and formed by Goodyear,
is used as a die. It plays an important role in pro-

ducing accurate aircraft sections. Installed perman-
ently in the upper moving press panel it transfers

5000 tons of pressure on impact to shape urgently

needed parts. With this operation only one die is

needed.

To produce a specialized rubber item of this type

that weighs 3846 pounds and measures 14 feet by
50 inches and is 10'/2 inches thick requires a thorough
knowledge of rubber's unique characteristics

coupled with design and production skills. Goodyear
engineers are constantly working with industry to

develop molded and extruded rubber goods to fill

special requirements.

Goodyear invites you to discuss your molded and
industrial rubber goods problems nit/i your near-

est branch. Simply call or wrife Goodyear, Saint

John, Js'^.B., Quebec City, Montreal, Toronto,

London, Winnipeg, Regina, Saskatoon, Calgary,

Edmonton, Vancouver.

This is the largest press of

its l(lnd in Canada and
can produce a variety of

different shapes in one
5000 ton impact.

This 3846 pound slab of
specially prepared rubber
is shown about to be m
cured in the Goodyear
steam press.

GOOD/
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planned by C.I.L.'s engineering depart-

ment. Construction work is being done
by J. L. E. Price and Co. Ltd.

New Drying Unit.—The Patterson
Foundry & Machine Company (Canada)
Ltd., Toronto, has recently placed on the

market a packaged drying unit for the

drying of chemical products, raw mat-
erials, synthetic compounds, food prod-
ucts, and for use in many processes

where the drying of expensive or de-

licate products is necessary.

The unit consists of a rotary dryer

with drive, screw feeder, air heater, fan

and dust collecter integrally mounted on

a steel frame. This packaged construc-

tion results in a sturdily built, compact
dryer assembh', economical to install

and maintain.
Materials to be dried are fed con-

tinuously by means of a special feeder.

To maintain optimum drying conditions

the unit is equipped with a drive which
permits variation of the feed rate over

a range of 3 to 1, enabling the operator

to meet any variation in drying charac-

teristics of the material.

The unit is available in a number of

standard sizes—2', 2'6", and 3' diameters,

and in lengths from 10' to 24'.

British Exports.—Great Britain main-
tained her high figure of exports to

Canada in 19.50, as shown by a recent

Ministry of Works report concerning
the building trade. Exports of glass

totalled $.5,300,000, cement, $1,800,000,

sanitarv ware, -1590,000, and glazed tiles,

$290,000.

U.K. Farm Mechanization.—In terms
of equipment per acre the United King-
dom is the most mechanized farming
country in the world according to

George Tomlinson, Britain's minister of

education. The statement was made
when Mr. Tomlinson was opening the
new Agricultural Gallery at the Science
Museum, South Kensington, London.
He added that there are 13,000 combine
harvesters and 300,000 tractors in cur-

rent use on British farms.

Absorber Changer Attachment. —
Tracerlab Inc., 130 High Street, Boston
10, Mass., has developed an automatic
absorber changer attachment, consisting

of a slide and switch a.s.sembly and a

set of 25 calibrated aluminum absorbers,

for use with the Company's Automatic
Sample Changer.
The slide assembly mounts in the

manual sample changer and allows the
automatic sample changer to position

the 25 absorbers over a source, thus
making it possible to obtain absorption
curves automatically. This is stated to

be of great value in checking the pur-
ity of radioisotopes on a routine basis.

The absorbers range in value from l.C

mg/cra^ to 1.5 g/cm^, are individually

weighed and the weight per unit area,

accurate to 0.1 per cent, is recorded in

a table attached to the cover of the
storage box. Absorbers are 1" in dia-

meter by 5/16" high and are made of

aluminum foil cemented in aluminum

^few Oil Tanks.—Installation of 10

additional crude oil storage tanks has

begun at Imperial Oil's Sarnia refinery.

With these tanks, and the 20 now built

or nearing completion, the refinery will

have a storage capacity of 4% million

barrels of Alberta crude.

The tanks will be used to store the
oil over the winter months when navi-
gation is closed and tankers can no
longer move oil from the Superior, Wis.,
terminus of the pipe line from the Al-
berta oil fields.

The erection of the first 20 tanks will

be completed in November and rougii
grading is now under way for the addi-
tional tanks. Construction of the last

of the units is expected to be complet-
ed by next summer, if steel is available.

Each of the tanks has a capacity of

150,000 barrels. They are 150 feet in

diameter, 48 feet high and weigh 500
tons. Contracts for erection of the ad-
ditional tankage have been awarded to
the same firms that built the first 20

—

Horton Steel Works, Limited and Tor-
onto Iron Works Limited,

Microwave Installation at Aluniinum
Plants.—The Aluminum Co. of Canada
Limited has just announced that micro-
wave radio circuits will be installed at
the plants of their new hydro-electric
power development in the Saguenay
District.

A single radio circuit will connect the
four Alcan power stations located at
Shipshaw, Isle Maligne, Chute-du-Diable
and Chute-a-la-Savane. It will be pos-
sible to conduct .simultaneously several
telephone conversations, and a special

circuit to Chute-du-Diable and one to
Chute-a-la-Savane will be used for tele-

metering purposes.

Get our quotations today on Steel Plate

Work, Tanks, Breechings, Hoppers,

Conveyors, Light Structural Steel and

Machine Bending.

We design or manufacture to your

specifications and in any thickness

from 30 gauge up.

. . at Plate and Structural Steel Sales

can save you money. Whether it's

a routine job or a special problem in

fabrication, we offer an imexcelled

production service.

PLATE & STRUCTURAL
STEEL SALES, LTD.

48 ABEIL ST. TORONTO
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now to cut

VITAL VALVE
TROUBLE

STELLITE VALVE FACES
Because it's a rugged chromium-
cobalt-tungsten alloy, with a neglig-

able iron content, Stellite has high

resistance to corrosion of most acids

—sulphur, lactic, acetic, nitric,

vegetable, etc. Wear from high

temperature and pressure erosion is

reduced as much as 10 times with
Stellite. It does not scale in service

and it's hardness prevents wear
when handling fluids which contain
sands, silt or other abrasive mater-
ials. Deloro Stellite faced valves are
available from all leading valve
manufacturers. Specify it.

ElORO STELLITE
non-ferrous alloy of Cobalt, Chromium and Tungsten

DELORO SMELTING AND
REFINING CO. LTD. Deloro, Ont.

HARDFACING RODS AND ELECTRODES

CASTING UP TO 100 POUNDS

GRADE "lOO" CUTTING TOOLS FOR HEAVY FEEDS
CUSTOM STELLITING BY EXPERTS

GAUGES, CENTRES, MACHINE COMPONENTS
PRECISION INVESTMENT CASTING IN MANV ALLOTS

All circuits will be terminated in tele-

phone switchboards at each power house
and will be operated in the same way
as wire line circuits. The microwave sys-

tem will provide complete protection
against disturbances due to bad weather.

U.S. Ship Production.—Great Britain
and Xoriliern Ireland were building
.'{9.7 per cent of merchant ships known
to be under construction in the world
in the three months ending .June 30th,

19.51. This represents a tonnage more
than four times as great as that of any
other country.

General Motors Diesel Production.—
During its first year of operation, end-
ing August 11, General Motors Diesel

Limited, London, Ontario, produced 137

units totalling 177,100 horsepower.
General Motors Diesel Limited linked

hands with a new Canadian frontier on
its First Anniversary with the delivery
of a 1,.jOO horsepower locomotive to the

Quebec North Shore and Labrador Rail-

way, which will service the Ungava iron
ore country.

It was the first motive power built

for the newly-incoriiorated Quebec North
Shore Company. The General Purpose
Diesel unit weighs nearly 125 tons. .\lso

on the anni\-ersary of the Diesel plant, a

.S.OOO horsepower multiple unit road
freight locomoti\'e for the Canadian
National Railwavs was despatched.

•
New .4vro Labour Contract.—Reduc-
tion of work hours and an increase in

pay are the chief features of a new col-

lective agreement between Avro Can-
ada and Aeronautical Lodge 717, Inter-
national Association of Machinists.
The agreement provides for a reduc-

tion of the work week from 45 to 42^-j

hours and for an increase of 10 cents an
hour. Other changes to the last agree-
ment include a new wage administratioji
plan based on job evaluation, two weeks
holiday with pay after one years ser-

vice, a comprehensive group insurance
plan and the continuance of a cost of
living bonus based on the General
Motors formula. Some 4.000 emploj'ees
are affected. The new agreement will

nm for one vear.

•

Shawinigan Revenue Increase.—An
increase of 20.7 per cent in gross re-

venues of the Shawinigan Water and
Power Company during the first six

months of this year, as compared with
the corresponding period in 1950, was
reported on August 4th by J. A. Fuller,

president.

•

Concrete Cutting Saw.—Clipper Manu-
facturing Compan}-, 2800 Warwick,
Kansas City 8. Mo.. ha.s developed a
diamond blade for cutting concrete. It

is stated in information supplied by the

manufacturer that it is now possible for

the contractor or industrial plant to

actually saw patches, trenches, or con-
traction joints in building floors, high-

ways, streets, etc. These new concrete-
cutting diamond blades are in addition
to the 36 specifications of Clipper dia-

mond blades especially designed for the

cutting of hard-vitreous materials. The
following is an extract from the infor-

mation released by the manufacturer:
"Concrete containing limestone aggre-

gate can be sliced at up to 10 feet per
minute when cutting at a depth of one
inch. Asphalt containing the same ag-

gregate, and cut to the same depth, can
be sliced at the rate of twelve feet per

minute. . . . Blades are manufactured
in diameters from 8 inches to 18 inches

and in thicknesses of 5/32 inch to

7/64 inch for use on any t>-pe of con-

crete saw."

•
Plastic Machine Tool Cover.—The
South Bend Lathe Works. South Bend
22, Indiana, has available new water-

proof covers for the protection of

machine tools when they are not in

use. The.se covers are not restricted to

u.-^e with South Bend tools.

The covers are maroon in colour and
have machine-stitched bound edges to

insure sturdiness and long life. They
are supplied in six sizes. For details

communicate with the manufacturer.

Gas Turbine Blades.—The joint efforts

of A. Y. Roe Canada Limited and

Modern Tool Works Limited, to devise

a means of speeding up the production

of gas turbine blades have resulted in a

14-Spindle Duplicator machine. The
machine is now producing blades for

the Orenda engine.

.\s its name implies, the ba^ic princi-

ple of this machine is that of duplicat-

ing or tracing the contours of a master

blade form simultaneously on to H
work jneces. This is done through s

hydraulic tracer system. The head,

carrying the tracer stylus and 14

spindles, pivots on bearings at either

end through the action of a hydraulic

(Continued oti page 940)
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NEW COMPACT AUTOHIiATIC

..^iT^ .Mii^-^

^!

ELESCO
Controlled Re-circulation Steam Generator

The Elesco Controlled Re-circulation Steam Generators are adapt-

able to burning diesel fuel oil, Bunker C oil, or gas. Broad experience

is embodied in the design to provide for lengthy gas flow through
unrestricted passages resulting in the highest and most efficient

heat transfer per square foot of heating surface.

Ultra-conservatism is embodied in all our claims—steam generating
capacity, fuel consumption, heat release, combustion efficiency,

reliability and continuous operation.

Elesco generators are particularly fitted for use in any industry

where small, compact, efficient and automatic steam generators

are required.

Write for Bulletin 10^90U1 today!

THE SUPERHEATER COMPANY, LIMITED
540 DOMINION SQUARE BLDG., MONTREAL

Works: Sherbrooke, Que.
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NEED HELP IN TRAINING MANPOWER
Here's a Valuable Tool!

C-G-E's New Course on

MOTOR SELECTION

AND APPLICATION
9 Slide Films and Accompanying Manuals

ro Help You Get the Most Out of Electric Motors

rimed to help meet the growing demand for skilled industrial

workers, this new General Electric Motor Selection and Appli-

cation Course is a boon to everyone concerned with technical

training problems. Here, in 9 short, easily understood lessons,

is a "how-to" course that offers a broad introduction and review

of motor principles and uses to engineers, plant personnel,

students and all others concerned with motors. It's a valuable

production-boosting tool Jor any type plant! Ask your C-G-E

representative for more details on this course or mail the

coupon today.

HERE'S WHAT THIS COURSE CONSISTS OF:

9 Sound slide films and records. 9 Sets of Review Booklets (10 per se

student use. 1 Instructor's Manual— (This 96-page manual is virtually z

plete course in itself. ) Complete kit—Slide films. Review Booklets, and Ins

tor's Manual, in sturdy carrying case—$100.00.

Here's a Quick Look at the Scope of the Course

Lesson 1—"Fundamentals of

Motors' —Basic principles of

motor operation, how o-c and
d-c motors work, construction

features, etc.

Lesson 2—"Types of Motors"
— Horsepower, speed and
torque and other character-

istics, ranges of application,

design features.

Lesson 3

—

"Fundamentals of

Selection"— A study of the

five basic steps that are usu-

ally followed in the selecting

of any motor.

Lesson 4—"A-C Polyphase In-

duction Motors" -Character-

istics of the three basic types:

squirrel -cage, wound -rotor,

odjustable-speed induction.

MAIL THE COUPON TODAY! i

idian General Electric Co. Ltd., (Attach fhis coupon fo your busi- '

King St. West, Toronto, Onl. ness lefferhead and mail Today)
,

Gentlemen: '

Your Motor Selection and Application Course sounds like it may be valuable in i

our training program. '

D Send me a complimentary copy of the Course Manual, GEZ-310, for my inspection, i

at no cost to me. '

>e

D Send us a complete course for a 10-day free trial. If we do not return the course i

at the end of the trial period, you are to bill us $100.00 for this complete course. '

pany
.

ret

Prov. I

Lesson 5—"$ingle-Phgs«

tegrol-HP Motors" — Gen

range of oppllcotions, lor

ond safety factor, capoc

and repulsion-induction tyj

Lesson 6 — "D-C Motors"—
Basic types: shunt, series, com-
pound; horsepower formulas,

odiustable speed applications,

versatility, etc.

Lesson 7—"Synchronous

tors" — Where used, de:

features, power factor

provement, and other b

operating benefits.

M^
VNADIAN GENERAL ELECTRIC COMPANY

LIMITED
HEAD OFFICE: TORONTO — SALES OFFICES FROM COAST TO COAST

5I-EP-1

Lesson 8—"Adjustable-speed

Drives " — Speed range ond
versatility of various pack-

aged adjustable-speed drives,

typical applications.

Lesson 9 — "Gear Motors

Selection and opplicoti^-

the three classes of geor i

Advantages of these

speed drives.



Steel structure for overpass at intersection
of Toronto- Barrie dual highway and Toronto by-pass

Let our experienced engineers

assist you in your construction

design problems.

New plant at Hamilton for
Taylor Forge and Pipe Works of Canada, Ltd.

RIGID FRAME

WELDED CONSTRUCTION
OFFERS

• UNOBSTRUCTED FLOOR SPACE

• MORE HEAD ROOM

• ATTRACTIVE APPEARANCE

• REDUCED STEEL TONNAGE

• LESS ERECTION TIME

Frame members are shop

welded with low cost

fast down-hand welding

ALSO

WELDED TANK and PLATEWORK

WELDED MACHINE BASES

ALL TYPES OF WELDMENTS
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Portland, Ore., contractor reports

:

Chas. T. Parker, of Parker-Schram Co., says: "On this 36" pipe line using Dresser Couplings, a foreman, crane oper-

ator, oiler and six-man crew were able to average 15 lengths per day, complete except for coating. This in spite of

almost incessant heavy rains. Where ditch was available without obstruction, we were able to complete about five

lengths per hour. We know of no better method of connecting lengths of pipe in a water line."

The cheapest way to deliver water to the place

where it turns into revenue is with a Dresser-

Coupled steel line—the line that cuts installa-

tion costs, leakage losses and maintenance costs.

As in the case of this Portland water main,

construction of a Dresser -Coupled line keeps

going despite adverse weather conditions. Because

a wrench is the only tool needed to make joints,

costly weather delays are minimized or

eliminated. And, in good weather, this type of

construction sets a pace no other method can

equal. The line starts paying its way sooner.

Leakage losses are cut because Dresser

Couplings stay "flexible-tight" for the life of

the line. Controlled gasket pressure is provided by
controlled bolt tightness around the joint.

Maintenance costs are reduced also. Dresser

Couplings harmlessly absorb underground

stresses; and modern glass-smooth pipe linings,

undamaged in joining because there's no heat,

assure sustained high carrying capacity.

From all standpoints, a Dresser-Coupled steel

line gives you the ultimate in performance and

economy. See your Dresser Sales Engineer or write

our Bradford Office for literature.

t
I
I

BE SURE you get the best line at the best

price. Put steel pipe and Dresser Couplings

n your specifications.

DRESSER
CO NGS

Dresser Manufacturing Division, Ltd.

(One of the Dresser Industries)

629 Adelaide St., W., Toronto, Ontario
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Gfy^^' BRASS and BRONZE

- - - and other Copper Alloys for

hundreds of different uses!

^Since 1922, Anaconda has been

headquarters in Canada for Copper
and Copper Alloys for the small busi-

ness man as well as Canada's biggest

industries. We are proud of this dis-

tinction. In continuing to give custom-

ers quality products as well as the

best service and research, Anaconda
is maintaining an important place

in Canada's national development

. . . helping industry to improve the

Canadian standard of living.

Anaconda American Brass Limited

produces Anaconda Copper and

Copper Alloys in practically all com-

mercial forms, including: sheet, wire,

rods, tubes and special shapes.

Whether your requirements are large

or small, our sales and production

experts as well as Anaconda distri-

butors will be glad to serve you.

Anaconda American Brass Limited,

Main Office and Plant: New Toronto,

Ontario; Montreal Office: 939
Dominion Square Building.

AnacondA
Capper <nd Br<u

^'^^{^^'^^ ^1^;^^^ ^2^^^ 6^^^^^
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WOODNUFFE SCHCOL, OTTAWA. J. L. Kingston, A.R.I.B.A., Architect

INSULUX GLASS BLOCK answered the

problem of adequate lighting throughout

the Woodnuffe School at Ottawa. To ensure

that children sitting on the far side of

classrooms away from the window would

get as much light on their desks as those

immediately under the windows, the ar-

chitect specified prismatic Insulux Glass

Block. Daylight passing through Insulux is diffused and directed

upwards toward the ceiling. From there it is further reflected

so that the entire room is suffused with an even light.

Beyond the advantage of light control and reduction of glare,

Insulux Glass Block also offers low maintainance costs. Panels

do not rust or corrode. Painting is not necessary.

For full information on Insulux Glass Block, write to any

Pilkington Branch.

I
L I M I T E

Head Office and Showroom

165 BLOOR STREET EAST, TORONTO
BRANCHES ACROSS CANADA
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16 SPHERICAL ROLLER BEARING

INSTALLED ON THE SHEAVES

UCMliElCANAL LIFT BRIDG

?<*-

LOAD ON EACH BEARING-160'

BEARING CAPACITY-727 T(

INSTALLED 1940 — INSPECTED \\

f^ '

'
'^

r t



Baldwin Southwark press

FOR EVERY INDUSTRY
standard models

or custom-made to meet your needs

^m2^

of continuous engineering research and

practical industrial experience have

made Baldwin Southwark presses tops

for manufacturers throughout the

nation. Their efficient, economical,

dependable performance has earned

on outstanding reputation in scores of

diversified industries.

WHATEVER your industry. United

Steel can provide Baldwin Southwark

presses for every job, either from the

standard line, or, custom made

variations to meet specific requirements.

NOW . . . confocf your United Sfeel repre-

ienlatWe lor complete details on the Baldwin

Southwark presses illustrated here, or in-

formation on how to solve your specific

problems.

.

J*"^ manufacturers and representatives in Canada for

BALDWIN SOUTHWARK PRESSES

PIPE AND TUBE BENDERS
Pipe and Tube Mills.

CRUSHING PRESSES (Hydr.)
Pipe mill

SHELL TESTERS (Hydr.)
All kinds of plastic moulding

iiJEMBOSSINO PRESSeS (Hydr.) work.
:|:$heet metals ahd otHcr rpi^terials.

::EXTRUSI0N presses (Hydr.)
;,::.Non-ferrous rods and tubes,

rubber, plastics.

BROACHING PRESSES (Hydr.)
Machine Shops.

BALING PRESSES (Hydr.)
Metal scrap, wood pulp,

cotton, etc.

MOLDING PRESSES (Hydr.)
Rubber, Plastics, etc.

BENDING ROLLS (Mech.)
Steel fabricating shops, boiler

shops, tonk shops and shipyards.

TESTING MACHINES (Hydr.).
Universal and Compression

for all materials and purposes.

•t*Mt»*t»S^:;;f:jp FORGING PRESSES (Hydr.) FORMING PRESSES (Hydr.)
''Vi^;nee'ir-;"'^loirti!:S;'-rubfcer. All types of forging work Steel and composition material.

up to 14,000 tons capacity.

CORPORATION LIMITED MEAD

TORONTO • WELLAND • MONTREAL • WINNIPEG • KIRKLAND LAKE
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Good Safety Switches

Don't

''JUST HAPPEN"
We spent three years in research and field

testing before we put the O.K. on our new

line of Amalgamated Electric Safety

Switches.
• • •

Electrical engineers, contractors, main-

tenance men, were all asked what

features they thought should be incorpora-

ted in the design.

• • •

Here are a few of the suggestions we
received:

"Put the interior assembly on a raised

platform—so there'll be a wiring gutter

in behind it."

"Keep the opertiting mechanism simple."

"Make pole assemblies individually re-

placeable—and from the front—on

larger switches."

• • •

We did all those things—and many more.

Result? Safety switches engineered to the

specifications of the men who use 'em

and specify 'em. Drop us a note, for

more details.

JOE

AMALGAMATED
ELECTRIC CORPORATION L I Ml T E

P

MONTREAL- TORONTO
WINNIPEG-CXLGARr-VANCOUVER

BUSINESS AND INDUSTRIAL
BRIEFS

{Continued from page 930)

cylinder. Tlie .spindles them.selves are
driven from a common shaft by 90 de-
gree skew bevel gears and each spindle
can be removed for servicing.

Tlie master blade and blade blanks
are held by a special fixture on the work
table which moves on precision bear-
ings under the spindle head. As ths
.spindle head pivots downwards towards
the work, the stylus engages the master
blade and while the spindle head con-
tinues its arc of travel the work table
is actuated to and from the end mill?
under the exacting control of the
hydraulic tracer, thus generating the
desii-ed form. Further details of the
machine are available from Avro Can-
ada, Malton, Ontario or from Canadian
Patents and Developments Limited,
Ottawa.

•
An Amusing Announcement.—The fol-

lowing letter was received by the
editor. It is so different from the usual
formal change of address notification
that it is being reprinted in full:

Tl'^e notified our custojners, the
water department, the telephone com-
pany, the paperboy, our ever-loving
spouses, and the receptionist's boy-
friends. Now, we'd like to pass the
word on to your readers and our
prospects.

We're no longer doing business at
the old stand.
We've moved . . .

to . . .

(500 Fifth Avenue
New York 20, N.Y.

// you're in the vicinity and have
time, ivliy not drop in and get ac-
quainted. We'll be glad to meet you
and to introduce you to the Silicones.

They're good copy.

Very truly yours,

Dow Corning Corporation.

•
Canadian Trade Fair.—The following
comments have been made regarding
the Canadian International Trade Fair,

1951. A spokesman for the British Ma-
chine Tool Group said "We did $5,000,-

000 worth of business in the first few
days. The whole display is entirely sold

out or under such firm negotiation that
sale is definitely assured. Three times
the amount of business could have been
done." A representative of the Israelis

said "Coming back next year with more
space to show a broader range of goods.
Business excellent." The Germans said

"Agreeably surprised, sold almost all the
machinery exhibited by the middle of

the second week." A Dutch commen-
tator said "We were surprised at the
volume of business. With just one or

two exceptions, all 78 exhibitors from
Holland are happy about the results."

Many Canadian exhibitors reported
that they found new markets both at

home and abroad. Buyer response was
generally good in all trade classifica-

tions. A total of more than 35,000 busi-

ne.ss visitors from 53 different countries

attended the show. Better than 90 per
cent of the visitors were from Canada,
with all provinces well represented.

•
Microwave Communication. — Under
the terms of a three-waj' agreement
signed recently by the Philco Corpn..

Red Feather

Dollars

At Work

Your Red Feather

dollars live a useful

life. They may aid

the Victorian Order

Nurse on her missions

of liealing; perhaps

your giving provides

the foster home and

adoption services that

mean love and affec-

tion for parentless

children. You could

find your contribution

building better citi-

zens in playgrounds

and community
centres. Your thanks

may come from the

blind, deaf or crippled

that receive care and

rehabilitation through

Red Feather organi-

zations.

Across Canada, (782)

services look to Red

Feather contributions

through their local

—I Community Chest in

carrying on their

important work. Your

dollars are vital —
give enough through

your Red Feather

canvasser.

SAY^
YES^
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THERE'S A BETTER WAY..

SPECIFY PUMPS FROM

PEACOCK

specify Peacock for the right pump
for the right job . . . and increase

production and profits. Old-fashioned

methods mean production shutdowns.

There is a Peacock Pump for every marine and

most industrial purposes ... a wide range of

products manufactured by five of the world's most

famous pump specialists ... or made in Canada by
Peacock under licence.

This wide range, combined with Peacock's long and
practical engineering experience, results in the right

pump for the right job . . . every time.

One of two Drysdole D.X.L. vertical-spindle split-easing

"Upright" circulating 'water pumps at Estevan plant of the

Saskatchewan Power Corp. Each is capable of

delivering 8,000 Imp. gals, per min. against total head of 40
feet; has 24" suction and 20" discharge branches,

and is driven by 125 H.P., 700 R.P.M. motor.

PBSI 3

CENTRIFUGAL • AXIAL FLOW • ROTARY
or DIRECT-ACTING POSITIVE DISPLACEMENT
Drive to Suit any Requirements.

Peacock Brothers LimitedMONTREAL
SYDNEY • TORONTO • NORANDA • SUDBURY • WINNIPEG • CALGARY • .VANCOUVER

rHE ENGINEERING JOURNAL September, 1951 941 (89)



fftatenccd^ H A]VDLi:\G
by EIIICO

up fo 500 /ons

per hour

Breco Ropeway systems are constantly in use carrying materials for a

wide variety of industries quickly, economically and efficiently. From the

heart of great cities to tropical jungles Breco Ropeways are proving their

adaptability and versatility under the most adverse conditions. Breco

engineers have a broad experience in every type of application. They will

be pleased to offer specific information on any installation.

BRICO BRITISH ROPEWAY ENGINEERING CO. LTD.

Plantation House, Mincing Lane

London, E.C. 3, England

Canadian Agents:

Vulcan Iron and Engineering Limited, Winnipeg

Philco Corpn. of Canada Ltd.. and
Canadian Marconi Company, these com-
panies will now pool their experience
with re.spect to the microwave method
of communication. Canadian Marconi
Co. will manufacture and install in Can-
ada the Philco microwave relay appara-
tus which has been adopted extensively
in the United States. Adding; to their

own long experience in the manufactvu'e,
installation, and use of radio, radar, and
electronic equipment. Canadian Mar-
coni will provide Canadians with micro-
wave communications equipment of the

latest technical design. Microwave
equipment is not affected by sleet, wind,
or snow and at the same time is com-
pleteh' free from static or other elec-

trical disturbances.
Microwave .systems provide high qual-

ity circuits for telegraph, teletype, tele-

phone, and facsimile communications. A
more recent use of microwave systems
in the United States has been for the

low cost relay of television network
programmes over long distances.

Aero Survey.— Aeromagnetic Surveys
Limited of Toronto have commenced
flying operations in connection with an
airborne survey which will cover some
] 0,000 line miles in the .southern end
of tlie Labrador trough area for the Iron

Ore Company of Canada. The equip-

ment being used includes an airborne

magnetometer and other geophysical in-

straments, including a newly developed
airborne detection device for radioactive

mineral.*.
•

Adhesive Reinforcing Tape.— A new
reinforced felt tape with a pressure-

sensitive adhesive back has just been
announced by the V-Products Research
Co. of Glendale, Calif. This new felt'

will be known as "Kling Felt". It does
not require paper or other separation
material between layers and as a con-
sequence it can be applied very rapidly.

Uses for this new adhesive-backed rein-

forced felt include rattle and squeak
deadening; sealing against dust, wind,
fumes and foreign materials; as a ther-

mal insulator for ^•ibration and shock
cushioning in fragile crating and on
machinery ; for scratch protection and
for many other protective applications.

Kling Felt is available in rolls from
M in. to 66 in. wide and in the follow-

mg thicknesses: 1/64 m. 1/32 in, 1/16
in.. % in., % in. Kling Felt is also

available as a cut gasket, die-cut to

specifications. For further information
write to J. N. Schien, Products Research
Co., 5126 San Fernando Road, Glendale
3, Calif.

•
Controlled Materials Distribution. —
The Department of Defence Production
announced, on July 3, that arrangements
have been completed which will allow

Canadian manufacturers to participate

on an equal footing with United States

firms in the Controlled Materials Plan.

It is emphasized that the arrangements
will ai)ply only to those materials and
parts imported from the United States

for the production of products designat-

ed as eligible in that Country.
The Controlled Materials Plan now

being introduced is similar to that used

during World War II. It is based on
the detailed allocation of steel, copper,

antl aluminum, although for the pres-

ent, oiienitions of the Controlled Ma-

terials Plan will affect few. if any.

manufacturers of consumer goods, and
will definitely not affect manufacturers
who do not use as production materials,

steel, copper, or aluminum, or compon-
ents containing these materials.

Canadian importers of steel sho .

continue to secure as.sistance through
the Steel Division of the Department.
Similarly, importers of copper and alum-
inum in mill forms maj- apply to the

Xon-Ferrous Metals Division.

Any other Canadian manufacturer
seeking L'nited States priority assistance

on a material, or component entering

into the manufacture of a product which
is eligible under the United States ijlan.

should contact the Priorities Division.

Ajjplication for assistance will be made
on a new form—DDP-173. These form>

may be obtained from any office of tiie

Department of Defence Production and

from a number of Canadian trade organ-

izations.

Calion Iron Works in U.K. — The
Gahon Iron Works & Mfg. Co.. Galion,

Ohio, U.S.A.. announces that Gahon
motor graders will, in the future, be

manufactured in England as well as in

the U.S.A. A new wholly-owned sub-

sidiary company. Galion (Great Britain)

Ltd. is located in Wakefield, Yorkshire.

The new British plant will receive the

full benefit of the long experience gain-

ed by the parent concern.

Tlie first model to be placed in pro-

duction in the British plant is the well-

known Galion Model 118 extra-hea\T-

duty Motor Grader. Complete inter-

changeability of service parts between

the Britis4i and American machines is

guaranteed because, with the exception

of the engine, the graders supplied bv

Galion (Great Britain) Ltd. will be

exactlv the same modern design, field-

tested" machines that are built in the

American factory. The British model

will use the Leyland lOO-horsepower

Diesel engine.

Roiling Toggle on Jaw Crusher. —
Latest modification to the basic design

of its "A-1'' jaw crusher is the dry

rolling toggle, according to an annoimce-

ment by Alhs-Chalmei-s Manufacturing

Company.
Company engineers say that the ne\r

design results in reduced wear and

maintenance and contributes to in-

creased safety. Since the toggle ends

roll rather than slide on the mating

toggle seats, the least wear is induced.

The change from sliding to rolhns

action is accomplished by reversing th^

curvatures of the conventional toggk

ends and seats and makiag the differ-

ence in cur\-atures sufficiently great sc

that the cotangent of the acute angk

formed by the line of force and

tangent line passing through the line o:

contact is less than the coefficient oi

friction during the full angular move-

ment of the toggle plate. A special rub-

ber apron is provided to keep materia'

out of the toggle seats.

The dry rolling toggle also incorpor-

ates a safety shear member on the por-

tion between the pitman and the framt

To assure a rolling action between

mating toggle ends, a high coefficient o:

friction is desirable.

The ''A-l" jaw crusher is especially

suited to handhug very hard stone ani.

ore in sizes above 18 inch, ring size.

(Continued on page 94?^
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TRADE MARK

you need a

s pecial alloy

for a

s pecial use. • •

Inconel combines in a single alloy the inherent corrosion resistance,

the high strength and great toughness of Nickel (the basic metal)

—

with the extra resistance to atmospheric and high temperature oxidation

contributed by Chromium. Inconel resists scaling due to oxidation. It

retains its strength and stiffness, without appreciable loss, up to 850 °F.

It withstands repeated heating and cooling in the range 0° to 2000 °F. It

is therefore widely specified for high heat applications where other metals

would fail.

During the current period of metal shortages, when nickel alloys are not

available for all applications, our technical staff is ready to help you with

your metallurgical problems.
Trade Marks

DEVELOPMENT & RESEARCH SECTION
THE INTERNATIONAL NICKEL COMPANY OF CANADA, LIMITED

25 KING STREET WEST • TORONTO, ONTARIO

tNEL NICkEL INCONEL 'K" MONEL 'KR" MONEL 'S" MONEL DURANICKEL



VOLTAGE REGULATORS

AIR-BLAST
CIRCUIT-BREAKERS

RECTIFIERS

.y
\

TRANSFORMERS

...poiver equipment
for every industry!
Brown Boveri manufactures a wide range of equipment
for the generation distribution and application of power.
In the near future, airblast breakers, switchboards,
power and distribution transformers will be produced in

Brown Boveri's new plant at St. Johns, Que.

Behind every Brown Boveri product stands more than 60
years of research and worldwide experience. This, plus

Brown Boveri's unexcelled service, is your guarantee of

modern power equipment engineered for long life and
low operating cost.

Specialized Engineering and Service at your disposal in Canada.

BROWN BOVERI
(CANADA) LIMITE

nil BEAVER HALL HILL, MONTRE

Represenfaf/ves:

Power & Mine Supply Co. Ltd.,

Winnipeg, Man.

Mine Engineering Co. Ltd.,

Kirkland Lake, Ont.

Gordon Russell Ltd.,

Vancouver, B.C.

TURBO-GENERATORS
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One after another, companies like

Supreme Power Supplies are "dis-

covering" Quinterra — the revolu-

tionary, new Johns-Manville purified

asbestos, high-temperature, electrical

insulation.

. . . And, like Supreme Power Sup-

plies, they're discovering that Quin-

terra in a transformer gives them
important selling advantages ... as

well as providing many savings in

transformer design and production.

Quinterra is a paper-thin flexible,

continuous sheet insulation. It is

being widely used for interlayer and

wrapper insulation in transformers

and coils.

Its lasting dielectric strength, due

to its resistance to pyrolysis, assures

a greater safety factor and longer

operating life. Quinterra withstands

substantially higher temperatures

than the hot-spot limit of 130C for

Class B insulation.

QUINTERRA

/ cuts factory rejects

V reduces complaints

/ improves production rate

/ produces more uniform product

/ cuts costs of
operations

Johns-Manville

ELECTRICAL INSULATIONS

Canadian Johns-Manville
199 Bay Street, Toronto, Ont.

Kindly send me a copy of

Johns-Manville Quinterra Electrical Insulation EL-34A.

Name

Company Position

Address

City Prov..

1-335
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Here's why

100%llectronic'' Graphite

makes the new Turquoise

iServe You Still Better

"ELECTRONIC" is Eagle's trade name for a blend of crystalline graphites

of highest purity from Madagascar and Ceylon, reduced to particles of

micronic fineness in our patented Attrition Mill.

Ever since we tested our first pound of "Electronic" graphite in fine

pencil leads and found how much they were improved by the addition of

even small amounts, we have planned for the day when we could process

enough of this super-graphite to use it 100% in every TURQUOISE
lead. That day has come ! Here's what it means on your drafting board:

Crystalline graphite is nature's perfect lubricant. Leads made with it

100% have a frictionless, smooth-gliding quality impossible in leads

having the usual content of amorphous graphite which contains harsh

foreign materials.

Upon reduction, the graphite crystals break down into microscopic

particles of infinitely varied, close-interlocking shapes. The clay binder

completes an extremely dense ceramic structure . . . the strongest lead

structure ever achieved.

The particles of "Electronic" graphite are so fine that millions more

crowd into the air spaces in the lead, producing a richer, tighter lead

that deposits more particles, more evenly, at every stroke. That's why

the new TURQUOISE lead holds a needle point better than ever and is

ideal for long, even lines.

The finer the particles of crystalline graphite, the blacker, denser and

sharper is the line deposited on the paper. Drawings made with 100%
"Electronic" graphite reproduce to perfection.

{Made in Canada)

PROVE IT YOURSELF
Order TURQUOISE today
from your dealer. Or write
us for a sample in any de-

gree you desire.

EAGLE PENCIL COMPANY
NEW YORK • LONDON • TORONTO

(94) 946

WITH 100% "ELECTRONIC" GRAPHITE
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Publications

For copies of the publications mentioned below please apply to the

publishers at the addresses given in the items.

Please mention Tlie Engineering Journal when writing.

Plaster Fireproofing.—F. Hyde &
Company Limited, 2315 Cote de Liesse
Road, Montreal 9, P.Q., offers a booklet
recently issued by the Vermiculite In-
stitute entitled "Vermiculite Plaster
Fireproofing".

Fan Publications.—Vokes (Canada)
Limited, 3801 Dundas Street West,
Toronto, are Canadian agents for Keith
Biackman Limited, of London, England.
The Vokes organization offers the fol-

lowing Keith Biackman publications:
"Tornado Axial Fans, Electric and Belt
Driven" (Ask for Publication Can/1) ;

"Tornado Paddle Wheel Type Fans"
(A.sk for Publication Can/5) ; "Axial
Fans, Electric and Belt Driven (Type
AF)" (Ask for Publication No. Can/1A) ;

"Tornado Extravent Window Fans"
(Ask for Publication No. Can/3B). All
inquiries should be addressed to Vokes
in Toronto.

Vibrating Screens.—Link-Belt Limited,
731 Eastern Avenue, Toronto 8. offers
Book No. 2377 which describes Link-Belt
Vibrating Screens. The publication is

concise, attractive, and highly informa-
tive. Copies may be obtained by apply-
ing to the manufacturer.

Incinerators.—Plibrico Jointless Fibre-
brick Co.. 1800 Kingsbury Street, Chi-
cago 14, 111. offers a publication "Plibrico
Incinerators". This catalogue fully de-
scribes industrial and institutional in-
cinerators. The material is well presented
and sketches and photographs supple-
ment the cooy.

Taylor Instrument Centennial Booklet.—Taylor Instrument Companies of
Canada Limited are now in their thirty-
seventh year. The parent company,
whicii is located at Rochester, New York,
is celebrating its hundredth anniver-
sary. A special centennial issue of
"Taylor Technology" has been produced.
[This publication contains interestmg
articles describing the history of the
Company, its growth, research and manu-
facturing facilities, and inspection pro-
cesses. The publication is well illustrated
and generally of a very attractive na-
ture. Copies may be obtained from the
Taylor Instrument Comoanies of Can-
ada, Limited, 110 Church St., Toronto.

Humidity Measurement. — Minnea-
polis-Honeywell Regulator Co. Ltd.,
Leaside, Toronto 17, offers a technical
bulletin "Humidities for Industrial Air
Conditioning Recorded and Controlled
Electronically". This instmmentation
data sheet, number 10.5-4, describes the
new concept of humidity measurement
that makes possible direct humidity
readings from remote locations.
Honeywell instrumentation data sheet

10.0-7 describes the new high speed

Electronik recorder which features a

one-second pen speed specially designed
to measure the rapid change variables

encountered in many laboratory and test

applications. The data sheet describes

the applicability, operating characteris-

tics, and methods of operation of the

instrument and contains four illustra-

tions.

Copies of these publications may be
obtained from the manufacturer.

Surface Combustion Bulletin.—Surface
Combustion Corporation, Toledo 1, Ohio,
offers Bulletin SC-153 in which is de-

scribed fuel-fired batch and continuous
furnaces used in the production of small

caliber ammunition.
The heat-treat furnace equipment re-

quired at each consecutive step in the
production of a finished round of am-
munition is included. Write to the
Company for copies.

Extinguishing Magnesium Flares.—
The engineering department of the fire

extinguisher division of the Ansu!
Chemical Company has just published
technical bulletin No. 27 explaining
how magnesium flares can be extin-

guished quickly and safely with the new
Met-L-X dry powder.
Commenting on the publication the

Company states: "At the request of rep-

resentatives from several lines, tests

were conducted to determine the effec-

tiveness of Ansul Met-L-X dry powder
as an extingu'shing agent for these fires.

The flares used in these tests were
candles, type Wiley SA-8 (without para-
chutes), procured from the Kilgore Mfg.
Co., of Westerville, Ohio. To simulate
severe conditions as nearly as possible,

tests were conducted on a damp con-
crete slab. The flare was laid on its

side, the fuse ignited, and the fire allow-
ed to bum for approximately one min-
ute before extinguishment was attempt-
ed." For a copy of the bulletin apply
to An.sul Chemical Comany, Marin-
ette, Wisconsin.

New Liquid Air Periodical.—Canadian
Liquid Air Company Ltd., 1111 Beaver
Hall Hill, Montreal, Que., has just re-

leased a new publication "Arc and
Flame".
This publication is produced primar-

ily in the interest of welding superin-
tendents, foremc-n, and operators. To be
placed on the mailing list, communicate
with the Company.

Inductrol Equipment.—A new bulle-
tin on G.E. Single-Phase inductrols
(low-voltage, diy-type induction voltage
regulators), is available from General
Electric Company, Limited.

BURNDY

I
wt.: 9 lbs.

-

I delivers

s 18,000 p.s.i.

iHYPRESS
•

^ to install Hydent
O
Z Electrical Connectors

Built to take rugged handling.

Provides automatically-con-

trolled depth of indentation.

Cuts connection time.

For help on your connector problems

you can "connect with BURNDY" at

TORONTO: GL. 7506

VICTORIA: EM. 9990

EDMONTON: 27418

REGINA: 5235

MONTREAL: UN. 6-6616

VANCOUVER: HA. 7500

CALGARY: 23304

WINNIPEG: 922-566

{,^0410X10' fiyL^^CC*
381 GREENWOOD AVENUE, TORONTO 8

FUN! PRIZES! Write for entry form for BURNOY'S
SNAPSHOT CONTEST!
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Tfiey (lOCl Cllfr0bleill««« when World-War-Number-Iwo laid

waste many of the largest Oil Refineries in Europe, it also left the world pitiably short

of new or replacement plant. In fact Global disruption was complete. Oil Companies

were hard put to know where to turn for supplies of more and yet more refining

plant. Their normal sources of supply — although working at fever pitch, were still

saturated with orders that would take years to complete. But the need for plant was

urgent. The Royal Dutch/ Shell Group solved their problem, in part, when they turned

to Harveys. For Harveys have one of the most modern and fully equipped works in

the world for the fabrication of all kinds of heavy and light plant for the

Oil and many other Industries, lit focf y^urs fhc prohkm - HorveyS tItC ansWW I

FABRICATORS Harvey IN METAL

G.A.Harvey & CoAlondon) ltd. Woolwich RvadXondonSii
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Designated as publication GEC-795,
e bulletin describes the features of the
designed inductrol equipment, its ap-
ication and operation. It also contains
etches, line drawings, and charts sliow-

g operating connections.

For copies apply to Canadian General
lectric Co. Ltd.. 212 King Street We.st,

oronto.

•

arbon Black for Rubber.—Godfrey
Caliot. Inc., 77 Franklin St., Boston

>. Mass., offers a publication and speci-
ation slieet on "Carbon Black for

ubber". Write to the Company for

)]nes.

•

,C. Woods Books.—B.C. Coast Woods
rade Extension Bureau, 837 West
astings Street, Vancouver, B.C., offers

series of publications designed to pro-
ote the use of B.C. lumber. One of the
test of these describes the use of
Licific Coast Hemlock and Western
ed Cedar for building construction,
'rite to the Bureau for a copy of this

iblication and for a list of other in-

rmative bulletins available.

ruck-Mixers.—Chain Belt Company,
jOO W. Bruce Street, Milwaukee 4,

'is., has announced a new 24 page
uck-mixer bulletin.

The bulletin describes the features
id improvements in the new models
the Rex Horizontal Moto-Mixer and

ex Adjusta-Hite Moto-Mixer. Write
the Company, ask for bulletin 51-29,

ad mark the envelope attention Dept.
R.

"The Humidity Engineer".—-The third

issue of "The Humidity Engineer" has
just been published by Surface Com-
bustion Corporation, Toledo, Ohio.
Feature item in the issue describes

how Kathabar humidity-conditioning
equipment is used for defence produc-
tion. To be placed on the mailing list

write to the Editor, The Humidity En-
gineer, Surface Combustion Corporation,
Toledo 1, Ohio.

•

Tachometer Indicators.—Metron In-

strument Company, 432 Lincoln Street,

Denver 9, Colorado, has released a new
data sheet No. 42 R, pages 1 and 2. It

describes the Company's new multiple-

head, single - range, fixed - installation

tachometer indicators for monitoring
si)eeds of remotely located machines
from one convenient location. Apply to

the Company for copies.

Ferranti Electric Bulletins.—Ferranti

Electric Limited, Mount Dennis, Tor-
onto 15, Ont., offers two highly interest-

ing bulletins.

Bulletin No. 502 contains a descrip-

tion of the Ferranti Astatic Voltage
Relay. It is a four page publication,

supplied punched ready for binding,

and it contains the information which
would be necessary if the purchase of

such equipment was contemplated. Bul-
letin No. 503 contains 27 pages. It is

devoted to Ferranti Automatic Step-
Voltage Regulators. This publication,
too, is highly informative and well pro-
duced. For copies apply to the Com-
pany.

"The Dominion Engineer".—No. 8 of

the 1951 volume of the Dominion Engi-
neer is devoted to a description of

poppet valve gear written by H. Nor-
ton, engineer of the company's Diesel
divi.sion. To be placed on the mailing
list for regular receipt of this publica-
tion write to Dominion Engineering Co.
Ltd., P.O. Box 220, Montreal.

"Business &

Industrial Briefs"

This section of the Journal is

intended to keep readers in-

formed on developments and

changes in those business and

industrial enterprises, and on

new products, which affect the

engineer.

If you write with respect to any

of the items in this, or other

sections, please mention

THE ENGINEERING
JOURNAL

ORTON WELDED GASHOLDER
stores gas at

plasticizer plant

Left: 40,000 cu. ft. Horton

gasholder 50 ft. in diam. and
50 ft. high.

The Horton welded gasholder shown above was
stalled at the plasticizer plant of the Canadian Resins
d Chemicals Limited at Shawinigan Falls, Que. It is

ed for the storage of hydrogen gas which is consumed
large quantities in the synthesis of 2-ethyl-hexanol

n alcohol).

Vtrite our nearest office for tenders and complete
formation on steel tanks and plate work.

HORTON STEEL WORKS LIMITED
ORONTO, ONT. FORT ERIE, ONT. MONTREAL, QUE.

lEPIESENUTIVES

lumford-Medlond Ltd., Winnipeg, Mon. Gordon Russell Ltd., Voncouver, B.C.
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Boiler Blankets

All boilers and other heated equipment, designed to

make use of SPUN ROCK* BLANKETS, find their way
to satisfied customers. There is nothing quite so efficient

in stopping waste of heat units, and thus conserving

valuable fuel. All blankets are custom made to speci-

fications. Write for blanket sample and heat loss data.

SPUN ROCK WOOLS LIMITED
THOROLD, ONTARIO *Re3'd

MOTORS, GENERATORS
TRANSFORMERS, COMPENSATORS

NEW RECONDITIONED

REPAIRS XJLX REWINDING

COILS, COMMUTATORS, MANUFACTURING
ENGINEERING ADVICE
ESTABLISHED 1893

THOMSON ELECTRICAL WORKS LTD,

I

Brqnch: Sherbrooke, P.O. MONTREAL 915 University Street
|
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HOW TO MAKE

/OOOCAUS
A WEEK

...IM CANADA

From St. John's, Newfoundland, to Victoria. B.C.,

is a distance of 3,980 miles. Scattered throughout
this tremendous area are your customers and
prospects. With even the largest sales force you
must inevitably ignore some accounts at times . .

.

unless you also use selective business paper
advertising to keep your customers informed.

No matter what your product or service, there

are one or more Canadian business papers to

carry your messages to exactly the fiefil you
want to reach. Supplement your personal calls

by regular contacts through business papers, and
keep all your customers informed, all the time.

This paper is a business paper— one of 100 trade . . . technical . . .

service . . . and management publications covering every section

of Canadian business and industry.

WHEN YOU WANT TO TALK BUSINESS
USE A BUSINESS PAPER

Business Newspapers Associatio.
OF CANADA

137 WELLINGTON ST. W., TORONTO, CANADA

COGHLIN SPRINGS
for Quality and Satisfaction

We manufacture all kinds of Springs, large

and small, for every purpose.

Our eighty-two years' experience is your
guarantee of superior quality and work-
manship.

i?^COGHLINi;a«.
3320 ONTARIO STREET EAST

MONTREAL, CANADA
Established 1869

Agents :

Filer-Smith Machinery Co. Limited, Winnipeg
C. M. Lovsted & Co. (Canada) Limited, Vancouver

98

DIXON'S ItfftUnde

ELDORADO PENCILS
• /lo/c/ f/ieir pom\i longer

• give off freely

• make svc/i opaque lines and figures

Typhonite Eldorado Pencils are favourites

with draftsmen and engineers everywhere.

They like Eldorado's clean, opaque lines,

so ideal for blueprinting — their stronger

points — their accurately graded 17

degrees — from 6B to 9H.

Put Typhonite Eldorado Pencils to the

test, won't you? Try them for yourself.

Typhonite leads are exclusive with Dixon

so no other pencil can be like Typhonite

Eldorado.

Would you like a sample?

Just send us yovr noma and address, and tell vs

the degree of Dixon's Typhonite Bdorado Pencif

you would like to try.

Order Dixon's Typhonite Eldorado fenci/j from your r«gv/or tovrc« of fwpc

DIXON PENCIL CO. LIMITED, NEWMARKET, CANAD
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ERECTION OF

THE Anlaw Bridge
by

R. G, Harris, S.E.I.C.

Erection Engineer, Pacific Division,

Dominion Bridge Company, Vancouver.

The northern trans-provincial

highway in British Columbia follows

the Skeena valley through the coast

range to the sea at Prince Rupert,

crossing the Skeena River at Terrace.

The only other highway bridge over

the Skeena is in the Anlaw Reserva-
tion, 4 miles north of Hazelton
on a side road, formerly the Yukon
Telegraph and Trail. At present,

this road is passable only 20 miles

north, but a route towards Tele-

graph Creek is quite feasible. Such
a route would give highway access

to the promising north-west corner

of British Columbia, and could

provide a link with the Alaska
Highway.
The Anlaw bridge site is a short

canyon, with walls rising 60 to 80 ft.

above low water. (Fig. 1.) Above and
below the canyon the river wanders
over a narrow flood plain, "turning

on its side" to traverse the canyon.
Soundings at low water showed
40 to 50 ft. of rapid water above a
gravelly bottom. Depths are almost

doubled at high water; in 1946 the

rise was 41 ft.

In 1911, a 190-ft. framed timber
suspension bridge over the canyon
replaced an earlier ford 2 miles up-

stream. This bridge was down-
graded to 5 tons gross capacity a
few years ago, when age made the

stiffening truss ineffective, permit-

ting the deck to sag as vehicles

crossed.
New Span Chosen

Late in 1947 the Department of

Public Works selected an alignment
for a new span, just upstream of

this old bridge. By excavating 3100
cu. yds. of rock on the south bank,

and filling 11,500 cu. yds. on the

north bank, a level 250-ft. span
could be founded entirely on good

952

rock, with clearance of 22 ft. above
extreme high water. Economy of

design, fabrication and maintenance
led the Department to a 2-lane

250-ft. curved chord Pratt truss, of

a type already erected in the

Province.

Several Erection Methods Considered

Early in 1948 the Dominion
Bridge Company was approached
by the Department of Public Works

In this paper the solution of a difficult

bridge erection problem is described. The
250-ft. span was built on the riverbank,

and launched over the gap on two Bailey

bridges, then lowered into position on

sandboxes after the load was taken off the

Bailey spans.

of British Columbia to consider the

erection problem. The bottom chord
of the new span would be about
120 ft. above river bottom, while

the river's depth could vary be-

tween 50 and 90 ft. The usual piled

timber falsework for erecting the

span was clearly impractical. Four
other schemes were studied.

First considered were heavy in-

clined timber bents, founded at

water line and framed to project

over the river. This would allow

erection of half the bridge from
each bank, with a short cantilever

to midspan. Two difficulties con-

demned this proposal. The false-

work would have to be built at low
water to minimize the midspan
cantilever. This entailed flood risks.

Further, delivery of north bank
steel required a skyline.

The second erection proposal

envisaged building the 250-ft. span
on the south bank and launching
it over the gap on two Bailey

bridges. The north bank fill could

give a level Bailey building site.

Hauling the small Bailey sections

over the old suspension bridge was
feasible. Such falsework would be

100 per cent salvageable, and could

later form an emergencj" bridging

reserve in the Province. The new
span could be launched without

men working over water. The
ample width of 36 ft. would providt

a useful working platform for rivet-

ting the bottom chords and flooi

system. Bailey spans could be

launched clear of high water, an
lowered to working position afte

the flood. However, cost and poc

delivery dates quoted in the Unite

Kingdom led to this scheme bein^

shelved.

The next method was worked ou

in detail, as I3^in. wire rope an

most of the special equipmen
remained from the erection of tli

Lions Gate Suspension Bridge a

"\'ancouver, B.C. As in the Baile

scheme, it involved erecting th

permanent span on the south banl

and launching it one chord length

a time. The northern end oi :

span would cross the gap on a beai

hung by adjustable suspenders froi

two carriages, each of w'hich ran o

4 parts of the l^g-i^- '^^"ii"^ ""^P'

The maximum rope tension woul

be about a third of the ultim.s'

strength of 125 tons.

Temporary towers about 390

apart, built of modified deck ^:-

gers, would support the ropes. ' >

the backstays passing round Oi.^

diameter sheaves at the anchoia-

The anchorages would be cono.--.

in solid rock to minimize their ?
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Unfortunately, test pits dug for the

south bank anchorage disclosed only

silt and gravel, to an uneconomical
depth. The resultant gravity anchors
would be expensive, and valueless

after erection.

The fourth plan studied was
suggested by the Montreal office of

Dominion Bridge Company. It in-

volved counterweighted cantilever-

ing from both banks, with the

harness secured at the top hip joint.

Supply and erection of north bank
steel would be by skyline.

Bailey Method Adopted

During consideration of this plan

in late 1949, Bailey bridging ma-
terial became available in Canada.
The chief engineer, Department of

Public Works, influenced by the
recent Capilano River floods, when
an important bridge was swept
away, instructed the Dominion
Bridge Company to proceed with
the Bailey scheme. Enough ma-
terial was to be purchased to give

four complete Class 40 emergency
bridges of 120-ft. span, double-
double construction.

Direct from Eastern Canada 314
tons of Bailey material were shipped
to railhead at New Hazelton, 7.8

miles from the site. All steel arrived

at the site by late March 1950,

where it was stacked on the south

bank. At this time abutments
were poured to the base of ballast

wall, and the south abutment was
accessible from the e.xisting road.

The hll on the north approach was
only partially placed, to give the
Bailey building and launching area.

Falsework for the Bailey Bridges

The longest permissible span for

a simple Bailey bridge is 210 ft.

The permanent abutments were at

250-ft. centres, necessitating double
timber bents at 205-ft. centres to

carry the Bailey launching or land-

ing roller reactions (Fig. 1). The
Bailey spans had to be lowered
almost their full truss depth after

launching, to present their top
chords to the permanent span. The
spans were launched level, but after

lowering sloped down 3 per cent to

the north, owing to the higher rock
on the south approach, where the

main span would be built. This
grade assisted launching the per-

manent span. Lowering was by
sandboxes, built 15 ft. and 9 ft.

high on the north and south banks
respectively. The sandbo.xes were
founded on triple bent trestles,

which would later carry both Bailey
and main span end reactions

Erection of Bailey Bridges

The principal section of the

Bailey bridge is the panel, a

rectangular welded high tensile steel

frame 10 ft. by 4 ft. 9 inches, weigh-
ing 570 lb. At the corners are male
or female jaws with IJ^-in. diameter
holes for alloy steel pins, which
link panels together to form trusses

4 ft. 9 inches high. These trusses

are flush beneath, presenting a
smooth face to the erection rollers.

A bridge girder may contain from
1 to 3 trusses. Similarly, more
trusses may be bolted above the
first storey to give up to three

storeys high. The trusses for the

Anlaw falsework were thi-ee storeys

wide and three high (triple-triple).

Erection of the 13ailey spans
used standard military cantilever-

ing practice; the main bridge was
led over the gap by a cantilever

nose 180 ft. long. The section of the
nose increased with the bending
moment, from the tip (Fig. 3).

Launching links were pinned in the
lower chord at 2 and 4 panels back
from the tip of the launching nose,

to counteract the 60-inch sag expect-

ed in the long cantilever. Pinhole
clearances and elastic deformation
cause this sag.

Bailey steel was erected by a
5-ton 'Bull Moose' Cranemobile,
which crossed the old bridge with
boom and counterweight removed.
Rock on the south banlc limited

each launching pull by the Dominion

Fig. 1. An elevation, looking downstream, showing Bailey falsework in launched and lowered position.
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400 Crawler Crane to 30 ft. (three

panels) after the nose touched down
on the south bank. Thirty feet was
added to the tail as 30 ft. was
stripped from the nose, then launch-

ed and repeated until the bridge

was complete.

Testloadins

The first Bailey was launched
on the 23rd of May and was left at

this elevation during the Spring

run-off, which was officiallj^ forecast

as abnormally heavy for 1950.

The waiting period was spent test-

loading the span, and completing
the sandbo.xes. High water came on
the 14th of June, 1950 with a rise of

25 ft. 5 in. Work resumed on the

second Bailey bridge on the 26th of

June. It was launched and test-

loaded soon after.

Alio per cent testload before use

of each Bailey span was deemed
Fig. 3. The cantilevered launching nose of the downstream Bailey bridge

touches down on the south bank.

Fig. 2. View of abutment showing construction of Bailey structure just after

commencement.

wise, as the Bailey parts had
endured considerable handling in

their history'. This handling could

have affected some welded joints.

Fifty-five tons of river water was
pumped into two canvas tanks 7 ft.

by 10 ft. by 12 ft. set up in a

timber frame at midspan of the

first Bailey bridge. Both spans

were testloaded without incident

The existing sag of 81^2 inches (due

mainly to pinhole clearances) suffer-

ed an elastic increase of 2J^ inche>

during the testload. The Baile}

spans were then lashed together foi

lowering.

Sand Boxes

Each sandbox was a hollow crib

of flat 4 by 10 plank retained by

external 4-inch steel angles and J/g-

inch diameter tie rods. Xo nail>

were required. Standard Bailey

baseplates set under the span bear-

ings formed sandbox plungers. The

Department of Public Works fille<i

the boxes with drj' river sand. -A

20-ft. jacking cantilever was added

to the top storey of the Baileys, tv

carry the end reaction while the

offshore bents were cut away. ^^ itl

these bents away the Bailey end

reactions were transferred from the

cantilevers to the baseplates anii

the sand. The sand compactec

some 18 inches under the Baile>

reaction.

Lowering both ends of the Baile>

spans through a total of 24 ft. took

8^,2 hours. A variety of handtooU

withdrew sand from under ''

baseplates. Planks and tie ;

were peeled from the top of the

to avoid fouling the Bailey box:

chord as it descended. The r
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4. The three bridges. Assembly and launching of the permanent span has
passed midspan. Note the stiffening truss of the old bridge.

main span. The crawler crane
hauled via a snatch block on the
Bailey, with the Bullmoose as
direct preventer.

After every launch, the distri-

buting beam under the north end
of the span was tied down to the
Bailey top chords, to take care of

wind loads. When the north end
of bridge reached its abutment,
pairs of 100-ton hydraulic jacks
freed the distributing beam, and
lowered the north end of the bridge
onto its fixed shoes. The south end
was lowered by sandbox as far as
the Bailey allowed, then blocked.
When rivetting of the main span
was complete the Bailey bridge was
dismantled.

Removal of Baileys and Completion

of Bridge

Top chord Bailey transoms were
arranged in pairs under or near the

2 inches of sand was blown from
under the baseplates Avith air.

Although side guys to hand winches
were fixed to the Bailey endposts
they were not required, as the
Baileys descended in- the sand-
boxes on alignment. At this stage
the Cranemobile returned to the
south bank over the Baileys, to

yard the permanent steel.

Completion of Falsework

Ties 4 by 12, two deep, bolted
to the Bailey, and four 80-lb. rails,

carried the four 6-wheel trucks
under the north end of the perma-
nent span. Every fourth tie was
made 38 ft. long to help tie the
falsework together. Sandbox tie

rods were used as further ties be-
tween Baileys. Vertical wire rope
swaybracing was added to each
span in three places.

On the constricted south approach
two level double tracks were laid
for the two four-wheel carriages.
These carriages were moved back
one main span chord length (42
ft.) before each launching. Over the
permanent abutment, under the
offshore end of this track, provision
was made for a pair of sandboxes to

lower the south end of the main
jspan, which would be 12 ft. high
;after launching.

Erection of Permanent Span

The crawler crane began erecting
the main span on the 28th of July.
Assembly progressed well, in spite of
the localized building area. A launch
was necessary after two bays of
bridge were completed (Fig. 4) . The
adequate carriages and downgrade
needed little power to launch the

Removing used Baile> ialsenork, wbicii was suspended from panel
points of the main span, using sand box tie rods,
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Fig. 6. The completed structure, with the Bailey still in position, and with
the original highway bridge in the foreground.

panel points of the main span. The
Bailey was then hung from the

panel points by groups of five J^-
inch diameter sandbox tie rods

which proved capable of raising the

Bailey when the nuts were tighten-

ed in succession. Thus all sag was
removed from the Bailey spans,

easing dismantling and ensuring

uniform load distribution between
groups of tie rods.

The BuUmoose, working on a
temporary plank deck, picked out

the Bailey, starting at the north
end. (Fig. 5). It loaded direct on
flat deck trucks, which returned

from the yarding area with per-

manent roadway fence panels, erect-

ed as the Bailey came out. Practice

improved the daily "take" of Bailey

panels from an initial 26 to a peak
of 150. All Bailey was out in twelve

days.

The south end was jacked down
by the 26th cf September, 1950, or

six months from, the starting date.

An expert Public Works crew form-
ed and poured the concrete deck and
ballast walls in good time. Ap-
proaches were completed and the

bridge opened to traflBc by the 11th

of November, 1950.

Conclusions

Bailey bridge falsework proved
to be satisfactory, both structurally

and economically, at this site. Man
hours handling Bailey material to

the north bank proved 30 per cent

less than estimated, while the u.seful

working platform and fixed erection

area cut 12 per cent from the usual

steel erection man hours. The
practice of testloading with canvas
water tanks is recommended as

cheap insurance on such unusual
falsework. Sandboxes showed their

worth as devices for lowering hea\-y

weights through large dl'^tances.

The erection crew averaged only

twelve men, due to limited accom-
modation. This limited speed of

erection at times. Costs analysed

as follows:

—

Moving tools, equipment and
all steel to site 10%

Building timber falsework. . . 15%
Erecting Bailej' bridges 30%
Erecting and rivetting per-

manent span 30%
Dismantling Bailey bridges.

.

10%.
Loading out tools, equip-

ment and Baile}' 5%

100^(

The erection scheme was conceived

by Mr. H. H. Minshall. :\I.E.I.C.

field superintendent of Pacific Ei^-i-

sion, Dcminicn Bridge Ccmpary.
Limited. \

Meetings - 1952

E.I.C. ANNUAL MEETING
May 5-7/ Hotel Vancouver, Vancouver

MARITIME PROFESSIONAL MEETING

September 1-5, St. Andrews, N.B.
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The Saint Lawrence Waterway
Discussion of the paper

'THE SAINT LAWRENCE WATERWAY—
An All-Canadian and Very Deep Route"

by

J. G. G. Kerry, M.E.I.C.

Port Hope, Ontario.

A paper presented at the 65th Annual General and Profes-

sional Meeting of The Engineering Institute, May, 1951,

and printed in the June, 1951, issue of The Engineering Journal.

R. E. Jamieson; M.E.I.C^

! I would like to call on Dr. H. B.

j

Hachey, chief oceanographer of

I the Canadian Joint Committee on

I

Oceanography, who has kindly

I
consented to take part in the dis-

!

cussion of this subject.

' Dr. H. B. Hachey"-

Mr. Chairman and gentlemen, I

am certainly not going to point out

any mistakes Mr. Kerry has made,
if there are any, but the real facts

of the situation are that we really

have not enough data to deal fully

with the problem of ice in the

Gulf of St. Lawrence.
The Canadian Joint Committee

on Oceanography came into being

immediately after the war, as

the result of co-operative efforts

made between different government
departments during the war, deal-
ing with matters of defence. The
work was found to be of sufficient

importance to attempt to carry it

on in peacetime. The result was
that the contributing organizations,
the Royal Canadian Navy, the
Fisheries Research Board of Can-
ada, the National Hydrographic
Society and the National Research
Council have set up a committee

1 Professor of civil engineering, McGill
University, Montreal.

2 Chief oceanographer (Eastern Coasts),
Jo:nt Committee on Oceanography,
Fisheries Research Board of Canada,
St, Andrews, N£.

known as the Canadian Joint Com-
mittee on Oceanography.

This committee has representa-

tives from each of the Departments
mentioned. It is an administrative

committee, and directs the work
of two oceanographic groups, one

on the Pacific Coast and one on

the Atlantic Coast. Those partic-

ular groups are responsible for this

type of activity in their respective

territories, and also in our northern

waters. You will find them doing
oceanographic work as far north as

the Arctic.

I mention these details simply to

point out that the Gulf of St. Law-
I'cncc is really only a small item in

our wider attempts to cover what
are known as Canadian waters,

and the particular reason why there

is not sufficient data available for

tlic tackling of the problem which
Mr. Kerry has outlined is that

actually the St. Lawrence has not
to date, been considered of suf-

ficient importance from the point

of view of the Fisheries, the Navy,
and the general Canadian research

programme, to give it any more
attention than it has had up to the

present time.

Mr. Kerry referred to a paper
that has come out recently on the

Gulf waters and their movements
through Belle Isle Strait. Much of

the data quoted in this paper was
collected 24 years ago. It has taken
24 years before suflScient interest
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has been indicated to consider

bringing out a report, that is, a
full-fledged report, on the data col-

lected at that time.

Mr. Kerry's paper "The St. Law-
rence Waterway—National or In-

ternational?" is one of several

papers in which he puts forward

the general thesis that an open and
ice-free ship channel can be main-
tained from the Great Lakes to the

open ocean. In this particular

paper the author deals with certain

engineering aspects of the Seaway
from the deeps of Lake Ontario to

Lake St. Francis. My comments
are necessarily confined to the

hydrographic features of the main
thesis, at the point where that Sea-

way is considered to begin or to

end, between Newfoundland and
Cape Breton.

It is quite evident from work
that has been done and calcula-

tions made by Dr. Barnes and Mr.
Kerry, that the immense heat re-

serve in Lake Ontario, as well as

in others of the Great Lakes, is

sufficient, if carried through a
channel of sufficient depth and at a
sufficient rate of speed, to keep the

Seaway open, even as far down as

Quebec. From there to the Gulf,

such a scheme would be aided by
what is known as the Gaspc Cur-
rent. This current is a mixture of

ocean and river waters, and con-

tains a considerable amount of re-

sei-vp heat. These sea waters which
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go into the mixture forming the

Gaspe Current are generally

brought up from a considerablo

depth.

A deep channel exists from the

<ipening at the mouth of the St.

Lawrence between Newfoundland
and Cajie Breton, sometimes of a

depth of 400 or 500 meters or 200
fathoms. The result is that deep
ocean water, which is compara-
tively high in temperature, seeps

well into the Gulf, and this is a

source of heat which is the prime
mover in the mechanism that goes

to form the Gaspe Current.

As Mr. Keriy has pointed out in

various publications in the "Ship-

ping Register and Shipbuilder" and
the "Dock and Harbour Author-
ity", general conditions are very
different in the Gulf from those

obtaining either in the St. Law-
rence River or in the Great Lakes.
While present day knowledge of

ice conditions in the Gulf is still

imperfect, you could almost say
that the ice< in the Gulf is like the

weather—everybody talks about it

but nobody does anything about it.

Until the last few years we have
simply decided to let the ice in the

Gulf be as it may. Nobody seemed
interested except those concerned
with ships engaged in sealing, and
ice breakers responsible for keep-
ing the channel open between
Montreal and Quebec.

Dr. Huntsman, also referred to

here by Mr. Kerry, has also stated

that although ice conditions in the

Gulf are due to ice from the rivers,

ice formed locally in the Gulf, and
field ice from the Arctic, without
the latter the Gulf of St. Lawrence
would be probably open to naviga-
tion throughout the winter months.
This ice from the Arctic is brought
down chiefly through the Belle

Lsle Strait.

Ice conditions in the Gulf vary
greatly from year to year. This
year the absence of ice is very
marked, so marked that the sealing

expeditions which generally work
off the shore of Newfoundland
have had to go up to the Labrador
coast in order to get the seals on
the ice. It might be of interest to

note that the Geographical Branch
of the Department of Mines and
Technical Surveys have now set up
a project known as the Canadian
Ice Distribution Survey, and that
we have been assured that particu-

lar attention will be given to ice

conditions in the Gulf.

The general oceanographic pro-

blems and conditions in the Gulf

are presently being given intensive

study. Several reports have already

been issued and several more will

be issued before the close of th<^

year.

I would like to point out that

Mr. Kerry's activities and writings

have been responsible for focussing

attention on ice problems of na-
tional import. Those of us in the

field of oceanography have been
greatly stimulated in our attempts
to deal with these problems in the

open sea. There has been through-
out this paper a certain amount of

discussion as to the heat coming
from the waters of the Great
Lakes. Mr. Kerry has also given

consideration to the heat coming
from the waters of the Gulf. We
are deaHng, of course, with two
different problems, fresh water
from the Great Lakes and salt

water from the open ocean.

The phenomenon of the heat in

the Great Lakes is a simple elemen-
tary physical phenomenon which
is well known to students of ele-

mentary physics. Maximum den-
sity of fresh water is found to oc-

cur at a heat of 4 deg. C. The
cooling of lake waters will progress

to the point where the water may
l)e all, from top to bottom, at a

temperature of 4 deg. C. Any
further cooling of the surface water
will therefore be of sufficiently low
density to stay on the surface, giv-

ing you a sort of insulation which
would keep the temperature of 4

deg. C. at the deepest levels. The
only physical phenomenon that docs

upset that condition is the effect

of wind or storms on the surface.

The result is a fresh water lake, if

it is deep enough, will always have
water of 4 deg. C at its lowest

part, and this usually keeps the

water in the middle of the lake

open.

In connection with the open
ocean there are two factors as far

as the freezing of the water is con-

cerned, factors of salinity and fac-

tors of temperature. The freezing

point of sea water is generally in

the neighbourhood of minus L8
deg. C. while the maximum density

of sea water is generally at a tem-
perature of minus 2 deg. C. so then

when we come to the freezing

phenomenon, this formation of salt

and water is a further factor. It

must have a temperature of minus
1 .8 deg. C. before ice forms, but as

it cools, the water is lighter at low-

er levels than at the surface, and
ice will form on the surface only

after the up-welling or bringing up

of warmer water from below ha?
been completed.

W. F. Campbell' and D. C. MacPhail-

( By correspondence

)

The proposals set out by Mr.
Kerry should serA'e as a great

stimulus to anyone interested

in transportation or in fluid
mechanics. There are many inter-

esting scientific aspects of the pro-

blem, but it is still too early to

say whether any such auxiliary de-

velopments would lead to a signifi-

cant reduction in cost.

One of the difficulties of Mr.
Kerry's proposals for using the

heat store of Lake Ontario lies in

the impossibility of doing the job

by degrees. It tends to be all or

nothing; and, if the "Summer Sea-

way" is to proceed in the near fu-

ture, now or never. Although there

is enormous advantage in using

the heat reserve of Lake Ontario

water, which at the winter flow

amounts to 13,000,000 kw. per

Fahrenheit degree above freezing,

we, at the National Research Coun-
cil, have been looking about for

ways to conserve the heat or to

make good losses after they occur.

It may be that these questions will

affect the economic choice of chan-

nel depth, and also the excellence

of warm water intake arrange-

ments at Lake Ontario.

If a thin film of non-fouling

non-volatile oil could be used to re-

duce the evaporation heat loss, a

large saving of heat would be pos-

sible; or alternatively, a less ambi-

tious channel would suffice. In the

main, however, w^e have been look-

ing at the practicability of usinc

atomic energy to keep clear of ico

a channel insufficiently supplied

ttith warm water. The preliminar>-

indication is that, though the pro-

blems are enormous, the probable

costs of the installations for keep-

ing clear a channel of 35 feet deptl

liy 500 feet width (i.e. of approxi-

mately the same dimensions as th':

Suez Canal) are such as to war-

laiit more detailed consideratiori

Such an arrangement requires a-

careful stream control as Mr
Kerry "s, though on a smaller scale

F. S. Small, M.E I.e.'

It is a great privilege to havi

Mr. Kerry's thought provokins:

articles on the ultimate develo]^-

ment of the St. Lawrence. Both lit

and the Institute are to be con-

gratulated on their public spirited

and opportune action in bringins

3 National Research Council, Ottawa.

4 Apohaqui, N.B.
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the vitally important problems of

the St. Lawrence to public atten-

tion at this time.

The existing water surface of the

upper St. Lawrence has an average

width of about 9,000 feet, while the

width of the lower river averages

12,500 feet, or more than 2 1/3

miles. Mr. Kerry proposes to con-

centrate the flow in a single, deep
and narrow channel that would be

ice free the year round. It would
have a low water depth sufficient

for any seagoing surface vessel,

present or future. The Panama
Canal is 45 feet deep and Mr.
Kerry's waterway will be 50 feet

or more. 'Since Lake Ontario is

deep and ice free the year round,

this means we would have a per-

manently open channel all the way
from He aux Coudres to Hamilton,
a distance of 600 miles.

Power

Mr. Kerry's plan will reduce the

available head at the future Mont-
real power 'plants. If he will con-

sent to a small fluctuation of water
level above the He aux Coudres
dam, an important block of power
can be developed there. This will

compensate for a large part of the

cost of his proposals for that place.

The water area between Quebec
City and the He aux Coudres dam
is nearly 500 square miles, and the
ordinary range of spring tides near
the eastern end of Orleans Island
is between 17.5 and 20.75 feet, with
the neaps averaging 14.25. The
highest tide recorded at Quebec in

46 years was 23.4 ft.

A power plant at He aux Coudres
would have a worthwhile' head
about half of the time, and a vol-

ume of water double the discharge
of the St. Lawrence at its mouth.
The power would have the same
intermittent character and the
-ame daily change in the time of

availability as tidal power. It

'"uld, however, be used to the full

at all times by operating in con-
1 unction with plants on the upper
jSaguenay. Water not needed in the
Saguenay plants while He aux
Coudres was taking part of the
load could be stored in Lake St.

Tohn and used when He aux Cou-
dres was shut down. Arvida has in

the main a 100 per cent load factor
toad, and could absorb He aux
Joudres power whenever it is

ivailable. Incidentally it seems
that a large block of tidal power
:!ould also be developed at the
•nouth of the Saguenay River and
ased in a similar way.

The River Between Quebec and

Montreal

The Canadian Hydrographic Ser-

vice charts of the St. Lawrence
from Longue Pointe to Quebec
show for this 155-mile stretch a

water area of 366 sq. miles, with

average width of 12,500 feet and
with local widths varying between
ll.OnO and 45,000 feet. This gives

some idea of the magnitude and
the nature of the work involved in

Mr. Kerry's proposal for this part

of the river.

Floods

Provision must be made for pass-

ing floods on the main river and its

tributaries. Spring floods on the

Ottawa generally occur earlier

than on the upper St. Lawrence.
But they have sometimes coincided

as on May 17, 1876, when the

Ottawa carried 350,000 c.f.s. and
the St. Lawrence 317,000 c.f.s., the

greatest flood ever recorded as pass-

ing Montreal. 512,000 of this flow-

ed through Lake St. Louis and the

remaining 155,000 passed down the

two back rivers.

Ample flood discharge capacity

must be provided in the regimented
river. The control gates at Lachine
should have a discharge capacity;

of at least 900,000 c.f.s. and the

flood capacity of the channel below
Montreal should gradually in-

crease. This means a much more
capacious channel than would
otherwise be required.

The River Above Montreal

The upper St. Lawrence is in

effect a gigantic cooling tower with

a drop of 225 feet, an average

width of about 9,000 feet, and an
average flow of over 240,000 c.f.s.

The upper part of the section is

shallow and the currents are slow

and turbulent. In winter all the

heat above 32 deg. F. is removed
from the water by the time it

reaches the head of the rapids. In

most winters sufficient ice is form-

ed at Galop to back the water uj)

into Lake Ontario. This is a notice-

able feature of the hydrograph of

the river.

When this section is narrowed,
straightened and streamlined in ac-

cordance with Mr. Kerry's sug-

gestion, there will be a great re-

duction in heat loss at this place.

Dr. Barnes was most enthusiastic

over the prospects for heat conser-

vation in this part of the St. Law-
rence.

Turbulence

At the close of the Ice Age the

site now occupied by the upper St.
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Lawrence river was covered with

boulder clay. When the river

washed away the "clay" it left the

boulders, and these now form a

more or less continuous pavement
over the river bed. Water flowing

over such a surface is very tur-

bulent and the rate of heat loss in

cold weather correspondingly high.

In the improved channel turbulence
should be reduced to a minimum.
Where necessary the bottom can
be covered with gravel and a layer

of sand. After the rapids are

drowned out these materials can
be dumped from scows and spread
by the current. Turbulence is also

caused by winds, and shelter belts

of trees will help in reducing heat
loss from this cause.

After the water temperature falls

to 39 deg. F. with streamlined flow

the coldest water will remain on
the surface, and the colder the

surface the slower the rate of heat
loss. It is during this stage that it

is especially important to avoid
turbulence. The ideal condition

will exist with the surface tempera-
ture down to nearly 32 deg. F. with

the warmer water safely stored be-

low and just enough turbulence to

bring it to the surface as needed
to prevent ice formation. Ordinar-
ily the passage of shipping will

l^robably provide all the turbulence

necessary.

On sunny days a great deal of

heat is received from the sun, even

in winter. Solar radiation is nearly

seven per cent stronger in mid-
winter than in midsummer but un-
fortunately the percentage loss by
reflection is greater in winter. Pos-
sibly nothing can be done to reduce

the loss of heat from water sur-

faces by reflection, radiation, eva-

poration and conduction but the

matter is important and should be
carefully investigated.

Channels Diversions

Frankly I do not like either of

Mr. Kerry's schemes for dividing

the flow of the river at the head
of Galop rai)ids, and diverting the

Canadian half either into Lake St.

Francis near Cornwall or into the

Ottawa somewhere above Carillon.

Since heat is lost from water al-

most wholly at the surface, the sur-

face area must be held to a mini-

mum. If we divide the flow into

two equal channels we automati-
cjilly double the surface. If one
half is allowed to spread out and
flow down over nearly all the exist-

ing river bed in the International

Rapid? enough heat can be wasted
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to effex^tually ruin any chance of

keeping the river open in winter.

It is true that Mr. Kerry is pro-

posing only what has ah-eady been
done on a smaller scale at Beau-
harnois. But Beauliai'nois is a bad
precedent. The primary mistake
was made when Cedars was built

half way down the Soulanges
Rapids. The Cedars plant develops

uearly half the total head between
Lakes St. Francis and St. Louis,

hut it leaves two nearly worthless

bits of fall, one above and the

other below Cedars. Neither of

these is worth developing by it-

self and Cedars prevents full utili-

zation of the available head.

When it was decided to get more
power from the Soulanges section a

new channel had to be formed,

thus allowing the power plant to be

built on the shore of Lake St.

Louis, where it should have been

in the first place. Instead of build-

ing Beauharnois where it is, the

mistake should have been acknowl-
edged at that time and the new
plant built at Cascades, Cedars
being dismantled and drowned out.

We now have a double channel be-

tween the two lakes and eventually

the old one will have to be aban-

doned. It can, if desired, be used to

pass surplus water in summer, but

on account of the excessive wast-

age of heat it shouH not be used

in winter, unless the rapids are

drowned out by building dams to

divide the old channel into pools

on which an ice and snow cover

will form.

However, this whole discussion

of future diversions at Galop is, I

think, largely academic. Both the

Province of Ontario and the State

of New York are ready and waiting

for their respective shares of this

power. So we may as.sume that the

dam and power houses at Barnhart
Island together with the other

works needed will have a high

priority on the construction pro-

gramme. With Lake Ontario water
level brought eastward to Corn-
wall there will be no question

about where the rest of the im-
proved waterway should be located.

The plan for the Barnhart Island

layout as proposed by the Joint

Board in 1926 apparently allowed

for several feet of drop in water
level between the power houses and
the upper end of Lake St. Francis.

By rai.sing the proposed dykes
tliroiigh Lake St. Francis and the

existing Beauharnois Canal dykes,

this head, if it exists on the re-

%0

\ased plans, can be transferred to

Beauharnois, thus saving excava-
tion and compensating Beauhar-
nois for the loss of head if Lake
St. Louis is raised a couple of feet

as proposed in the writer's plan X.
(See the Engm£,ering Journal,

August, 1950.)

Test Section

There is a considerable stretch

of river between Lanoraie and
Lake St. Peter that probably ap-

proximates quite closely Mr.
Kerry's proposed section for the

improved St. Lawrence. Above
Sorel it is from 3,500 to 4,000 feet

wide with high banks and a nar-

row shoal strip along the shores. It

could perhaps be used as a full

scale model to get some check on

what to expect when the whole
river is improved. Velocities and
slopes, loss or gain of heat under
varying atmospheric conditions and
rates of discharge, the effect of

turbulence, ice cover and other

things could be studied.

Ice Breakers

Another matter seems worth
considering. Present practice is to

hold the ice breakers until Febru-
ary when the ice is at, or near, its

maximum thickness and strength

and the water at its coldest, then

to start out from Trois Rivieres to

break open a channel to Montreal,

where they arrive in late March or

early April. Alternatively ice

breaking could start when the ice-

bridge begins to form in Lake St.

Peter, to keep the ice moving all

winter as is now done below Trois

Riviferes. Apparently the river

would keep itself open above the

lake, if large fields of bordage ice

did not occasionally block the

channel a^ sometimes happens be-

low Trois RJAderes. The most ser-

ious obstacle to this plan may be

the difficulty of keeping the broken

ice moving in Lake St. Peter at

times of slack tide or upstream
winds. Heavy cribs could be built

to anchor the Lake St. Peter ice

and the bordage ice elsewhere as

necessary. The danger of winter

and early spring floods would be

eliminated or greatly reduced.

Conclusion

Mr. Keny's plan provides for

tlie development of the ultimate

navigational res-ources of the river

but this is only the central one of

the three parts which make up the

St. Lawrenc-e system. Eastward
there is the Gulf and westward are

the Great Lakes. Neither of these

is wholly ice-free and open to win-

ter navigation. If we are to reap

the full benefit of a deep and ice-

free river we must also have an
ice-free Gulf and ice-free Lakes.

The channels connecting the lat-

ter must be improved to the same
standards as the main river.

Little or nothing has been pub-
lished to date, so far as I know,
on the subject of winter na%igatioD

of the Gulf and Lakes. Such stud-

ies as have been made were largely

confined to the essential business

of fact finding. We need more
facts, especially those relating to

winter conditions in all these

waters.

Gen. T/ie Hon. A. G. L. McNaughton,
M.E.I.C"

(By correspondence)

I have read Mr. Kerry's paper

with very great interest indeed,

particularly those sections in which

he deals with the possibilities of

maintaining an open channel for

navigation throughout the winter

by concentrating the flow of the

river in a restricted deep channel

which will retain the natural heat

of the water which is present in

Lake Ontario. I have followed the

studies which have been made on

ice formation in the St. Lawrence

do^v7i the years since Dr. Bame?
experiments and I fully share Mr
Keny's thought that tiiese studie?

might now be resumed and pressec

with advantage. I believe that th(

proper authority to undertake this

work on the comprehensive basis

which is required would be the Na-

tional Research Council and I be-

lieve that a recommendation to

this effect from The Eneineerinc

Institute of Canada would be help-

ful.

I would hope that such a recon

mendation might lead to the estal

lishment by the Council of a;

associate committee on which al

those in Canada, including those

specially qualified from the de-

partments of the Government of

Canada and of the Provinces of

Ontario and Quebec, who are in

position to contribute informatior

or to help in other ways w?uld h-

appropriately represented.

The President of the Nation;;

Research Council with whom 1

have had a number of discussior

on the subject of initiating a cou

prehen^ive study of the manag<

ment of the St. LawTence to r^

5 Chairman. Canadian Section, Inte

n-qtional Joint Commission.
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duce the formation of ice is en-

tirely in sympathy with the set-

ting up of an associate commit-

tee of the Council for this purpose

as I have proposed.

Mr. Kerry suggests that con-

sideration be given to a divci'sion

of the Canadian share of the flow

of the St. Lawrence into the

Ottawa. As he mentions, these

plans, which were proposed by
the late Mr. Cauchon in the early

1920's, were very carefully re-

viewed by the late Mr. Coutlee

and I recall that they were also

comprehensively reviewed in the

St. Lawrence Interdepartmental

Committee in 1926 when it was
shown that the great advantages

lay in following the route of the

St. Lawrence River itself. Since

then Beauharnois has been built

which adds to the advantage of

adherence to this route.

Authcr's Reply to Discussion By

General MacNaughton

It is gratifying to note from
General McNaughton's remarks
that there is a good possibility

iiat a study of the St. Lawrence
River problems will be taken up
3y the highly competent scienti-

ic and engineering bureaus in

3ttawa. The record of the Joint

Ilommittee on Oceanography is a

^ood precedent. The writer has

nuch pleasure in endorsing Gen-
ral McNaughton's recommenda-
ion that The Engineering Institute

;hould interest itself actively in

iringing about the formation of a

iimilar joint committee to study

he fresh water section of the

reat valley and especially its ice

irnblem.

\Vith regard to the suggested
• rtawa-St. Lawrence cut-off the

liter has never seen the Inter-

npartmental Report referred to,

md would question its value to-

ay. We have much more knowl-
'Ige of the St. Lawrence and its

aters than was available in 192G.

wo things are fairly certain:

—

rst, that no plan for a diversion

- the boldness in design advocat-
l in the paper we are discussing

mie up for consideration at that
me; and second, that the Com-
jiittee were as ignorant then as

e are now of the dominant factor

the design of the cut-off, viz..

mtours of the rock surfaces

iderlying the triangle between
hesterville. Morrisburg, and
rescott.

Today, with our knowledge of

e art of geo-physical surveying.

these contours can be quickly and

cheaply determined. If the Gov-
ernments of Canada and/or of

Ontario decide on the location of

an all-Canadian waterway with-

out first ascertaining all the facts

concerning the possible cut-off,

they will stand convicted of the

blunder of reaching a great de-

cision without first studying all

pertinent facts and considering all

reasonable alternatives and in

sound engineering practice there

could be no more inexcusable mis-

take.

The great merit of the cut-off

ties in its opening up to most
modern development the broad

Ottawa - St. Lawrence Lowland
and the adjoining valleys of the

Ottawa, Gatineau and Lievre

Rivers, areas of great but low

grade mineral wealth. The di-

vision of the waters will not pre-

judice our good American neigh-

bours. The Beauharnois Plant,

when completed, will be well suit-

ed to develop beneficially the

waters that will reach it from the

present and future American de-

velopments near Massena.
It would be of little conse-

quence to Quebec if the Canadian
waters that were prevented from
reaching Beauharnois were to be
delivered to it at Point Fortune
instead. The writer has yet to

learn any strong reason for the

rejection of the cut-off as a most
suitable location for an all-Cana-

dian deep waterway. There is no
question that the cut-off location

would be of inestimable advan-
tage to the future of Eastern On-
tario and to the City of Ottawa.
This plan also calls for no Am-
erican co-operation, except in the

building of the control works at

the head of the Galop. All other

plans that the writer has seen in-

volve heavy construction in Am-
erican waters, and much flooding

on both the American and Cana-
dian shores. The latter at least

can be completely avoided by
accepting the cut-off location.

Author's Reply to Discussion By

Dr. Hachey

One statement in Dr. Hachey's
address calls for particular com-
ment. Our present ignorance con-

cerning water and ice conditions in

the Gulf is due simply to the fact

that no influential section of the

Canadian people has demanded
such information. As the freezing-

up of the Waterway has been for

generations past a major obstacle
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to the growth of Canadian trade.

Dr. Hachey in effect accuses com-
mercial Canada of apathy, and an

almost eastern fatalism in accept-

ing existing conditions. There is no

evidence of a willingness to fight

against these conditions or to make
use of present day scientific knowl-

edge to overcome them.

There are of course special sec-

tional interests, notably around

Halifax and Saint John, who do

not desire that the ice problem
should be solved. This writer does

not believe that the prosperity of

the Maritime Provinces depends on

any earnings they may secure from

what is, to them, a purely foreign

traffic which is passing through

their ports. Prosperity is to be

found in freeing the trade routes

between the Maritime Provinces

and Central Canada. The Mari-
times do not lack in energy, enter-

prise and raw materials. Only the

lack of a fully efficient transporta-

tion system checks their commer-
cial growth. If the Gulf ice can be

brought under control, such ports

as Corner Brook, Sydney, and

Louisbourg automatically become
year-round open ports, and a new
era will have dawned upon com-
mercial enterprise in the Mari-
times.

There is also opposition to the

idea of a free river from the

Hydro-Electric Power systems

both in Ontario and in Quebec,
which fear that a free river will

cause trouble from frazil ice in

their power plants. There can be

no frazil in the waters as long as

those waters retain a temperature

above freezing point, and this con-

dition can reasonably be created in

the river. The great cities of this

continent did not grow great be-

cause of hydro-electric power sup-

ply, but because they were placed

where traffic could most easily

flow through them to world mar-
kets. Free communication with the

traffic lanes of the world for twelve

months in the year will be of in-

finitely greater importance to the

future of Ontario than all the power
tliat can ever be obtained by the

Province from the St. Lawrence
River between Kingston and Lake
St. Francis.

Author's Reply to Discussion By

Mr. Small

Mr. Small's suggestion that a

hydro-electric power plant should

be built onto the proposed barrage

at tie aux Coudres is an excellent

one. This writer does not believe,

961



however, that any intentional var-

iation in the water level above the

barrage should be made. This bar-

rage is exp.ected to control the

water levels of the river as far up
as Montreal Harbour, and these

water levels sliould not be permit-

ted to vary. If the basin of Lake
Ontario is used as a balance wheel
to control the combined discharge

of the St. Lawrence and Ottawa
Rivers this discharge can be held

to an almost uniform total and
water levels should not vary. One
advantage to be gained from the

proposed power plant at the bar-

rage has escaped notice; the opera-

tors at the plant will be, within

limits, in a position to control the

velocity of the waters discharging

through the barrage into the estu-

ary. This power may prove to be

of value in any future battle with

the tides.

With regard to the cross-section

of the regulated river, this writer

would suggest an area of about

75,000 sq. ft. near the Lake On-
tario outlet and one of perhaps

90,000 sq. ft. near He aux Coudres,
or an average width approaching
1,250 ft. at the upper and 1,500

ft. at the lower end. Skill and
foresight in controlling the main
river discharge can be a dominat-
ing factor in the design and opera-

tion of the main channel. Levees
or equivalent shore lines will be
necessary to the successful exclu-

sion of ice from the Waterw^ay
from Lake Ontario to the Estuary.

Such levees will protect a water-
way, without many of the aids to

navigation now considered as es-

sential. Most of the material re-

(luired for the levees can be secur-

ed from the widening and deejicn-

ing of the main channel.

Mr. Small's statement that much
of the present channel between
Lake Ontario and the Galoj)

Rapid is shallow is hardly correct.

Most of it is deep, but in places

it is much obstructed by islets,

shoals, and rock reefs. The writer

is under the impression that the

waters in any channel where the

average velocity reaches 4 feet

per second are in a condition of

turbulent flow, and the water
temperatures in such channels will

be found to api)roach an isother-

mal.

Mr. Small's objection to divid-

ing the river into two streams
at Galop rests upon the assump-
tion that our American neighbours
will do nothing to utilize their

half of the waters to the utmost
ad\'antage, both from the stand-
|ioint of power and navigation.

The writer feels that this view is

eiToneous. In the long run it is

certain that the American section

will be improved to an extent at

least fully comparable to any-
thing Canada may do. To build

a w^iolly American canal from
Rockway Point to Robinson Bay
is a task of about equal magni-
tude to the works already under-

taken at Beauhai'nois. The pos-

sibilities of such a wholly Ameri-
can canal are favourably com-
mented upon in the report of the
Joint Board of Engineers.

Between the two national canals

there would be a placid St. Law-
rence Lake extending from the
head of the present Cornwall
canal to Iroquois, and affording a

satisfactory route for trafl&c using
the present Canadian canal sys-

tem, provided an additional lock
is built at Iroquois.

Mr. Small's statement that two
canals would have twice the sur-

face area of one is incorrect. The
increase of area would be measur-
ed by the area occupied by two
additional canal banks, and would
amount roughly to one sixth.

Author's Summary

In closing the discussion on this

paper the author would first like

to make some additions to the

printed text.

Fig. lO'"' is a more or less hypo-
thetical profile of the proposed
cut-off canal to the Ottawa River,

jirepared from topographical maps
and from records of w^ell borings

by the Geological Suiwey and by
the Ontario Department of Mines.
The location used is not recom-
mended, but the sketch profile

will help to give a bett-er pictur

6 For convenience, illustrations referrt

to in this discussion iiave been repro-

duced from the original paper in tlv

June, 1951, Journal, under the origins

figure numbers.
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of the proposal to engineer-readers.

A much shorter location may be

possible, but this will depend upon
the depths, now unknown, of the

underlying rock.

^Mlether these works should bo

built at all is properly a question"

for government cabinets, with the

aid and advice of business organ-

izations such as Chambers of

Commerce, and of professional

economists.

The comments on Fig. 3 in the

paper should read as follows: "Fig.

3 shows the results of a series of

depth - temperature observations

taken in summer, mainly in Lake
Ontario. The form of the curves is

typical for the Great Lakes in

summer—always a warm shallow

and nearly isothermal surface

layer, a so-called thermocline, in

which the temperatures fall off

rapidly with increase of depth,

and a deep mass of waters with

a temperature approaching 39 deg.

F. The isothermal surface lay-

er may be broken up at any time

by wind action. Winds blow al-

most continuously across Lake
Ontario."

"Fig. 6 shows the broad shallows

between the reef across Lake On-

Fig. 6. Plan of the St. Lawrence river headwaters.

tario along the line of the Duck
Islands and the actual mouth of

the river. It is difficult to estimate

how much time the waters of the

river need to cross over these

shallows. There are undoubtedly

variations in velocity across the

\-ast cross-section of waters over-

lying the shallows. The waters as

a whole may take from 15 to 16

days to cross over them. The
time of water transit from river
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mouth to the Galop Canal is

known from the observations

taken by the Joint Board of Engi-

neers to be about 11 days making
the total time of transit and also

of cooling-off between the deep
lake and the Galop Rapids some
25 or 26 days.

In view of the attendance at

the Annual Meeting of Dr. H. B.

Hachey, it seemed proper to ex-

tend the survey of the Waterway
to include certain navigation

]iroblems found in the Gulf and
in adjoining waters. These are Dr.
Hachey 's particular fields of in-

\-estigation.

Special reports on the Waterway
between Beauharnois and Longue
Pointe have been issued by the De-
partment of Transport and by the
Quebec Hydro. It has also been dis-

cussed by Mr. Small in The Engi-
neering Journal in August, 1950.

If open channels are to be main-
tained on the main river, Mr.
Small's channels must be deepened
and narrowed, and the ruling velo-

city in the river must be changed.
If so, any developments on the by-
jiass channels of the Ottawa River
behind Montreal will not be re-

quired.

The best regulation of the St.

Lawrence between Lake St. Louis
and the Estuary can only be ob-

tained by using Lake Ontario as a
balancing basin, with which to

level off the effects of the some-
what rapid fluctuations in the Ot-

tawa River. This regulation the

writer finds by preliminary enquiry

to promise to be quite effective,

})rovided that the level of Lake
Ontario is always drawn down to

a set minimum before the end of

each winter. Thus the St. Lawrence
at the Galop would be reduced
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whenever the Ottawa rose at Caril-

lon, and the flow of the main river

below Lake St. Louis would vary
but little. Such a system of regula-

tion is impossible until the outlet

of Lake Ontario at Galop Rapids
has been much enlarged, and until

the Department officials are plac-

ed in position to adjust the levels

of Lake Ontario at any time to

the best advantage of Canada and
of the United States, considered

together.

A maximum output of power can

be obtained from the St. Lawrence
and the Ottawa, considered as a

single source of supply, with the

aid of Lake Ontario as a storage

basin. To gain this result the use

jf flood water over short periods

must be provided for.

The discussion which follows

covering conditions between Mont-
real and the open ocean is based

on a paper written by the author,

and published by the "Dock and
Harbour Authority" of London,
England. Taken together with the

original paper, these remarks out-

line a waterway project from New-
foundland to Lake Ontario, entire-

ly on Canadian soil, which could

be kept free from seriously ob-

structing ice. It would call for co-

operation from the United States

and from New York State only in

the regulation of the levels of Lake
Ontario, and in the division of the

flow into equal parts at Galop
Rapids.

Canada Gains Most From Waterway

The "All-Canadian Deep Water-
way", referred to in the paper,

means a waterway built entirely on

Canadian soil, entirely with Can-
adian money and with a minimum
of co-operation from our neigh-

bours to the south. If we consider

building the Waterway alone, we
should ask ourselves in advance
whether we as a country are suf-

ficiently strong financially to un-

dertake the job.

I think that question hardly re-

quires an answer. Ottawa and Tor-

onto have given the project full

approval. They doubtless did not

do so without considering all the

after-effects. It is about 100 years

since the merchants of Montreal
created the Montreal Harbour
Commission, and the Montreal
Harbour Commission promptly
started to build the first section of

the waterway, namely, the chan-

nel from Montreal to Quebec.

I would like to recall for a

moment the conditions under which
they started that undertaking. The
country was absolutely tied up in

a political deadlock. The Harbour
at Montreal had lost most of its

trade because the Corn Laws had
been repealed in England. The fin-

ancial condition of the country was
chaotic and three different curren-

cies were being widely circulated;

a knowledge of exchange was very
necessary in those days; and, fin-

ally, about one-half of the leading

merchants in Montreal had recent-

ly signed an annexation manifesto.

It was under those conditions and
with absolutely no financial back-
ing except the meagre revenues of

the Harbour of Montreal that the

Hon. John Young and his asso-

ciates started to build the Mont-
real Ship Channel. As you know,
they carried out the work with
complete success and it took them
from about 1850 to 1887 to do it.

They had deepened the channel
from 101/2 feet to 271/2 feet before

the Government of Canada decid-

ed that the work would be to the

general advantage of Canada, and
proceeded to take it over as a na-
tional undertaking.

If they could overcome all those

difficulties and make a triumphant
success, surely this great and pros-

perous country of ours can easily

undertake what is relatively a

smaller job.

The second question is whether
the United States is actively in-

terested in our ambitions to create

a real waterway. To that I think

the reasonable reply is no. They
have built up a magnificent over-

land transportation system from
the Great Lakes and from the

Ohio River to the Atlantic. They
have also built up a magnificent
system of electric power supply.

Naturally they are apprehensive of

the appearance of a publicly-own-

ed power plant and a publicly-

owned deep waterway, both under
the control of political nominees.

It is their right and privilege to

oppose it.

If you consider the whole Water-
way from Lake Ontario to the

shore of Newfoundland, you will

find that American interest in it is

comparatively small, not more than
10 or 15 per cent. It is not desir-

able to form a partnership with

people who have entirely different

ideas of the ultimate objective and
very different interests in the un-

dertaking to those which Canada
holds. For that reason, speaking

personally, I hope the negotiations

now in progress at Washington will

fail.

The Waterway is not a short

route between the main industrial

centres of the United States but
it is the ideal short route between
the industrial centres of Eastern

Canada. They all will benefit

from it. For that reason I hope
that we build it ourselves, to best

suit our own conditions and re-

quirements.

Our Objective

How far should we go in im-

proving the Waterway? My own
view is that our objective should

be the creation of a channel from

Lake Ontario down to the ocean,

that will always be open to navi-

gation. Any channel in the St.

Lawrence that will keep itself ice-

free will also be sufficiently deep

for navigation interests for a long

period.

Prevention of the formation of

ice depends on the depth and vol-

ume of the waters. A channel

about 60 feet deep would be about

right for the Waterway. What
difficulties would we have to over-

come to reach that objective?

The Ice Packs

At the entrance from the ocean

there are usually two great ice

packs which every ship must

avoid. One of those, known as the

Labrador ice pack, covers par-

ticularly the Grand Banks; tlii-

ice is brought south by the Labra-

dor Current.

Tiie second pack hes south eas".

of Cape Breton, and is known a--

the St. Lawrence ice pack. Thi-

ice is carried out from the Gull

Both are formidable masses 0:'

ice, but both are under close ob-

servation throughout the early

weeks of the navigation season

The Labrador pack is watched bv

the International Ice Patrol. Its

aircraft are constantly observing

the pack's movements, and al.

shipping is warned how to keep

out of trouble.

The St. Lawrence pack is watch-

ed by the Canadian Ice Informa-

tion Service. This service has

never permitted a ship heading

for the south-west corner of New-
foundland to get into ice trouble.

Between the two ice packs is n

wide open channel. The two ob-

servation services keep track of

this shifting ice, and keep all the

vessels informed as to where the

ice is.

In the Gulf itself is the Middle
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Pack, an enormous pack of

drifting ice, of probably some 15,-

000 square miles in area, filling all

the passage between Anticosti and
Gasp^. It also fills all the block

of water defined by Cape Ray, the

Magdalen Islands, Gaspe, Heath
Point on Anticosti, and Corner
Brook. One arm extends up into

the Jacques Cartier Passage. This
is not solid ice; an ice breaker can
work througli it, sealing ships

work in and out of it, and it is

said that a powerful merchant
ship couJd work its way through.
During this winter of 1950-51 this

pack has been about half its nor-
mal size, and remained all winter
between Anticosti and the Gasp<5
Peninsula. No ice passed outward
through the Cabot Straits. The
weather conditions existing were
almost without precedent.

Sources of Pack Ice

More information is needed.
Two important things are defin-
itely not known; the tempera-
tures of the waters that the pack
rides on, and where the ice comes
from. Only recently the Joint
Oceanographic Committee issued
a pamphlet dealing with the sur-
face temperatures of the waters
of the Gulf. It is a valuable docu-
ment, but relates only to the sum-
mer months; for the six months of
winter there is no information
available.

The Laurentian Current comes
in from the ocean along the line
of the deep soundings shown in
Fig. 9, and passes along the south
shore of Newfoundland and into
the Gulf. It is a tremendously
strong current. Norwegian scien-
tists, brought here to study the
Gulf fisheries, claimed it was
roughly a hundred times as great
as the discharge of the St. Law-
rence. It could cover the whole area
on which the middle pack floats,

with new water, to a depth of five
feet every day. This current of
"warm" water is constantly pour-
jing into the Gulf, and doubtless
has helped to keep the Lower Gulf
ompletely clear of ice this year.

The other current, which comes
lown from the St. Lawrence River
ind is known as the Gaspe Cur-
j-ent, can be first noticed near the
i:nouth of the Saguenay. It has a
neasured volume about equal to
;hat of the Laurentian Current.
iVhat one current brings into the
3ulf, the other current must al-

nost of necessity take out. Fortun-
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ately in the upper sections of the

Gulf all the ice drifts over to the

south shore, and is picked up by
the Gasp^ Current, much of it be-

ing lodged in the midle pack. The
Gaspe Current at the end of No-
vember has a temperature of about
35 deg. F. It may or may not go
much lower in winter. The im-
portance of these facts is simply
that we have no means of judging
how fast ice will form in the Gulf
itself, especially over the deeper
waters that the middle pack floats

en.

The question of where the mid-
dle pack ice comes from can be
answered generally, but not with
precision. No ice inward bound
ever passes along the south-west-

ern shore of Newfoundland. At
times a great deal enters the Gulf
from the Strait of Belle Isle. Some
ice must be formed in the Gulf, and
it is also known that the Gaspe
Current brings immense masses of

ice with it. This current will bring

down far more than enough ice to

fill the midle pack in the course of

a month.
As long as it is not known what

the relative quantities of ice are

that come into the pack from dif-

ferent sources, it is difficult to sug-

gest a way of fighting it. A most
interesting study of this question

is contained in a paper published
by the Departmemt of Marine and
Fisheries twenty years ago, and
prepared by Dr. Huntsman, en-

titled "Arctic Ice on our Eastern
Coast." In it he advocated the

complete closing of the Strait of

Belle Isle. This, he claimed, would
completely change the climate

along the northern shore of the

Gulf, making the whole Gulf navi-

gable in winter.

The writer hesitates to endorse
that opinion. The Strait of Belle

Isle ice, from the point of view of

navigation, is much the most dan-
gerous ice that gets into the Gulf.

Brought down by the Labrador
Current, it is generally seven or

eight feet thick, as compared with

St. Lawrence River ice this year,

that did not grow to more than
18 inches.

In addition, icebergs from the

Strait of Belle Isle break up and
leave behind them miniature ice-

bergs, called "growlers". These are

dangerous obstacles for a ship. A
special pamphlet, published by the

Canadian Joint Committee on
Oceanography on the flow of water
through the Strait of Belle Isle,

shows that there is always a double
current, one coming in and one go-

ing out. When the measurements
were being taken in mid-August,

6Q« :'-- !.'' Vs-B

Fig. 9. Plan of the Gulf of St. Lawretic<>-
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nearly the wliole nortli shore of the

Strait was lined with icebergs.

Barrase at Isle of Orleans?

The next mass of ice encounter-

ed is that brought down by the

Gaspe Current. This ice flow can be

almost entirely prevented. There
is now nothing to preA'ent the ice

from below Trois Rivieres break-

ing loose and drifting down the

river past the shoals between the

Isle of Orleans and the South

Shore, and so down into the Gulf.

These shoals are crossed by two or

three passages called "Traverses",

but no attempt is made to use

them in winter, due to drifting ice

and changing currents. The shoal

area is somewhere in the neigh-

bourhood of 600 square miles,

swept twice daily by tremendous

tides. Conditions are almost ideal

for ice formation, with quite shal-

low fresh water, unprotected from

the naturally cold air.

A barrage could be built across

the Estuary below these shoals, to

stop the drift ice. This will be a

job comparable to the cutting off

of the Zuider Zee from the Ger-

man Ocean. If the ice from the

main supply area to the Gaspe

Current were cut off, together

with the Belle Isle ice, the condi-

tions in the lower Gulf would be

similar to the conditions today in

winter between Murray Bay and

Seven Islands. That section is

regularly navigated through the

winter; the ships that navigate it

have some trouble with ice at odd

times, but it is not regarded as

serious.

If the drifting ice from the

river above Quebec was cut off,

conditions in the lower section of

the Gulf would definitely be more
favourable than are now found be-

tween Murray Bay and Seven

Islands. The reason for this is

that the winter chmate in the area

around Sydney, Port aux Basques,

and the Magdalen Islands is con-

siderably milder than around

Seven Islands, Matane, Tadous-
sac, Quebec or Father Point. In

addition there is the enormous
Laurentian Current sweeping in

constantly with water of milder

temperature. Because of these

facts, it may be reasonable to

draw the conclusion that there

would afterwards be no pack of

ice to cut off navigation between
Cajje Ray and the barrage, and
winter navigation would beconu;

t)uite safe.

Would Control Tides and River Levels

If the barrage below Quebec is

ever built, it should be high

enough to hold back all tides. If

it is built high enough to prevent

this, it will also be high enough
to govern the levels of the river

uj) to Montreal, and to hold those

levels at approximately spring

elevation. There is a valuable re-

port, now almost forgotten, pub-
lished by the Department of Pub-
lic Works about 1892 and prepar-

ed by R. Steckel, M. Can. Soc.

C.E. It deals with the levels of

the river between Montreal and
Quebec, particularly the varia-

tions between Trois Rivieres and
Quebec with the stages of the

tides and of the seasons. Mr.
Steckel's figures agree well with

more recent observations by the

Dominion Hydrographer.
As is well known, the Govern-

ment is working to create a safe

channel 35 feet deep at extreme
low water, up to Montreal. If the

levels can be held up to spring

elevations the new channel will

have nearly 50 feet of water all

the way up to Montreal. To make
this channel safe for navigation
in winter it will probably need to

be jirotected by levees on each
side.

The most serious difficulty en-

countered nowadays in trying to

reach Montreal in the early spring

is the sideways movement of the
ice, particularly in Lake St. Peter.

The ice breakers come up through
the channel, which, is narrow
compared to the entire river width.

The side ice naturally tends to flow

into open channel and the ice

breakers have to do their work all

over again. Also, some means of

making the water at Montreal a

little warmer than it is now in mid-
winter should be sought, a problem
which is dealt with in some detail

in the first part of this paper itself.

Conclusion

It may be said in conclusion that

the facts so far as we know^ them
today indicate that an open water-

way can be maintained between

Lake Ontario and the ocean. The
cost of such a channel can be

readily estimated as soon as the

necessary authorizations are given

by proper authority—the question

of undertaking the necessary

works then becomes a pubhc
question for the solution of which

the engineering profession will

have furnished some necessary

data. V

Aluminuin for Aircraft Hangars

A new design for an aluminum
alloy hangar enables the entire

framework to be erected without
any scaffolding, or even ladders, in

a very short space of time.

The traditional method of con-

struction of such buildings is to

put columns up first and then

build an arched roof across them.
In the new method each "half por-

tal" (i.e. each side column, to-

gether with the arch that springs

from it) is put together on the

ground. Its base is hinged at the

floor and it is then slowly hauled

up to meet the half portal opposite.

As they meet in the centre of the

roof, the two halves are bolted to-

gether to form a complete span.

Hoi.sting them into position can be

done by a small winch or by man-
ual labour.

Each set of four half-portal

frames can be constructed and put

up by six men in five days, with

the help of two men on the winches

during the lifting operation. "When

the arches have been lifted up.

the builders can climb them anc

begin work on the cross-members,

roofs, walls and so on. Girders and

other components can be lifted uj

to them with rope and tackle.

To speed construction, the hang-

ars are partly prefabricated: al

the main skeleton-structure is bull'

in medium lengths and assemblei.

on the site. In fact ninety per cen:

of the assembly work can be dom
on the ground.

The first of these hangars ha^

been built at London Airport. It-

total weight, with three bays eacl

capable of housing one four-engin-

ed airliner, is 312 tons, of whicl

102 tons is structure and sheetin.i:

weight, the rest insulation, doors

glazing, and decking.
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Engineering Achievements

IN Alberta

by

W. J. Dick, M.E.I.C.
Secretary,

Interprovincial Committee of Petroleum and Natural Gas.

A paper presented at the 30th annual meeting of the Association of

Professional Engineers of Alberta, at Calgary, Alta.

We are, tonight, celebrating the

Thirtieth Anniversary of the As-

sociation and it is, therefore,

pertinent to review the general

background of Engineering
Achievements in the Province, and
to deal in greater detail with the

achievements during the last thirty

years. Let us first define an engi-

neer. An engineer is one who devel-

ops the natural resources of a

country and/or uses the natural

forces of nature, and converts them
to the uses of man. To do this

efficiently requires years of study,

wide experience, and great vision.

Natural resources may be con-

sidered as wealth given to us bv
Providence to develop and use for

the benefit of man. It has taken
Nature millions of years to pro-

duce these resources, some of them
can never be replenished. There-
fore, we, as a people, arc left with
a sacred trust to develop them jud-
iciously and not wastefully, and
wherever possible to leave them to

posterity in a better condition than
we received them. Natural re-

sources are of no value if left in

the ground.

Unfortunately, engineers are not
prone to take an active part in

public affairs by voicing their opin-
ions. Yet no one is more capable of

guiding the destiny of our country
than they are. Too often commis-
sions and other public bodies deal-
ing with natural resources and
economics have little or no engi-
neering representation in their per-
sonnel, yet better results would be

secured if the worth of the engineer

was more fully recognized:

It has frequently been said, and
truly, that Alberta is the richest in

variety and extent of natural re-

sources of all our provinces. Let
us enumerate some of these re-

Tracing the geological deve-

lopment of Alberta, and showing

how the resulting physiography

has made power and irrigation

possible, this paper discusses in

lurn, railroading, coal mining,

power development, irrigation,

petroleum discoveries and devel-

opment, structures and high-

ways, fertilizer production, and

the achievements of the engin-

eering profession in each of these

fields. Tribute is paid to the

conservation measures set up to

protect the public. The author,

in conclusion, shows how the

Province is wisely using its re-

sources to retire its debt.

sources: 50 per cent of Canada's
coal reserves; practically 100 per

cent of Canada's known oil and
natural gas reserves; possibly the

world's largest known reserves of

oil locked up in our tar sands;

enormous deposits of salt and gyp-
sum; rich agricultural land; large

deposits of limestone, shales and
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clay suitable for the manufacture
of lime, cement, rock wool, bricks,

j)ottery, etc.

Geological Periods

This is truly a great heritage,

but these resources did not just

happen. They are due to first

causes based on the geology of the

Province, and the forces of nature
acting on the surface, including
and since the glacial period some
hundred thousand years ago. Dur-
ing the pre-Cambrian times the

Gulf of Mexico was joined up with
the Arctic Ocean forming a large

ocean whose eastern shore line was
bounded by the Appalachians and
the so-called pre-Cambrian shield

in Canada extending from a point
some 70 miles east of Winnipeg to

the mouth of the MacKenzie River.

The western shore line was the

Columbia River trench just west
of the present Alberta boundary.

During later geological periods

there was a gradual rising of this

area and a gradual curtailment of

the sea. In the meantime limestone

was being formed under deep water
conditions and sandstones and
shales laid down in the shallower

water. It is important to note that

in general the climate was warm,
as evidenced by the formation of

coral reefs and salt deposits as well

as hot water fossils found in the

area extending from the United
States border in Alberta to the
Arctic Ocean.

As this ocean bed became shal-

lower, with consequent increase in
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landed areas, there were oscillating

conditions between the laying

down of marine and fresh water
deposits. Vegetation grew and
flourished in the low-lying and
marginal areas, and their decay
and deposition formed enormous
]ieat bogs. These bogs were subse-

quently covered by sands and clays

washed in from the high land and
through the process of time and
pressure the peat was converted

into coal. The coal occurs in three

different horizons in Alberta.

After this great sea had disap-

peared the Rocky Mountains and
foothill areas were elevated by
folding and faulting by a thrust

from the west, which revealed the

underlying rocks which had been

deposited in the old sea. This was
followed by the laying down of

younger sediments until the Glac-

ial Period, when the whole area

was heavily eroded by the move-
ment of successive ice sheets, and
the area to the east of the moun-
tains was covered by a mantle of

glacial drift. Finally on the reces-

sion of the ice sheet (some 100,000

years ago) the topography of what
is now Alberta, Saskatchewan and
Manitoba appeared very much as

it is today.

At this time, one may ask what
this has to do with engineering

achievements in Alberta. The
answer is, everything! Because this

is how God left it, and the manner
in which they were left constitute

the problems facing the engineer

today.

The geology of the country

gave us deposits of oil, natural gas,

coal, salt, tarsands, lirae.stone, gyp-
sum, sands and clay. In the case

of the first four, these largely oc-

cur at various depths, amounting
up to some 15,000 feet in the case

of natural gas and at pressures ex-

ceeding 5,000 p.s.i. The problem of

winning these resources without
undue waste is the work of the

engineer. The mantle of glacial

drift presents two very serious

problems, one related to agricul-

ture, and the second in regard to

foundations for engineering struc-

tures and road building.

Physiosraphy

Providence was good to Alberta

in giving these resources. But had
it not been for the uplift of the

Rocky Mountains and foothill

areas, it is doubtful if agriculture

would have been possible on the

Prairies. One thing is certain, that

owing to low rainfall and low grad-

ient we would have had no water-
power development, and the water-
table would have been too low to

support a population on the

Prairies.

The uplift of the Rocky Moun-
tains and foothill area act as a

storage for rain, ice and snow and
establish a gradient, due to eleva-

tion, by which the streams and
rivers that rise in the mountains
flow, in general, across the Prairie

Provinces in an easterly or north-

easterly direction to empty into

Hudson's Bay, or northward to

empty into the Arctic Ocean by
way of the Mackenzie River. It is

these factors that make possible

irrigation and water power in the

south and central portion of the

Province, and water power and
navigation in the north, including

the Northwest Territories.

Railways

No single industry employs more
engineers in its many branches of

endeavour than our railways, nor
can any country be developed un-
less adequate transportation is pro-

vided. The first major undertaking
by the engineer was the construc-

tion of the Canadian Pacific Rail-

way. In 1883 this company laid its

steel across what is now Alberta,

and Medicine Hat and Calgary
came into existence.

Coal discovered on the Oldmaa
River led to the founding of Leth-
bridge, and a railway was built

from Dunmore to that point. In

1891 a railway was built from Cal-
gary to Edmonton which opened
up many new towns as centres of

excellent farming areas. Alberta is

now served by a network of rail-

ways, and the mileage has grown
from 1,060 miles in 1905 to some
6,000 miles at the present time.

Two outstanding steel bridges were
constructed, namely the bridge

across the Belly River west of

Lethbridge, and the High Level

Bridge across the North Saskat-

chewan at Edmonton.
Engineering skill in operation

has kept pace with railway con-

struction. Larger and faster trains

with increased motive power, burn-

ing coal as a fuel, were developed.

Now, due to supplies of Alberta oil

being available, the railways are

turning to oil-fire locomotives and
diesel operated equipment. The
standard of operation of our rail-

ways is as high as that found any-

where on the Continent.

Coal

Coal mining was first commenced
in what is now Alberta in 1886
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but it was not until 1906 that a

subrtantial production was secured.

The total value of the production

since its inception amounts to some
$850 millions. In early years hand-
mining was widespread, but more
recently a high degree of technical

skill and machinery has been ap-

l)lied to the industry.

Coal mining in the high-grade

bituminous coal areas in the foot-

hills belt is extremely hazardous,

due to coal gas and the high dip of

the coal seams, as well as other

factors that require high engineer-

ing skill to promote safety and
.successful operations. Most of these

mines are highly mechanized and
seme are served by hydro-power.

On account of the friability of the

coals, briquetting plants have been
installed at some of the mines to

produce coal briquettes for dom-
estic and power purposes.

Large coal cleaning plants have
been installed at all these mines
to remove impurities from the coal,

and in this way improve the qual-

ity of the saleable product. Mech-
anical stripping and mining opera-

tions are now being carried on
where conditions are favourable.

The coal mines of the Plains area

are almost completely mechanized,
both in respect to underground and
stripping operations. In general it

might be said that coal mining op-
erations in Alberta have kept pace
with the development of the coun-
try and are, today, considerably in

advance of other provinces so here,

again, a tribute can be paid to the

engineers.

In respect to steam operated
coal-fired central power plants, a
high degree of efficiency has been
secured. One of these, the Edmon-
ton Municipal Plant, is worthy of

special mention. Owing however to

competition of oil and natural gas,

the use of coal is being displaced
to a considerable extent in western
markets, and this offers a challenge

to the engineer if we are to hold
our place in these markets.

Water-Powcr

The Great Plains area, in gen-
eral, is devoid of natural water
powers, as the rivers traversing the

area have low gradients. Further-
more, an essential to economic de-
velopment of water power is that
the flow should be fairly constant
the year around. The climatic con-
• iitions in Alberta are such that the
winter flow of our rivers is ex-

tremely small, as compared with

Fig. 2. (jlenmore dam, Calgary, Alta.

the heavy spring and summer run-

off caused by the melting of snow
and ice in the mountains, and fain

in the spring and summer seasons.

On the other hand, the maximum
demand for power and light comes
in the winter months.
The best sites for water power

development are located in the

foothill areas. It is, therefore, ap-

parent that economic development
is only possible by the creation of

huge water storage works in these

areas, to equalize the daily flow of

the rivers in so far as possible. Few
Alberta rivers lend themselves to

this. The Bow and its tributaries

have been highly developed under

most difficult conditions, so that to-

day we have a well regimented

water storage and power develop-

ment on this river system. This

could only be done as part of. a

well conceived engineering plan.

Engineering development of the

Bow has not been confined to water
power alone, but this power has

been distributed over a network
to practically all cities and towns
within an area extending in a

northerly direction from the United
States boundary to a point fifty

miles north of Edmonton, and east-

erly as far as Saskatchewan. This
system is unique in that there are

few places where power in quantity

is used, and the average length of

transmission lines to serve small

users is greater than almost anv-
where else. Notwithstanding this

condition, more and more services

are being extended even to indivi-

dual farms.
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Engineering applied to water
power development, to suit condi-

tions existing in the Province has
been of a very high order, and
proper credit is due. From the

above it must not be assumed that

Alberta is devoid of water powers,
as further developments will occur

as irrigation works progress in the

north. The North Saskatchewan
and Athabaska have large poten-
tial, but dams and storage facil-

ities will be somewhat costly and
difficult.

Irrisation

There are large areas in the

Prairie Provinces where conditions

are such that successful farming is

only possible under irrigation. On
account of the increased yield per

acre and the work needed to be

done under irrigated farms, the

amount of land required to form a
farm unit is small. Therefore, irri-

gation supports a larger and more
closely knit population. The im-
mense advantage to farmers and
the country as a whole is well ex-

emplified by the City of Leth-
bridge, where irrigation has been
practised for half a century. With-
out irrigation, Lethbridge would
still be a small town. Today it has

a population of approximately 23,-

000, and retail trade, per capita,

is higher than for Edmonton or

Calgary, as well as above the Can-
adian averages.

Some of the larger early projects

were undertaken by private enter-

prise for colonization purposes, and
no doubt were of value in this fe-
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Fig. 3. Aerial view of the St. Mary's dam on the official opening day shows an
abundance of water, backed up for miles.

spect. However it was found that

the total cost of irrigation was more
than could be charged to the land,

and on aceount of its great value to

the country as a whole it became
a proper function of the Federal

and Provincial Governments to

provide financial assistance and
direction. There are now 13 irri-

gation projects in operation in Al-

berta, comprising an area of some
812,000 acres of irrigable land.

This area extends from Drumheller
to the United States boundary, and
from the mountain.s to the Saskat-

chewan boundary.

As part of the post-war planning

it was proposed to utilize to the

fullest extent the water resources

of Alberta for industrial, municipal

and agricultural purposes. Eight

projects were listed and the work
commenced on some of them. The
first to be undertaken was the St.

Mary-Milk River project.

This project was first conceived

.some thirty-seven years ago, and
has just reached fruition. Four in-

ternational streams, the St. Mary,
Milk, Belly and Waterton Rivers,

were all involved. Under an agree-

ment between Canada and the

United States in 1909, each coun-

try was allotted half the combined
flow of the St. Mary and Milk
Rivers. Distribution of the flow

from Waterton and Belly Rivers

has not been negotiated yet. If Al-

berta (Canada) does not get all

the water from these rivers the

project will be somewhat curtailed.

This stresses how important it is to

have engineering representation on

commissions and other bodies deal-

ing with natural resources.

This development will cost some
$30 millions, which works out at

a cost of $75 per irrigated acre.

The capital cost is being borne by
the Federal and Provincial Gov-
ernments. The Province will charge

$10 per irrigated acre for the water
right and a refund of the capital

cost. This can be cash or spread

over crop payments of 10 years.

The balance of the capital cost will

not be refunded. Some 450,000

acres will be irrigated, stretching

from southwest of Lethbridge to

a district a few miles from Medi-
cine Hat. The key structure to the

project is the St. Mary dam, which

is the largest earthen dam built in

Canada.

Crops "Under the Ditch"

Industrial developments result-

ing from irrigation are contributing

substantially to the general wel-

fare of southern Alberta and to the

Province as a whole. The Sugar in-

dustry is growing rapidly, with

plants at Taber, Raymond and
Picture Butte. The estimated value

of the 1950 sugar beet crop alone

was some $7 millions, while the

total value of crops on irrigated

land in Alberta the same year was
close to $27 millions. In its natural

state this dry land was unsuited

to stable agriculture. Now, througti

the services of the engineer, it is a

prosperous area. The rainfall has
l)een brought from the mountains
and deposited in an area of

low precipitation, thereby creating

some $27 millions annually of farm
products for the uses of mankind.

Alberta will always be a great

agricultural countrj^ and the value

of its farm products is still far in

excess of the value of all our min-

eral production. vSome fifty per cent

of our po])ulation is directly assoc-

iated with agriculture, and many
more are indirectly associated.

Petroleum and Natural Gas

Oil development in the Province

has passed through three phases.

The first phase was the develop-

ment of Turner Valley as a wet gas

field when, after the extraction of

gasoline, the gas was flared and

wasted. The total gas wasted would

have been sufficient to supply the

present needs of Alberta for some

twenty years.

The second phase began in 1936

with the discovery of crude oil ou

the flanks of Turner Valley. It is to

the credit of the Alberta Govern-

ment that The Petroleum and Na-
tural Gas 'Conservation Board was

established, and the field operated

according to good conservation

practice. This board was and still

is an Engineering Board. The peak

of production was reached in 1942

when the production amounted to

10 million barrels. There has since

been a decline in production, and

some 3,775.000 barrels were pro-

duced in 1950.

The third phase was entered by

the discovery of crude oil at Leduc

in 1947. followed by the discoveries

at Redwater, Golden Spike, Excel-

sior, Campbell, Joseph Lake, Stett-

ler. Big Valley and in the vicinity

of Camrose. Production amounted

to some 27 million barrels in 1950.

which supplied practically thv

whole of the Prairie Provinces.

We are now entering on a fourth

phase, namely, the reaching out for

further markets based on our ex-

panding reserves. The present re-

coverable reserves have been esti-

mated at some one and one-half

billion barrels of oil.

Interprovincial Pipe Line

Apart from the great develop-

ment programme carried on by the

oil companies in Alberta, amount-

ing to some $150 millions in 1950.

the greatest single engineering
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achievement was the construction

of the Inter-Provincial Pipe Line

from Edmonton to the Head of the

Lakes, by which oil refineries at

Regina and Moose Jaw will be

served en route, and Winnipeg and
Brandon by branch lines. However
the significant function of this lino

is to serve southwestern Ontario by
tanker service from Superior, Wis-
consin.

The capacity of this line is some
93,000 barrels daily, but already it

is inadequate to take care of mar-
ket requirements, and is being
boosted some fifty per cent by in-

creasing the number of pumping
stations. The development in Al-
berta is making such rapid progress

that it appears possible that in the

not too distant future Canada may
produce and market the equivalent

of her total requirements. When
this point is reached, national safe-

ty as well as the safety of North
America will be considerably en-

hanced.

Natural Gas

Natural gas development has not

kept pace with oil development on
account of lack of markets. Never-
theless, the reserves of gas discov-

ered, incidental to oil production,

are enormous and are well beyond
Alberta's needs. Should the exjwrt

of natural gas be i)ermitted, our
gas reserves would be greatly in-

creased by drilling. The treatment
of natural gas in volume, to remove
oil and other ingredients before

putting it into pipe lines, makes
available many products suitable

for use in chemical industries.

Natural gas pipe lines are being
extended, year by year, thus mak-
ing gas available to a number of

cities and towns in the Province.
The great development of oil and
natural gas, as outlined above, has
only been possible through vision

and the application of high engi-

neering skill in its many branches
of application.

Foundations and Road Construction

An engineer has continually to

deal with the origin and character

of our soils in respect to foimda-
tions for dams, bridges, buildings,

et-c., also in irrigation work and
particularly in respect to highway
and road construction. Our soils

being of glacial origin, clay, silt,

sand and gravel are mixed and
vary from point to point, and may
or may not be water borne. One of

the greatest specialized engineering
achievements in tlie last two de-
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cades in Alberta has been an
understanding of this problem and
improvements in its solution by
Alberta engineers. Engineers of the

Public Works Department have
made important contributions to

the better understanding of the en-

gineering properties of our native

soils. Others in the Province have
made similar contributions in re-

spect to earth works in general and
in particular earth dams. The Uni-
versity of Alberta has pioneered

soil studies in Canada, and their

contributions to the solution of our
peculiar soil problems have re-

ceived international recognition.

Road building in this Province
has also gone through three stages.

First, construction of country

roads, with few arterial highways,
when roads were just made from
the natural .surface materials what-
ever they may have been. Second,

a slight improvement by grading

and drainage with a top course of

gravel. The third stage has been
brought about by the increase in

the financial position of the Prov-
ince, due largely to revenues se-

cured from oil developments. A
time will come when the source of

such revenues will fall. Money ob-

tained in this manner is thus con-

sidered as capital, and is now being
used to reduce the provincial debt,

and a portion of the balance is

being used for capital improve-

Fig. 4. Interprovincial Pipe Line.
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monts, of which p?rmanent high-

ways secure a fair share. It is for

tliis reason that a liigh degree of

engineering skill is needed, so as to

construct more or less permanent
highways.
' The major problem confronting

the road builder in these first two
stages has been an economic one,

resulting from our low density of

population. He has been faced with

the problem of building an excep-

tionally large mileage of roads per

capita of population. It is only in

the third stage that increased fin-

ancial resources have partially

eliminated this problem, so that

high quality roads are now econ-

omically feasible. Due to the devel-

opment of the oil industry, heavy
oils and asphalt are readily avail-

able. These materials are being

us 3d to a large extent in permanent
and semi-permanent highways.

Alberta Nitrosen Plant

The first stages of World War II

created an enormous demand for

ammonium nitrate, which formed

the basis of manufacture of high

explosives. In the manufacture of

ammonium nitrate, ammonia is

first made; to do this it is neces-

sary to have suoplies of nitrogen

and hydrogen. The usual practice

is to secure nitrogen from the air

by first making liquid air; hydro-

gen is secured by the breaking up
of water into its constituents hy-

drogen and oxygen by means of

direct current electricity. This pro-

cess requires large quantities of

electric power.

This process was in use at Trail

prior to World War II, but the

hydrogen plant could not be ex-

panded at that time on account of

the shortage of electric power. As a

defence measure, a plant was in-

stalled by the Munitions Board at

Calgary, when the source of hydro-

gen was secured from methane gas

from Turner Valley; This was the

first plant to be constructed in

Canada using this process.

After the war, the plant was
taken over by the Consolidated

Mining and Smelting Co. and used

for the production of ammonia for

commercial purposes, principally

as fertilizer. The cost of production

is low enough to permit of its sale

in world markets. Its importance
as a source of fertilizer for the

Prairie Provinces is becoming more
apparent every year.

The three essential chemicals for

'successful agriculture are potash,

phosphate and nitrogen, and these

are extracted from the soil. If the

soil is naturally deficient in any
one of these substances, it is only

a matter of tims when the soil be-

comes impoverished, and lower

crop yield is the result. The origin

and nature of Prairie soils has been
bi'icfly outlined. The potash and
phosphate are present from the

erosion by the ice of the Lauren-

tian granites to the north and dis-

tributed by the ice sheet over the

whole covmtrA'.

Nitrogen is secured from the air

by the growth of vegetation. Since

the Glacial Period, plants have
lived and died and formed a shal-

low fertile layer (top soil) suitable

for agriculture. It is for this reason

that the top layer of production

soil should be conserved in every

way and not be allowed to blow
away. There are deposits of phos-

phate rock in Alberta and large de-

posits in Montana and Utah, so

that with ammonia as a source of

nitrogen, all the elements except

potash are readilv available for the

manufacture of fertilizers.

The potash in our soils is secured

from the breaking down of notash

feldspars in the granites, and there

is no great deficiency. Another ad-

vantage of commercial fertilizers

is to assist in the natural weather-

ing of the soil, and being in a sol-

uble state plant life responds im-
mediately. This Alberta nitrogen

plant, therefoj-e, qualifies as one of

our great engineering achievements.

Conservation

In order that the people may be

protected in all matters of policy

affecting natural resources, engi-

neering boards have been set up in

this Province and elsewhere in

Canada. Under legislation to devel-

op and protect the "rights of the

people", among these might be

mentioned: The Petroleum and
Natural Gas Conservation Board;
The Eastern Rockies' Forest Con-
servation Board; The Prairie

Provinces Power Board, and The
International Joint Waterways
Commission. Time does not permit

dealing with the functions of these

boards in detail, but two of them
in Alberta are worthy of special

mention.

The Petroleum and Natural Gas
Conservation Board deals with all

matters respecting drilling and
production of petroleum and na-

tural gas, with the object of con-

serving the resources of the Prov-
ince, preventing waste, and giving

each owner the opportunity of

obtaining his just and equitable

share of the production of any
pool. In this connection it can be

said that we have gained by the

experience of others, and today
have an excellent set-up to deal

with this important matter.

The Eastern Rockies' Forest

Conservation Board deals with for-

est and water resources. The
physiography of the Prairie area

has been previously outlined. The
water resources of the Prairie

Provinces are dependent upon
maintaining and preserving the

forest cover. This work is being

done by engineers jointly by the

Province and the Dominion Gov-
ernments. This work is of the

utmost importance, as not only are

the water resources of the Prairie

Provinces dependent upon its suc-

cess, but also the fertility of the

whole area. An important step in

the conservation of the wat«r sup-

ply of the northern rivers wa-
made by the Alberta Government
some years ago, when it withdrew
from farm use most of the north-

west area of the Province.

What these Achievements have meant

to Alberta

The engineering achievementij

have only been made possible

through the great resources given

to us by nature. Some fifteen year-

ago Alberta was on the verge of

bankruptcy. The public debt stood

at over $160 millions, and it took

more than half the revenue to pay
the interest on the debt. Now Pro-

vincial revenue is $75 million-

yearly, and the public debt ha-

been reduced by $56 millions. To
eliminate this debt in twenty-three

years would require only 7^2 per

cent of the present revenue.

In the past three years the Prov-

ince has received more than $80

millions from Crown reserve sales

and royalties from oil. This devel-

opment has had a tremendous im-

pact on the economy of the Prov-

ince. All of this has been mado
possible under our system of dem-
ocracy and free enterprise, which

brings to mind our greatest natural

resource, namely our people. Unless

we take an active part in the train-

ing of our youth in citizenship and

in pointing out the advantages of

our- democratic system, then we

may expect the reverse and lose all

those freedoms that we now enjoy

Unless we as engineers accept this

challenge and warning, we cannot

look forward with hope for the

future. ^
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Engineering Training
m

BRITAIN
by

Sir William Stanier, Hon.M.I.M.E.
Consultant to the British Railways,

London, England.

An address presented at the Annual Banquet of the 65th Annual General and Professional Meeting of

The Engineering Institute of Canada, at Montreal, May 11, 1951.

Mr. President, ladies and gen-

tlemen, it has been an inspiration

to come here again and see what
immense progress is being made in

all fields in Canada, and I couldn't

help thinking, what an inspiration

it was to young engineers to hear

the experiences of those who have
made good. Nearly all of them had
not only qualified technically but

practically, and what few words I

want to address to you tonight are

in connection with the training of

engineers as, we realize, new con-

ditions demand in our country.

When I started, in January,
1892, conditions for the training of

engineers were very different to

what they are at the present time.

We started in a shop and every-

thing had to be done as individual

pieces, and they had to be made by
the skill of the craftsman. Now,
sometimes I feel that skill of

craftsmanship is getting lost, due
to modern methods of production.

It is causing us in England a con-

siderable amount of concern. We
hear a great deal, and have done
since the war, of the importance of

scientific training and research. In
fnct, research has become a little

like Mesopotamia, that old lady
that had so much to do, and was
so comforting. I am not belittling

research in any way because more
than ever it is necessary, but if all

our graduates become interested in

research and work on scientific en-
gineering, who is going to do the
ordinary work?
One of the things causing us a

considerable amount of anxiety is

the sort of training the boys who
enter the trades and professions

associated with engineering will

get. Big undertakings can arrange

apprentice training, which gives

them the fundamentals of this

craft. Apprenticeship enables them
to get their grounding in technical

work, if necessary for them to be

able to interpret the work that is

done in the laboratories and re-

search organizations.

Now we have various schemes of

training the engineer. A boy can
start as an ordinary trade appren-
tice. By attending technical schools

one day a week, and also in the
evenings, he can attain the ordin-

ary national certificate and the

higher national certificate if he
works. Those certificates have
been approved by the major insti-

tutions in association with the
Board of Education. They are

largely administered through the

professional institutions. The high-

er national certificate qualifies a

man up to degree standard at the

university in the particular subject

he takes. That means that it is pos-
sible, and frequently happens, that
an ordinary trade apprentice can
reach the highest executive posi-

tion. That, for a conservative

country like England, is no mean
achievement.

Then we have the sort of train-

ing given to a boy from what we
call our public schools, who prob-
ably matriculates and gets a higher

school training before he leaves
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school. We start him as an engi-
neering apprentice, and while he is

taking his practical training he
goes to technical school. He may
go through to the higher national
certificate or he may get a fellow-

ship or scholarship to one of the

universities.

Then you get a graduate of the
university who works with a firm

of engineers as a pupil for three
years. If he has the brains he may
become a good engineer, provided
he has the technical qualifications.

He has to obtain practical experi-

ence. We place a great deal of im-
portance on practical training.

I noticed in the citation on Mr.
Anson that it was mentioned he
had extraordinary ability in hand-
ling men in connection with the
work in which he is engaged. To
my mind, from my experience, that

ability for handling men not only
depends on the temperament of the

individual but depends also on his

knowledge of the men's attitude to

life and their work. He can only

get that, to my mind, by actually

being in the work and being en-

gaged with them and learning their

difficulties and the sort of work
they have to carry out.

In Scotland we have a scheme
which is called a "sandwich sys-.

tem", which enables the boys to

work six months in a works and
six months in a technical college,

and that has turned out many^ fine

engineers. The "sandwich system"
enables industry to release a num-
ber of boys for six months in the
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year. Then they come back into

the works while another set goes

to the college, which has advan-
tages in the organized shop organi-

zation.

Now present conditions require a

much larger number of skilled en-

gineers to arrange the work and to

plan the work. It also requires a

certain number of skilled crafts-

men to interpret what these skilled

engineers have planned, as well as

to set up the machines and see that

they get out the work according to

the designs. They are a much
larger element who operate the

machines. In our experience it re-

quires a much larger staff of skilled

engineers and designers to plan the

work and organize it to produce it

economically. It is one of the ad-

vantages and also one of the dis-

advantages of mass production

work.

In addition to training, we have
made considerable strides in the

standardization of parts, in a re-

duction of a number of sizes used

for various articles. In 1945 I came
over here in connection with the

delegation to the American-Brit-
ish-Canadian Engineering Stand-

ards Unification Conference at Ot-

tawa, to consider a standard screw-

thread and we made a certain

amount of progress.

That was in 1945, and we are

.still waiting for the standard to be

issued. As chairman of the Engi-

neers' Divisional Council, twelve

months ago I inquired how it was
that they had made such slow pro-

gress. The main trouble seems to

have been to determine the size of

the bolt-heads and nuts. I im-
mediately said: "It's no good quib-

bling about this. Why not agree on
the American size?" And somebody
in the back of the room said:

•WHICH American size?" That
rather flattened me. I found there

are three sizes of nuts for each size

of bolts.

One can readily understand in a

big country like the United States,

where the industries are enormous,

that it would be difficult to settle

on a certain size of bolt and nut.

But it did occur to me that per-

haps that accounted for the large

amount of business done by the

Stillson Wrench Company, espe-

cially in the sale of monkey
wrenches.

The problem of standardization

of .screws has been before us for

thirty years, and we still have not

come to anv final solution. A con-

ference had started in London
when I left there and there were
some representatives from the

United States to discuss this sub-
ject. I am hoping when I get back
there will have been some advance
made which will enable us to issue

standard specifications.

One of the most important pro-

j)osals at the present time is the

Athlone Fellowship Scheme, which
has been promoted by the Board
of Education in London. It pro-

vides for 28 fellowships for univer-

sity graduates in Canada to come
to England and have the opportu-
nity of working at universities or

research associations. This will en-

able them to see something of what
is being done in those orgaaiza-

tions in the Old Country. You in

Canada live close to the United
States, and you have great priv-

ileges in being able to see what
they are doing. I have gathered
that you lose a lot of trained men
to the United States. Well, the Old
Country has still something to

show you, and we have still some-
thing to learn from you. The Ath-
lone Scheme, I think, is going to

provide a stimulus to the young
engineers from this side, if they
can see something of the way
things are done in the Old
Country.

In addition to those 28 fellow-

ships for university graduates
there are ten fellowships for young
engineers from industry. That in-

vitation, though, I gather, has not

been so enthusiastically received

as the fellowships for the univer-

sity graduates. We are not able to

show Canada how to mass produce

things in the same way as they can
in United States. We do not havc
their markets, and we are organ-
ized for a different sort of produc-
tion. When it comes to hea\'y engi-

neering, however, such as power
station plants and equipment and
heavy machine tools, I am quit<^

sure there is something of benefit

to young engineers who are inter-

ested in that side of the work in

England. I hope that in the course
of years young Canadian engineers
will take the fullest opportunity to

avail themselves of this fellowship

scheme.

I have a list here of the men
who are coming over later on in

this year, civil, mechanical, metal-
lurgical, to various organizations.

I can assure The Engineering Insti-

tute of Canada and the industrial

representatives that are here, that

anyone who comes over in connec-
tion with these schemes will have
the fullest opportunity of seeing

eveiything we have got and will

be helped in every way. I hope this

scheme will be encouraged and
suj)ported in ever^' way possible.

I want to assure you that I shall

take back to England ver>- happy
memories and recollections of your
kindness, and of the interesting

things I have learned. You have
the greatest opportunity in the

world in Canada. Your resources

are immense. You are training

people. The only disadvantage you
have got is this: There is such a

demand for your young engineers

that you have taken them into in-

dustry before they are properly
trained, and I leave that though!
with you. -v'

Electronic Device to Smooth Air Travel

A new Gust Alleviator for airlin-

ers has been flight-tested in Eng-

land. It is an electronic feeler, a

kind of rigid antenna, pointing

straight ahead from the aeroplane

nose, to detect bumps before the

aeroplane itself actually reaches

them. Although there is only a tiny

fraction of a second's waniing, this

is enough for a signal to be trans-

mitted automatically through an

electronic mechanism which in-

stantly adjusts the ailerons into

the best possible position to soften

the bump at the precise moment of

impact.

To get this timing right the al-

leviator automatically delays it?

signal for about one tenth of a

second so that the relation between
the distance of wing from the gust

alleviator and the speed of the air-

craft can be taken into account.

Besides improving passenger-

comfort, the automatic gust al-

leviator may help designers to im-

prove wing structures. At present

these are designed with a large re-

serve of strength to meet an occa-

sional heavy load placed on the

wing when an aircraft flies into a

gust without warning. The load?

(and hence the reserve-structure)

would be far less hea^'y in a plane

fitted with an Alleviator.
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Fig. 1. Navy-Douglas skyrocket research plane.

Rocket Propelled Aircraft

by

Kurt R. Stehliiig, S.E.I. C.

Rocket Research Engineer^

Bell Aircraft Corporation. Buffalo, N. Y.

The first attempts to apply rocket

propulsion to aircraft were made in

Europe a few years after the first

world war. Most of the efforts were
rather half-hearted, and not very
successful. Goddard in the United
States obtained several patents on a
proposed multi-rocket engine air-

liner; several gliders were built in

Europe, powered by gunpowder
filled tubes, which were fired suc-

cessively. However, the fields of

reaction motor design and applica-
tion and high speed and supersonic
air-flow behaviour were not suffi-

fjently explored at that time (pre

1940) to permit the building of a
-successful rocket aeroplane. Further-
more, since conventional aircraft

were considered adequate for mili-

tary and civil applications, little or

no research and development in

t^hese fields was carried on.

The evolution of a successful

rocket aircraft had to await the

perfection of a reliable liquid pro-
pellant rocket motor system. Gun
powder or other slow burning ex-

plosives had been used almost
exclusively for most applications of

rocket propulsion. However, their

severe limitations in energy content,
and lack of reliability, led pioneers
during the late "twenties" and

early "thirties" to investigate means
of utilizing new propellant combina-
tions, such as alcohol and liquid

oxygen. It was soon found these

liquid fuels were far superior to

conventional explosive powders in

several respects: They had a higher

thermal energy content; their rate

and method of burning could be
closely controlled; performance
could be predicted fairly accurately

and combustion chambers or rocket

"motors" could be designed for the

most efficient biu-ning and expan-
sion of the propellants. These in-

herent qualities of the liquid fuel

rocket systems initiated a new and
fruitful period of research and
development in rocket science.

The late war accelerated pro-

gress in the field to the point where

several types of rocket vehicles

were in production by 1945. Much
of this advance was achieved by the

Germans, who were desperately

trying to develop "unorthodox"
weapons, such as the V-1, the 14

ton \^-2 rocket and rocket fighter

planes. Although the Allies did not

develop a liquid fuel rocket missile

or plane for military purposes, they
did produce various excellent types

of powder-filled ordnance rockets.

By 1941 the Germans began to

realize that Allied bombers could

penetrate into the Reich despite

heavy opposition. A feverish inter-

ceptor development programme be-

gan. Since the need for a fast-climb-

ing, high altitude, high speed inter-

ceptor was apparent, rocket powered
aircraft were immediatelv con-

In this paper the author recalls earlv efforts to apply rocket propulsion to

aircraft, down to 1944 when the U.S. Armv Air Force discussed with Bell Aircraft

Corporation the design of a supersonic research plane, the Bell X-I.

Discussing the design of the various components of the Bell X-I, its performance

is compared with conventional planes and with other rocket aircraft, particularly

the German Me 163C. Conclusions are drawn as to the scope and possible future

uses of supersonic rocket planes.
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Fig. 2. The "Natter" Rocket Interceptor. The aircraft was launched vertical-

ly, from a tower, and was expendable. The pilot hailed out after his mission.

sidered. After three years of inten-

sive practical research a successful

rocket propelled interceptor, the

Me 163, was built and flown. Al-

though it was superior in several

respects to existing interceptor

fighters, and could have seriously

impeded the Allied bombing pro-

gramme, it was not produced in

sufficient quantities until early 1945,

too late to have any decisive

influence. The Nazis produced ano-

ther smaller rocket fighter, the

"Natter", but again not in quantity

until too late. The Japanese also

built a few small crude rocket planes

similar to the Natter, called the

"Baka". However, these machines
were really used as flying bombs
guided by Kamikaze suicide pilots.

First American Rocket Plane

In 1944 the United States Army
Air Force discussed with the Bell

Aircraft Corporation in Buffalo the

possibility of designing a man-
carrying supersonic research aero-

plane. Tentative specifications inclu-

ded a minimum speed of 800 m.p.h.

with a duration of two to five

minutes at 35,000 feet or over,

and capable of carrying 500 pounds
of recording instruments. The air-

craft was to be constructed and
arranged as conventionally as pos-

sible. It was to be constructed with
conventional tolerances, in order to

permit duplication on a production

basis. The experimental supersonic

X-1 aeroplane, an entirely American
endeavour was the result.

The design and operation of a

rocket plane entails many problems
and new concepts not met with in

classical aircraft practice. Some
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typical problems which are being

continually encountered and solved,

are, very briefly:

1. Structure and fuselage design

If the plane is to be operated at

sonic or supersonic speeds, the

wing, body, and control surface

configurations must be designed and
tested to withstand the severe con-

ditions likely to be encountered,

especially upon transition through
the "sonic barrier"—the turbulent

boundary region between subsonic

and supersonic velocities. All struc-

tural members, supporting surfaces

and skin must be of unusual
strength. Most rocket planes are

designed for and may operate at

supersonic speeds. Heat resistant

surfaces are required to withstand

the high temperature resulting from
air friction. Stainless steel skins

have been proposed.

2. Airfoil design

Conventional wings and other

lifting or controlling surfaces lose

their effectiveness at transonic velo-

cities. Furthermore, if rocket planes

are to be operated at high altitudes,

above sixty thousand feet, where
they are more efficient than air-

burning type craft, airfoils must be

designed to provide lift in the

tenuous atmosphere. Swept-back
and V-wings, delta wings and ex-

panding wings have been tried with

varying success. The trend seems

to be towards thin, tapering, swept-

back wings and tail planes for super-

sonic aircraft.

3. Motor design

Rocket power plant operation

and design differs markedly from

that of reciprocating or turbo jet

engines. A rocket engine (or thrust

chamber) is essentially a burning
chamber, wherein the inherent ther-

modynamic energy of some fuel in

the presence of an oxidizer may be
transferred into kinetic energ\' or

"thrust". The fuel and added
oxidizer are injected through a
multi-holed atomizing injector head,

inserted at one end of the chamber.
The two liquids are thoroughly
mbced and then ignited, either by an
external ignition device or spon-
taneously upon contact. The thru.st

chamber pressure may be as high as

500 p.s.i.

The hot gases resulting from the
combustion exert a net forward
thrust, are exhausted through a

constricting throat, and are then
expanded by a conical nozzle into

the atmosphere. During this expan-
sion the gases achieve supersonic

velocities, and also impart further

thrust to the rocket chamber. This

thrust must be initially strong

enough to overcome the starting

inertia of the vehicle and later, the

air (or parasitic) drag encountered
by the vehicle. The initial inertia is

often overcome bj' the use of two
associated rocket motors: a power-
ful "boost" motor which is fired

during take off and a smaller

"cruise" motor which is operated

during normal flight.

Rocket motors cannot easily be

throttled. If the rate of propellant

flow is varied, injector head charac-

teristics such as the rate of atomiza-

tion and the propellant distribution,

degenerate, with an accompanying
drop in chamber pressure with a

resultant decrease in efficiency. On
the other hand, if segmented multi-

injector heads are used, the spray

characteristics remain good; due to

the smaller mass flow of propellant,

however, the chamber pressure is

still decreased with a similar loss

in efficiency. An effect similar to

throttling is obtained by the use of

multi-motors (such as the four-

chamber X-1 motor) which can be

fired successively or simultaneously,

each at maximum efficiency.

Terms used in Rocket Design

Rocket power plants are not

usually described in conventional

terms, such as hp., cubic displace-

ment, etc. Instead, a new nomen-

clature is employed. A few of the

technical expressions which define a

reaction motor svstem are as follows:

(1) Thrust: > (lb.)—The net

forward force, due to the reaction

caused by the ejection of matter at

a high velocitv, or, F = - c. where
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c = velocity of exhaust gas and w
= weight flow rate of propellants.

(2) Effective Exhaust Velo-
city: c (ft. /sec)—The velocity of the

exhaust gases ejected from the

nozzle, or c = —
^.
w

(3) L*: (inches)—Characteristic

chamber length, a criterion of the

V
chamber geometry, or, L* = -j

,

where T'^ = chamber volume in in-^

and A, = area in in^ at the throat.

(4) Specific Impulse : / (seconds)

—This is an important parameter of

rocket performance indication, or

F
/ = - , where F = thrust in lb. and

vo

w = weight flow of propellants in

lb/sec.

(5) Density Impulse—The size

of a rocket power plant is very
small in comparison to the weight
or volume of propellants it consumes.
Therefore, the ultimate size of a
rocket plane is not governed by the
thrust or power required, but rather

by the impulse or work required. Or,

it is governed by the size of the

propellant tanks rather than the
size of the motor.
The weight of a rocket-powered

winged aircraft is of minor impoi-
tance compared with the volume,
m contrast with conventional air-

craft in which weight is more
important. As a result, the specific

propellant consumption on a volume
basis is far more significant than on
a weight basis. This "specific pro-

pellant consumption on a volume
basis" is called the "density im-
pulse"

—

Id. This factor can be
incorporated in an equation relating

time of flight t, volume of propellant

\\, and drag D^, as follows:

Fig. 3. The racket motor assembly of the X-1, built by Reaction Motors, Inc.

N..J. Each of the four chambers may be fired separately, or together.

The dimensions of Id are impulse/
unit volume, or lb. -sec. /ft. ^. It

follows that for an aircraft with
drag essentially independent of

weight, the time of powered flight

(and consequently the range) varies

directly with the density impulse.

An example of the above relation-

ships is indicated in Table I.

Valvlng, Piping and Associated

Equipment

While the motor is intrinsically a

simple device, the attendant auxi-

liary equipment is much more com-
plicated. In fact the quality and
design of the auxiliary mechanism..

TABLE I

Effect of Propellant Parameters on Range

Propellant Vol. (cu. ft.) 77.8 93.4* 77.8 77.8
Specific Impulse (Ib-sec/lb.) 200 200 200 240*
Density Impulse (Ib-sec/cu. ft.) 18000 18000 21600* 18000
Propellant Weight (lbs.) 7000 8400 8400 5835
Fixed Weight (lbs.) 4000 4400 4000 4000
Take-off Gross Weight (lbs.) 11000 12800 12400 9835
Weight ratio, Wp/Wo 0.636 0.656 0.678 0.625
Take-off Thrust (lbs.) 8800 10250 9920 7935
Propellant Consumption for Take-off

and Climb (lbs.) 4000 4550 4410 3133
Propellant Remaining for Cruise (lbs.) . . 3000 3850 3990 2702
Cruise Thrust (lbs.) 2000 2200 2000 2030
Cruise Duration (seconds) 300 350 399 325
Range (miles) 77 88 99 82.5
Percent Increase in Range 14.3 28.5 7.1

*Parameter increased 20%; others held constant.

(T. F. Reinhardt—"Factors .Effecting the Range of Rocket-powered Aircraft", _Aer.
Eng. Rev.—Volume 8, No. 10, 1949).
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rather than the actual motor, often

determine the success of a reaction

system. The fluids which the system
must handle are usually corrosive

and volatile, such as white fuming
nitric acid and gasoline; or spon-
taneously ignitable (hypergolic).

such as red fuming nitric acid and
aniline or hydrazine; or detonahle,
such as nitromethane, or cold,

such as liquid oxygen. Also, pres-

sures as high as six hundred pounds
prevail, since the propellants must
be injected at high speeds into the
chamber which may be at 500 p.s.i.

There are two main methods for

achieving these pressures. One is to

pressurize the fuel and oxidizer

tanks and force the liquids into the
motor. This requires rugged and
heavy tanks and piping, and some
means of achieving a steady gas
pressure supply. Gas generating
devices which can create a large

volume of gas such as CO2 or steam
are often used. The other method
consists of pumping the fluids into

the motor. This radically decreases
the tank weight, but creates a new
set of problems involving the design
of light, high-speed reliable, power-
ful, compact centrifugal pumps,
operated by some type of gas
generator. These problems are some
of the knottiest facing American
designers at this time. The Bell X-1,
Model 1, used pressurized tanks;
subsequent X-l's will use pumps.

Rocket plane designers, then, are
faced with a number of unique and
onerous problems, some of which
may be briefly summed up as

follows

;
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Fig. 4. The X-1 at High altitude cruising under power. Note shock-wave
patter in the exhaust jet.

1

.

The designing and mounting of

reliable rocket motor units of suffi-

cient power.
2. The design of an ignition sys-

tem which can re-ignite the motor
as often as required.

3. The provision for accurate
metering and instrumentation for

the monitoring of the motor or

motors during operation.

4. A considerable mass of piping

and valving and other equipment
including huge fuel and oxidizer

tanks must be fitted into the small

volume of a fuselage, which in

turn must be designed for sonic or

supersonic speeds.

The above list, of course, barely

t Miches upon the many and varied

problems with which designers are

continually confronted.

Performance and Comparisons

The rocket plane is the only
l<nown manner! aircraft capable of

reaching great altitudes and flying

at extremely high speeds. As such,

it is distinguished from LC. engine-

driven propeller, turbojet, pulsejet

or ramjet vehicles, which are very
much dependent upon the ambient
atmosphere, not only for buoyant
lift but also the oxygen required to

.-upport cx)mbustion. While the roc-

ket plane also requires the atmos-
phere for lift (unless it were to

operate as a projectile), it cari-ies

its own oxygen and hence is inde-

pendent of the air in this respect.

Since the atmosphere becomes ex-

tremely tenuous above 60,000 feet,
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air-breathing engines are limited to

altitudes not much in excess of this

figure unless enormous intake ducts

and serious efficiency losses can be
tolerated.

The conventional planes are in a

similarly disadvantageous position

with regard to very high velocities.

The ultimate attainable economical
speed for propeller and turbojet

craft may be about 8-900 m.p.h.

Huge ramjets may be limited to

speeds not greater than 1,600 m.p.h.

As the vehicle speed increases the

ram air stagnation temperature
approaches the allowable metal
temperature, thus allowing less heat

to be added in the combustion
chamber. This, in turn, limits the

ramjet exit velocity and since the

thrust depends on the difference

between the e.xisting velocity and the

missile speed, the thrust finally

drops to zero with increasing speed.

Rocket aircraft have an upper
speed limit determined only by:

(a) the ability to withstand air-

friction heat and (b) the fuel capa-

city. Actually the propulsive effi-

ciency increases with speed up to the

point where the flight speed equals

the exhaust velocity—the latter in

the region of 5,000 ft. per sec, or

almost 3,600 m.p.h., for present

common propellants such as liquid

o.xygen and gasoline or alcohol.

Furthermore, a very high rate of

acceleration and rate of climb is an
inherent feature of reaction pro-

pulsion—an essential asset for inter-

ceptoi- fighters. The thrust of a

rocket motor increases somewhat
with increasing altitude and is

independent of the flight velocity.

The chief disadvantage of the
rocket power plant is its high pro-

pellant consumption, with a conse-

quent short flight duration and
range. This drawback may be allevi-

ated to a small extent by the design

of eflficient motors and the use of

more powerful propellants. Rocket
plane pilots have extended the

range of their planes by successively

gliding and then cruising under
power.

Performance

Some performance data relating

to successful rocket planes Ls given

as follows

:

Me-163C—German Combat Interceptor

Ivength—22 Feet.

dross weight— 11,.300 lb.

Kmpty weight—.5,7.30 lb.

Fuel weight—5,570 lb.

Thrust—i,400 lb.—cruise motor, 660 lb.

boost motor,
3,740 lb.

Fuel consumption—1150 Ib./hr.

Take-off speed— 150 m.p.h.—Due to the

large change in weight of a rocket

powered plane during flight extremely
high wing loadings are desirable (and
necessary). This would cause take-off

difficulties in conventional planes.

However, rocket power plants have
a very high take-off thriLst available

and high-take-off speeds become
feasible.

Landing speed— 1 10 m.p.h.

Climbing speed—500 m.p.h.

Range—62 miles—under full power.
Duration: full throttle—1.5 min.

Maximum altitude (end of fueb

—

55,000 feet.

Rate of climb (best)—iO.OOO feet in 3

minutes.
"Critical Mach. No.—0.85—i.e.

speed of plane

speed of sound in plane's en\'ironment

Beyond this speed the plane tended
to become uncontrollable.

.Motor
—"Walter" Rocket—Double jet,

cruise and boost (earlier models had
only one thrust chamber (Fig. 3) ).

P'uel—Hydrogen peroxide (plus cata-

lyst) and gasoline or Hydrazine
Hydrate.

Miscellaneous—Take-off a.ssisted by a

disposable powder "Jato" unit. Earlier

models had a skid landing gear.

Propellants were fed to motors by a

turbo-pump.

Bell X-1—Supersonic Research Aeroplane

Length—31 feet.

Gross weight— 13,034 lb.

Empty weight—1,818 lb.

Fuel weight—8,216 lb.

Thrust—6,000 lb.—four 1,500 lb. motor

units.

Speed—Above Mach. No. 1. First U.S.

plane to flv "Faster than Sound"

—

about 1,000 m.p.h.

Maximum attainable altitude—much
higher than 50,000 feet.

^^"ing area—130 Ft^.

Wing loading—100 lb. 'sq. ft. at begin-

ning of flight.

Propellants—Liquid oxygen and ethyl

alcohol—water.
.Miscellaneous—Sealed, pre^urize.l pilot

cabin. X-1, No. 1, had nitrogen pres-

surized propellant tanks. Subsequent

models will have turbo-pump feed.
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The X-1 is launched from a B-29 at

present. Tricycle landing gear is

provided to permit take-off from
ground. Over 100 successful flights

have been made.

Anotlier supersonic research roc-

ket plane, the Bell X-2, is now
being built. This craft is a successor

to the X-1 type and will also be a

flying research and development
laboratory. The X-2 has a stainless

steel body and swept-back wings; it

is designed to attain higher speeds

than the X-I. Great Britain has

also begun to experiment with

small experimental rocket aircraft.

However, details are not available.

Conclusions

In these critical times the per-

formance characteristics of super-

sonic rocket planes are of special

interest to defense extablishments.

With existing technical knowledge,

interceptors can be designed to

operate at 2,000 miles-per-hour at

an altitude of 200,000 feet and with

a rate of climb of 50,000 feet per

minute. A fleet of such interceptors

would be a formidable defense

weapon.
Aside from its military uses, the

rocket plane can function as a

convenient practical high-altitude

test laboratory for the study of

upper atmosphere phenomena and
supersonic flight behaviour. It does

not seem too unrealistic to speculate

upon such future applications as

5,000 m.p.h. rocket passenger planes,

perhaps powered by nuclear pro-

pellants, spanning entire continents

in a few minutes—under power
only at the beginning of the flight

and gliding to the destination. In

the meantime, rocket propulsion
will surely find wider applications

in the civilian aeronautical field

—

especially with regard to rocket
:tssisted launchings of large planes.
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CANADA'S

NEW LEGAL YARD AND POUND
R. H. Field

National Research Council, Ottawa

By Act of Parliament, assented

to on 20 June, 1951, it is ordained

that the Canadian yard shall be

0.9144 of the International metre

and the Canadian pound shall be

0.45359243 of the International

kilogrannne. I

Before explaining the implica-

tion of the new act in detail, defin-

itions of the words "unit" and

"standard" are required.

A "unit" is an abstract magni-
tude, which can be used in cal-

culations or definitions, but wliich

lias no objective reality, and there-

fore is quite unaffected by ambient
physical conditions. A "standard"

is a real or tangible embodiment
of the unit required for purposes of

measurement, e.g., a metal bar to

represent a unit of length, which is

necessarily subject to ambient
effects, — temperature, pressure,

time, etc.,—and represents the unit

only within a greater or less de-

gree of error under strictly defined

physical conditions. As the degree

of precision required of a standard

increases, so do the physical con-

ditions affecting it become increas-

ingly important.

Thus, a straight line or a point

used in ,mathematical discussions

is analogous to a unit; it can be

discussed, but has no objective

existence. In the application of

mathematical reasoning to every-

day life pencil streaks or dots are

used, taken as analogous to stand-

ards representing the ideal lines

and points. As gi'eater precision

of these embodiments of mathe-
matical units is required, increas-

ed refinement and care are needed

in drawing the lines or dots. One
has only to view a carefully plot-

ted fine line under a microscope

to realize how far it departs from
the mathematical ideal.

The origin of the yard and of

the pound is lost in antiquity, but

they are very old units. Standards
for them are mentioned in early

English records; the oldest exist-
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ing official standard for the yard
dates from 1587. The present

(19511 British standards were con-

structed after fire had destroyed
the previous ones in 1834. Diffi-

culty was experienced in finding

authentic copies of the standards;

however, using the best available

tecluiical skill, guided by promin-
ent British scientists of the time,

bi-onze bars, engraved with refer-

ence lines, were constructed as

length .standards and some plat-

inum weights as standards of

mass. One bar antl one weight,

declared to be exact copies of the
lost standards, became the legal

embodiments of the yard and
pound units under the British

Weights and Measures Act of

1878. These standards continue to

represent the fundamental units

of the Imperial system. They are

in the custody of the British gov-
ernment and are not recognized

by certain other countries using
the British system, e.g. the United
States.

The metric system dates from
about 1790, in French revolution-

ary days. This system was offered

to mankind with the slogan, "A
tons les temps, a tons les peuples".

To some extent this slogan was
justified when, in 1869, the French
Government issued invitations for

an international meeting to con-

sider the question of an interna-

tional system of weights and meas-
ures. Eventually, in 1875, the
Metric Convention was signed on
behalf of 16 states. Others have
since adhered and there are now
33 in the Convention, including

Canada, which joined in 1906.

Among other activities, the Con-
vention sanctioned the establish-

ment of standards for metric units

and of the International Bureau
of Weights and Measures at Sevres,

where the primary standards are

preserved and where staff and
equipment are maintained for the

necessary work in distributing

copies of the standards and for
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research in scipiitific metrology.

The administration of the Bui-

eau and other alUed matters are

under the control of the Interna-

tional Committee of Weights and
Measures, composed of 18 mem-
bers, who must all represent dif-

ferent countries and one of whom
now represents Canada. This Com-
mittee meets in Paris at least once

in every two years; its decisions

are subject to the approval of an

International Conference of

Weights and Measures, held once

every six years, at which each

state adhering to the Convention

has one vote. There is no similar

centralized control for the British

system of weights and measures.

The Imperial standard yard is

not an accurate standard judged

by present-day requirements, due

to the relative coarseness of its

defining lines and to other factors.

Moreover, there is fairly conclu-

sive evidence that its length has

changed appreciably since its con-

struction. The British authorities

are well aware of these defects,

and consideration is now being

given to the establishment of a

new standard. In Canada the yard

was hitherto represented by a bar

similar to the Imperial standard

and op.en to the same objections.

In the United States the legal

yard is defined as 3600, 3937 parts

of the International metre, which

makes it about 1 part in 300,000

longer than the accepted length of

the British yard. The fact that

Engli-sh measures, as distinct from

metric, are under national control

thus makes possible the existence

(ji different values for the stand-

ards.

As regards the pound, the varia-

tion is not quite so great, but

again there is evidence that the

Imperial pound (of pure platinuin)

lias become lighter. Canada had as

its legal standard a platinum-

iriflium pound, which was origin-

ally made in London in 1874 and

certified by the British Standards

Department. A recent (1948) direct

comparison between the Imperial

[jound and the Canadian pound in-

dicates that the latter has gained

mass, intei'preted as further evi-

dence of loss in the softer Im-
perial standard.

It was originally (in 17901 in-

tended that the metre should rep-

resent a definite fraction of a

meridian of the earth, and so be

independent of material standards.

Unfortunately, it is possible to
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compare two standards of length

one with another, to a much higher

ri'hUi\'e precision than that to

which either standard can be

stated to reproduce this unit.

Hence, while the metre represents

very closely its ideal value, it is

actually defined as the length be-

tween two lines on a specified

platinum-iridium bar preserved at

the International Bureau of

Weight and Measures. Countries

subscribing to the Convention
possess copies of the metre, veri-

fied from time to time by the

International Bureau.
The ]honeers of the metric sys-

tem proposed to make the kilo-

gramme the mass of a decimetric

cube of water under specified con-

ditions. Practical considerations

made it necessary instead to de-

fine the kilogramme as the jnass

of a specified cylinder of platinum-

iridium also preserved at Sevres.

It is interesting to note that those

who constructed the old French
"kilogramme des archives" came
very close to realizing the desired

value, for tests made with the aid

of modern facilities have shown
that the volume of a kilogramme
of water under the defined condi-

tions is actually 1.000027 cubic

decimetres.

At the moment the metric and

Imperial un.ts depend on arbitrary

standards. It follows that the

ratio between, say, the Imperial

yard and the metre is based on

experiment, and may have a dif-

ferent accepted value if one of the

standards changes or if the errors

inevitable in. making the necessary

experiments should vary. Hence
there would appear to be strong

arguments against makinsc, say, a

new Imperial or a new Canadian
standard yard, as opposed merely

to legalizing an accepted ratio and

basing all length measurement on

a single .standard of proven stabil-

ity, such as the International

metre. This was done in the Unit-

ed States many years ago, but un-

fortunately the ratio legalized does

not agree with the accepted Brit-

ish value, resulting in the discrep-

ancy now existing in the United

States and British units, becoming

appreciable in the precision now-

attained in mechanical engineer-

ing, geodesy, etc.

Many standards associations and

other bodies have adopted the re-

lation of 1 inch=25.4 millimetres

as official, to avoid long strings of

decimals in calculations. This rela-

tion has the additional advantage
of falling between the present ac-

cepted values of the British and
American inches, and hence is ideal

for a compromise. It was recom-
mended for adoption throughout
the British Commonwealth by the

Commonwealth Science Congress
of 1947 and has recently been
endorsed by a widely representa-

tive official committee in England,
which has made an exhaustive

survey of all phases of weights and
measures legislation. Many au-

thorities in the United State-

favour its adoption and it has few,

if any, opponents.

Consequently, when the question

of re-establishing the obsolete Can-
arlian standards recently came to

the fore, it was officially decided to

base them on the International

metric standards, and in the case

of the yard to make one yard=
0.9144 metre, which corresponds to

1 inch^25.4 millimetres. In the

case of mass, the new value one

l)ound=0.45359243 kilogrammes,

fortunately, is in close agreement
with both British and American
values.

There is very good evidence that

the International metre and the

International kilogramme are ex-

tremely stable in representing their

units. Xo sign of measurable

change has been found in periodic

comparisons between various copies

of the standards. In so far as the

metre is concerned, additional

evidence as to its stability is given

1 y various direct comparisons of

the number of wave-lengths of

light in its length corresponding to

unique spectnmi lines. Hence, it

may be stated confidently that the

standards on which scientific and

practical measurements now made
in Canada are based, are as stablt

as it is humanly possible to make
or to measure at this time.

This necessarily summarized in-

formation may well be concluded

with the remark that it is quite

possible in the not too distant

future, that the long-sought nat-

ural standard of length may be

realized as a light-wave length ir

the spectrum of certain isotopes

The International Committee oi

Weights and ^Measures may soon

be faced with making a decision

whether or not the material stand-

ard metre should be deposed and

replaced by mere reference to the

properties of an atom, much a?

the Canadian yard has recently

been defined by reference to the

International metre.
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The First All-Canadian Diesel Locomotive

Many distinguished guests at-

tended an elaborate celebration in

Kingston on August 1st, marking

the introduction of the first consol-

idation road diesel locomotive

built by the Canadian Locomotive

Company in their Kingston plant.

Known as "K i n g s t o n Diesel

Day", the event also commemor-
ated completion in 1928 by this

company of the first road diesel

built on the continent, C.N.R.
Number 9000. Among some 400

guests present were the Rt. Hon. C.
D. Howe who dedicated and christ-

ened the locomotive; the Hon.
Leslie Frost; Mayor Clifford Curtis

of Kingston; W. A. Mather, pres-

ident of the C.P.R.; Donald Gor-
don, president of the C.N.R., and
many senior officials of both rail-

road systems and many leading
industries. Robert H. Morse, Jr.,

president of the Canadian Loco-
motive Company, was the host.

This first Canadian-built con-

solidation, "City of Kingston",
which comprises two complete
diesel electric units of 1,600-hp.

each, bore the maroon, grey, and
gold colours of the Canadian
Pacific Railway. Claimed as able

to haul a fully loaded freight train

at 65 miles per hour or a pas-
senger train at 110 miles an hour,
it is a prototype of a fleet of 78 dif-

ferent locomotives that will be
built at the C.L.C.'s Kingston
works.

Canadian Westinghouse engineers

claim this new locomotive has the
smoothest acceleration of any
diesel-electric put on Canadian
railway tracks. "Acceleration
through full speed range without
transition" is its exclusive feature.

"Shifting gears" to gain speed has
!)een eliminated,, permitting a very
Smooth start".

This consolida;tion diesel loco-

motive has the railroad world's

most compact power plant, with 40
i>er cent fewer moving parts than
in conventional diesels. Its op-

posed-piston engine delivers more
horsepower per square foot of floor

space, a factor of prime import-
ance. It has 15 per cent more pull

than its nearest diesel competitor.
Though total weight and in most
cases overall length is less, it fea-
tures higher percentage of weight
on drivers; working weight that
moves tonnage.
This consolidation line of loco-

motives are built in packaged units,

all interchangeable, and units can

be combined to make hauling units

with ratings all the way from 3200
to 9600-hp. Each locomotive can
be equipped with any one of six

gear ratios. A total of 78 different

locomotives can be built from only

one basic unit. Under all kinds of

conditions this engine has proven
itself outstanding for fuel economy,
reliability and ease of maintenance.

The Canadian Locomotive Com-
pany's history spans a 101-year

period, involving many changes of

ownership and a succession of

names. A great and continuous tra-

dition of locomotive building has
been maintained since the com-
pany's first railway engine. Grand
Trunk No. 88, was delivered in

1856. During the late "twenties"

the Company began to diversify

its output by making heavy equip-

ment for Canada's expanding min-
ing industry. Its industrial equip-

ment began to find markets in

food packing and processing, chem-
ical and metallurgical industries as

well. Now underway is an expand-
ing programme for the manufac-
ture of Fairbanks Morse pumps.
During World War II it became
an arsenal, producing gun mounts,
depth charge throwers, tank arm-
our and tank bogie wheels.

Last year controlling interest

was acquired by Fairbanks Morse
and Co. Under the guidance of its

president, Robert H. Morse, Jr., a

new programme of expansion is

dawning for the Company. It lias

spent over a million dollars in in-

dustrial expansion for diesel loco-

motive and diesel engine produc-
tion. The total expansion pro-

gramme will cost upwards of $2
millions. y/

The "City of Kingston", first of the ConsoHdation line of diesel-electric road
locomotives to be produced in Canada by the Canadian Locomotive Company,
Kingston. Prototype of a line of Consolidation Locomotives, this first model
is a road freight locomotive, capable of hauling heavy freight trains at 65
m.p.h. The passenger version of this locomotive will haul a full train at 110

miles an hour.
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The Brabazon Assembly Plant

During the Second World War a

committee was set up in Britain to

explore post war possibilities for

the British aviation industry. One
of the projects recommended by
the committee was the gigantic

Brabazon Airliner for inter-con-

tinental service.

ft. high and provides the principal

source of light for the interior. Sup-
plemented by a small amount of

roof and clerestory lighting, it pro-

vides well-diffused day lighting

good enough for technical opera-

tions in all parts of the bays. For
night work, a complete artificial

Fifj. 1. N iew o' the Brabazon hangar from the south-east.

This aircraft, named for Lord
Brabazon of Tara, chairman of the

committee, was designed by the

Bristol Aeroplane Company, one of

Britain's largest aviation organiza-

tions. Since the aircraft has a wing
span of 230 feet, and is 177 feet

long and 50 feet high to the tip of

the rudder, the assembly hangar
built for it at Filton near Bristol,

was in itself an engineering project

of formidable proportions.

General Description

The hangar consists of three

l)ays of equal span (358 ft. between
main steel supports) , but with the

centre bay 420 ft. deep and side

bays 270 ft. deep. The whole of the

front wall is occupied by sliding al-

uniinum folding doors arranged in

three pairs, one to each bay, so

that they can open and close either

to the sides or to the centre. In

this way, three openings each 330
ft. wide or six openings 143 ft. 6 in.

wide can be obtained. The overall

o[jening is 1,045 ft. long and 65 ft.

9 in. high. Each of the .six doors

is powered by two 5-hp. electric

motors, by means of which the

whole front of the hangar can be

opened in two minutes.

The back of the hangar is largely

taken up by a winrlow which ex-

tends to the full width of each bay
and in total is 1,000 ft. long and 50
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lighting system has been installed.

Four hundred and fifty groups of

mercury-vapour and tungsten-fila-

ment lamps each with a loading of

2,300 watts, are mounted on the

overhead catwalk, 75 ft. above the

floor.

Structural steel is used to span
the hall in the form of two-pin arch

latticed ribs, tied at the haunches
and set at 50-ft. centres. These
main frames vary in width, those

for the outer bays being 7 ft. wide
and for the centre bay 5 ft. wide.

To allow for movement and expan-
sion of each bay, the outer bay
arch ribs are in no way attached to

those carrying the centre bay. To
save floor space, the vertical legs of

the centre baj' trusses are nested

within those of the flanking bags,

where they come together. Move-
ment is allowed for at foundation*

level by resting the main ribs on
10-in. diameter steel pins set in

open arch pits 2 ft. 6 ins. below
floor level.

The roof consists of steel deck-

ing covered with half-inch insulat-

ing board and mineral-faced felt.

Fig. 2. The all-glass rear ».all >.l one of the hangar bays. Total glass area of

rear walls is some 50,000 sq. ft.
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The north window is of quarter-

inch polished plate glass, each pane
being 5 ft. high by 3 ft. 6 in. wide,

set in aluminum glazing bars. The
floor consists of a sub-base of six

inches of concrete, on which a nine-

inch reinforced concrete base is

laid.

Main Structure Details

Among the requirements for the

hangar were a minimum clearance

width of 300 ft. in each bay, a

minimum height of 60 ft. to the

underside of crane hooks suspended
from the roof, and the ability to

serve the whole floor area with

overhead cranes capable of lifting

a 10-ton load anywhere in each

bay. The final shape of the hall

was, in effect, finally determined

by the demands of the crane sys-

tem, which also necessitated the

complicated pattern of steelwork

filling the roof-spaces of the hall.

The possibility of using rein-

forced concrete as the main struc-

tural medium was carefully con-

sidered, in view of the prevailing

shortage of steel, but was finally

ruled out owing to the difficulty of

providing formwork and travelling

staging. It became apparent that

some kind of lattice construction

incorporating metal sections should
be used and consideration was
given to the use of aluminum al-

loy. The limited knowledge of its

use in structures of such size, com-
bined with supply difficulties, led

to its rejection.

The final decision was to use

(Structural steel members in lattice

formation, and considerable econo-

mies were achieved by using high
tensile steel for certain compon-
ents.

Once the general form and mat-
erials had been settled, it was
necessary to decide how the ad-
jacent frames of the bays should be

arranged. At a fairly early date, it

was recognized that a high level

Fig. 4. The Ltiabazon I on the apron on llie south side of the assembly hangar.

The Brabazon I in the east bay. The complicated pattern of steelwork
was demanded by the crane system.
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structural grid independent of the

roof framing would be required

for the crane system, as well as for

lighting and heating units, and it

was decided that a tie would be
necessary. This virtually convert-

ed the upper part of the frame to

a bow-string arch. Apart from its

advantages as a basis for the grid,

the tie was found to reduce mater-
ially the stresses in the whole arch
system, as it eliminated the ten-
dency of each frame to splay out at

the haunches under load. Stresses

arising from temperature changes
ruled out a fully continuous ar-

rangement and other designs were
rejected because they would not
allow a wing bay to be completed
before the centre bay.
The arrangement finally adopted

consisted of a series of entirely in-

dependent frames with ties at

haunch level, adjacent members
being nested within one another to

save floor space. This scheme, it

was found, best met aesthetic re-

quirements, gave flexibility to the

construction programme, allowed
speed of erection, and was fully

consonant with economy.
The final structural arrange-

ments had main frames at 50-ft.

centres supporting a series of longi-

tudinal lattice frames, which in

turn supported subsidiary frames.
Purlins and sheeting rails running
from subsidiary frames to main
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frames supported the roof sheeting,

claddiug, and insulating board lin-

ing.

Wind Loads

The difficulties of carrying fragile

cladding materials like glass and
asbestos cement on such a massive
structural framework created a

number of problems which may
never have been met before. Under
extreme gale conditions, for exam-
ple, it was calculated that frames
carrying exposed parts of the hangar
would sway up to five inches each

side of their normal position. This
meant that a range of movement
up to ten inches must be allowed

at eaves level. The problem was
aggravated by the fact that, while

a lateral wind force would cause

sway in the outer bay, it would
not affect the sheltered part of the

adjacent centre bay. It was, there-

fore, necessary to allow for move-
ment at the Valley gutter between
the centre and outer bays and to

make special provision for drain-

age.

Another problem caused by wind
sway arose from the fact that the

steel framework carrying the back
glazed walls had to remain fixed in

position while the adjacent return
walls and roof remained subject to

sway under gale conditions.

At the front and back sides, the
size of the main foundation bases

was governed by anchorage re-

quirements against uplift rather

than safe foundation pressure. The
overturning effect of the wind was
so great that the joint foundations

at the front side between the centre

and outer bays called for a rein-

forced concrete block 48 ft. by 30
ft. by 9 ft. deep in each case, in

order to hold the building down.

Buildins Services

The large capacity of the As-
sembly Hall, which approaches

33,000,000 cu. ft. in volume, neces-

sitated the installation of heating

and ventilating systems of vast

proportions. Space heating require-

ments are met by 80 steam-fed

unit-heater cubicles, 42 of which
are mounted on main stanchion

faces and 26 overhead on main
ties. Each operates under individ-

ual thermostatic control and pro-

jects warmed air through groups

of high-velocity projection nozzles.

The remaining 12 unit-heaters are

automatically brought into action

Headquarters Records

Each time the Journal or other Institute mail is dispatched we are advised of

undeliverable items due to incorrect addresses. Our records staff must follow up
these changes and the regular service to members suffers thereby. Please advise
headquai-ters when your address or occupation changes. The form below can be
completed, clipped, and mailed to headquarters in a few moments.

Name

Please Print

Home
Address

Surname Given names

n

Employer - . - .

.

Employer's
Adaress

D

Product or
Service

(Check address to be used for Institute mail.)

Position or
Title

Degree, Year
& College

Advise Headquarters Promptly of Changes

in groups of four when the main
doors are opened during the heat-
ing season; they are arranged to

create a vertical "blanket" of hot
air in the door openings. These
supplementary heaters continue to

operate after the doors are closed

until equable temperature condi-
tions are restored.

In planning the overhead crane
system, it was found that, owing
to changes in temperature and
loading conditions, the distance
between the ends of the rails for

the travelling hoist forming part of

the mobile bridges was subject to

variation by just over one inch.

The problem of hoist transference
was made more difficult by the

difference in level up to % in.

arising from non-uniform loads
setting up torque in the supporting
box girders. The problem was only
overcome by providing at each end
of the hoist two axles mounted at

different levels, with scarfing ar-

rangements to the rails of the tra-

velling bridges.

The concertina-type aluminum
doors at the front of the assembly
hangar are believed to be the larg-

est ever built. They are operated
automatically by push buttons on
the power mullions, which house
l^owerful electric motors. The
method of operation is for the

power mullions to wind themselves
backwards and forwards along fix-

ed cables running one above the

top guides, and the other in a

groove in the floor.

Floor

Since the prototype Brabazon 1

was designed so that the greater

part of its 130-ton weight was
carried on the main pair of two-

wheel undercarriage units, the load

applied to the floor over the con-

tact area of each wheel was ap-

proximateh' 30 tons. Scientific de-

<ign was, therefore, necessary for

the floor itself.

The construction finally chosen

consisted of consolidated layers of

!iard-core on an ash-blinded forma-

tion overlaid by a 6-in. concrete

sealing slab, which was in turn sur-

mounted by a 9-in. top slab of

high grade concrete.

The required thickness of hard-

core and the use of reinforcement

were determined as a result o:

shear tests made on undisturbec

samples of the sub-soil together

with micrometer deflection tests or

loaded plates applied to the pre-

pared surface before casting of the

concrete slabs. \
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From
Month

To
Month

Notes of the Institute and Other Societies, Comments
and Correspondence, Elections and Transfers

New Assistant General Secretary

At the September meeting of

Council held in Halifax approval
was given to the appointment of

Colonel H. G. Thompson, d.f.c,

E.D., M.E.I.c, to the post of assistant

general secretary to replace W. D.
Laird, m.e.i.c, who had resigned.

(A note on Mr. Laird's new work
appears in the Personals of this

issue.)

Colonel Thompson is widely
known in Canada through his ac-

tivities in military, professional

and industrial circles. His broad
experience forms an excellent

background for his new work with

the Institute. His wide acquaint-

anceship within the profession will

enable him quickly to be at homo
with his new duties and new sur-

roundings particularly when it is

noted that he was on the staff of

the Institute some years ago asso-

ciated with the work of the Engi-
neering Catalogue.

Colonel Thompson was born
near London, Ontario, and in 1922
was graduated from the Univer-
sity of Toronto with the degree of

B.A.Sc. in mechanical engineering.

For several years following gradu-
ation he worked in the heating,

ventilating and steam power plant
field, as applied to industrial

plants, particularly pulp and
paper and power. Later he became
in succession department head,

branch manager and manager of

various companies dealing with
the design and operation of steam
power plants. From 1932 to 1934,

Colonel Thompson served on the

staff of the Engineering Institute

in Montreal as Editor of Indices
of the Engineering Catalogue.

In 1937 he was selected to or-

ganize and command the first

Canadian Reserve Army Field

Workshop, with the rank of Major
and Ordnance Mechanical Engi-

neer. On the outbreak of war in

1939 this unit was mobilized to

full strength. Major Thompson
being promoted to the rank of

Lieutenant-Colonel, and proceed-

ed overseas with the First Cana-
dian Division under General Mc-
Naughton. At the end of 1940

Colonel Thompson was invalided

home and early in 1941 was a]i-

pointed Chief Ordnance Mechani-
cal Engineer at Defence Head-
quarters in Ottawa with the rank

of Colonel.

In January 1942 he went to

the Middle East as technical ob-

server for the Canadian Army. In

June he returned to England
where he served successively as

Deputy Director of Ordnance En-
gineering Services and of Mech-
anical Engineering at Headquar-
ters, First Canadian Army. After

having supervised the formation

of the Royal Canadian Electrical

and Mechanical Engineers Corps
(R.C.E.M.E.) in the Canadian
Army overseas, Colonel Thompson

was returned to Canada in August
1944 to become Director of Mecli-

anical Engineering at Army Head-
quarters, Ottawa, where he re-

mained until the end of the war.

In 1945 Colonel Thompson was
awarded the Medal of the Engi-

neei'ing Alumni of the University

Col. H. G. Thompson, M.E.I.C.

of Toronto, for outstanding

achievement in the field of engi-

neering. Following his retirement

from the active army at the end
of the war he rejoined the active

reserve in command of the work-

Cover Picture

That the gas turbine is now accepted for industrial, as well as avia-

tion, and other applications, is exemplified by the illustration on

this month's cover, of the rotor of a 5,000-kw. gas turbine for power

generation. Photo by courtesy Brown Boveri

THE ENGINEERING JOURNAL October, 1951 985



shops in the Toronto area and
during this period assisted in or-

ganizing the R.C.E.jNI.E. Corps
Association, of which lie served a^

president for the first three years.

Colonel Thompson joined the

Engineering Institute of Canada
as a Student in 1920 and has been

a corporate member since 1928.

He has also been a INIember of the

Association of Professional Engi-

neers of Ontario, the Canadian In-

stitute of Mining and Metallurgy,

the Institution of Mechanical En-

gineers and the American Society

of Mechanical Engineers for many
years. Last year he served as

chairman of the Ontario section

of the latter organization. He has

as well been a vice-president of

the Engineering Alumni Associa-

tion of the University of Toronto
since his return to civil life at the

end of the war.

The Institute is indeed fortu-

nate to secure the services of one

who is so well qualified for the

work.

Institute to Co-operate in Civil Defence

Civil Defence memorandum No.

38/51 issued in July last by the

Civil Defence Co-ordinator for

Canada, Major-General F. F.

Worthington and printed below,

outlines the arrangements which

at the request of General Worth-
ington have been worked out by

the Council of the Institute.

Branches of the Institute, par-

ticularly those located in target

areas where there is a local civil

defence authority, are to be avail-

able on request of such authori-

ties to give technical advice and

to assist in the interpretation of

the technical literature particular-

Iv in respect to the design of shel-

ters and the equipping and
strengthening of other structures

So far the technical literature

that has been distributed consists

of the booklet "Structural Defence .

Against Bombing" by Professor

Fred Webster, which is a reprint

of the Institute's publication, and
"Technical Guidance for Provision

of Air Raid Shelters".

Ottawa, 9th July, 1951.

Civil Defence Memorandum
No. 38/51

Offer of Assistance— The Engi-

neering Institute of Canada

1. In the Department of Public

Works, Ottawa, a committee has

been set up for the purpose of

studying the many problems con-

nected with the various types of

shelter and the strengthening of

public buildings. This committee

is composed of representatives

from the following organizations:

Department of Public Works
National Research Council

Defence Research Board
Canadian Con.struction Associa-

tion

Royal Architectural Institute of

Canada
Engineering Institute of Canada

together with building inspector.?

from Winnipeg, Toronto, Mont-
real and Ottawa.

2. In this connection, Mr. W. E.

Fancott, of the Department of

Public Works, has already visited

the United States and close co-

operation is maintained at all

times.

3. It is suggested that you
might wish to set up a similar

committee in your province, com-
[losed of representatives from the

local branches of the above men-
tioned and similar organizations.

4'. To date, the following mater-
ial has been issued to you:

"Structural Defence Against
Bombing", dated March, 1951.

and by permission of the Engi-

neering Institute of Canada.

A manual, entitled "Technical
Guidance for Provision of Air

Raid Shelter", which has been
adapted for Canadian use by the

Department of Public Works, is

now in the hands of the Printer

and is expected to be released in

less than 2 months. The prepara-

tion of this manual has entailed

a comprehensive study of the shel-

ter jn-oblem and will serve as an
overall guide for those areas re-

quiring such information.

5. Some time ago, a meeting
was held with the Secretary of the

Engineering Institute of Canada
when it was made known that the

Institute was willing to offer all

possible assistance in the way of

technical information and guid-

ance to those target areas which
might require some type of shel-

ter.

6. In a letter dated 20th June,

the Engineering Institute have
generously offered their services

and have notified their branches
to co-operate with the Civil De-
fence authorities in the respective

municipalities.

7. It has been suggested tnat

the local branch of the Engineer-
ing Institute could associate itself

with the local Civil Defence auth-

orities and, together, carry out a

general study of the requirements
with respect to shelters and
strengthening of existing and con-

templated structures. What is now
required is a general dissemination

of factual information on protec-

tive measures to be taken in the

form of shelter. Architects and
builders should have this informa-
tion or know where it can be ob-

tained.

8. In discussion, it was consid-

ered that one means of achieving

results would be to centre the re-

sponsibility in one agent having
close affiliation with the other

agents likely to be involved. This
central agent could instigate a'

group study or forum on the main
principles related to structural

strengthening, assessment required,

surveys, etc. From this, sub-
groups could be formed to study,

assess and provide guidance for

the following:

(a) For the individual dwell-

ings— Contractors and architects

working on shelters in new con-

struction or strengthening old con-

struction, could be brought in for

discussion.

lb) For apartment houses and
office blocks— Contractors who
erect such buildings could earn,-

out similar studies on these types
of construction.

(c) For industrial construction
— Contractors and others con-

cerned with industrial construction

could consider not only the shelter

of personnel but, also, the best

means of sheltering vital machin-
eiy.

9. In this way, dissemination of

technical knowledge on an auth-

oritative basis would be achieved.

10. It is requested that local

authorities in target areas be ad-

vised of the readiness of the Engi-

neering Institute of Canada to

undertake a service which is of

great importance to Civil Defence.

F. F. Worthington,
Civil Defence Co-ordinator

Department of National

Health and Welfare
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President's Visits

President Ira P. Macnab has

established his itinerary of branch

visits for the months of Septem-

ber, October, and November, and
while the programme will be well

underway by the time this appears

in print— we are including the

complete programme as a matter

of record. It is expec/ted that the

president will visit the Western
Branches en route to the annual

meeting at Vancouver in May,
1952.

Halifax, Friday, Sept. 14; St

John's, Nfld., Wednesday, Sept

19; Corner Brook, Saturday, Sept

22; Sydney, Monday, Sept. 24

Moncton, Wednesday, Sept. 26;

Charlottetown, Friday, Sept. 28;

Saint John, N.B., Monday, Oct. 1;

Rimouski, Friday, Oct. 12; Que-
bec, Monday, Oct. 15; Arvida,

Tuesday, Oct. 16; Montreal,

Thursday, Oct. 18; London, Mon-
day, Oct. 22; Sarnia, Tuesday,
Oct. 23; Windsor, Wednesday,
Oct. 24; Niagara Falls, Ont., Mon-
day, Oct. 29; Kitchener, Tuesday,
Oct. 30; Lakehead, Thursday,
Nov. 1; Sault Ste. Marie, Friday,

Nov. 2; Sudbury, Saturday, Nov.
3; Toronto, Tuesday, Nov. 6;

Peterborough, Wednesday, Nov.
7 (joint meeting with Belleville)

;

Ottawa, Thursday, Nov. 8; Sher-

brooke, Friday, Nov. 9.

Two New Branches to be Inaugurated

Council has approved the form-

ation of two new branches of the

Institute and the inaugural meet-

ings will be conducted by the

president during his tour of the

eastern branches.

The first will be at Rimouski on

Friday, October 12, and the

second at Sherbrooke on Friday,

N^ovember 9. Formal presenta-

tion of charters will be made to

each of the new branches and
special programmes are being ar-

ranged by the local members to

mark the occasions. On the Satur-

day following each of these in-

augural meetings a regional meet-
ing of Council will be held at these

places.

Design Competition

The National Industrial Design
Committee has announced a $7,-

000 competition, with the purpose

of stimulating the greater use of

trained Canadian talent in the

designing of manufactured pro-

ducts.

Sponsored by the National In-

dustrial Design Committee, and
financed by the Aluminum Com-
pany of Canada, the Canadian
Lumberman's Association, and the

National Gallery of Canada, the

competition will receive entries

until January 15, 1952.

Emphasis is laid on economy of

l)roduction, mechanical efficiency,

suitability of form to the function

of the object, and simplicity of

design. Awards will be given for

four clearly specified items of

Canadian design, which designs

must be suitable for mass produc-
tion by available manufacturing
processes in Canada. In each cate-

gory there will be first, second and
third prizes, of $1,000.00, $500.00,

and $250.00.

Detailed rules of the competi-
tion may be received from D. W.
Buchanan, secretary. National In-

dustrial Design Committee,
Ottawa.

Nominees for Office

The report of the Nominating Committee, as accepted by Council at the meeting
held on September 14th, 1951, is published herewith for the information of all

coi-porate members as required by Sections 19 and 40 of the by-laws:

President:

Vice-Presidents:

Zone "B" (Prov. of Ontario) A. E. Berry Toronto
*Zone "C" (Prov. of Quebec) G. T. Malby Isle Maligne
*Zone "D" (Maritime Provinces) D. J. MacNeil Antigonish, N.S.

Councillors

:

tCape Breton C. N. Murray Sydney
tHahfax W. H. Chisholm Halifax
tMoncton N. B. Eagles Moncton
tQuebec Hector Cimon Quebec

,

IMontreal E. R. Smallhorn Montreal
A. D. Ross Montreal

fCornwall D. Ross-Ross Cornwall
tOttawa B. G. Ballard Ottawa
fPeterborough A. R. T. Hailey Peterborough

- fHamilton Neil Metcalf Hamilton
tKitchener M. A. Montgomery Kitchener
tNiagara Peninsula Paul E. Buss Thorold
tSarnia E. W. Dill Sarnia
iSauIt Ste. Marie D. C Holgate Sault Ste. Marie
tToronto CD. Carruthers Toronto
tWinnipeg T. E. Storey Winnipeg
tCalgary J. J. Hanna Calgary
tLethbridge P. E. Kirkpatrick Calgary
tVancouver S. Hogg Vancouver

* One vice-president to be elected for two years.
t One councillor to be elected for two years.
1 One councillor to be elected for three years.
§ Two councillors to be elected for three years each.

Correspondence

Atmospheric Pollution Control

July 31, 1951.

Mr. Editor:

I perused the committee report

•on "Atmospheric Pollution in Can-
ada" in May 1951 issue of the

Journal and thought that I would
like to draw to your attention the

great strides which have been
made by the Air Pollution Control
District of Los Angeles County.

I had the privilege of assisting

Colonel Gordon P. Larson, Direc-
tor Los Angeles County Air Pollu-

tion Control District on some of

their projects. It may interest you
to know that the first pilot course

in Air Pollution Control was re-

cently completed at Loyola Uni-
versity. I have organized this

course in collaboration with Col-
onel Larson,

If I can be of any assistance to

the Journal or to any of your sub-

scribers in connection with same,
please write, I am resigning from
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the Engineering Faculty of Loyola
University to devote all my time to

private practice.

Octo;:er 31, 1951

Mr. Editor:

I have your letter of .luly 31st

from ^Ir. I. Raidel.

It should be noted that the Los
Angeles scheme was described in

considerable detail in my subse-

quent paper on "Air Sanitation".

(See July 1951, Engineering Jour-

nal—Ed.)

E. A. Allcut, m.e.i.c,

Professor of Mechanical
Engineering,

University of Toronto

News of Other

Societies

Canada's 1951 Power Show,
sponsored and held in conjunction

with the annual convention of the

Institute of Power Engineers
(496 Church St., Toronto) will be

held in the Royal York Hotel,

next November 26, 27, 28 and 29.

The Montreal Section of the

American Institute of Electri-

cal Engineers has elected the

Executive Committee for the

year 1951-1952, as follows:

Past chairman, A. Malkin;
chairman, J. M. Sharpe, m.e.i.c;

secretary-treasurer, L. Roy, m.e.

I.e.; programme chairman, H,
Bush, m.e.i.c; membership chair-

man, G. H. Gillett, m.e.i.c; exe-

cutive, E. D. Bent, M. C. Archi-

bald, M.E.I.C, R. C. Short, jr.E.i.c,

L. K. Hart.

The committee of the St. Maur-
ice Valley Sub-section is as fol-

lows: chairman, M. T. Ferguson;
vice-chairman, H. Westman ; secre-

tary-treasurer, J. B. Simpson;
assistant secretary-treasurer, R. F.

Brooks.

The American Institute of

Electrical Engineers (33 West
39th Street, N.Y.). announces the

winter general meeting to take

place at the Hotel Statler, New
York, N.Y., January 21 to 25,

1952.
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The American Society of Me-
chanical Engineers (29 West
39th Street, New York) will hold

the 1951 annual meeting at the

Chalfonte - Haddon Hall Hotel,

Atlantic City, N.J., November 25

to 30.

The annual meeting of the

American Institute of Chemical
Engineers 120 East 41st Street.

New York 17, N.Y.) is scheduled
for December 2 to 5, 1951, at the
Chalfonte - Haddon Hall Hotel.

Atlantic City, N.J.

Elections and Transfers

At the meeting of Council held at the

Lord Nelson Hotel, on Friday, Septem-
ber 14th, 1951, a number of applications

were presented for consideration and ou
the recommendation of the Admissions
Committee the following elections and
transfers were effected:

Members:
E. H. Allen, Mackenzie, B.G.
H. M. Aspinall, Sydney, N.S.
P. F. Danel, Grenoble, France.
E. L. Dauphin, Cornwall.
G. L. Dunn, Montreal.
W. Graetzer, Lloydminster.
B. Hardcastle, Toronto.
D. F. Hutton, Toronto.
T. C. Keefer, Toronto.
J. S. Kendrick, Vancouver.
F. E. J. Le Pelch, Beauport, Que.
E. E. W. Oke, Waterloo, Ont.
G. H. Pittaway, Montreal.
H. Rozovsky, Asbestos.
P. Shane, Winnipeg.
H. Shoten, Montreal.
D. L. Sprung, Vancouver.
F. E. Turner, Halijax.
W. Watson, St. John's, N'jld.

F. Wolf, Montreal.
G. M. Young, Sherbrooke.

Juniors :

J. L. Desautels, Three Rivers.
D. W. Durst, Peterborough.
H. G. Dutz, Vauxhall, Alta.

.]. W. Francis, Montreal.
D. M. Gunn, London, Ont.
D. Jamieson, Sydney, N.S.
H. O. Kohlmeier, Flin Flon.
R. J. Kostick, Kenora.
A. F. Morrison, Montreal.
R. L. Schleihauf, Arvida.
C. E. Scott, Shawinigan Falls.

D. H. Simpson, Sarnia.

R. A. Tothe, Caledonia, Ont.

Transferred jrom the class of
Junior to that of Member:
H. G. Burbidge, Montreal.
A. K. Butt, St. John's, N'fld.

W. A. Chadwick, Montreal.
H. T. Hart, Jamaica, B.W.I.
R. F. Gibson, Montreal.
H. P. Klassen, Rivers, Man.
.!. P. M. LeBel, Rimouski.
L. G. McDiarmaid, Hollyburn, B.C.
R. M. Monaghan, Seven Islands.

E. A. Robei'tson, Vancouver.
W. G. Secline, Cap de la Mad.

Transferred from the class of
Student lo that of Member:

G. Gravel. Jonquiere, Que.

Transferred from the class of
Student to that of Junior:

G. J. Gold.sworthy, Winnipeg.
H. T. Work, Winnipeg, Man.

The following Students were admitted:

R. B. Bean R. T. MctLaughlin

J. Corbould
M. Cytoulsky
A. K. Dixon
A. C. Eliadis
S. R. Falconer
E. C. Garrow
R. C. Godding
A. E. Hurd
M. Klein
G. J. McGee
J. N. McGowan

W. S. Robertson
J. C. Rawson
A. W. Scott
J. V. Selby
J. M. Squire
A. E. Sulavella
J. R. M. C. Szogyen
F. J. H. Tasker
A. C. Testart
J. A. Walsh
B. E. Wilson

G. W. Bowers
A. D. Burford
E. A, Clawson

W. B. iMoTavish
J. Ortega-Martinez
D. M. Penrose

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:

G. C. Drake, Calgary.
J. H. Hole, Calgary.
W. D. Houser, Calgary.

J. M. Prv'de, Calgary.

Juniors

:

E. M. Foo, Edmonton.
G. V. Whitaker, Edmonton.

Junior to Member:
A. G. Bray, Calgary.

Sask^^tchewan

Junior to Member:
L. J. Walker, Regina.

Manitoba
.Me7nbers:

H. E. Amos, Wii^nipeg.

R. D. Cahoon, Winnipeg.
E. F. Gillies. Winnipeg.
.\. F. McLaughlin, Winnipeg.
D. F. Michie, Winnipeg.
J. F. Mills, Winnipeg.
H. W. Nelson, Winnipeg.
W. B. Peterkin, Winnipeg.
D. A. Ross, Witmipeg.
J. E. Scott, Winnipeg.
R. J. Willms, Winnipeg.

Nova Scotl\
Members:

J. E. M. Dawe, Halifajc.

C. F. MacGillivray, Glace Bay.

Junior to Member:
G. F. Bavne, Dartmouth.
D. K. Bell, North Sydney.
A. Macdonald. Bear River.

S. .\. Reexes. Halifax.
.1. S. Stevens. Windsor.
Iv. .\. Wright. Halifax.

Qtebec
.M ember.''

:

.]. Langevm. Montreal.
W. S. Panesar. Montreal.

S. A. Purski, Montreal.

Student to ' Junior:

R. Beaugrand, Anse a FUs, Que.

J. P. Cote. St. Johns, Que.
E. B. Lindsay, Montreal.
C. G. Renaud, Laval des Rapides.
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THE ENGINEERING INSTITUTE OF CANADA

MEMBERS OF COUNCIL - 1951

PRESIDENT
IRA P. MACNAB, Halifax, N.S.

*J N FINLAYSON, Vancouver, B.C.

PAST-PRESIDENTS

tJ. E. ARMSTRONG, Montreal, Que. tJAMES A. VANCE, Woodstock, Ont.

to. G. R. ARMSTRONG, Windsor, Ont.
*DRUMMOND GILES, Cornwall, Ont.

VICE-PRESIDENTS

tJ. W. SANGER, Winnipeg, Man.
tJ. B. STIRLING, Montreal, Que.

*E. O. TURNER, Frederieton, N.B.
*J. F. WICKENDEN, Three Rivers, Que.

tG. W. ALLAN, Vancouver, B.C.
tM. L. BAKER, Halifax, N.S.
tD. W. BEWS, Belleville, Ont.
tR. BOWERING, Victoria, B.C.
*L. R. BROWN, Sault Ste. Marie, Ont.
*W. E. BROWN, Hamilton, Ont.
tA. H. W. BUSBY, Trail, B.C.
*P. E. BUSS, Thorold, Ont.
tJ. P. CARRIERS, Montreal, Que.
*R. N. COKE, Montreal, Que.
*A. G. DONALDSON, Lethbridge, Alta.

tL. A. DUCHASTEL, Montreal, Que.
*F. F. DYER, Sarnia, Ont.
tE. J. DURNIN, Regina, Sask.
tE. R. EATON, Sudbury, Ont.
tM. EATON, Shawinigan Falls, Que.

*For 1951 tFor 1951-52

COUNCILLORS
JH. GAUDEFROY, Montreal, Que.
*D. G. GEIGER, Toronto, Ont.
}E. R. GRAYDON, Toronto, Ont.
§C. B. HAMILTON, Toronto, Ont.
*R. T. HOLLIES, Calgary, Alta.
§L. D. HOPKINS, Halifax, N.S.
*E. B. JUBIEN, Montreal, Que.
*T. H. KIRBY, Winnipeg, Man.
tS. E. FLOOK, Port Arthur, Ont.
tW. P. C. LeBOUTILLIER, Kenogami, Que.
tG. W. LUSBY, Windsor, Ont.
tJ. F. MacLAREN, Toronto, Ont.
*J. O. MARTINEAU, Quebec, Que.
*F. H. MIDG LEY, Kitchener, Ont.
§J. P. MOONEY, Saint John, N.B.
tJ. W. MORRIS, St. John's, Nfid.
tV. A. McKILLOP, London, Ont.

§L. L. O'SULLIVAN, Montreal, Que.
*R. L. PARSONS, Moncton, N.B.
*F. R. POPE, Peterborough, Ont.
*W. C. RISLEY, Halifax, N.S.
tA. C. ROSS, Ottawa, Ont.
*D. ROSS-ROSS, Cornwall, Ont.
JA. S. RUTHERFORD, Montreal, Que.
§P. M. SAUDER, Lethbridge, Alta.
*C. M. SMYTH, Sydney, N.S.
§M. J. SPRATT, Regina, Sask.
*P. B. STROYAN, Vancouver, B.C.
*A. A. SWINNERTON, Ottawa, Ont.
tl. R. TAIT, Montreal, Que.
tD. O. TURNBULL, Saint John, N.B.
tH. W. TYE, Edmonton, Alta.
tM. L. WADE, Kamloops, B.C.

tFor 1951-52-53 ^Representing sister societies.

ASSISTANT GENERAL SECRETARY
H. G. THOMPSON, Montreal, Que.

TREASURER
G. A. GAHERTY, Montreal, Que.

GENERAL SECRETARY
L. AUSTIN WRIGHT, Montreal, Que. FIELD SECRETARY

L. F. GRANT, 236 Avenue Road, Toronto, Ont.

COMMITTEES
ADMISSIONS*

L. A. DUCHASTEL, Chairman
J. M. CRAWFORD
W. 0. SORBY
J. D. SYLVESTER
LEO ROY

BOARD OF EXAMINERS

C. A. ROBB
J. HURTUBISE
J. M. CAPE

CANADIAN CHAMBER OF COMMERCE
J. A. McCRORY—Institute representative on

National Board of Directors.

CANADIAN STANDARDS ASSOCIATION
(Main Committee)

P. L. PRATLEY—Institute representative.

(SMPLOYMENT CONDITIONS

0. N. MARTIN, Chairman
1. D. SYLVESTER
I. R. TAIT

FINANCE*

J. B. STIRLING, Chairman
R. E. HEARTZ
J. M. BREEN
A. DESCHAMPS
R. L. WELDON
A. W. WHITAKER
G. A. GAHERTY

LEGISLATION*

J. P. CARRIERE, Chairman
M. BOURGET
P. P. VINET

LIBRARY AND HOUSE*

R. N. COKE, Chairman
R. C. FLITTON
E. V. GAGE
R. F. SHAW

MEMBERSHIP
H. R. SILLS, Chairman
W. F. AULD
D. G. GEIGER
J. F. HARRIS

PAPERS*

H. GAUDEFROY, Chairman

H. F. FINNEMORE
R. MATTE
A. D. ROSS

PRAIRIE WATER PROBLEMS
P. M. SAUDER, Chairman
T. D. STANLEY, Secretary
C. S. CLENDENING NORMAN MARR
D. W. HAYS H. J. McLEAN
G. N. HOUSTON B. RUSSELL
T. H. HOGG J. M. WARDLE
G. L. Mackenzie

PROFESSIONAL INTERESTS
I. R. TAIT, Chairman
J. B. STIRLING, Vice-chairman
G. J. CURRIE E. K. PHILLIPS
G. A. GAHERTY W. G. SWAN
J. F. MacLAREN LOUIS TRUDEL
E. P. MUNTZ

PUBLICATION*
I. R. TAIT, Chairman
R. DeL. FRENCH, Vice-Chairman
LOUIS TRUDEL
W. W. SOUTHAM R. S. JANE
E. E. ORLANDO W. D. LAlRD

THE YOUNG ENGINEER
R. F. SHAW, Chairman
L. F. GRANT
C. G. R. ARMSTRONG
J. BENOIT
J. W. BROOKS
J. B. deHART
J. N. FINLAYSON

A. E. FLYNN
R. DEL. FRENCH
A. JACKSON
A. E. MACDONALD
H. W. McKIEL
D. A. R. McCANNEL

Standing Committee

OFFICERS OF THE BRANCHES
JELLEVILLE
Chairman,

Bxscutive,

F. F. FULTON
W. L. LANGLOIS
G. A. BRADFORD
J. E. BUCHAN
E. G. GURNETT
A. O. DRYSDALE

(Bx-Officic). D. W. BEWS,
Stcrttary, S. 8ILLIT0E,

250 Sydney Street, Belleville, Ont.

BORDER CITIES
Chairman, H. D. K^EIL
Vice-Chair., W. R. MITCHELL
Executive. W. A. McDOUGALL

P. S. DEWAR D. A. SINCLAIR
(Ex-Officio), J. G. HOBA J. K RONSON

G. W. LUSBY
C. G. R. ARMSTRONG

Sec.-Treas., J. C. AITKENS,
c/o Ford Motor Company of Canida
Ltd., Windsor, Ont.

CALGARY

Chairman,

Executive,

(.Ex-Officio),

H. R. HAYES

C. W. COOTE
T. M. SCHULTE

R. T. HOLLIES
W. A. SMITH

R. C. HIND
A. G. BRAY

K. W. MITCHELL
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OFFICERS OF BRANCHES (Continued)
CAPE BRETON

Chairman, H. A. MARSHALL
Execulive. .1. A. RUSSELL J. R. WALLACE

K. E. GUSTAFSON W. L. DOBSON
H. A. BURGESS C. N. MURRAY
G. V. SMYTH M. R. CAMPBELL

(Ez-Officio). C. M. SMYTH
Sec.-Treas.. G. W. ROSS,

Canadian General Electric Co. Ltd.,
Sydney, N.S.

CENTRAL BRITISH COLUMBIA
Chairman, F. McCALLUM
Vice-Chair., H. R. HATFIELD
Executive, W. A. KER R. L. BIGG

F. E. DEMBISKE
(Ex-Offieio), W. RAMSAY M. L. WADE
Sec.-Treaa., M. L. ZIRUL,

c/o Water Rights Branch, 515
Columbia Street, Kamloops, B.C.

CORNWALL
Chairman,
Executive,

lEx-Officio),

Secretary,

EDMONTON

H. W. NICKERSON
A. S. HOLDER F. E. TREWARTHA
P. H. NASMYTH A. A. B. McMATH
F. R. WARNER
D. GILES D. ROSS-ROSS
R. H. WALLACE
JOHN A. SARJEANT,

c/o Howard Smith Paper Mills Ltd.,
Cornwall, Ont.

Chairman, E. H. WRIGHT
Vice-Chair., E. L. SMITH
Executive, H. A. CARSWELL

R. E. PHILLIPS
L. G. GRIMBLE

(Ex-Officio), T. W. DALKIN
Sec.-Treas., T. E. BATE,

r. C. MAIN
N. J. ALLISON

E. SKARIN
H. W. TYE

V. R. CURRIE
AL, LEE

Box 369, Edmonton, Alta.

HALIFAX
Chairman, A. R. HARRINGTON
Exrrutive. P. M. LANE G. F. C. BENNETT

J. W. MacDONALD M. F. DEAN
J. P. VAUGHAN L. J. ARCHIBALD
E. G. DeWOLF J. E. CLARKE
W. J. FISHER Wm. G. MUIR

(Ex-Officio) L. D. HOPKINS M. L. BAKER
W. C. RISLEY W. H. CHISHOLM
L P. MACNAB

See.-Treat., W. E. JEFFERSON.
302 South St., Halifax, N.S.

HAMILTON
Chairman, E. T W. BAILEY
Vice-Chair.. W. L. HUTCHISON
Executive, F. J. McMULKIN J. H. MITCHELL

W. R. McCOLL H. H. WALKER
(Ex-Officio), W. E. BROWN L. C. SENTANCE
Sec.-Treas., G. L. SCHNEIDER,

Bavaront, Halton Place, Burlington,
Ont.

KINGSTON
Chairman, A. L. MacLEAN
Vice-Chair., J. S. CAMPBELL
Executive, J. R. DUNLOP

J. T. PROVAN
(Ex-Officio), G. T. ANDREWS
Sec. -TrCOS., S. H. ROCHESTER,

296 Frontenac St., Apt. 2,

Kingston, Ont.

KITCHENER
Chairman. A. C. MACNAB
Vice-Chair.. W. R. ROBERTS
Executive. A. J. GIRDWOOD M. P. STEWART

J. A. TOD W. L. BRADLEY
(Ex-Officio), F. H. MIDGLEY

M. A. MONTGOMERY
Sec.-Treat.. J. F. RUNGE,

c/o Armco Drainage & Metal
Products, Guelph, Ont.

KOOTENAY
Chairman, H. P. HAMILTON
Vice-Chair., S. L. BAIRD
Executive, E. B. BROADHURST R. POLLARD

c. E. MacKinnon
G. R. McMEEKIN
W. V. NICHOLSON

(Ex-Officio), J. L. BALLENY A. H. W. BUSBY
Sec.-Treat., T. W. LAZENBY,

1974 Topping St., Trail, B.C
LAKEHEAD

Chairman, A. J. MICKELSON
Vice-Chair., T. C. ANDERSON
Execulive, A. D. NORTON J. H. HARGRAVE

E. T. CHARNOCK G. S. HALTER
K. McKAFFREY D. I. NATTRESS

(Ex-Officio), S. E. FLOOK O. J. KOREEN
D. HUNTER M. S. POTHERINGHAM

Sey.-Treaa.. F. E. AYERS,
City Hall, Fort William, Ont.

XETHBRIDGE
Chairman, M. S. MITCHELL
Vice-Chair., P. E. KIRKPATRICK
Ezeeutive, A. L. H. SOMERVILLE W, L, FOBS

W. B. THOMSON
(Ex-Officio), R. D. LIVINGSTONE

R. S. LAWRENCE
A. G. DONALDSON

StC'TreM., D. CRAMER.
e/o P. F. R. A. Airport,
LetbbridKC, Alt*,

LONDON
Chairman. G. E. HUMPHRIES
Vice-Chair., D. D. C. McGEACHY
Executive, R. G. CODE D. N. COOKE

R. G. NEWELL S. G. CHIPMAN
J. D. CAMPBELL

(,Ex-Officio), G. N. SCROGGIE V. A. McKILLOP
J. A. VANCE

Sec.-Treas., I. D PATTERSON,
123 Foster Ave, London, Ont.

MONCTON
Chairman, E. M. NASON
Vice-Chair., W. D. G. STRATTON
Executive, F. A. DIBBLEE T. H. DICKSON

R. T. SANSOM R. H. STEVENSON
H. TAYLOR H. J. WILLIAMSON

(Bx-Officio), N. B. EAGLES R. L. PARSONS
Sec.-Treas., V. C. BL.A.CKETT,

229 Highfield St., Moncton, N.B.
MONTREAL

Chairman, E. R. SMALLHORN
Vice-Chair., F. L. LAWTON
Executive, P. G. A. BRAULT A. B. DOVE

G. E. SHAW J. A. OUIMET
W. E. PATTERSON R. F. SHAW

(Ex-Officio), R. N. COKE J. E. ARMSTRONG
H. GAUDEFROY E. B. JUBIEN
A. S. RUTHERFORD I. R. TAIT
J. P. CARRIERE J. B. STIRLING
L. L. O'SULLIVAN
L. A. DUCHASTEL

Sec.-Treas., R. B. WOTHERSPOON,
Dominion Textile Co. Ltd., 710

Victoria Sq., Montreal.

NEWFOUNDLAND
Chairman, E. L. BAILLIE
Vic»-Chair., G. H. DE8BARATS
Bxeeuliv; GRANT R. JACK H. K. WALTER

E. H. BARTLETT ERIC HINTON
G. W. CUMMINGS W. L. STUEWK
J. B. ANGEL H. 8. WINDELER
E. L. BALL

(Ex-Officio), J. W. MORRIS
Sec.-Treas.. B. E. HIGGINS, .50 C'irr.ilar Road,

St. John's, Nfld.-

NIAGARA PENINSULA
Chairman, J. J. MILLER
Vice-Chair., G. A. BENNETT
Executive, A. J. BENNETT W. A. SCOTT

H. E. TREBLE W. A. INMAN
G. L. T. ELLIS W. A. NEALE
P. A. PASQUET J. ELLIS

(Ex-Officio), C. CLIMO P. E. BUSS
Sec.-Treas., G. W. INCE,

c/o English Electric Co. of Canada
Ltd., St. Catharines, Ont.

OTTAWA
Chairman, B. G. BALLARD
Executive, G. R. DAVIS J. J. GREEN

J. D. WHITTAKER R. E. HAYES
J. S. WATT

(Ex-Officio), A. C. ROSS A. A. SWINNERTON
K. GORDON G. R. TURNER

Sec.-Treas.. W. R. MEREDITH,
56 Sparks Street, Ottawa. Ont.

PETERBOROUGH
Chairman, A. J. BONNEY
Executive. C. B. MUIR R. T. BOGLE

J. L. McKEEVER D. A. DRYNAN
G. S. WADE

(Ex-Officio). J. M. KING G. W. HERZOG
F. R. POPE

Sec.-Treas.. J. P. WATTS,
1287 Hazeldean Ave., Peterborough,
Ont.

QUEBEC
Life Hon.

Chair., A. R. DECARY
Chairman, JEAN ST-JACQUES
Vice-Chair., GEORGES DEMERS
Executive, L. GIROUX M. OSTIGUY

W. E. SOLES L. P. BONNEAU
L. R. TALBOT M. ARCHER

(Ex-Officio), L. GAGNON P. VINCENT
P. A. DUPUIS O. MARTINEAU

Sec.-Treas.. ROGER DESJARDINS,
Public Service Board,
Court House, Quebec.

RIMOUSKI (provisional officers)

Chairman, L. G. McLAREN
Vice-Chair.. J. R. JONCAS
Sec.-Treas.. J. R. MENARD.

P.O. Box 460, Rimouski, Que.

SAGUENAY
Chairman. B. L. DAVIS
Vice-Chair.. D. F. NASMITH
Exerulive. G. K. CLEMENT E. W. McKERNAN

G. C. BROW N F. H. DUFFY
F. E. HOGG

(Ex-Officio). J. F. BRAUN W. FREDERICK
W. P. C. LEBOUTILLIER

Sec.-Treas.. W. A. ARMSTRONG,
838 7th Ave., Apt. 2, .\rvida, Q\ie.

SAINT JOHN
Chairman, W. R. GODFREY
Vice-Chair.. JOHN REED
Execulive. A. R. BONNELL D. R. WEBB

A. G. WATT C. G. CLARK
(Ex-Officio), E. O. TURNER A. F. BAIRD

D. O. TURNBULL
iStc.-Trtai., W. M. BRENAN.

42 PrincsM St.. Saint John, N.B.

ST. MAURICE VALLEY
Chairman. C. G. deTONNANCOUR
Vice-Chair.. D. E. COVEY
Executive, W. G. SELINE W. R. MacKAY

W. W. INGRAM E. T. BUCHANAN
J. P. WOODS J. M. JOPP

(Ex-Offi.cio). M. EATON R. E. KIRKPATRICK
Sec.-Treas.. D. G. DEMIANIW,

61 Maple Ave., Shawinigan Falls, Que.

SARNIA
Chairman, C. P. STURDEE
Executive. S. V. ANTENBRING A. W. SKENE

R. A. McGEACHY J. GUTHRIE
C. M. STEWART B. B. HILLARY
J. W. GRAEB

(Ex-Officio). F. F. DYER
Sec.-Treas.. G. R. McMILLIN,

Imperial Oil Ltd., Samu, Ont
SASKATCHEWAN

Chairman. A. B. OLSON
Vice-Chair., J. G. SCHAEFFER
Executive, A. W. SHATTUCK A. TUBBY

G N. MUNRO A. MICHALENKO
P. J. McARA H. M. BAILET

Ex-Officio). E. J. DURNIN M. J. SPRATT
G. W. PARKINSON

Sec.-Trea:. D. W. HOUSTON,
P.O. Box 101, Reeina, Saak.

SAULT STE. MARIE
Chairman. F. H. MacKAY
Vice-Chair., F. D. GREENWOOD
Execulive, W. D. ADAMS G. M. LYON

T. F. RAHILLY C. W. B0A8T
(Ex-Officio). L. R. BROWN W. R. DALTON
Sec.-Treas.. K. H. SNELL,

33 RiverWew Ave., Sault St«. Mane, I

Ont.

SHERBROOKE (pro^nsional officers)

Chairman G. M. DICK
Vire-Chair.. A. CREPEAt"
Executive. G. MASSE J. A. DICKENt^ON

J. C. CRITCHLEY B. R. BRADLEV
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News of the Personal Activities

of

Members of the Institute

Honoured by McGill

Among six distinguished leaders in

science and industry who received hon-
orary degree? at McGill's recent convo-
cation there were three members of

the Institute. Dr. J. R. Donald, m.e.i.c,

of Montreal; Dr. A. O. Dufresno, m.e.i.c,

nf Quebec; and Dr. O. M. Solandt,
AfRl.E.i.c, of Ottawa.
Dr. J. R. Donald, m.e.i.c, president
of J. T. Donald and Co. Ltd., Montreal,
was, this year, named director of chem-
icals and explosives. Department of

Defence Production.
Dr. Donald graduated from McGill

University as a chemical engineer in

1913. He joined Nichols Chemical Com-
pany, and during the first World War

Dr. J. R. Donald, M.E.I.C.

was assigned to the post of chief inspec-
tor of explosives for the Imperial Muni-
I ions Board. This was followed by exten-
sive experience in his field, notably with
•1. T. Donald and Co. Ltd., of which he
later became president, as well as a
partner in the firm, Donald Ross and
Company. During World War II he was
named director-general of the chem-
icals and explosives branch, Department
of Munitions and Supply, was appointed
one of the original members of the Joint
War Production Board, and, in 1943, was
awarded an O.B.E. in recognition of his
service. He continued in the post of
director-general until the end of the

war. In 1948 he was appointed one of
the original members of the Industrial
Defence Board of Canada.
Dr. O. M. Solandt, Affil e.i.( ., as
chairman of the Defence Research
Board, has the task of correlating the
defence effort of Canada on the scientific

front.

After an outstanding record of acade-
mic achievement at University of Tor-
onto, and Cambridge, England, possess-
ing degrees in arts, science, and med-

Dr. O. M. Solandt, AflBI.E.I.C.

icine, he has worked in military oper-
ational research since shortly after the
outbreak of World War II.

He was appointed director of the
South-West London Blood Supply
Depot, and in 1941 became director of
the Medical Research Council Labora-
tories Experimental Station at Lulworth.
In the summer of 1942 he was appointed
deputy director of the British War Office

Operational Research Group, and in

May, 1944, became director. In the
spring of 1945 he was selected to join
Lord Mountbatten's S.E.A.C. staff as

special scientific adviser. Honours grant-
ed to him have included the O.B.E. , in

1946, and the United States Medal of
Freedom in 1947.

Dr. A. O. Dufresne, M.E.I.C., Deputy
Minister of Mines for the Province of

Quebec, is the immediate past-president

of the Canadian Institute of Mining
and Metallurgy.
Dr. Dufresne studied civil engineering

at Ecole Polytechnique, Montreal. From
McGill University he received the degree
of master of science in geology in 1913.

He has been associated with the
Provincial Bureau of Mines, since 1914,

when he was named to the post of
inspector of mines. When a separate de-
partment was formed in 1941, he became
the first deputy minister.

For many years Dr. Dufresne was a
professor of mineralogy and geology,
and mineral economics, at Laval Uni-
versity, Quebec. The University of
Montreal, in 1946, conferred upon him
the honorary degree of doctor of applied
sciences.

Dr. A. O. Dufresne, M.E.I.C.

H. H. German, m.e.i.c, has returned
recently from a journey including visits

to Norway, Sweden, England and Scot-
land.

Mr. German was the delegate of The
Engineering Institute of Canada to the
international meeting of naval architects
and marine engineers of England and
Scotland, whose meetings were held in
London. Gla.sgow and Newcastle. Mr.
German was also the Engineering In-
stitute's delegate for the joint meetings
of the Institutions of Electrical, Me-
chanical and Civil Engineers, held in
London last June.
On his return trip, Mr. German visit-

ed the Montreal firm of Milne, Gilmore
and German, with which he was associat-
ed for many years.

B. L. Davis, m.e.i.c, of the Aluminum
Co. of Canada Ltd., at Arvida, Que.,
has been elected chairman of the Sague-
nay Branch of the Institute.
Mr. Davis is a graduate of the Uni-

versity of Toronto where he received a
B.A.Sc. degree in mining in 1941. After
graduation he joined the Aluminum Co.
of Canada, Arvida Works, as assistant
engineer in charge of mechanical main-
tenance of Ore Plant No. 1. Later ap-
pointments were those of supervisor of
the ore plant operating department,
mechanical supervisor and assistant
superintendent of Ore Plant No. 1. He
was made superintendent of the caustic
plant in 1947, and of the carbon depart-
ment in 1948.

Dr. G. R. Langley, M.E.I.C., works engi-
neer of Canadian General Electric Com-
pany's Peterborough Workg retired re-
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cently after forty years of service with
the Company.
Well known in the electrical industry.

Dr. Langley has made an outstanding
contribution to two fields— the design
engineering of electrical apparatus and
the training of -young engineers.
Bom in Toronto, he received his sec-

ondary education at Upper Canada Col-
lege in 190.3. He graduated in 1907 from
L'nion College in Schenectady, N.Y.,
where he was later to receive also the
honorary degree of doctor of science
for "his outstanding contribution to

engineering".

Following a period in the house lab

of the famous scientist Steinmetz and
further training in- the G.E. research
laboratory, Mr. Langley took the Com-
pany's "Test" course. In 1911, he return-
ed to Canada and joined C.G.E.'s
Peterborough Works in s-witchgear engi-

The photo at right shows Dr. Langley,
left, and H. .M. Turner, president of
C.G.E., at presentation ceremony.

neering, a division he was to head for

25 years. In 1938, he was appointed
works engineer and since that time has
been in charge of all engineering,

draughting, laboratories and testing in

the huge Peterborough Works. He was,

for some time previous to his retire-
ment, chairman of the engineering com-
mittee which co-ordinated engineering
activities in the Company's eleven
works.

In addition to being a registered pro-
fessional engineer, he is a Chartered
Engineer of Great Britain.

Dr. Langle}' has played a prominent
part in the training of young engineers
for C.G.E. He is chairman of the Com-
pany's Students Committee, past-chair-
man of E.I.C.'s "Committee for Guid-
ance of the Young Engineer", and chair-
man of the Canadian Committee for
Student Guidance in Science and Engi-
neering. This last committee co-ordin-
ates the guidance work of The Engi-
neering Institute of Canada, the Cana-
dian Chemical Institute and Canadian
Institute of Mining and Metallurgj'.

Saskatchewan River Cominission

A commission to study the proposed
South Saskatchewan River irrigation
project has been appointed by the Dom-
inion Government.
The commission will report to the

government on whether the economic
and social returns of the long-standing
project would be commensurate with the
cost involved. It will also determine
whether the project represents the most
jirofi table and desirable use of the South
Saskatchewan waters.

Chairman of the Commission is Dr.
T. H. Hogg, MX.i.c, consulting engineer,
of Toronto, former chairman of the On-
tario Hydro-Electric Power Commission.
Other members are G. A. Gaherty,
M.E.i.c, of Montreal and Calgar>', presi-

dent of Calgary Power Limited, and Dr.
John A. Widtsoe of Salt Lake City.
Utah, who has been engaged for a num-
ber of years on Canadian and American
irrigation problems B. T. Richardson
of Ottawa is secretary.

John E. Armstrong, M.E.I.C., chief engi-
neer of the Canadian Pacific Railway,
Montreal, and past-president of Tlie

Engineering Institute of Canada, has re-

tired under the pension plan of the
company.
Mr. Armstrong was born in Peoria.

111. He graduated from Bradlej" Poly-
technic Institute in 1905 and from Cor-
nell University- in 1908 with the degree
of civil engineer.

From the beginning he has been as-

sociated with railways, starting as a high
school student in summer work, in 1900,

with the Toledo, Peoria and Western
Railway. In 1912 he came to Canada to

the Canadian Pacific Railway at Mont-
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real working as assistant engineer until

1928. He was then appointed assistant

chief engineer and in 1939 became the
chief engineer.

Mr. Armstrong was the Engineering

J. K. Armstrong, M.E.I.C.

Institute president in 1949. He has been
active also in the American Railway
Engineering Association, of which he is

a past president and an honorary mem-
ber. For the Canadian Standards Asso-
ciation he has served on the main com-
mittee and on the executive committee.

R. A. Emerson, m.e.i.c, of Montreal,
has been appointed chief engineer of

the Canadian Pacific Railway, succeed-
ing John E. Armstrong, m.bj!.c., of

Montreal, who has retired.

For the past 22 years he has been
associated with the C.P.R.'s engineering
department which he entered in 1928,

on a summer basis, to finance the win-
ning of a degree from the University of

Manitoba. He attended post graduate
-•tudies at Yale University, New Haven,
through 1933 and 1934, with a Strath-
cona scholarship for studies in trans-
'ortation.

His permanent career with the Cana-
dian Pacific engineering department
started in 1935, as transitman at Revel-
stoke, B.C. Later he was roadmaster on
the Portage Division, Winnipeg, and was
promoted to division engineer, holding

R. A. Emerson, M.E.I.C.
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and tube to cause heat loss
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with tapered section for
even heat flux.

• LIGHTER WEIGHT. Standard material is "Copperline"— an alu-

minum finned-tube with copper liner . . . lighter, less costly.

• LOW AIR PRESSURE DROP. Smooth surface, unbroken by bonding,
decreases air pressure drop. Dust accumulation is at a minimum;
operation is quieter.

• QUALITY CONSTRUCTION. Headers are of heavy-walled seam-
less steel tube. Joints made with highest quality silver solder. Extra
heavy tappings.

• WIDE CHOICE OF SIZES AND DESIGNS. Made in 6 widths and
16 lengths. 3 designs meet most conditions, plus Frost-proof coils

(steam distributing) for heating sub-freezing air.

FOR COMPLETE INFORMATION WRITE FOR THE NEW
40-PAGE UNIFIN BULLETIN No. 300.

Unifin Heating Coils are available through established fan companies.

Unifin luhe<^
— LONDON, CANADA

The Only Integral Finned Tube— Patented in Canada and patents pending.

that post first at Brandon and later at

Moose Jaw. This led to his selection as

assistant district engineer and subse-
quently district engineer of the British

Columbia district, at Vancouver, which
post he left in March. 1948, to become
engineer of track. Ho was appointed
a.<sistant chief engineer in 1950.

Mr. Emerson is a member of the
American Railway Engineering Assoda-
tion, and of the Corporation of Profes-
sional Engineers of Quebec.

Hugh Crombie, mji.i.c, has been ap-
pointed secretary-treasurer of the Dom-

rHE ENGINEERING JOURNAL (October, 1951

inion Hoist & Shovel Comiian\- Liiiiitod,

Montreal.
Mr. Crombie is vice-president and

treasurer of Dominion Engineering
Works. Montreal, and president of the
Canadian Manufacturers Association.

H. Miller, m.e.i.c, of Northern Electric
Company Limited, has been appoipted
associate director of the electronics di-

vision, Department of Defence Produc-
tion, Ottawa, Ont. Mr. Miller is one of

two government-selected representatives
of industry currently completing a spe-

cial course at the National Defence
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College, Kingston. He was works man-
ager of Northern Electric's wire and
c'dble divi.sion at the time of his selec-

tion for the special course.

R. K. Thoman, m.e.i.c, has been ap-
iiointf'd yir:e-pre.«ident of Canadian
X'lckf'rs Limited at Montreal, Que. He
ha« been as.«ociated with the Company
.>inre 19.30, and in recent years has
(•erved the organization as assistant gen-
eral manager m the engineering division,

and most recently as works manager.
He graduated from Queen's University

with a B.Sc. in mechanical engineering
in 19.36. He worked for Remington Rand
Limited in Hamilton, Ont,, before going
to Canadian Vickers,

L. C. Jacobs, M.E.I.C., is working for the
Department of National Defence at

Ottawa, Ont., in the office of the deputy
minister.

Mr. Jacobs graduated from the Uni-
\ ersity of Manitoba in 1905. He work-
ed for a number of years for the Algoma
Central Railway and for The Founda-
tion Company Limited. He went to

the Power Corporation of Canada Lim-
ited, in Montreal Ln 1926. as construc-

tion manager, and retui-ned to the Pow-
er Corporation after service during
World War II with the department of

Munitions & Supply in Ottawa.

Mr. Jacobs served the Engineering
Institute in 1947 as treasurer.

W. D. Laird, m.e.i.c, who has served
as assistant general secretary of the
Institute for the past four and one half

years has accepted a new position and
left early in September to assume his

new duties.

The resignation of Mr. Laird has been
accepted with regret. Mr. Laird came to
the Institute shortly after the end of
the war and has done outstanding ser-

vice for the organization in the per-
formance of his duties as assistant secre-

tary.

Mr. Laird graduated from the Univer-
sity of Manitoba in 1940, after a scholas-
tic career of considerable distinction.

Following a short term of employment
with The Shawinigan Engineering Com-
pany, he was commissioned in the Aero

W. D. Laird, M.E.I.C.

Engineering Branch of R.C.A.F. in De-
cember 1940.

Mr. Laird acquired considerable ex-

perience in the field of internal com-
bustion engines with the R.C.A.F. dur-

ing the war and is leaving his work witr

the Institute to become sales manage:
of the diesel engine division of Conso-
lidated Engines & Machinery Co. Lim-
ited, in Montreal.
Needless to say Mr. Laird takes with

him to his new work the best wishes o:

his many friends in The Engineering
Institute.

Dr. Joseph Krol, Mj;.i.c., has been ap
pointed an assistant professor of me-
chanical engineering at the University

of Manitoba. Dr. Krol received hi?

Ph.D. degree at the University of Lon-
don and has been until recently in tht

Research Department of Howard Smitl

Paper Mills Limited.

Air Vice Marshal C. R. Dnnlap, m J:j.c

was transferred in July to Kingston
Ont., as the commandant of the Na-
tional Defence College.

E. V. Caton, mjej.c, \dce-president o:

the Winnipeg Electric Company spokt

recently to the Kiwanis Club lundieor

in Winnipeg on the subject of 'Th;"

Power Situation, Present and Future'

W. D. Hurst, M.EJ.C., Winnipeg city en-

gineei and commissioner of buildings

il. Lee Briggs, m.e.i.c. assistant genera

manager of the Winnipeg Hydro._ anc

N. S.^Bubbis, mxj.c. manager of the

Greater Winnipeg Water District, werf

sent by the City of Winnipeg to the

assistance of Kansas City, during the

recent flood of the Kans;\s River, .^t ?

recent meeting of the Rotary Club oi
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Winnipeg, Mr. Briggs compared the

problem with that of Winnipeg during

last year's Red River flood. He esti-

mated the flow of the Kansas River as

five times that of the Red, and the loss

of property as 40 to 50 times as great

as Winnipeg's.

G. H. Krupski, m.e.i.c, was recently

appointed chief engineer of T. M. Esta-

brooks Co. Limited, Montreal. Previous-

ly he was assistant chief engineer for

Canada & Dominion Sugar Refinery
Ltd., in Montreal.
He studied engineering at the Tech-

nical University of Vienna graduating
in 1934. Mr. Krupski worked for the

Barrett Company in Montreal as a pro-

ject engineer, after his arrival in Can-
ada from England. Prior to coming to

Canada he worked in Vienna, and
Poland. He was in the R.A.F. during
World War II.

G. H. Loane, m.e.i.c., formerly assistant

engineer for Canadian National Tele-
graphs at Toronto, Ont., is now assistant

I'lofessor of electrical engineering for

iiie Uniyersity of New Brunswick.
Mr. Loane graduated from the Uni-

versity of New Brunswick with a B.Sc.

degree in electrical engineering in 1943.

After graduation he worked for the Bell
Telephone Company of Canada, in
Montreal. In 1946 he was junior engi-
neer for Robert A. Rankin and Com-
:i;uiy, consulting engineers in Montreal.
He joined the Canadian National Tele-
liiaphs in Toronto in 1946.

H. R. Fee, m.e.i.c, general superintend-
I lit of the Saguenay Power Company,
Ltd., Isle Maligne, Que., has been trans-
it i red to the Aluminum Company of

Canada Limited at Shipshaw, Que.,
where he will be assistant manager of

I'ower generation.
A graduate in electrical engineering

iiom the University of Alberta, in the
lass of 1934, Mr. Fee has been with
.\luminum Company and Saguenay
Power Company since 1941. He was
chairman of the Saguenav Branch of

the Institute in 1947-48.

T. C. Powell, M.E.I.C., is a sales engineer
for Canadian Johns-Manville Co. Ltd.,
It Toronto, Ont. He joined the Com-
pany in 1947, to do technical sales and
-iivice work. Mr. Powell graduated
liom the University of Toronto with a
H.A.Sc. in 1938.

Malcolm J. Oldershaw, m.e.i.c, is a
I'cnsulting engineer in industrial elec-
tronics with the Canadian Marconi Co.
Ltd., of Montreal. For the past six years
Mr. Oldershaw has been in the employ
of the Northern Electric Co. of Mont-
r-al.

Mr. Oldershaw received his electrical

engineering degree at the University of
Toronto.

R. C. Robson, M.E.I.C, has been appoint-
ed chief draughtsman of the central en-
unnecring department of Alaska Pine &
(^'ellulose Limited at Vancouver, B.C.
Previously he was designing engineer for
H. A. Simons, consulting engineer in

Vancouver, B.C.

A. A. Swiderski, m.e.i.c, is senior me-
chanical engineer for Computing De-
vices of Canada Limited, in Ottawa,
Ontario. Previously he was senior de-
.^igner for Canadian Johns-Manville
Company Limited, at Asbestos, Que.
Mr. Swiderski was educated in Poland

at the Technical University of Danzig.
After graduating in 1930 he worked in

engineering design in Poland. In Can-
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ada he has worked for Vector Engineer-
ing Co., as a tool designer; Canadian
Wooden Aircraft Ltd.. as chief tool de-
signer; and for the Farand & Delorme
division of LTnited Steel Corporation, a.s

chief engineer.

K. G. Cook, M.E.I.C., is in Greenville,

Pa., workmg as an engineer for R. D.
Warner Cq. Inc.

He graduated from McGill University
with a B.Eng. degree in mechanical en-
gineering in 1938. During World War
II he served with the R.C.A. Upon his

discharge as a captain he joined the
engineering department of Cresswell
Rollforming Co. Ltd., in Montreal. He
became the chief designer of the Com-
l)any, and the chief engineer of Cress-
well Pomeroy Ltd. In 1950 he went to
Kaiser Aluminum & Chemical Corpor-
ation in Spokane, Wash.

Major H. Goodfellow, mji.i.c, is in

Korea, attached to the 25th Canadian
Infantry Brigade as a scientific adviser
to Brigadier Rockingham. Previously he
was stationed at the Canadian Army
Operational Research Establishment at

the Royal Military College at Kingston,
Ont.
Major Goodfellow graduated from the

University of Saskatchewan in 1940
where he received a B.Sc. degree in

mechanical engineering. He joined the
Royal Canadian Engineers, goin^ over-
seas and returning in 1946. In Canada
he was appointed district electrical and
mechanical engineer for District No. 10,

Winnipeg. He served in the R.C.E.MJ5.
Prairie Command, and later in the
directorate of Army Personnel at Ottawa
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as deputy assistant adjutant general. He
wa.s appointed to Kingston in 1950.

Irving M. Keyfitz, m.e.i.c, is a me-
chanical engineer for C. D. Howe Co.
Ltd., at Montreal, Que.
He graduated from MoGill Univer-

sity in 1941 with a B.Eng. degree in
mechanical engineering. He worked for

a time as assistant to the chief engineer
and sales manager of Canadian Propel-
lers Ltd. in Montreal. In 1946 he joined
A. V. Roe Canada Limited in Toronto
where he worked as a stress analyst
group leader until his recent change.

Lt.-Cmdr. C. L. Moffortl, MJJ.I.C, R.C.N.,

has been appointed staff officer of works
and development for the west coast
area. He is stationed at the Esquimalt
naval base in British Columbia. He was
previously at the Halifax naval base.

H. D. Ayers, m.e.i.c, is professor of soil

and water conservation engineering at

the Ontario Agricultural College in
Guelph, Ontario. He was previously at

Swift Current, .Sask., working as an
agricultural engineer for the Dominion
Experimental Station. He is a graduate
of the University of Saskatchewan,
where he received a B.Sc. in agricultural

engineering in 1942.

Glen H. Mitchel, Jr.E.i.c, has been
transferred to Los Angeles, Calif., by the
W^estern Precipitation Corporation.
Mr. Mitchel graduated as an electrical

engineer from California Institute of

Technology in 1948. He was associated
with the Western Precipitation Corpor-
ation for two years, before coming to
Montreal as a sales engineer for the
Precipitation Company of Canada, Ltd.
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steam meter
This meter enables small steam

Flows to be measured economi-

cally and has many advantages, being self-

contained and entirely mechanical in

operation.

It is robust and easily installed in the

main; it is accurate and individually cali-

brated, registers overloads up to 50 per

cent, and is not damaged by temporary

overloads of even 100 per cent.

There is no gland to leak as the counter

has a magnetic drive, and the meter does not require any attention.

Available for air and for hot water, widely used for boiler feed

water measurement in small industrial boiler plants.

Sizes 2 in., 3 in., 4 in.

Can be used on larger maim by means of a by-pass.

Catalogues, prices, technical advice, spares and service from:

ALBERTA
Gormans Limited,

1l)238-104th Street,

EDMONTON.

BRITISH COLUMBIA
Sealand Products Limited,

2746 West Broadway,

VANCOUVER.

MANITOBA
0. G. Sutherland,

307 Niagara Street,

WINNIPEG.

ONTARIO
TheJ.W. Ellis Industries,

42 Lombard Street,

TORONTO.

L. B. Davies, jr.E.i.c, is an engineer
with B.C. International Engineering at

Vancouver, B.C. Previously he was an
assistant field engineer for the Shawini-
gan Engineering Company at the
Trenche development. He joined Sha-
winigan in 1948.

He graduated from the University of
British Columbia with a B.A.Sc. degree
in electrical engineering in 1947. After
graduation he worked for the Bell Tele-
phone Company of Canada in Montreal,
Que.

J. M. Carrol, jr.E.i.c, has been trans-

ferred from the Detroit ofi&ce to the
New York office of the Applied Research
Laboratories, Glendale, California, where
he has charge of installation and service
for the eastern States.

Mr. Carrol studied at Queen's Univer-
sity and received a B.Sc. degree in engi-
neering physics in 1948.

Roy J. Blezard, jr.E.i.c, is plant engi-

neer for Fiberglas Canada Limited at

Guelph, Ontano. Previously he was
plant engineer for Canadian Gypsum
Company at Hagersville, Ontario. He
received a BJiJc. from the University of
Sa.skat<;hewan in mechanical engineering
in 1945. After graduation he worked as

junior engineer for Link Belt Limited,
Toronto, Ontario.

E. Lundman, jr.E.i.c, who was with the'

Department of Resources and Develop-
ment at Yellowknife, N.W.T., is now a

town engineer of Dauphin, Man. He
graduated in civil engineering from the
University of Manitoba in 1947.

(42) 996

IVIichael Price, jr.E.i.c, is with The
Foundation Company of Canada Lim-
ited, Toronto, Ontario.
Mr. Price is a graduate of the Univer-

sity of Birmingham, where he received
a degree in civil engineering in 1948. He
worked as a design engineer for the
waterworks department of the city of

Toronto prior to his recent appointment.

Robert E. Yule, Jr.E.i.c, has been ap-
pointed sales representative in eastern
Ontario for the Norton Compan3^ of

Canada Limited.
Mr. Yule is a mechanical engineering

graduate of Queen's University. He
joined the Norton Company after grad-
uation.

Harvie D. Walford, jr.E.i.c, has left for

Switzerland where he is to attend the

Centre d'Etudes Industrielles in Geneva,
Switzerland, which was founded in 1947

by Aluminium Limited, to meet the in-

creasing demand for a post graduate
school which would treat of industrial

aspects of international business ad-
ministration.
To fulfil its objectives the school

deals with industrial problems, with em-
phasis on international aspects; with
training made effective by intimate con-
tact with students, informal discussion

and personal assistance.

The Centre d'Etudes Industrielles

comprises four departments: Industrial

Organization ; Business Administration
and Economics; International Relations
and Economic Geography; Languages.
Visiting lecturers contribute to the cur-

riculum, industrial visits, and summer
field traininjr are arranged.

Giaduatts of recognized universities
are accepted after oral interview with
one or more of the Trustees, located in
the United States, Switzerland, England
and Canada. The school's assistant di-
rector, Holbrook R. Davis, Montreal, is

the North American representative.
Mr. Walford is a graduate of McGiU

University, where he received a BJlng.
degree in civil engineering with honours
in 1949. He has done post graduate
work at Cambridge University, England.

John Henry Scovil, jr.Ej.c, is with The
Aluminum Company of Canada Lim-
ited, at Isle Maligne, Que.
Mr. Scovil graduated from the Uni-

\ersity of New Brunswick in civil engi-
neering in 1947. He has worked for the
Department of Public Works in New
Brunswick and the Shawinigan Engi-
neering Company in Montreal, Que.

A. W. Samson, jr.E.ic., is now with
McColl Frontenac Oil Company in
Montreal, Que. Formerly he was in
the engineering department of the Can-
adian International Paper Company at
Gatineau, Que. A graduate of McGilJ
University, he received a B.Eng. in
mechanical engineering in 1949.

p. B. Kilpatrick, jr.E.i.c, is employed
in the financial department of Brown
Company, at Berlin, N.H. He graduat-
ed recently from the Harvard Graduate
School of Business Administration, and
was the only Canadian to receive the
M.B.A. degree "with high distinction".
He graduated in engineering from Mc-
Gill University in 1949.

Michael D. Amaud, jrj;j.c., of Cana-
dian Brazilian Services, has been trans-
ferred from Toronto, Ont., to Sao Paulo.
Brazil, where he is working for the Sao
Paulo Tramway Light & Power Com-
pany, in the Hydro-Electric Construc-
tion Department.

W. M. Balke, jrj;.i.c., is at Shawinigan
Falls, Que., working for the Canadian
Industries Limited, cellophane plant in

the technical department.
Mr. Balke graduated from L'niversity

of Alberta in electrical engineering in

1949. From University of Toronto, in

1951, he received a master of commerce
degree, after graduate work in business
administration.

T. E. Chalmer, jr.EJ.c., is a field engi-

neer for the Dominion Textile Com-
pany, Limited, at Magog, Que. He join-

ed the Montreal office of the Companv
in 1947. Previoush'' he was draughtsman
for Canada Cement Comp§iny Limited
in Montreal.
Mr. Chalmer graduated from the L'ni-

\-ersity of Saskatchewan, receiving a

B.Sc. degree in mechanical engineering
in 1946.

R. G. Wilson, s.E.i.c., (McGill Univer-
sity, B.Eng., mechanical. 1951), has left

for the United Kingdom for a two-year
course of advanced study and specialized

experience, under the pro%isions of an

.\thlone Fellowship.

R. A. E. Stenber^, SJ:a.c., (University

of British Columbia, BA.Sc mechani-
cal, 1951) is employed by The Shawini-

gan Engineering Companv. at Trenche,
Que.

W. C. Sinkjns, s.ej.c, (Queen's Univer-

sity, B.Sc. mechanical. 1951) is draughts-

man for E. Leonard <fc Sons Ltd., at

London, Ontario.

Michael Kissel, s.E.i.c.. (University of

Manitoba. B.A.Sc. mechanical, 1951) is
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at present undergoing graduate training

with Imperial Oil Limted at Regina,
Sask.

W. W. Kennedy, s.B.i.c, is in the tele-

phone equipment engineering depart-

ment of The Northern Electric Com-
pany Limited at Montreal.
He graduated in electrical engineering

from McGill University with a B.Eng.
degree in 1949.

J. Ha^vthorne, s.E.i.c, is employed as a

junior engineer with Interprovincial Pipe
Lines Company on structural draughting
and design.

Mr. Hawthorne graduated in civil

rngineeriug from the University of

Alberta in 1950.

E. W. Rosen, s.E.i.c, (Univeisity of

British Columbia, B.A.Sc, 1951) is sec-

ond computor for Geophysical Service
Inc., in Calgary, Alberta.

iVIalcolm Grant, S.E.I.C., who was in the

control department of the Bathur.st

Power and Paper Company Limited, at

Bathurst, N.B., is now in Dartmouth.
N.S., with the Imperial Oil Limitetl.

D. D. Graham, s.E.i.c, (University of

Toronto, B.A.Sc, civil, 1951) is working
as an instrumentman on maintenance
for the Canadian National Railways, at

Stratford, Ontario.

Gerard J. Gagnon, s.E.i.c, joined the
engineering services department of Can-
adian Pratt & Whitney Aircraft Com-
pany, Limited, at Longueuil, Que., last

April. He had been with the Montreal
Tramways Company, autobus mainten-
ance division, since his graduation fioni

McGill University in mechanical engi-

neering in 1950.

Jeaa-Paul Dionne, s.E.i.c, who was with
the Quebec North Shore & Labrador
Railway Company at Seven Islands,

Que., after graduating from Ecole Polv-
technique this year, is now working for

Boucher, Cartier, Leclerc, consulting
engineers, at Montreal.
Mr. Dionne received The Ensjineerins

Institute of Canada Student Prize for

1950.

Visitors To Headquarters

Thos. P. Mann, Edmonton, Alta., Aug-
ust 20, 1951.

Wm. A. Arsenault, mjs.i.c, Margaree,
N.S., August 21.

H. A. Spencer, m.e.i.c., Saskatoon, Sask.,
August 21.

A. F. Myers, London, England, Aug-
ust 23.

M. W. Jennings, m.e.i.c, Calgary, Alta.,

August 24.

H. B. Strachan, Lunenburg, N.S., Aug-
ust 24.

Martin MacDonald, Montreal, Que.,
August 28.

.\. Mikkelsen, Denmark. August 29.

G. J. Currie, m.e.i.c, Halifax. N.S.,
August 29.

Luis R. Alfonso, Havana, Cuba, Sep-
tember 1.

Vernon L. Dutton, m.e.i.c, Birtha,
Man,, September 4.

Frank Binns, m.e.i.c, Sackville, N.B..
September 3.

Adolph J. Aekerman, Sao Paulo, Brazil,
September 7.

(J^tiituaries!

The sympathy of the Institute is extended to the

relatives of those whose passing is recorded here.

C. H. N. Connell, m.e.i.c, resident engi-

neer for Swan, Rhodes, Wooster, con-
sulting engineers in Vancouver, B.C.,

died on March 14, 1951.

Mr. Connell was born at Woodstock,
N.B., in 1876. From 1897 to 1900 he
was rodman and topographer on survey
and construction for Canadian Pacific

Railway at Crows Nest Pass, and for

Canadian Northern Railway at Rainy
River. He served various railway lines

within the next fifteen years, among
them the Algoma Central & Hudson
Bay Railway; the Halifax and South-
western Railway; the Alberta Railway
and Irrigation Company at Leth-
bridge; the Canadian Northern Railway
at Quebec. He joined Canadian Na-
tonal Railways in 1914, working at Que-
bec City and Montreal as district engi-

neer on maintenance, and at Toronto
and North Bay as district engineer of

the central region. After his retirement
from C.N.R. in 1944 he was city engi-
neer for North Bay for a time.
He joined the Institute as an Associ-

ate Member in 1915, becoming a Mem-
ber in 1931, and attaining Life Member-
ship in 1947.

J. J. O'Sullivan, m.e.i.c, construction
engineer in Halifax, died at his home
on July 29, 1951.

Mr. O'Sullivan was born and educat-
ed at Cork, Ireland. He served an
apprenticeship in civil engineering and
architecture, and studied at the Cork
Technical Institute. He did railway
work in Ireland, and was on the Royal
Engineers Civil Stafi' in 1910. He work-
ed in Newfoundland for a time, after
which he joined the Laurentide Power
and Paper Company. He served over-
seas from 1916 to 1920, with the Royal
Canadian Engineers. He was associated
after the war with various enterprises
throughout Canada, working for the St.

Lawrence Paper Mills at Three Rivers,
Que.; and for the Bathurst Power &
Paper Co., Bathurst, N.B. During 1940
and 1941 he was the resident supervising
engineer for construction of Welland
Chemical Works at Niagara Falls, Ont.
He went to Halifax in 1941 as chief

supervising engineer for the Wartime
Housing Limited. He was in Montreal
for several years, as Central Mortgage
regional engineer for Quebec and the
Maritimes. He returned to Halifax in

1949, to take charge of the National
Defence project at Tufts Cove, N.S.
He joined the Institute as a Member

in 1925 attaining his Life Membership
in 1951. He was a member also of the
Corporation of Professional Engineers
of Quebec.

D. D. MacCrimmon, M.E.I.C, well-known
railway construction engineer died on
July 13, 1951, en route to his home in

Williamstown, Ontario.
Mr. MacCrimmon was born at Lan-

caster, Ontario, in 1879. He spent most
of his life working on railway surveys
and construction in eastern and western
Canada, the greater part of his service

having been with the Canadian Pacific

Railway Co. Recently he had been with

the Shawinigan Water and Power Com-
pany.
During World War I he served with

distinction and in the course of his ser-

vice was awarded the Military Cross
and promotion to the rank of captain
with the 5th C.R.T.
He joined the Institute in 1926 as an

Associate Member becoming a Member
in 1940. He was also a member of the

Corporation of Professional Engineers
of Quebec.

Robert Clifford Bell, mji.i.c, who was
resident engineer at Lethbridge, for the
Department of Transport, died at Ed-
monton, Alta., on May 31, 1951.

Mr Bell was born at Fort Macleod in

June, 1892. He took elementary and
intermediate schooling at Macleod and
graduated from the University of Al-

berta in 1916 with a B.Sc. degree in

civil engineering. That year he joined
the army and served with the Canadian
Machine Gun Corps in Canada, Eng-
land, France and Belgium until 1919.

Returning to Canada he was employed
by the Department of Interior's irriga-

tion branch and later by the Alberta
government highways during construc-
tion of the Jasper highway. He served
with the Department of Resources, and
for the past ten years had been engaged
in making airport surveys throughout
Alberta and Yukon Territories for the
Dominion Department of Transport.
He joined the Institute as a Member

in 1941. He was also a member of the
Association of Professional Engineers of

Alberta.

Prof. J. H. Moore, mji.i.c, of the Uni-
versity of New Brunswick, Fredericton,
N.B., passed away in hospital in Eng-
land in August, 1951.

Prof. Moore was born at Moncton,
N.B., in 1910. He studied at the Monc-
ton Public Schools and entered the Uni-
versity of New Brunswick, in 1929. A
gold medallist, he received a B.Sc. de-
gree in civil engineering in 1933. The
following year he received a M.Sc. de-
gree in civil engineering from Massa-
chusetts Institute of Technology.

After graduation he worked for a year
as engineer and assistant superintendent
for the Acme Construction Company,
Ltd., at Saint John, N.B. There follow-

ed two years of research work in struc-

tural engineering design at Cambridge
University. He was associated for a
year, as a structural designer with Dom-
inion Bridge Co. at Montreal, before
joining the staff of University of New
Brunswick in 1938 as associate professor
of civil engineering.
At University of New Brunswick, Pro-

fessor Moore designed and supervised
the construction of the Bonar Law-Ben-
nett Library; the Sinclair Rink, and
several school and commercial buildings
throughout the Province For several
years he headed the eagineering firm, J.

Harry Moore and Associates.
He joined the Institute as an Associ-

ate Member in 1939 becoming a Mem-
lifr in 1940. He was elected president
of the Association of Professional Engi-
neers of New Brunswick this year.

THE ENGINEERING JOURNAL October, 1951 997



News
of the

Branches
Activities of the Thirty-five Branches

of the Institute and abstracts

of papers presented at their meetings

Kootenay
T. W. LaZENBY, M.E.I.C.,

Secretary-Treasurer

Luncheon meeting, with Vancouver guests

It was a memorable occasion for the

Kootenay Branch when on September
12th, 1951, seven members of Vancouver
Branch E.I.C., and 6 members of Van-
couver Branch American Society of

Metals flew C.P.A. to Castlegar Airport
where they were met by Kootenay
Chairman, H. P. Hamilton and the
following members of the executive,

S. L. Baird, G. R. McMeekin, W. V.
Nicholson and A. H. W. Busby.
On the drive from the Airport a brief

stop was made at "Brilliant Dam", be-
fore arrival at Trail where The Con-
solidated Mining and Smelting Company
of Canada Limited was host at a lunch-
eon in the Cafeteria for the visitors and
members of the Kootenay Branch, to-

gether with some senior ofiScers of Co-
minco, about 50 people being present.

E. M. Stiles, M.E.i.c, chief engineer,
welcomed the visitors on behalf of Mr.
Diamond, general manager of Cominco,
and told of his pleasure at receiving his

guests, also giving a brief outline of

Cominco's production and expressing the
hope that the plant tours to follow
would be educational and enjoyable.
Mr. S. H. deJong, vice-chairman of

Vancouver Branch, replied, for the
visitors, that it was a pleasure to take
part in such a trip.

After lunch the visitors were taken
on a special tour of the metallurgical
plants at Trail from 2 p.m. to 4 p.m.,
after which the executive members
drove them to the Hotel, and on to a
dinner meeting in the Palm Room, of
the Crown Point Hotel, at 6.30 p.m.
About 44 vi.sitors, members and

guests enjoyed a very pleasant evening
under the guidance of H. P. Hamilton,
who introduced the visitors and guests.

He called on Mr. W. O. Scott to speak
on behalf of the American Society of
Metals, and Mr. Scott explained briefly

the organization which he represented
and expressed his appreciation at being
pre.sent.

Mr. deJong spoke of the Branches'
clo.se relationship to each other. It was

an enjoyable experience, he said, to take
part in this co-operative meeting.
Mr. H. N. MacPherson of Vancouver

Branch E.I.C. spoke on E.I.C. business,
stressing the great changes which had
taken place since his last visit to Trail
(in 1942. He urged the Branch to con-
tinue sending a Councillor to the annual
yneetings. Dr. L. M. Pidgeon, Department
of Metallurgy, University of Toronto,
also gave a short address.
A hearty vote of thanks on behalf

of the Kootenay Branch, to all who at-
tended and contributed to this outstand-
ing meeting, was expressed by E. B.
Broadhurst.
On Thursday morning the Vancouver

visitors were taken on a tour of the
chemical and fertilizer plants at War-
field, and at noon all expressed deep
appreciation for the way the special
guides had conducted their tours.

In the afternoon the visitors made a
special tour of the Research Division,
or a short trip around the district, after
which they were motored to the Airport
for the return flight to Vancouver.

Montreal

R. B. WOTHERSPOON, M.E.I.C,

Secretary-Treasurer

Junior Section

J. P. Dagenais, jr.E.i.c.,

Secretary-Treasurer

Junior Section Programme

The fall programme of the Montreal
Junior Section has been organized in

order to interest each and every one of
the members. The executive had two pur-
poses in mind in selecting the various
events composing this programme. "Gen-
eral interest" topics were chosen as sub-
jects of conferences, non-technical mat-
ters of interest to the young engineer,
but only indirectly touching on his en-
gineering career. Social gatherings will

give members occasions to meet each
other.

The following meetings have been
organized

:

Sept. 30—Golf Tournament: 9.30 a.m.,

St. Eustache Golf Course.

Oct. 1—Opening night; Dr. A. Boia,
"Development of Executive Personnel".

Oct. 15—Forum on Insurance

—

Bureau
of Insurance.

Oct. 19—Oyster Party at Le Cercle
Universitaire.

Oct. 29—The Better Business Bureau:
Mr. Claude Root, Manager.
Nov. 12—^Ladies films night.
Nov. 26—"Northern Quebec Devel-

opment".
Dec. 7—Annual Dance at the Wind.sor

Hotel.
Dec. 10—Study Groups Report.
That each of these events should at-

tract a large group of j'oung engineers,
is the hope of the executive members.

Saskatchewan

D. W. Houston, mj;.i.c.,

Secretary-Treasurer

W. M. Bebrt, MiJ.c.

Branch News Editor

Moose Jaw Meeting

For the first time in years the Sas-

katchewan Branch of the Engineering
Institute of Canada (Regina section),

in conjunction with the Association of

Professional Engineers of Saskatchewan,
held their regular meeting in the city of

Moose Jaw. This took the form of a
dinner meeting at the Grant Hall Hotel
on Friday, September 14, 1951. Approx-
imately forty Regina engineers attended
this meeting as well as representatives

of the Saskatchewan Rivers Develop-
ment Association who attended as guests.

The speaker was Dr. L. B. Thomson,
director, P.F.R.A. He spoke on The
Economics of Irrigation and dealt with
the three phases of soil and water
conservation on the prairies, the small

individual project, the community pro-

ject and the large irrigation works. He
told his audience that the individual

farm projects had been proven econ-

omically sound and already had a de-

finite far-reaching effect on the economy
of the west. The community projects

also had demonstrated their great value
and Dr. Thomson emphasized that these

projects could not be judged solely on
the basis of the land irrigated and the

benefits to the owner or operator, but
on the stabilizing effect on agriculture in

the community and the bringing about
of a better balanced unit of production.

The speaker declared that in hi3

opinion there was no better invested $5

million than that which the government
had expended on small soil and water
conservation projects on the prairies.

Another phase of the conservation

work undertaken is represented b\' the

])rojects in the Frenchman River, Cj-press

Hills, Wood River and Qu'Appelle
River basins. Irrigation projects in these

areas insure winter feeding for livestock

and prevent the disastrous forced selling

of livestock herds or the costly importa-
tion of feed that took place in the dn.'

thirties. He recalled the occasion in 1937

when he had assisted in shipping a whole
trainload of cattle out of an area in

Saskatchewan under forced sale condi-

tions which brought a return of V2 cent

a pound: while ten j-ears later, after

irrigation had been established, he had
observed a trainload of sheep and cattle

go out of the same area bringing a

return of many times the 1937 price.

Again, in 1947 there had been no need
to bring in hay and fodder as there had
been in 1937.
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...with no return for repairs!

When a Westinghouse Completely
Self Protecting Transformer goes out
on the job it's there to stay. Because
of its exclusive features it will not be
back for repairs.

Only C.S.P. has "De-ion" light-

ning protection which chops the surge
of voltage and quenches the arc and
"power-follow" current.

Only C.S.P. has internal thermal
breaker protection which permits
peak overloads. The Westinghouse
signal lamp warns of approaching
critical conditions.

Contact your nearest district
office for additional information.

WfestindiouselJi TRANSFORMERS
'f^Kas

CANADIAN WESTINGHOUSE COMPANY, LIMITED, HAMILTON, CANADA
(i.OO Sunday evenings—" Westinghouse Presents''' John Fisher and the Don Wright Chorus—CBC Dominion nettvork
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Vancouver
Stuart S. Lefeaux, m.e.i.c.,

Secretary-Treasurer

H. T. LlBBY, M.E.I.C,

Bratich News Editor

Approximately twenty-five members
of the Institute were the guests of the
Shell Oil Co. of Canada at the Shell-

burn plant on the afternoon of August
loth for a plant inspection tour.

The plant is ideally situated on Bur-
rard Inlet with access by road, rail and
boat. The contour of the ground is such
as to permit much of the liquid handling
to be accomplished by gravity.

Besides being an extremely suitable

location from the engineering point of

view, it is also most picturesque, com-
manding an excellent view of Indian
Arm and the North Shore mountains.
The plant is a fully modern oil re-

finery which converts crude oil into

naphtha, gasoline, kerosene, stove oil,

diesel oil and the heavier fuel oils,

asphalts, etc.

The crude oil is received by tankers
which pump the oil up the hill to the
crude storage tanks. The crude is pump-
ed from the tanks to a boiler where it

is heated under pressure to an optimum
temperature. From there it is allowed to

flash into the bottom of a fractionat-

ing column where the vapours bubble
throagh bubble trays. Each layer of

bubble trays is kept at a different tem-
perature so that the heaviest crudes
condense out at the bottom while the

more volatile fractions continue up the
tower, each cut being removed by suc-
cessive trays, with the gasoline and
naphtha being taken off at the top level.

As the distilled liquids leave the tower
they impart much of their sensible heat
to the incoming crude through heat ex-
changei-s thereby reducing the fuel con-
sumption for heating purposes by ap-
proximately 60 per cent. The various
fractions are then piped to the run-off

tanks.

It would be a happy situation if the
demand for the various products, such
as bunker oils, stove oils, gasoline, etc.,

exactlj' matched the output of the
plant, but of course, such is not the case.

However, bj' the use of a cracking
plant the molecules of one type of fuel

can be "cracked" to yield a new "crude
like" group of products.

The cracking plant consists of a large

boiler where the ingoing fraction is ex-
po.sed to a high temperature at a high
pressure. It is then flashed at a slightly

reduced pressure to a soaking tower.
From there it passes to a rectifying

tower similar to the one used in the first

run. The products from the straight

run tower and the cracking unit tower
are then blended and processed to render
them ready for the market. This entails

the removal or modification of certain

injurious and odoriferous sulphur com-
pounds, clarifying, and, in the case of

gasoline, the adding of tetraethyl lead.

In order that all the phases of such
involved cycles can be carried out simul-

taneously with perfect control complete
instrumentation is neces.sary. In the
Shellburn Plant all the critical pres.sures,

temperatures, etc., are recorded in fully

modern, centrally located instrument
rooms. Suitable alarm systems are in-
cluded which actuate whenever certain
tolerances are exceeded.

Upon completion of the plant tour
the groups were transported to the new
storage and packaging plant which is

under construction down near the water-
front and railway. An excavation involv-
ing forty or fifty thousand cubic 3-ard.s

of soil had to be made in order to pre-
pare the ground for the new warehouse.
A large settling tank is also under con-
struction. It will be used to store for

future use the batches of partially re-

fined oil, etc., which accumulate around
a refinery when units have to be taken
out of service.

The groups then left Shellburn and
reconvened at the Horseshoe Cafe where
refreshments were served, after which
the film "Fuel for Power" was shown.
The film explained in some detail the
technological development leading up
to the modern oil refinery.

Mr. Stan Williamson, acting plant
manager, wound up the meeting with a

few well chosen words, and Jack Mc-
Donald, chairman of the Vancouver
Branch, thanked the management of the

Shell Oil Co ; for an extremely interest-

ing and entertaining afternoon. Mr. Mc-
Donald's remarks were heartily endorsed
by the membership.

GoingAway?..

PlaySdlB

CARRY

Canadian PacificExpress

TRMELLERS CHEQUES
Guard against costly loss of travel

funds . . . Canadian Pacific Express

Travellers Cheques are good only with

your signature— if lost before befng

countersigned your money is refunded.

Obtainable from all Canadian Pacific

agents and most banks.

^ ,.„tASP^"*

.^ixt^ ""-r

COGHLIN SPRINGS
for Quality and Satisfaction

We manufacture all kinds of Springs, large

and small, for every purpose.

Our eighty-two years' experience is your

guarantee of superior quality and work-

manship.

i»^COGHLIN£a«-
3320 ONTARIO STREET EAST

MONTREAL. CANADA
EstahlisheA 1869

Agents :

Filer-Smith Machinery Co. Limited, Winnipeg
C. M. Lovsted & Co. (Canada) Limited, Vancouver
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E.I.C. Student and Junior Prizes

Prizes to Students and Juniors

(1) Five prizes may be awarded annually for the best papers
presented by Students or Juniors of the Institute in the vice-
presidential zones of the Institute, as follows:-

—

The H. N. Ruttan Prize—in Zone A—the four western
pi'ovinces.

The John Galbraith Prize—in Zone B—the Province of

Ontario.
The Phelps Johnson Prize—for an English Student or

Junior in Zone C—the Province of Quebec.
The Ernest Marceau Prize—for a French Student or Junior

in Zone C—the Province of Quebec.
The Martin Murphy Prize—in Zone D—the Maritime

Provinces.

(2) Awards shall only be made if, in the opinion of the exa-
miners for a zone, a paper of sufficient merit has been presented
to a branch in that particular zone.

(3) The winner of a prize shall be recjuii-ed to specify such
technical books or instruments as he may desire to the total

value of approximately twenty-five dollars when suitably bound
and printed or engraved, as the case may be.

(4) The award of prizes shall be for' the year "ending June
thirtieth. On that date, each branch secretary shall forward
to the examiners for his particular zone all papers presented to

his branch by Students and Juniors during the prize year,

regardless of whether they have been read before the branch
or not.

(5) The prizes shall be awarded only to those who are in good
standing as Students or Juniors of the Institute on June thirtieth

following the presentation of the paper.

(6) The papers must be the bona fide production of those
contributing them and must not have been previously made
public or contributed to any other society in whole or in part.

It Ls to be understood, however, that a paper which has won
or been considered for a branch prize is nevertheless eligible for

the Institute Prize. No paper shall be considered for more than
one of the five prizes.

(7) The examiners for each zone shall consist of the vice-
president of that zone and two councillors resident in the zone,
appointed by council. In the case of Zone C, two groups of
examiners shall be appointed under the two vice-presidents, one
for the English award and one for the French award. The awards
shall be reported to the annual meeting of the Institute next
following the prize year, and the prizes presented as soon there-
after as is reasonably possible.

Prizes to University Students

In 1930 Council established eleven cash prizes of twenty-five
dollars each for competition among students of Canadian engin-
eering schools, in the year prior to the graduating year. Awards
are now made annually to the following institutions:

—

University of Alberta
University of British Columbia
Ecole Polytechnique, Montreal
Laval University, Quebec
University of Manitoba
McGill University
University of New Brunswick
Nova Scotia Technical College
Queen's University
University of Saskatchewan
University of Toronto

It is the desire of council that the method of their award
shall be determined by the appropriate authority in each school
or university, so that a prize may be given to the student in
any department of engineering who has proved himself most
deserving, not only in connection with his college work, but
also as judged by his activities in the student engineering organ-
ization, if any, or in the local branch of a recognized engineering
society.

It is not necessary for the recipient to belong to the Institute,
and in this respect the prizes are quite distinct from those
offered to Students and Juniors of the Institute, or from the
prizes which are offered by a number of our branches to the
Students attached to them.

VELDED CYLINDRICAL TANKS

for pressure storage

The above view shows four cyUndrical tanks we built

)r Dominion Foundries and Steel, Limited at their

[amilton, Ontario, plant for the storage of butane or

ropane. The liquefied petroleum gas is used to anneal

ild roll strip, heat tin pots, etc.

The four storage tanks are 8-ft. 10-in. diam. by 67 ft.

>ng and are designed for pressures as high as 200 lbs.

er sq. in. When considering the installation of pressure

inks write our nearest office for tenders or information.

NORTON STEEL WORKS LIMITED
TORONTO, ONI. FORT ERIE, ONI. MONTREAL, QUE.

lEPIESENrAIIVES

Mumford-Medland ltd., Winnipeg, Man. • Gordon Russell Ltd., Vontouver, B.C.
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THERE
ARE
NO
WORDS!

. . to describe the mess and confusion of a
blocked sewer line— an expense so easily avoid-
ed by the use of No-Co-Rode Root-proof Pipe.
Insist that your builder use No-Co-Rode
Root-proof Pipe, which cannot be blocked by
tree root infiltration — the most frequent cause
of sewer line trouble. At no extra cost you can
be sure of a trouble-free sewer hne for a
life-time. Simply specify No-Co-Rode Root-
proof Pipe.
For septic tank filter beds, use No-Co-Rode
Efrforated Pipe — recommended by Health
Departments.

Distributed by

^««^MURRAY cfov»v CRANE

(g®-iii®i)iE
ROOT-PROOF PIPE UA.7.51

Alonufoclured hy DOMINION TAK i CHEMICAL COMPANY UMITID Sun liU Suilding. Menlrtal
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From St. John's, Newfoundland, to Victoria, B.C,
is a distance of 3,980 miles. Scattered throughout
this tremendous area are your customers and
prospects. With even the largest sales force you
must inevitably ignore some accounts at times . .

,

unless you also use selective business paper
advertising to keep your customers informed.

No matter what your product or service, there

are one or more Canadian business papers to

carry your messages to exactly the field you
want to reach. Supplement your personal calls

by regular contacts through business papers, and
keep all your customers informed, all the time.

ThU paper is a businea paper—ene of 100 trade . . . technical . . .

service . . . and management publications covering every section

of Canadian business and industry.

WHEN YOU WANT TO TALK BUSINESS
USE A BUSINESS PAPER

Business Newspapers Association
OF CANADA

137 WELLINGTON ST. W., TORONTO, CANADA

S^t^f^^
• Tight Joint without jamming.

• Long Life . . . Economy.

• Lower Maintenance Cost.

INUTED, TORONTO
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I
Employment !$erviee

XHIS 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.

Personal interviews with the Institute Employment Service, 2050

Mansfield Street, Montreal—Telephone PLateau 5078—may be
arranged by appointment.

Situations Vacant

CHEMICAL
CHBMECAl, ENGINEER to act as project
or development engineer. It is essential
that candidate have experienc in this
field or in general engineering minimoim
of 5 years. The work will involve en-
gineering, estimating, investigation and
special studies. The applicant should
have a good command of English and
preferably some experience in contact-
ing the public. The location is Montreal
with some travelling as the occasion
requires. Salary is commensurate with
experience. Aipply to File No. 404'7-V.

FIVE CHEMICAL ENGWfNEERS required
by large chemical organization in On-
tario to act as Sales Engineers. Chemical
Engineer or Chemist from any Canadian
University. Selling exp^erience is pre-
ferred but not necessary. Preferably
young men with a definite aptitude for
selling. Apply to File No. 4060-V.

CIVIL
CIVIL ENGINEER required to act as
junior office engineer in Western Can-
ada. Duties to include draughting, plot-
ting, topography design, development of
minor concrete and timber structures,
computation of quantities for earthwork,
rock excavation and concrete, and simi-
lar work required in the otfice of such
a project. Apply to File No. 4041-V.

CIVIL ENGINEER required for the per-
manent staff of city engineers' depart-
ment in Ontario. Work includes the
design, layout and supervision of roads,
sewers, sidewalks etc. The salary is

dependent on qualifications and full
employee benefits are available. Apply
to File No. 4046-V.

CIVIL ENGINEER required by the de-
partment of highways in Ontario. Ap-
plicant should have some experience in
highway engineering and be preferably
bilingual. Salary is $4500.00 per year
with car allowance. Apply to File No.
4049.V.

A CIVIL ENGINEER required by firm of
consulting engineers in Toronto with
practical experience covering the design
and installation of sewerage and sewage
disposal systems. Salary according to
qualifications. Apply to File No. 4050-V.

CIVIL ENGINEER required with exten-
sive experience in Canada or United
States in water main, water pumping
plant, sewer and sewage treatment plant
layouts. Duties will include preliminary
survey, design, draughting, and super-
vision. Permanent position with large

organization in Toronto with generous
pension, sick leave, and vacation privi-
leges. Salary can be arranged to suit
qualifications of successful applicant.
Apply to File No. 4052-V.

THREE GRADUATE CIVIL engineers
with at least four years experience in
design of reinforced concrete structures
for work In Montreal. Apply to File
No. 4056-V.

ELECTRICAL
ELECTRICAL ENGINEER to take charge

of switchgear estimating department.
Qualifications required are that the ap-
plicant should have a sound general
knowledge of electrical engineering
fundamentals and should have a special-
ized knowledge of medium and high
voltage switchgear. He should have ex-
perience in the preparation of specifi-
cations, tenders and cost-estimates. Sal-
ary would depend on qualifications.
Cost of living bonus and pension scheme.
Location Montreal. Apply to File No.
4051 -V.

APPLICATIONS ARE INVITED for the
post oif professor and head of the depart-
ment of power engineering in the India
Institute of Science, Bangalore, India.
The candidates should possess a degree
in electrical engineering and should
possess very high academic qualifica-
tions and experience. Associations with
engineering and technical institutions
and teaching experience are necessary
qualifications. For full information
apply to File No. 4053-V.

ELECTRICAL ENGINEER required, young
university graduate with research out-
look, to join a team working on aircraft
de-icing. The work is mainly in the
electrical field, with some observational
flying. Some experience with aircraft
electrical power systems is desirable.
Initial salary up to $3900.00 depending
on age qualifications and experience.
Apply to File No. 4054-V.

MECHANICAL
THREE MECHANICAL engineers required
by firm in Newfoundland, for process
and general engineering duties. Single
men are preferred who have experience
in the pulp and paper industry. Salaries
open. Apply to File No. 4055-V.

MECHANICAL DESIGN Engineer re-
quired by locomotive works in Mont-
real. Apply to File No. 4062-V.

METALLURGICAL
METALLURGIST, RECENT GRADUATE
required by large transport company in
Montreal. Duties include microscopic
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and physical study of various metal-
lurgical problems. Apply to File No.
4063-V.

MISCELLANEOUS
ENGINEER REQUIRED by organization

in Ontario with good knowledge of
Marine radar with training and ability
to handle service and installation crews.
Considerable travelling involved. Apply
to File No. 4042-V.

ENGINEER TO ACT AS assistant, to
deal with technical and administrative
work and to do some outside sales work
for organization in Ontario, manufac-
turing radar and navigation equipment.
Travelling involved. Apply to File No.
4042-V.

SENIOR DRAUGHTSMAN required by
firm located in Gntario. Must have sev-
eral years all-round experience in plant
layout and special machinery and equip-
ment. Salary commensurate with ex-
perience. Application with sample of
work to File No. 4043-V.

PLANT ENGINEER for textile miU in
Province of Quebec. Applicant should
'be about 35 years of age with three to
five years' experience in plant main-
tenance, preferably a textile mill. Salary
open. Apply to File No. 4044-V.

INDUSTRIAL ENGINEER to act as leader
and instructor of industrial engineering
teams in applied field work. Will be
required to instruct various teams of
engineers in methods for increased pro-
ductivity and plan the activities of
these groups of engineers. This will be
mainly practical work and will require
much travel. Responsible to the indus-
trial consultant of the Ministry of
Labour. Travel throughout Israel.
Length of service one year. Experience:
should possess experience in the field
of industrial engineering in general,
and particularly practical experience in
serving as consultant to industrial pro-
jects. Hebrew desirable but not essen-
tial. Age 35 to 55 years. Apply to File
No. 4045-V.

PROFESSOR OF INDUSTRIAL engineer-
ing to teach both undergraduates and
graduates in the field of industrial
engineering. Responsible to Ministry of
Labour, Hebrew Technion, Haifa. Length
of service indefinite. Previous experi-
ence as professor in the field of indus-
trial engineering at an accredited uni-
versity. Knowledge of Hebrew Is
desirable but not essential. Age 25 years
and over. Apply to File No. 4045-V.

RESEARCH DIRECTOR of Israel Rubber
Research Association. Research In im-
proving production methods as well as
quality of products. Instruction in the
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giants. Length of service 2 years,
'egree preferably in field of chemistry

of rubber. Age 35 to 50 jears. Hebrew
is desirable but not essential. Reading
knowledge of English, German and
French is desirable. Apply to File No.
4045-V.

RESEARCH DIRECTOR of the Israel
Ceramics Research Association for re-
search in improving production methods,
as well as quality of products. Research
in the conservation of imjjorted raw
materials and the utilization of local
raw materials. Length of service 2 to 3
years. College degree preferably in the
field of ceramics. Candidate should have
some practical experience in the manu-
facture of ceramics and be familiar with
the semi-automatic equipment used,
especially dishes, electrical ceramics,
building and sanitary ceramics, and
should be familiar with tunnell kiln
process. Knowledge of Hebrew is desir-
able but not essential also knowledge
of English. French and German. Age
between 30 and 45 years. Apply to File
No. 4C45-V.

TWO PROFESSORSHIPS TO THE faculty
of mechanical engi'ieering at Hebrew
Institute of Technology, Haifa. Duties
to commence in October 1952 or earlier.
One of the above two positions requires
special knowledge of applied thermo-
dynamics. In due course instruction to
be conducted in Hebrew. Salaries will
be fixed in relation to the highest grade
of the Israel Civil Service. There will
be a pension scheme. The Haifa Insti-
tute of Technology will pay transporta-
tion expenses and w^ill also undertake
to provide housing. Apply to File No.
4045-V.

TWO FULL PROFESSORSHIPS and two
associate professorships to the faculty
of electrical engineering, Hebrew In-
stitute of Technology, Haifa. Duties to
commence about October 1352. Instruc-
tion in the fields of telecommunications
and power engineernig, in due coarse
instruction to be conducted in Hebrew.
Applicants must have specialized pro-
fessional and academic qualifications in
telecommunications and power engi-
neering. Salaries fixed in relation to
the highest grade of the Israel Civil
Service. There will be a pension scheme.
The Haifa Institute will pay transporta-
tion expenses and will also undertake
to provide housing. Apply to File No.
4045-V.

INDUSTRIAL ENlGTNEEIR instruetor for
field engineers and advanced industrial
engineering methods. Will instruct
groups of field engineers in methods for
Increased productivity. Time and motion

POSITIONS VACANT
Twenty mechanical engi-

neers, senior and junior, are
required to work in Mont-
real Office on

(a) D e s i g n of special

machines.
(b) Design of heating

and air-conditioning

systems.

Must have college degree
or equivalent background.
Some practical experience
in either field is desirable.

Apply in person or by
mail to:

Manager,
C. D. Howe Company
Limited,

Consulting Engineers,

1421 Atwater Avenue,
Montreal, Quebec.

studies etc. Work of industrial engineer
would be both theoretical and practical
and would require direct contact with
projects in the field. Will supervise
approximately ten engineers. Responsi-
ble to industrial consultant of Ministry
of Labour. Travel throughout Israel.
Length of service one year. Knowledge
of Hebrew is desirable but not essential.
Age 40 and over. Apply to File No.
4045-V.

SUPERINTENDENT REQtnRElD by gold
mining Co. in Western Canada. Salary
range $500.00 and a new house may
be rented at a very nominal price.
Apply to File No. 4048-V.

RECENT GRADUATE required by Hamil-
ton organization for training as sales
engineer on sheet metal building and
industrial products. Qualifications: gra-
duate civil engineer or architect, age
20-25 years preferred, knowledge of in-
dustrial building construction an asset,
to locate in Toronto or Hamilton area.
Excellent opportunity for career in
sales. Apply to File No. '4053-V.

ENGINEER REQUIRED in B.C. for re-
search work on hydraulic model labora-
tory, to examine the nature of water
currents in the vicinity, and to deter-
mine what alterations will be necessary
to accomplish certain industrial require-
ments. Besides these possibilities of in-
dustrial and research experience, there
is the privilege of using the research as
a thesis material for advanced degrees.
The position offers a full-time salary at
a level in keeping with the qualifica-
tions of the candidate. Apply to Kle
No. 4057-V.

ENGINEER, MANAGER required by pub-
lic utility in Newfoundland. Applicants
must be licensed to practice engineering
in some Canadian province and should
have not less than ten years of practical
experience of which five years should
have ibeen in the water sunply and
sewerage field. Duties include super-
vising the detailed design and con-
struction of water supply and sewerage
systems to serve an estimated present
population of 20,000; to take entire
charge of the technical and business
operation of these systems upon com-
pletion, under the general direction of
the corporation. Applications must in-
clude details of exoerience. salary ex-
pected, recent photo, names and ad-
dresses of 3 references and be received
not later than October 20, 1951. Apply
to File No. 4058-V.

THE MANUFiACTURING and assembly
department of the overseas operations
division of a large automotive industry
in Canada is offering to the engineering
graduate extremely valuable exDerience
in all lines of automotive engineering
endeavour. The work is essentially one
of liaison in Australia, India. New
Zealand and South Africa. Men for this
department should have a broad in-
quisitive interest in everything auto-
motive (as oiptjosed to those with
specialiyed interests) . As they will deal
with both directors and labourers alike,
a oersonality neither forceful or re-
luctant is desirable. Should the need
arise they should also be willing to
serve in India and Malaya. Applv to
File No. 4059-V.

RECENT GRADUATE ENGINEERS re-
quired bv manufacturer in Ontario of
steel chains, conveying and power trans-
mission equipment for the expansion of
their engineering and sales department.
Applicants will be given thorough train-
ing and then be placed in key positions
wtiere thev are most suitable. Apply to
File No. 4061 -V.

SUPERINTENDENT OF PRODUCTION
control required bv laree locomotive
industry in Montreal. Apply to File No.
4062-V.

UNIVERSITY GRADUATE DESIGN En-
gineer required in Toronto. Ontario,
capable of designing hydro-electric
equipment and in particular hydraulic
turbines and auxiliaries. Apply to File
No. 4064-W.

The following advertisements are reprinted from
Inst month*s Journal^ not bavinft yet been filled,

CHEMICAL
CHBMTCAL ENGINEER required for re-
search department of organization in
Quebec. Recent graduate or experienced
engineer for work on existing pro-
cesses and original development. Apply
to File No. 4006-V.

POSITIONS
VACANT

Three graduate civil engi-

neers with at least four

years experience in design

of reinforced concrete struc-

tures for work in Montreal.

Apply in person or by mail

to:

Manager,

C. D. Howe

Company Limited,

Consulting Engineers,

1421 Atwater Avenue,

Montreal 25, Que.

CHEMICAL ENGINEER required by
Montreal organization with knowledge
of plant layout, material specifications
A. S. M. E. code design and job schedul-
ing. Ex'perience of three to four years
in the foregoing is desirable. Some
knowledge of control instrumentation
also beneficial. Salary according to

qualifications. Apply to File No. 4023-V.

A PROMINENT CHEMICAL INDUSTRY
has an opening in a plant in southern
Ontario, for a Ph.D. with about ten
years experience in research and de-
velopment work. Some experience in

administration is required in additior.

to that in the direction of research ;-:

development activities. Chances of
vancement are excellent. Apply to F^e
.No. 4036-V.

CHEMICAL ENGINEERS preferably with
EKDst graduate training to act as process
development group leaders for an ex-
panding technical division in a large
chemical plant in Southern Ontario. Ap-
plicants should have about five years
experience in development and for oper-
ations in a chemical industry. The work
will involve direction of a group of

chemical engineers working on labora-
tory and oilot olant investigations, plant
tests, and will include the evaluation
of proposed new processes or process
improvements. Apply to File No. 4036-V.

CIVIL

YOUNG CIVIL ENGINEERS required by
organization in Province of Quebec,
duties include design and field work
on construction. Apply to File No
4024-V.

MUNICIPAL ENGINEER for town in

Niagara Peninsula, population 7.090.

Requirements are for civil engineer who
has had experience in maintenance of

pavements, side walks, sewers and sur-

veying for new subdivisions. Salary
open, middle-aged man preferred. Apply
to File No. 4025-V.

EXPERIENCED GRADUATE CIVTL EN-
GINEER for standard design and
supervision of wood, steel and concrete
buildings in architect's office located at

the Lakehead, Ontario. Pension. P.S.I.,

Blue Cross and other benefits. State ex-
perience and salary desired in applica-
tion. Permanent position for the right

person. Apply to File No. 4035-V.

ELECTRICAL
ELECTRICAL ENGINEERS with experi-
ence in electronics and radar for posi-

tions in Ottawa. Salaries open. Ak>15
to File No. 15«8-V.
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WELL QUALIFIED ELBCTTRTCAL en-
gineer to act as supervisor of under-
ground distribution by a Canadian
utility in Brazil for planning under-
ground distribution systems and allied
substations; standardizing present prac-
tices, special studies. Prefer 7 to 10

years experience. Quote File 13771.
Apply to File No. 4014-V.

ELECTRICAL ENGINEERS with test-
course experience are required for
specification writing, comparison of
tenders, supervision of acceptance tests,

liaison with manufacturers and check-
ing drawings. Possibility of going to

Brazil in six months to two years.
Quote File No. miO. Apply to FUe No.
4014-V.

CHIEF OF SYSTEM PLANNING well
qualified electrical engineer is required
by a Canadian utility in Brazil for long
range plannnig of generating, trans-
mission and receiver facilities; super-
vision of distribution, relay protection,
carrier current, research and standards
department, forecasting capital expendi-
tures. Prefer 7 to 15 years' experience.
Quote File No. 13737. Apply to File No.
4014-V.

THREE BLBCTRIOAL ENGINEERS re-
quired by large organization in Mont-
real for specialized sales work in power
apparatus. Applicants should have
about 5 years experience partly or
completely in test room or power house
work. Salary commensurate with ex-
perience. Apply to File No. 4015-V.

MECHANICAL
MECHANICAL BNGHSrEER required by
organization in Montreal. Applicant
should have had experience in produc-
tion planning and the des-gn and appli-
cation of mechanical equipment to pro-
duction operations. Duties will include
research and the development of mech-
anical equipment for one of the pri-
mary industries. Preferably single and
free to travel. Apply to File No. 3020-V.

TWENTY MECHANICAL Engineers, sen-
ior and junior, are required to work in
Montreal office on, design of special
machines, design of heating and air
conditioning systems. Must have college
degree or equivalent background. Some
practical experience in either field is

desirable. Apply to File No. 4008-V.

MBCHANIOAL ENlGINEBR required for
Toronto sales office of large manufac-
turing firm in Montreal. Training
period in Montreal. Good opportunity
offered. Apply to File No. 4020-V.

McGILL UNHVERSITY requires graduate
mechanical engineers in the depart-
ment of mechanical engineering; quali-
fied in the design field for full time
appointment, instructors and demon-
strators for seven months, from 1st of
October, 1951. Apply to File No. 4022-V.

MBOHAINICAL SAiLBS ENGINEER with
three or more years experience on hy-
draulic presses or rolling mills, design
layout, application, servicing and sales.
Salary commensurate with ability. Re-
sponsible position in Montreal office of
firm with international reputation.
Apply to File No. 4032-V.

MINING
MINING ENGINEEiR, recent graduate re-
quired by organization in Province of
Quebec. Apply to File No. 3097-V.

MISCELLANEOUS
THE PUBLIC SERVICE OF CANADA
REQUIRES electrical engineers (elec-
tronics and communications) appoint-
ments at Ottawa, Toronto and Mont-
real. Salaries up to $4,740.00 per annum.
Details and application forms may be
obtained by writing C.S. Comm., Ot-
tawa, Competition No. 50-158-B. Apply
to File No. 2016-V.

MECHANICAL OR AUTOMOTIVE ENGI-
NEER with cornplete technical and
practical training on modern automo-
tive equipment, prefer drawing office
experience and a background in body
design engine testing and tuning, re-
pair testing and calibration of electri-
cal units, diesel engine maintenance
and modern automatic transmissions,
such as dynaflow, vacuomatic and hy-
dromiatic. The position would be writh a
large Canadian Company in Rio de
Jan«!ro, Brazil, and the applicant would
be dealing with 900 assorted vehicles,
principally of American origin. Appl>
to File No. 3032-V.

ASSISTANT RESIDENT engineer re-
quired in Vancouver, B.C., for Gran-
ville Bridge. Qualifications required are
preferably university graduate in civil
engineering or structural with a mini-
mum of 3 to 4 years field experience
in construction work, or equivalent.
Interviews would be conducted with
persons now in vicinity or those will-
ing to go to location. Apply to File
No. 3062-V.

CHIEF OF FOREIGN WIRE RELATIONS
required by Canadian Telephone Com-
pany in Brazil. Prefer about 10 years
experience with a rruanufacturer or
utility; experience in design, operation
and maintenance o£ telephone plants
including carrier systems as well as a
knowledge of the fundamentals of
power generation and distribution
would be valuable. Practical and theo-
retical experience in inductive co-
ordination, electrical protection and
electrolysis problems as applied to
telephone plants with emphasis on the
methods of protecting them from light-
ning and low frequency induction
would be desirable. Apply to File No.
3099-V.

GENERAL MANAGER required to super-
vise the entire operations of water,
light and power commission in On-
tario. State qualifications, age, experi-
ence, references and when available.
Apply to File No. 4000-V.

YOUNG BLJBCTRICA.L OR MEOHAINI-
CAL engineers required by electrical
manufacturer located in Montreal for
plant in Ontario. Apply to File No.
4002-V.

THREIE MINING OR MECHANICAL en-
gineers required by large mining com-
pany in Quebec, also draughtsman for
layout and design work. Apply to File
No. 4003-V.

A CANADIAN UNIVERSITY wishes to
receive applications from engineering
graduates, preferably Civil, Mechanical
or Electrical, under 30 years of age to
teach engineering problems and draw-
ing. Applications should state age, uni-
versity and experience. The salary of-
fered is $1,800.CO and up for the session
depending on qualifications. Apply to
File No. 4009-V.

RADIO ENGINEER, senior design engi-
neer with 8 to 10 years experience in
low, medium and high frequency com-
munication, transmitter design. Must be
capable of heading a section and have
the qualities necessary for advance-
ment. Starting salary $5,000.00 per
year. Location Montreal. Also Junior
Radio Engineer with 3 to 5 years ex-
perience in electronics design. Apply to
File No. 4010-V.

HEAT TREAT SPECIALIST required in
Montreal. Applicant should have knowl-
edge of electric heat treating of preci-
sion machined parts. Should be capable
of assisting in department layout and
selection of equipment. Apply to File
No. 4011-V.

ELECTRO PLATING SPECIALIST with
knowledge of electro plating high
grade machined parts with cadmium,
zinc, copper, tin and silver. Should be
capable of assist ng in department lay-
out and selection of equipment. Loca-
tion Montreal. Apply to File No. 4011-V.

CANADIAN OOaVlPA.NY located in On-
tario urgently requires engineers to fill

key positions (1) works manage-r, (2)
graduate engineer for engineering divi-
sion, (3) chief inspector, (4) methods
engineer (tool design department).
Nature of work is aircraft, on jet en-
gine work. Apply to File No. 4012-V.

PROJECT ENGINEERS 1946 to 1949
mechanical or chemical graduates, pref-
erably with experience in chemical or
allied industry. Process engineers; re-
cent graduates in chemical engineering.
Location Ontarib. Apply to File No.
4013-V.

A CANADIAN UTILITY in Brazil re-
quires a well qualified business man
with utility experience to direct sales
promotion, billing, tariffs, consumer
research, statistics, advertising and to
correlate economics data. Duties would
include correlating the business activi-
ties of nine public utilities. The suc-
cessful applicant will report directly to
Vice-iPresident operations. Quote File
No. 13740. Apply to File No. 4014-V.

A CANADIAN UTILITY IN BRAZIL re-
quires a rate setting engineer or a re-
tired rate specialist to set up a retail
rate department in Rio de Janeiro and
Sao iPaulo. The position would be per-

Electrical

Engineer
The National Research Council,

Ottawa, Canada, requires immed-

iately a young University graduate

with research outlook, to join a

team working on aircraft de-icing.

The work is mainly in the electri-

cal and electronic field, with some

observational flying. Some experi-

ence with aircraft electrical power

systems is desirable. Initial salary

up to $3900 depending on age,

qualifications and experience. Ap-

ply by letter giving full details to

the Employment Officer, National

Research Council, Sussex St.,

Ottawa, Ontario, Canada.

manent for an experienced engineer
but would last two or three years for

a retired consultant. Quote File 13513.

Apply to File No. 4014-V.

TWO SENIOR ENGINEERS with experi-
ence in general and detailed layout of
mill buildings, equipment and equip-
ment layout, including processing
equipment, material handling, convey-
ing, packaging etc. Location Quebec.
Apply to File No. 4017-V.

YOUNG ENGINEER preferably mechani-
cal required for Montreal sales office

of Toronto manufacturer. Apply to
File No. 4018-V.

RESEARCH SCIENTIST to conduct re-
search and development in food pack-
aging and packing. This will involve
work independently and in co-opera-
tion with manufacturers and other
agencies on suitable container mater-
ials and methods of container fabrica-
tion, and will require a knowledge of
such materials as paper and paper pro-
ducts, plastic films, metal foils, metal
cans, enamels, adhesives and inks, etc.

Applicants should have a Ph.D. or
M.Sc. degree in chemical engineering,
organic chemistry or physical chemis-
tr.y and should have some experience
with the container materials. Location
Ottawa. Salary open. Apply to File No.
40'19-V.

RBPRIGERATION ENGINEER required
in Montreal to do design and develop-
ment work on ice cream cabinets, re-
frigerated merchandising equipment.
Preferably graduate from Canadian
University 1950 or 1951. Practical ex-
perience in commercial refrigeration
possibly through summer work would
be advantageous as a supplement to a
theoretical knowledge of refrigeration.
Age under 30 years. Applicant should
have initiative and perseverance,
should be interested in engineering as
a profession rather than as an immedi-
ate key to an administrative position.
Salary open. Apply to File No. 4026-V.

MEOHANICAL AND ELECTRICAL EN-
GINEERS required by newly formed
organization in Canada, with some
know^ledge of heating and ventilating
installations. Location Montreal. Apply
to File No. 4027-V.

SALES ENGINEER preferably chemical
or mechanical as representative in
Montreal and vicinity on exclusive com-
mission basis. The man we required
must be experienced in industrial ap-
plications as he will be required to call
on chemical, food and other processing
industries. This is a real opportunity
as the commission rate is good, equip-
ment is top quality, and the successful
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applicant will be given the opEKjrtunity
of acquiring an interest in the company
after proving his worth. Apply to File
No. 4028-V.

SENIOR INDUSTRIAL ENGONEEiR re-
quired to supervise manufacturing
metliods and standards. The location is

approximately 16 miles east of down-
town Toronto. Salary open. Apply to
File No. •4029-V.

ENGINEERS REQUIRED with experience
in heating and plumbing by consulting
engineering firm in Montreal. Apply to
File No. 4031-V.

CIVIL MECHANICAL OR CHEMICAL en-
gineer. (2), required by firm located
in Toronto, Ontario. Minimum of three
years experience in structural, steam
and piping design. Some process and
equipment design and knowledge of
specifications and estimating would be
advantageous. Preferably 28-35 years.
Apply to File No. 4033-V.

PATENT ANALYST to organize patent
records, investigate violation of patents
also investigate possit)ility of manufac-
turing new products. Carry out and
assist in market research studies. Pre-
liminary work on new patent applica-
tions. Applicant should have Bachelor's
degree in chemical engineering or
honors chemistry. Age minimum 27

years. Experience in sales, development
or production of organic chemical dye-
stuff. Experience in patent work desir-
able but not essential. Location Ontario.
Apply to File No. 4033-V.

MECHANICAL OR CHEMI'CAL EN-
GINEER to act as junior proiect en-
gineer in chemical organization in

Ontario. Applicant would work with
plant engineer on piping layouts and
design plant and equipment layouts,
some orocess and machine development
maintenance problems etc. Preferably
graduate with one or two years' experi-
ence or 1951. Apply to File No. 4034-V.

ENGINEER REQUIRED to act as assistant
purchasing agent for manufacturer of

engineering supplies, located in Prov-
ince of Quebec. General duties consist-

ing of preparation of engineering quota-
tions sales correspondence and purchas-
ing of equipment. Preferably bilingual

but not essential. Apply to File No.
4038-V.

Situations Wanted
CIVIL BNGTNBBR, 1949 graduate, age 27.

Experience in highway construction and
concrete construction. Desires resipon-

sible position with construction com-
pany or consulting firm in Ontario or

Western Canada. Apply to File No.
203-W.

CIVIL ENGXNEBR, B.Sc. Queen's 1948,

M.A-Sc. Toronto, 1949. Prof. Engineer
(Ont.), Jr.E.I.C. Age 26, single. Pres-
ently employed as assistant towm engi-

neer. Have 2 years practical experience
in every phase of municipal engineer-
ing. Prior to present position have
been on highway surveying and con-
struction; precise surveying and map-
ping, hydrographic surveying. Also ex-
perienced in reinforced concrete design,
sewerage work and waterworks design.
Desires position where opportunity
exists for acquiring of further exper-
ience in sanitary engineering designs
preferably with a consulting engineer
specializing in municipal and sanitary
engineering. Apply to File No. 250-W.

MECHANICAL ENGINEER, 1950 graduate
in industrial option, with 14 months
varied experience in large manufactur-
ing industry desires position in produc-
tion organization. Apply to File No.
1216-W.

ELECTRICAL ENGINEER, M.E.I.C, P.Eng.
(Que.), Universiy of Alberta, 1936, age
38, small family. Desires position in
Western Canada, preferably Alberta or
B.C. Fourteen years varied experience
in the electric wire and cable manu-
facturing field, with emphasis on Power
Cable. Experience includes considerable
application engineering involving ex-
tensive studies of cable rating and im-
pedance calculations, considerable over-
head conductor design calculations;
laboratory experience covering a wide
range of electrical measurements, gen-
eral and high tension cable testing
techniques, laboratory apparatus design;
knowledge of manufacturing methods;
some plant layout. Considerable prac-
tical experience with electronic appar-

atus in the measurement and audio
fields. Available on reasonable notice.
Apply to File No. 1460-W.

GRADUATE ENGINEER, 8 years draught-
ing and design, including 3 years tool
design; is available on short notice for
group leader; chief draughtsman of
ismall or medium size staff; tool design-
er; or tool engineer. Location is not
a deciding factor. Salary desired $425.00
per month. Personal interview by
appointment. Experience also includes
structural steel reinforced concrete,
steam plant, piping, oil refiner and
chemical plant. Apply to File No.
1935-W.

TOWNSITE ENGINEER, capable of taking
complete charge of the administration,
design and construction of Townsite
developments or extensions, including
planning, roads, drainage, sewers, water
supply, hydro distribution, buildings.
Qualifications include fourteen years
experience in Canada and abroad, C.E.
(Toronto), P.Eng., M.E.I.C, A.IJl.E.,
A.S.C.E., A.W.W.A., C.I.S.S. Apply to
File No. 2466-W.

BNGINEiBR, MECHANICAL, interested in

position offering opportunity as repre-
sentative, plant or assistant engineer.
Experience includes twelve years de-
sign, construction and maintenance
with pulp and paper industry. Age 40,

married. Apply to File No. 2&42-W.

POSITION AS SALES PROflVrOTIOiN
MANAGER sought. Age 34. Competent
to handle all phases of advertising;
produce sales literature; write and edit;
promote general publicity. Experience
with firm of consultants; journalism;
assistant sales development manager;
manager sales office handling heavy
and light equipment. Will consider
position as assistant if scope not too
limited and permits initiative. Also
consider allied work. Apply to File No.
2670-W.

B.A.Sc, Jr.E.I.C. Honours, Toronto, 1947,

desires permanent position preferably
with small but expanding firm. Exper-
ienced in production and technique of
rubber and thermoplastic molding and
extrusion. Apply to File No. 2888-W.

CIVIL ENGINEER, Jr.E.I.C, bilingual,
with l'/2 years experience with consult-
ing engineer firm and three years with
steel fabrication cormpany. Work con-
sisting mostly on design of reinforced
concrete structure. Desires position in
Montreal area in architect's office or
with consulting engineering firm as
st»-uctural engineer. Apply to File No.
2947-W.

CIVIL ENGINEER, B.Sc., '47, Jr.E.I.C,
P.Eng. (Que.), age 26, married, virith

car. 3V2, years varied structural exper-
ience with architects, fabricators and
contractors, convering design, detailing
and estimating of structural steel and
concrete as well as liaison work, desires
position with responsibility. Must in-
clude outside work in design and super-
vision, and/or liaison work, or sales
promotion. Availahle on one month's
notice to present employer. Ontario or
Alberta preferred. Apply to File No.
3340-W.

MECHANICAL ENGINEER M.E.I.C.
A.M.I. , Mechanical Engineer, Chartered
Engineer. 1st class B.O.T. (Steam and
Motor), stationary engineer A.B. Cer-
tificate. Management administration,
construction, power plant operation.
Desires more progressive position at
senior executive level. Apply to File
No. 3420-W.

EXIPBRIENCED ENGINEER. A.M.I.C.E.,
M.E.I.C. Age 31. 14 years combined
Civil Mechanical background. Design
and construction in road works water
supply, sewage system and large factory
construction in U.K. Hydro - electric
construction and investigation in U.K.
and Canada. Geophysical investigation
and deep well drilling and operation
for water supply in N. Africa. Aircraft
component design and machine shop
practice in U.K. Require progressive
position where experience may be util-
ized combined with aptitude for ad-
ministration organization and produc-
tion. Apply to File No. 3435-W.

EX R.E.M.E. OFFICER, A.M.I., Mech.E.
Age 35. Arriving in Canada in Novem-
ber. Experience of design of mechan-
isms, maintenance of vehicles, contrac-

tor's plant, etc., and wide knowledge of
management of engineering workshops
dealing with machining, assembly, forg-
ing and heat treatment. Prepared to
accept offers of emplojTnent now.
Apply to File No. 3534-W.

MECHANICAL ENGINEER. S.E.I.C. Uni-
versity of Saskatchewan. 1950. Age 25,
Naval Veteran. Experience includes,
automotive mechanics, pipefitting. heat-
ing system design and installation, de-
sign and draughting office since gradu-
ation. Interested in all mechanical
fields, especially automotive and imple-
ment manufacture, pulp and paper in-
dustry, diesel and gas turbine design
and steam generating plants. Willing
to undertake training program. Avail-
able on short notice. Apply to File No.
3536-W.

MECHANICAL ENGINEER, Queen's 1950,
S.E.I.C, Member QT.F.A. Desires em-
ployment in British Columbia prefer-
ably in pulp and paper industry.
Veteran, age 33, married. l',2 years ex-
perience in general engineering office
of pulp and paper company. 3 years on
highway surveys. Presently employed,
available September 30th. Apply to
File No. 3537-W.

CIVIL ENGINEER Jr.E.I.C. Toronto. 1949.
Presently employed in Ontario at good
salary in responsible Fwsition. Desire
association with responsible engineering
firm operating in Br. Columbia or
British Isles. Experience one summer
U.K., one year Canada on heavy con-
struction (steam power plants); one
year present position in charge of
initiating, designing, and manufacturing
new reinforced concrete structural
units. 3 years underground mining
prior to war; ex pilot R.C.A.F. Mar-
ried, one child. Age 31. Apmly to File
No. 3538-W.

PRODUCTION MANAGER (AJM.LP.E.) of
a medium sized engineering company in
England is contemplating immigrating
to Canada and wishes to offer his ser-
vices to a progressive company who
require a works or production" man-
ager in light, medium or hea\'y engi-
neering. Industrial career: apprentice-
ship, tool room foreman aero and motor
works, machine shop superintendent
aero and motor works, production
manager of light engineering works
(1,250 employees). Age 38 rears, mar-
ried. Scot. Apply to File No. 3539-W.

GRADUATE ENGINEER. Jr.E.I.C., N.S.
T.C. 1949. Married. Age 27. with quali-
fications and experience to handle
position as workshops superintendent.
Experience in production control, em-
ploying and interviewing personnel.
Presently em^ployed as workshops
supervisor and as production engineer
for a small assembly plant. Desires
position where experience may be
beneficial for administration and" pro-
duction duties. Applj- to File X.^'

3547-W.

GRADUATE STRUCTURAL ENGINEER.
M.E.I.C, A.M.I.. Struct.E., with 10 years
experience (about a year in Canada) in

design and erection of reinforced con-
crete, steel and timber structures, well
experienced in prestressed concrete de-
sign and construction. capable of
supervising a team work. Would accept
a position of senior designer. Apply
to File No. 3552-W.

PART-TIME WORK: Graduate Civil En-
gineer. B.A.Sc. S.E.I.C desires to ob-
tain part-time work (evgs. and Sat.)
drafting and detailing in Toronto. Some
experience in reinforced concrete and
steel design. Apply to File No. 3553-W.

ELECTRICAL ENGINEER. Jr.E.I.C.
P.Eng.. experienced at draughting, de-
signing and estimating power and light-
ing layouts. substations, control
schemes, etc., now fully employed, de-
sires part-time work in Montreal area
for evenings and week-ends. Applv to

File No. 3554-W.

CIVTL ENGINEER. B.Sc. V of S. 1950, Jr.

E.I.C Age 32. Married, veteran, pres-
ently employed as resident engineer on
highway construction work. 12 years
experience in all phases of survey work
and 5 years as resident engineer. The
latter position entails full charge of

surveying, designing and construction of

the 2 or more highway projects placed
under my control. The position also

demands considerable administrative
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ability. Desires permanent position with
organization in which hard, good work
and initiative leads to advancement.
Wishes to get away from position which
entails too much travelling. Would like

to settle in one locality. Apply to File

No. 3555-W.

CHEJMICAL BNGINEBR, British subject,
25 years old, B.Sc. (Chemical Engineer),
A.C.G.I., 2 years exiperience chemical
and petroleum refinery development.
Capable, and hard-working. Has served
in Armed Forces. Apply to File No.
3560-W.

MECHANICAL EUSHGINBER, MoGill, aged
31, Canadian, with capital, is interested
in representing or becoming dealer for
Canadian or English company to work
in either Canada or Mexico. Has full

working rights in Mexico, many busi-
ness contacts and speaks and writes
Spanish fluently. Apply to File No.
3561 -W.

ELECTRICAL ENGINEER, S.E.I.C. Age
31. single. Graduate of the University
of Manitoba, 1951. Experience in house
service wiring, and topographical sur-
vey. Done some line tracing and map-
ping. Presently employed in hydro
plant. Will be prepared to leave any
time after October 1st. Would prefer
work as designer or maintenance engi-
neer in an electrical firm. Apply to
File No. 3562-W.

CIVIL BNGINEER, University of Toronto,
1949. Jr.E.I.C, P.Eng. Experience has
been mainly on heavy construction,
three years as resident engineer on
diversified hydro-electric work, also 2

years of office design and administra-
tion. Desire position in construction or
work closely allied thereto. Apply to
File No. 3604-W.

GRADUATE EILECTRICAL ENGINEER,
S.E.I.C, Manitoba, 1951. Married, one
child, R.C.A.F. veteran, presently em-
ployed. Desires to gain experience in
Electronic design. Willing to work for
moderate salary during training period.
Montreal or Toronto area preferred,
Available on two weeks notice. Apply
to File No. 3e51-W.

CHEMICAL ENGINEER, McGill, 1951
graduate, 24 years old, single. Worked
two summers for large pulp and paper
industr.v in Ontario. Desires position
in production organization. Would pre-
fer working in the Province of Que-
bec, but would accept work at any
other location. Apply to File No.
3679-W.

ELECTRICAL ENGINEER, Jr.E.I.C, 1949
graduate. Age 26, married, bilingual,
desires employment in Montreal. Test
course experience with large electrical
firm; design and sales training. Would
like position preferably with consulting
engineers firm or electrical sales firm.

Any interesting position with opportun-
ity for advancement will be considered.
Available in two weeks notice. Apply
to File No. 3699-W.

ELECTRICAL, ENGINEER specializing in

permanent magnet applications, open
for engagement. Apply to File No.
370O-W.

U.K. BNGINBBRENG EXECUTIVE, M..
I.E.E. contemplates immigration to Can-
ada. University Engineering Degree
and 25 years industrial experience in

mechanical, electrical and electronic
engineering. Wide knowledge of com-
mercial and government research and
development including aircraft acces-
sories, guided missiles, naval equipment,
electronic and television work. Knows
Canada well and speaks French. Apply
to File No. 3701-W.

EXPERIENOBD STRUCTURAL ENGI-
NEER. M.E.I.C. A.S.C.E. seeks employer
wishing to delegate responsibility for
design (and erection) of structures and
foundations for huildings and industrial
plants. Trained in England (Field and
Office); 15 years experience on mill
buildings, warehouses, chemical plants,
etc. Sound theoretical approach, em-
ployed for past three years in Canada
as senior design engineer with hydro-
electric utility. Interested only in posi-
tion of responsibility. Apply to File No.
3702-W.

In

Attention, Members

Please telephone in advance and make an

appointment if you propose using the Institute's

Employment Department.

This will result in a better service to everyone

concerned.

TELEPHONE PLATEAU 5078

Except- in special cases all interviews will be

arranged between the hours of 9 and 12.
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Additions to the Institute Library

leviews — 6ool< Notes — Abstracts

BOOK REVIEW

Quakers in science and industry:
beinjz an account of the Quaker
contributions to science and indus-
try during the 17th and 18th cen-
turies. Arthur Kaistrick. New York,
Philosophical library, cl950. 361 pp.,
illus., $6.00.

As one can consider the Wesleys purely
as social reformers in their time, quite

apart from their religious significance, so

also one finds, after reading Dr. Raistrick's

book, that the 17th and 18th century
Quakers can be considered in the same
light, but in the world of industrial reform
and development.
The first 35 pages of QUAKERS IN

SCIENCE AND INDUSTRY, are con-
cerned with the rise, origin, and persecu-
tion of the (Quakers, and their life in the

civic and business world.

Quakers in trade and industry are then
considered in detail, and tiaders and mer-
chants, ironmasters, mining companies,
and miscellaneous industi'ies such as brass

wire making; porcelain and pottery manu-
facture and relations with Swedenborg;
the Griffiths and the Bevans, and copper

smelting in South Wales: the Frys and
chocolate manufacturing; and the Friends
in roads, canals, and railways.

The number of Quakers engaged in clock

and precision instrument manufacturing
makes very interesting reading, as does
also the section on botanists and natu-
ralists. The discovery of injection of a
germ to produce a mild form of a more
virulent disease, and thereby producing
immunity, the forerunner of oui' modern
vaccination is also described here.

In short, this volume is packed full of

interesting information, but, for the
general public, the great drawback is its

manner of presentation, which becomes,
at times, almost documentary.
To my mind, this almost ponderous

style will definitely limit the readers of

QUAKERS IN INDUSTRY. At the

same time, however, I would suggest that
hours of enjoyment and information may
be had from dipping into and reading
sections in which one has a particular

interest or curiosity.

The volume is well indexed and also

carries footnote references. E.K.

BOOK NOTES

Prepared hj the Library

The Engineering Institute of Canada

The Art of .Administration. Ordwav
Tead. Toronto, McGraw-Hill, 1951.

223p., S5.25.

The successful administrator should
combine tact, understanding, and a sin-

cere desire for the well-being of those

under him, with a good philosophy of

management and executive ability.

The great problem of if, or how, big

organizations and growing personalities

can exist together, is considered in this

volume with all its ramifications. It will

make interesting and informative reading
for all executives and those aspiring to an
executive position. .Although general treat-

ment of the subject under consideration is

good, the .sentence structure is at times
long and involved, which definitely de-

tracts from ea.sy reading.

The index is general, rather than spe-

cific, although it .seems to serve the pur-
pose for general reference. Footnotes refer

1008

the reader to references at the end of the

text.

Building construction and drawing.
G. A. Mitchell. London, Batsford:

Toronto, Clarke Irwin, 1950. 648 pp.,

illus. -12.25.

Sub-titled "a textbook on the principles

and details of modern construction for the

use of students and practical men", a

thorough revision, in the form of the 20th

edition of this already familiar title will be
welcome news for a large number of our

members.
Treating all types of building construc-

tion, and opening with a chapter on "In-

structions for beginners", the book is pro-

fusely illustrated with all types of chart,

diagram and photograph, and the appen-
dices are, General tables and Memoranda,
Exercises, and sixt\- pages of examination
questions. It is also indexed.

Ordnance Production Methods. C. O.

Herb ed. New York, Industrial Press,

C1951. 534 pp., illus., $10.70.

This work is a collection of articles

published in the American magazine
"Machinery" during World War II. It

describes manufacturing operations on
rifles and small arms, machine guns,
bullets, shells, cartridge ca.ses, guns,
bombs, tanks and other weapons of war.
In it. United States production experts
explain hundreds of procedures and tooling
set-ups that proved succe.ssful. It is the
editor's claim that the World War II
methods explained in this book are still

applicable to today's problems.
This volume was erroneously reported i

in our .July Book Notes a.s being a collec-

1

tion of articles from the British magazine
of the same name.

The origin of the earth. W. M. Smart.
Cambridge, University Press. Toronto,
Macmillan, 1951. 239 pp., illus. .S2.75.

One does not need to be an amateur
astronomer to read and enjov THE
ORIGIN OF THE EARTH. Simply a
normal curiosity about the things around
us, is lapidl}' changed to an absorbing ia-

terest as one peru.ses Dr. Smart's book. A
logical .sequence of where the universe
came from, when, according to man's
reckoning, its various parts first made
their appearance, and the nature of their

origin, form the three parts of the volume.
The author's easy, non-technical, and

at the same time informative treatment of

a highly scientific subject, along with the
excellent photographic illustrations, should
prove of interest to a large number of our
readers.

Selected writings of Bolivar. 2 volumes.
Banco de \'enezuela. New York, the

Colonial Press. 1951. V. 1, 355 pp.,

V. 2, 467 pp., illus.

Conceived and compiled by Vicente
Lecuna, and sponsored by the bank of

Wnezuela, these selected writings have
been published to make known in the

English- speaking countries the role

played by Bolivar in the war of inde-

pendence in the Spanish colonies, and his

ideas on the best form of government for

the Indo-Spaniards.
For those of you who enjoy something

a little different in reading material, this

will have a rather unique appeal.

The following book notes appear here
through the courtesy of the Engineer-
ing Societies Library of New \ork.
The books may be consulted at the
Institute Library.

Aircraft Jet Powerplants. F. P. Dur-
ham. New York, 1951. 326 pp., illus.,

$6.65.

This book deals with aircraft jet power-

plants with special emphasis on the gas

turbine. The first sis chapters are devoted
to jet propulsion and gas turbine prin-

ciples. The next five chapters each deal

with a component of the jet engine. The
remaining two chapters present the funda-

mentals of ramjets and rockets. The com-
pressible gas flow theory is developed

throughout the book wherever its applica-

tion is necessary. A knowledge of ele-

mentary thermodynamics and fluid me-
chanics is essential, and a knowledge of

elementary aerodjmamics is desirable

although not essential.

Architectural Graphic Standards. C.

G. Ramsey and H. R. Sleeper. 4th ed.

New York, Wiley; London, Chapman,
1951. 614 pp., illiis., $12.50.

Designed to give architects, builders,

draftsmen, civil engineers, and others in-

terested in building the standards, facts

and data needed to deal with every tvpe

and phase of building. The fourth edition
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CRANE VALVES
do MORE than safeguard public health...

(Above) New Supply Line

from reservoir of large

city, showing installation of

Crane 48-inch GateValves,
bevel gear operated.

(firgfif) Raw Water Inlet

to high service pumps in

suburban vater plant,

equipped with Crane low

pressure gate valves

They gjso reduce maintenance, repair and replacement costs!

In the waterworks and sewage disposal

plants of Canadian municipalities. Crane

valves are serving as dependable public

servants. They provide the sure flow

control that is essential to safeguard

public health.

They do more . . . because of their sturdy

construction and tmusuaUy long life,they

reduce maintenance, repair and replace-

ment costs to a minimum.

Officials and engineers responsible for

public water supply and sewage disposal

systems demand the highest standards of

performance from theirequipment.Crane

QuaUty valves and fittings meet them.

(Right) No 465H. Outside Screw and Yoke, Flanged

.—Brass Seats, Bras* Stem—one of the sturdy well-

proiHjrtioned Iron Body Wedge Gate Valves froQi the

Crane line which are providing long and dependable

service to Canadian industry. See Crane 41 Catalogue

literature.

For complete injonnation—ask your Crane Branch—or write direct to

CRANE LIMITED: GENERAL OFFICE: 1170 BEAVER HALL SQUARE, MONTREAL • 18 BRANCHES IN 10 CANADIAN PROVINCES

CRANE VALVES • FITTINGS • PIPING
PLUMB! NG • HEATING

BATION-WIDE SIRVICB THROUGH BRANCHES^ WHOlifAllRS and PLUMBING AND HEATING CONTRACTOKS
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Hours
Mon., through Fri. . . 9 a.m. to 5 p.m.

Saturdays 9 a.m. to 12 noon

Bibliographies and Literary

Searches

Short subject bibHographies are compiled

on request.

Extensive searches will be made at a

charge of $3.00 per hour to members, and

$5.00 per hour to non-members.

Please give as much detail as possible when
requesting information of either type.

LIBRARY REGULATIONS
Borrowing and Purchasing

Books, periodicals, photostats, translation,

etc. may be borrowed for two weeks at a

time. A fine of 25c. per day will be
charged for each day borrowed items
are retained beyond this period.

A library deposit of $5.00 at par in

Montreal is required for which two
items may be borrowed at one time. Books,

periodicals, etc. may be ordered by mem-
bers through the library. All carrying

charges are payable by the individual con-

cerned. Except in the case of library de-

posits, please make no payments in

advance.

Non-members may consult the library,

but may not borrow material.

is 80% larger, contains 368 new plates,

151 revised plates, and an extensive index
wit h over 1 1

,000 references. Data is in-

cluded on all materials, fixtures, fittings,

devices, equipment, accessories, utensils,

furnishings, apparatus, machinery, .sup-

plies, and structuial material.

Communication Networks and Lines.
W. J. Creamer. New York, Harper,
1951.353 pp., illus., .«6.00.

Intended as a text for junior and senior

electrical engineering students, the book
provides a mathematical treatment of

communication networks and lines. The
first part deals with network analysis and
problems in the design of attenuators,

filters, and equalizers. The second part

contains the theory of communication
lines with extensive applications to cables

and open-wire circuits at audio and carrier

frequencies. The final chapter presents the

essential theory of the high-frequency loss-

less line. A knowledge of telephone appa-
ratus and .systems and of elementaiy
hyperbolic function theory is assumed.

Elements of Television Systems. G. E.

.\nner. New York, Prentice, 1951.

804 pp., illus., .'$10.35.

This book is concerned with the basic

principles and equipment. Part I is de-

voted to a study of closed systems, those

that rely upon cable connections between
sending and receiving apparatus. Part II

considers the commercial telecasting sys-

tem which uses a radio link in place of

interconnecting cables. The third and last

Part deals with color tek^vision systems.

Dot systems of television transmission are

covered in an Appendix. Sets of problems
are included at the end of the book.

Kn^ineering Thermodynamics. H. J.

Stoever. .New York, Wih-y; London,
Chapman, 1951. 458 pp., illus., $5.75.

Intended as an undergraduate text, this

book presents the principle's and some of

the more important applications. Parts I

and II cover the First and Second Law of

Thermodynamics respectively and treat

them not according to the kinds of systems
con.sidered, but according to th<; thermo-
dynamic principles involved. Part III deals

with applit^ations in steam power plants,

internal-combu.stion engines, refrigeration,

compressors, nozzles and turbin(!S, fluid

flow, and air conditioning. Numerous

1010

problems are included throughout Parts I

and II.

Gas Turbine Manual. R. J. Welsh and
G. Waller. London, Temple Press, 1951.

243 pp., illus., 25s.

Intended as a text for students and a
reference for power-plant engineers, this

British book deals with various forms of

gas turbines other than those used for air-

craft. It covers fundamental theory and
operational features and turbines used in

locomotive, power station, and marine
applications. A glossary of gas turbine
terms, useful tables, and a bibliography
are included. Design information on some
50 British and foreign gas-turbine plants

is also given.

Introductory Soil Mechanics and
Foundations. G. B. Sowers and G. F.

Sowers. Toronto, Macmillan, 1951.

284 pp., illus., .S4.75.

Written for undergraduate civil and
aichitectural engineering students who are

not soil specialists and for practicing en-

gineers who encounter soil problems in

their everyday work, this book stresses the

rational scientific approach to soil and
foundation problems and explains how the

theories are applicable in usual engineering

situations. Prerequisites are a knowledge
of basic geological principles, applied me-
chanics, some undenstanding of structural

design, and an appreciation of construc-
tional procedures.

Source Book on Atomic Energy. S.

Glasstone. Toronto, D. Van Nostrand,
1950. 546 pp., illus., .S3..50.

This book .surveys the important facts
about the history, pre.sent status, and
possible future of atomic science. It con-
siders peace-time and war-time applica-
tions. Beginning with the earliest theories
of the atom and its structure, the growth
of thought and knowledge, the developi-

ment of theories, and the discovery' of the
phenomenon of radioactivity are described.
Atomic particles, modem instruments, and
the release of atomic energy are treated.

Radiation protection and health physics
are also considered.

Thermodynamics of Fluid Flow. N. A.
Hall. New York, Prentice, 1951. 278 pp..]
iUus., .S7.35.

This book is concerned with the com-]
bined application of the principles of fluid

mechanics and thermod3'namics in the
analysis of fluid flow. Major emphasis is

on theory with examples to demonstrate
its applications. In handling fluid flow

problems, the author assumes that the
flow is both steady and one-dimensional.
Although organized as a text, the book
provides reference material for those en-
gaged in research and development in jet

propulsion, process industry-, and other
fields dependent on flow systems.

Ultrasonics. P. Vigoureux. New York,
Wiley, 1951. 163 pp., illus., S4.00.

This book serves as an introduction to

the technique and to the simpler a.?pects

of the theory of propagation of ultrasonics

in fluids. The general principles of appa-
ratus and of experimental procedures are

stressed rather than details. The theore-

tical treatment is kept as simple as possi-

ble. References to the literature published

since January 1, 1939 are given in the

thirteen-page bibliograph}-.

Underpinning, Its Practice and Ap-
plications. E. A. Prentis and L. White.
2nd ed. rev. & enl. New York, Columbia
Universitv Press: Toronto, Oxford, 1950.

374 pp., illus., S12.00.

This book is devoted to technical de-

scriptions of underpinning methods and
applications for foundation construction.

It also contains an introductory treatise

on soil mechanics and appendices covering

specifications, legal aspects, and rates of

pay. This second edition is revised and
contains new chapters on the raising and
moving of heavy structures and on the

recent renovation work done on the \Miite

House. A glossarj- of terms is included.

STANDARDS
British Standards. British Standards

Institution, 24/28 Victoria Street,
Westminster, London, S.W.I. Bri-
tish Standards are available from
the Canadian Standards Associa-
tion, National Research Building,
Ottawa, Canada.

B.S. 93:1951 — Screw threads. 3/-.

This revision of the 1919 edition pro-

vides a "normal" series having increased

bolt and nut tolerances for sizes B..\. to

16 B..\., and affords an allowance for ease

of as.sembly or for plating, between the

maximum bolt and minimum nut sizes.

Complete tables are giv<'n of basic sizes

for sizes from B.A. to 25 B..\.

B.S. 156:1951 — Enamelled round cop-
per wire (olco-resinous enamel).
3/-.

This differs from the 1943 edition in that

it has been extended to include the full

range of wire sizes from 0.001 in. to 0.160

in. inclusive. It gives details of diameters,

resistances, and thickness of enamel (in-

cluding tolerances), together with tests on

the enamel insulation.

B.S. 327. part 1:1951 — Power-driven
derrick cranes. 6 -.

The standard deals with Scotch derrick,

t!uy derrick and Tower derrick types of

cranes, and lays down requirements re-

lating to the crane as a whole, including

electrical equipment and provisions for

testing. It is intended to secure the general

observance of such fundamental principles

as appear desirable to secure reliability

and safety without hampering the di^

signer-maker.
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Wiley. . . books for technicalmen

Architecture and Civil

Engineering
THE PREFABRICATION OF HOUSES
By BuRNHAM Kelly, The Massachusetts Institute of Tech-

nology. Co-published by The Technology Press, The

Massachusetts Institute of Technology.

1951 466 pages $9.38

SIMPLIFIED MECHANICS AND STRENGTH
OF MATERIALS

By Harry Parker, University of Pennsylvania.

1951 275 pages $5.00

ARCHITECTURAL GRAPHIC STANDARDS,
Fourth Edition

By Charles G. Ramsey, A.I. A., and Harold R. Sleeper,

F.A.I.A.

1951 614 pages $12.50

IRRIGATION ENGINEERING
Volume I . . . AGRICULTURAL AND HYDRO-
LOGICAL PHASES

By Ivan E. Hour, Consulting engineer.

1951 545 pages $11.25

SOIL TESTING FOR ENGINEERS
By T. William Lambe, The Massachusetts Institute of

Technology

.

1951 165 double-column pages $6.25

Electrical Engineering
SERVOMECHANISMS AND REGULATING
SYSTEM DESIGN, Volume I

By Harold Chestnut and Robert W. Mayer, both of the

General Electric Company.

1951 505 pages $9.69

TRAVELING WAVES ON TRANSMISSION
SYSTEMS, Second Edition

By L. V. Bewley, Lehigh University.

1951 543 pages $15.00

TRANSIENTS IN POWER SYSTEMS
By Harold A. Peterson, University of Wisconsin.

1951 361 pages $8.13

SYNCHRONOUS MACHINES: Theory and
Performance

By Charles Concordia , General Electric Company.

1951 114 pages $6.88

THE NATURE OF POLYPHASE INDUCTION
MACHINES

By Philip L. Alger, General Electric Company.

1951 397 pages $9.38

Mathematics and Mechanics
DIMENSIONAL ANALYSIS AND THEORY
OF MODELS

By Henry L. Langhaar, University of Illinois.

1951 166 pages $5.00

LINEAR COMPUTATIONS
By Paul S. Dwyer, University of Michigan.

1951 344 pages $8.13

THEORY OF PERFECTLY PLASTIC SOLIDS
By William Prager, Brown University, and Philip G.
Hodge, Jr., University of California, Los Angeles.

1951 264 pages $6.88

Mechanical and Industrial

Engineering

$9.38

$8.13

METAL PROCESSING, Second Edition

By Orlan William Boston, University of Michigan.

1951 763 pages

VIBRATION AND SHOCK ISOLATION
By Charles E. Crede, The Barry Corporation.

1951 328 pages

ANALYSIS OF THE FOUR BAR LINKAGE
By John A. Hrones and George L. Nelson, both of The

Massachusetts Institute of Technology. Co-published by The
Technology Press, Massachusetts Institute of Technology.

1951 730 pages $18.75

PLANT LAYOUT: Planning and Practice

By Randolph W. Mallick, WestinghouseElectricCorporation,

and Armand T. Gaudreau. Gaudreau, Kimbach <tr

Associates.

1951 391 pages $9.38

PRODUCTION FORECASTING, PLANNING,
AND CONTROL

By E. H, MacNiece, Johnson '& Johnson.

1951 305 pages $6.88

Metallurgy

THE BEHAVIOR OF ENGINEERING METALS
By H. W. Gillett, Battelle Memorial Institute.

1951 395 pages $8.13

INDUSTRIAL FURNACES: Volume I, Fourth

Edition

By W. Trinks, formerly of Carnegie Institute of Technology

.

1951 526 pages $12.50

yNr'A^ today for your approval copies. Please include name,

address and your firm's name

UNIVERSITY OF TORONTO PRESS

Toronto, Ontario, Canada

I enclose a list of your books I should like to examine
on 10 days' approval, I will remit price of each as

quoted on this page, plus postage, or I will return book
postpaid within 10 days of receipt.

APPROVAL COUPON-
Name

Address.

City

Employed by..

Zone . Province.
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B.S. 778:1951 — Steel pipes and flanged
joints for hydraulic purposes. 4/-.

The scope of the present standard em-
braces complete specifications for both
flanges and pipes for working pressures up
to 4500 Ib/sq. in., and the type of flanges

standardized are suitable not only for pipe
lines but also for use on valves and hy-
draulic machinery.

B.S. 1740:1951—Wrought pipe fittings,

iron and steel (screwed B.S. P.
thread). 5/-.

This provides for an extensive range of

fittings, screwed British Standard pipe
thread, for use with wrought steel and
wrought iron pipes and includes, for the

convenience of users, particulars of equal
sockets, hexagonal backnuts and barrel

nipples as specified in B.S. 788 and B.S.

1387. Light and heavy weight fittings are

provided.

B.S. 1745:1951 — Alternating-current
relays for railway signalling; track
relays (double-element, 2-position),
line relays (single-element, 2-posi-
tion 1. 2/-.

The new standard applies to alternating-

current line and track relays of the induc-
tion type intended for use in railway sig-

nalling circuits not exceeding 250 volts,

and is applicable to relays with or without
a local element.

B.S. 1757 :1951 — Power-driven mobile
cranes. 6/-.

The present publication has been pre-

pared to deal with road wheel mounted
and tracked power-driven mobile cranes.

It covers the full slewing, part slewing,

part slewing and non-slewing types which
may be either fully mobile on their own
wheels or tracks, or fully mobile and
mounted on lorries. It also covers semi-

mobile types and portable cranes.

Canadian Standards. Canadian Stand-
ards Association, National Research
Building, Ottawa.

C.S.A. A5:1951 — Portland cements,
4th ed. 75 cents.

This specification covers material, man-
ufacture, chemical properties, physical re-

quirements, storage, packing and mark-
ing, inspection and rejection. The follow-

ing methods of sampling are given in

appendices: sampling methods for testing

Portland cement, methods for chemical

analysis of same, methods for physical

tests of same.

CSA A82. 20:1950— Standard methods
of testing of gypsum and gypsum
products. 50 cents.

CSA A82.21:1950 — Gypsum. 50 cents.

CSA A82.22:1950 — Gypsum plasters.
50 cents.

CSA A82.23:1950 — Gypsum moulding
plasters. 50 cents.

CSA A82.24:1950 — Gypsum lath.
50 cents.

CSA A82.25:1950 — Gypsum partition
tile or block. 50 cents.

CSA A82.26:1950 — Keene's cement.
50 cents.

CSA A82.27:1950 — Gypsum wall
boards. 50 cents.

CSA A82.28:1950 — Gypsum sheathing
board. 50 cents.

CSA A82.29:1950—Definitions of terms
relating to gypsum. 50 cents.

Whenever possible, the following in-

formation is given: composition, flexural

strength, sampling, dimensions, weights,
and permissible variations, finish, pack-
ing and marking, in.spection and rejection.

CSA A82.40:1950— Methods of chemi-
cal analysis of limestone, quick-
lime and hydrated lime. 50 cents.

CSA A82.41:1950 — Methods of physi-
cal testing of quicklime and hydra-
ted lime. 50 cents.

CSA A82.42:1950 — Quicklime for
structural purposes. 50 cents.

CSA A82.43:1950 — Hydrated lime for
masonrv purposes. 50 cents.

CSA A82.44:1950 — Normal finishing
hydrated lime. 50 cents.

CSA A82.45:1950 — Method of samp-
ling, inspection, packing and mark-
ing of quicklime and lime products.
50 cents.

For chemical analysis, information on
the following is given: special solution re-

quired, silicon dioxide content, iron and
aluminum oxide content, total iron, cal-

cium content, etc. The standard on physi-
cal testing deals with the standard con-
sistency of hme putty, plasticity of Ume
putty, soundness of hydrated lime, pop-
ping and pitting of hydrated Ume, and
water retention of same. The other
standards give, whenever possible: chemi-
cal composition, residue, popping and
pitting, water retention, methods of test-

ing, sampling, inspection, etc.

CSA A82.55:1950 — Test for unit
weight of aggregate. 50 cents.

CSA A82.56:1950 — Aggregate for ma-
sonry mortar. 50 cents.

CSA A82.57:1950 — Sand for use in
plaster. 50 cents.

The test for weight covers apparatus,
calibration of measure, compact weight
determination and loose weight determi-
nation. The other standards give grading,
deleterious substances, compressive
strength, etc.

BOOKS RECEIVED

A code for dwelling construction for
buildings housing one or two fami-
lies: minimum standards to regu-
late the erection and provide for the
safety of buildings. Associate com-
mittee on the national building code.
Ottawa, National research council, 1950.
77 pp., illus., 25 cents.

Compulsory arbitration of utility dis-
putes in New Jersey and Pennsylva-
nia. R. R. France and R. A. Lester.
Princeton University, 195L 91 pp.,
.«2.00.

Consciousness and behaviour: a neu-
ral analysis of behaviour and of con-
sciousness. J. T. Culnertson. Dubu-
que, Iowa, Wm. C Brown, cl950.
210 pp., illus., $4.25.

Diesel engine catalog: transportation,
stationary, marine. V. 16, 1951. R. W.
Wadman, pub. Los .\ngeles, Diesel

Engines Inc., 1951. 408 pp., illus.,

SIO.OO.

Festival of Britain 1951: selected de-
signs. Association of consulting engi-

neers. Toronto, International Trade
Press, 1951. 411 pp., illus., S16.50.

The law of grading for concrete aggre-
gates: investigations upon discon-
tinuous aggregate gradings and the
development of laboratory tech-
niques for vibratory compaction,
accelerated curing, and permeabil-
ity. Melbourne, the author, 1951.

113 pp., illus. (Melbourne Technical
College, Technical Paper No. 1).

New Wiley Books on sale at University of Toronto Bookstore...

Unit Operations
Hy George Granger Brown and eleven leading authorities. By
studying the unit operations common lo many processes,

the engineer is guided taward the successful design, construc-

tion, and operation of a plant for any new process which may
he required. Sll.2.^

Soil Testing for Engineers
By T. William Lambe. Engineers will find here an interpreta-

tion of the laboratory data given them, typical values of soil

properties, a well-organized presentation of 13 common soil

tests, and much of the experimental soil mechanic* data

they need in their day-to-day work. Illustrations. S6.25

Servomechanisms and Regulating System Design, Vol. I

By Harold Chestnut and Robert W. Mayer. Intended for the training of design and application engineers in the principles of

feedback control. S9.6«

UIVIVERSITY OF TORONTO PRESS
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Proceedings of the Seventh annual
forum of the American Helicopter
Society in co-operation with the
Institute of the Aeronautical Scien-
ces, April 26-28, 1951. New York,
Institute of the Aeronautical Sciences,

1951. 159 pp., illus., $5.50.

Report of the general committee for
the sixty-fifth annual general and
professional meeting of The Engin-
neering Institute of Canada, held
in Montreal, May 9th, 10th and 11th
1951. Montreal, the Institute, 1951.
36 pp.

Report of the Royal Commission on
National Development in the Arts,
Letters and Sciences 1949-1951. Otta-
wa, Department of Public Printing and
Stationery, Division of Documents,
1951. 517 pp., $3.50. (Massey report).

Royal Commission studies: a selection
of essays prepared for the Royal
Commission on National Develop-
ment in the Arts, Letters, and

Sciences. Ottawa, Department of Pub-
lic Printing and Stationery, Division of

Documents, 1951. 430' pp., $3.00.
(Studies on Massey Report).

Science French course. C. W. P.

Moffatt. New York, Chemical Publish-
ing Co., 1951.332 pp., $4.75.

Statistical Yearbook, Quebec, 1950.
Quebec, Dept. of Trade and Commerce,
1950. 615 pp., illus.

Television tube location guide: en-
ables preliminary diagnosis with-
out chassis removal. H. W. Sams.
Indianapolis, H. W. Sams & Co., 1951.

illus.

Thermodynamics of irreversible proc-
esses. S. R. De Groot. New York,
Interscience Publishers, 1951. 242 pp.,
$4.00.

Work study and incentives: an intro-
duction. A. J. Speakman. Manchester,
Emmott, 1951. 90 pp., illus., $1.00.

(Mechanical World Monograph No.
63).

TECHNICAL^ BULLETINS
RECEIVED

Association of short-circuit testing
authorities. Publications:

No. 5 — Interpretation of standard
rules governing the short-circuit testing

and certification of oil circuit-breakers.

No. 6 — Interpretation of standard rules

governing the short-circuit testing and
certification of low and medium voltage
electric fuses for use on alternating cur-
rent circuits. No. 7 — Rules governing the
short-circuit testing of circuit-breakers

uhich are not included, or have features
not provided for, in British Standard spe-
cifications Nos. 116: 1937 and 936: 1940.

No. 8 — Rules governing the short-
circuit testing of high-voltage electric

fuses for alternating current circuits.

No. 9 — Rules for the short-circuit testing
of circuit-breakers in combination with
back-up fuses. No. 12 — Rules for the
short-circuit testing of power transformers,
current-transformers, reactors and re-

sistors.

Astrophysical Journal. Reprints:

Meteor velocities determined by radio
observations, by D. W. R. McKinley.

Bell Telephone System. Monographs:
No. 1837 — A full automatic teletype-

writer switching system, by W. M. Bacon
and G. A. Locke. No. 1838 — Operational
study of a highway mobile telephone sys-
tem by L. A. Dorf. No. 1839 — Some
general properties of magnetic amplifiers,
by J. M. Manley. No. 1840 — Energy
distribution of secondary electrons, by
K. G. McKay. No. 1841 — Single-fre-
quency signalling system for long tele-

phone trunks, by N. A. Newell and A.
Weaver. No. 1842 — Aging of black neo-
prene jackets, by G. N. Vacca and others.

Bituminous Coal Research, Inc. Pub-
lications :

Collection and burning of locomotive
cinders, by E. J. Boer and others. Factors
affecting dust emission from boiler fur-
naces, by E. R. Kaiser.

British Electrical and Allied Indus-
tries Research Association. Tech-

^nical reports:

No. G/T234, 1951 — Gas-blast circuit-

breakers. Aerodynamic conditions in noz-
zle as affected by arcing and nozzle dia-

meter, by A. M. Cassie and A. A. Hudson.
No. G/T239, 1951 — Restriking voltage
in British 66-kV Networks, by L. Gosland
and J. S. Vosper. No. G/T250, 1951 —
The maximum energy dissipated during
fti'st current loops of different asymmetry
on closing an A.C. series circuit, by H.
Goldenberg. No. L/T256, 1951 —The
development of a vacuum torsion balance
and its use to measure sorption in dielec-

trics, by A. G. Day. No. W/T21, 1951—
Electrode soil sterilizing, A. E. Canham.

British Welding Research Association.
Reprints:

No. T. 27 — The industrial use of flash

welding, dealing in particular with ferrous
materials.

Canada. Canadian Government Spe-
cifications Board. Specifications:

No. l-GP-12a, 1950 — Schedule of

standard paint colors. No. 3-GP-55a, 1951— Oil: lubricating aircraft engine. No.
3-GP-60a, 1951 — Oil; lubricating aircraft

engine. No. 3-GP-8qa, 1951 — Oil, lubri-

cating aircraft engine. No. 3-GP-lOOa,
1951 — Oil; lubricating aircraft engine.

No. 3-GP-120a, 1951 — Oil, lubricating

aircraft engine. No. 3-GP-659a, 1951 —
Lubricant; wire-rope. No. 3-GP-673a,
1951 — Grease; fibrous, No. 3. No 5-GP-
14, 1951— Leather, strap, arctic chrome
vegetable retanned. No. 5-GP-16, 1951 —
Welting; leather. No. 25-GP-la, 1951 —

Schedule of methods of sampling and
testing waxes and polishes. No. 25-GP3a,-
1951 —• Wax; floor, water-emulsion. No.
25-GP-8, 1951 — Cleaner and polish for

plastic. No. 25-GP-9, 1951 — Polish; alu-

minum, paste for aircraft. No. 37-GP-3,
1951 — Schedule of recommended meth-
ods for surface application of asphalt
emulsions.

Canada. Department of Resources and
Development. Forest Products Labo-
ratories Division. Ottawa laboratory
and Vancouver laboratory. Pro-
grams of work:
Program of work 1951-1952.

Canada. National Research Council
Division of Building Research. Prog-
ress reports on building research
in Canada:
V. 1, No. 1, 30 June 1951.

Canada. National Research Council.
Reprints:

No. 2322 — Deceleration and ionizing
efficiency of radar meteors, by D. W. R.
McKinley. No. 2340 — Photoelectric
meteor observations, Barbara McKinley
and D. W. R. McKinley.

Manitoba. Dept. of Mines and Natural
Resources. Publications:

Notes on Red River floods with parti-

cular reference to the flood of 1950, by
R. H. Clark.

Society of Naval Architects and Marine
Engineers. Advance papers:

No. 1 — On the linearized theory of

wave resistance for displacement ships in

steady and accelerated motion, by J. K.
Lunde. No. 2 — Potential theory of wave
resistance of ships with tables for its cal-

culation, by Rene Guilloton. No. 3 — Self-

propulsion tests with small models. Part 1

,

Experiments at the experimental towing
tank, Stevens Institute of Technology.
Part 2, Scale effect in self-propelled model
tests, by A. B. Murray and others. No. 4

—

Results to date of comparative cavitation
tests of propellers, by R. W. L. Gawn.
No. 5 — Economic speed trends, by E. V.
Telfer. No. 7 — The organization of mer-
chant shipbuilding research in Great
Britain, lay S. L. Smith. No. 8 — Turbu-
lence stimulation on ship models, G.
Hughes and J. F. Allan. No. 9 — Skin
friction resistance and the effects of sur-

face roughness, by F. H. Todd.

Union of South Africa. Dept. of For-
estry. Bulletin:

No. 35 — The pines of Mexico and
British Honduras, by E. E. M. Loock.

U.S. Dept. of Commerce. National
Bureau of Standards. Handbooks:
No. 45 — Testing of measuring equip-

ment: a manual for weights and measure
officials.

PAMPHLETS RECEIVED

Approved road signs. Westeel products
Limited. Winnipeg, the company, 1951.

Oil processes and products. Imperial
Oil Limited. Toronto, the company,
1951.

Publications and services of engineer-
ing and metallurgical societies in
the British Commonwealth coun-

tries exclusive of the United King-
dom. M. C. Jones. Kingston, Alumi-
nium Laboratories Limited, 1951.

University research potential; a sur-
vey of the resources for scientific and
engineering research in American
colleges and universities. American
Society for Engineering Education.
Cambridge, Mass., the Society, 1951.
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26" T. S. SHAPER

THESE MACHINE TOOLS WILL KEEP YOU

*iS^

72" VERTICAL MILL

72" D. H. PLANER

90" DRIVING WHEEL LATHE

Go4npetUwe
About the only "SECURITY" not

being provided in this enlightened

day is "PROFIT SECURITY".

This still has to be keenly fought

for and v/on.

Modern Bertram Machine Tools

offer you your greatest single

ally in the fight for lower produc-

tion costs.

Keep ahead of competition and

consider Canada's leading line of

fine Machine Tools— Since 1861.

BERTRAM

THE JOHN BERTRAM AND SONS COMPANY, LIMITED

28" TIMESAVER LATHE

DUNDAS • ONTARIO • CANADA
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MEASURES EXACT QUANTITY

THEN SHUTS OFF

AUTOMATICALLY
For formula-perfect batches time after time—auto-
matically—simply set quantity of liquid desired,

open valve, and this Neptune Auto-Step meter
does the rest. Stops waste of valuable ingredients,

prevents overdilution with water that must later

be removed. Think of the savings possible in your
own batch mixing!

LET*S LOOK AT SOME CASES:

tive Tridenf Auto-Stop meters accurately

measure water, starch water, and clay

slurry into mixers in this mid-western plant.

Hundreds of Neptune Auto-Stop meters like

this control moisture of concrete in ready-
mix plants, and of sand in foundries.

Water is automatically measured into

washers by Neptune Trident Auto-Stop
meters. Other Neptune meters measure
soap, cleaning fluids, brine.

NOW TAKE

A LOOK
AROUND

long Island bottler maintains product uni-
formity by accurately metering both water
and liquid sugar into syrup mixing kettles.

At left is 1" Auto-Stop;, at right is 2" Auto-
Stop.

Ten non-automatic Trident meters in this

New York candy plant measure both corn

syrup and liquid sugar the easy way

—

right into the kettles.

OtCl PU*a

NEPTUNE

HALIFAX
Neptune Meters Limited

16 HollisSt.

METERS
Ask for Industrial

I¥EPTUNE METERS LIMITED W"^*"""? 8""''''" 566-5

Head Office and Factory: TORONTO 14, ONT.
WINNIPEG

Walsti & Charles Ltd.
206 Tribune BIdg.

CALGARY
Neptune Meters Ltd.
617—7tli Ave. East

MONTREAL
L. L. Roquet

4077 St. Denis St.

VANCOUVER
Jotin Davidson

SOS W. First Ave.

SAINT JOHN, N.B.
G. S. Dearborn

93 Pr. William St.
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TOMORROW
— will prove the quality we are

building into our power cable to-day — a pledge

o£ trouble-free service.

The quality of Northern Electric power cable

is carefully guarded by exacting tests during

and after manufacture. Modern test facil-

ities enable us to check our power cable to any

recognized standard or special requirement.

When you buy Northern Electric power cable

you buy a quality-proven product.

HorthQrn Ehctrk
COMPANY LIMITED

HALIFAX A\ONCI0N QUEBEC CHICCUTiMI TKSEE S;^t.~^ S-fiiv^^C^:

MONTREAL OHAWa VAL DOR HINCSSTON TORONTO HAMSITON ^ON^O^:

WINDSOR KIBKIANO LAKE T1MMIN5 SUOSLST FOBT W1UI*M WiNNtPK

L/ "If



3
IN SIXTY SECONDS, an 8Vi

length of this forged-steel

chisel bar is ground to nothing

—with little evidence of abra-

sive belt wear!

OHiy 3m abrasive biits givf
l[OiG»l«DII.G SPEED IIKE THIS-

The "3M" Abrasive Belt used in this dramatic test

was driven at over 2 miles a minute, with complete
safety. In just 60 seconds, a V-i' diameter forged-
steel chisel was ground from 12" long down to

3H"—total of 83^", with little evidence of abrasive
belt wear.

What does this remarkable test mean to you?
It means the "3M" Method and "3M" Abrasive Belts

can cut your grinding time and abrasive cost. It

means real abrasive stamina and quality— of the
kind you learn to expect when you specify "3M"
Abrasive Belts.

1.1

MINNESOTA MINING & MANUFACTURING OF CANADA LIMITED

Dept. G-1, P.O. Box 757, London, Onfario

Gentlemen: Please send me latest information on
"3M" Abrasive Belts.

Name

Position

Company.

Address

O
ABRASIVE

EITS

Also makers of "SCOTCH" Brand Pressure-sensitive

Tapes, "SCOTCH" Sound Recording Tape, "Underseal"
Rubberized Coating, "SCOTCHLITE" Reflective Sheeting,

"Safety-Walk" Non-Slip Surfacing, "3M" Adhesives.

MINNESOTA MINING & MANUFACTURING OF CANADA LIMITED LONDON, CANADA
Soles Offices : Halifax Montreal Toronto Winnipeg Vancouver

Resident Salesmen: Moncton Quebec City Ottawa Hamilton Windsor Saskatoon Regina Calgary Edmonton
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Test load of 52,000 lbs.

(26 tons!) applied to

Reinforced Concrete

Pipe at our Plant.

Thai we are prepared to demonstrate
the quality of our pipe by tests

Our pipe are manufactured to meet the specifications of the American
Society for Testing Materials, and a regular test programme ensures the

uniform quality and strength of pipe that is necessary for it to carry the loads

imposed on it under the varying conditions of sewer design.
5102

Concrete Pipe Limited
HEAD OFFICE: 1500 GLENCAIRN AVE., BOX 7, FAIRBANK P.O., TORONTO 10, ONTARIO

SALES OFFICE: 402 HARBOUR BUILDING, TORONTO

MANUFACTURERS OF: PIPE FOR STORM AND SANITARY SEWERS • HIGHWAY CULVERTS AND SUBWAYS • RAILWAY CULVERTS AND UNDERPASSES

INDUSTRIAL PLANT STORM DRAINAGE • TOWNSHIP DRAINAGE SYSTEMS
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CANADIAN CAR & FOUNDRY COMPANY LIMITED
Hvod Offlc*: Montrwol • flonta: MentrMl, Fort William, Brantf«««l
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FERRANTI transformers
serve H. R. MacMillan Export Co* Ltd.

Pulp Division at

NANAIMO
B.C.

LEFT: Aerial view of the H. R. MacMillan Export Company
Limited, Pulp Division, at Nanaimo, B.C.

BELOW: This illustration is similar to the 3000kv-a.,

three-phase, 60 cycle, 13800-2300 volt unit which is

part of the installation of Ferranti transformers serving

the new pulp mill of H. R. MacMillan Exixart Company
Limited at Nanaimo, B.C.

THE H. R. MacMillan Export Company
Limited, Pulp Division, one of the most

modem Kraft pulp Tnillg in North America,
is capable of producing 225 tons of unbleached
Kraft pulp every 24 hours. Every precaution
was tcJcen to insure production would "run
like clockwork" and only the best equipment
was installed so as to avoid costly break-
downs; it is significant that Ferranti trans-

formers were chosen.

Ferranti transformers are built by skilled

craftsmen; there is no skimping on materials

or design; no "Just getting under the wire"
on specifications. Ferranti designs are service-

proved and backed by over sixty years of

research and engineering know-how devoted
to the manufacture of electric power equip-
ment. That is why we can say with all sincerity

—No Better Transformer Is Available!

Let us quote on YOUR requirements.

!.......

—

^

[mm
FERRANTI

Horthcrtt Ekctrk a
COMPANY LIMITED
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CoPfoslon -fesmnq

Spool /"

service(

OCdRROSION _
SERVICE
While there is no one standard way to carry out a corrosion lest it

is often preferable to expose specimens in operating equipment

under actual conditions of service.

A device for such tests is the Inco Corrosion-testing Spool. On this

spool many different test specimens are installed so that they are

protected from mechanical damage during testing and also from

coming into contact vt^ith each other or plant equipment by v/hich

normal behaviour might be disturbed by galvanic effects.

The "spool" test is one of various corrosion-testing methods. Often

it is unnecessary to make this test because our files contain data

from more than 2000 plant tests on over 40,000 metal and alloy

specimens. Also a vast amount of valuable corrosion data has

been accumulated over the years at Inco's testing Station at Kure

Beach and more recently at our ne^ Harbor Island laboratory.

TRADE MARK

Inco's Reference Library is at your service. Whenever you need

assistance in solving a corrosion problem, our Corrosion Engi-

neerir>g Section ^ill always cooperate with you.

i-t^«» ... — —,».. ._.



At the while outline Indicates, o
standard unit of mere than double
the frame size would be required

to do the work of Speedalre.

Latest in a distinguished series,

S^^^AgR£ saves $407
FOR 2 5 years, this plastics manufac-

turer has used Cleveland Worm Gear
Speed Reducers. On the left you see one
of our earliest standardized worm units,

driving a rod extruder. In the center back-

ground is a current standard reducer,

and in the foreground is a Speedaire.

All three Cleveland units do similar

jobs, driving extruders. Yet compared
to the standard model of equivalent

capacity, Speedaire occupies less than

half as much space, reduces weight by

700 pounds, and saves $407.00 in

initial cost.

Speedaire is Cleveland's fan-cooled

worm-gear speed reducer. Because it is

fan-cooled, Speedaire will do more work
—will deliver up to double the horsepower

of standard worm units of equal frame

size, at usual motor speeds. It can be in-

stalled economically on many applica-

tions where other types have been used

heretofore—giving you the advantages

of a compact right-angle drive. Speed-

aire gives the same long, trouble-free

service characteristics of all Clevelands.

Send for Catalog 300 for a full descrip-

tion. The Cleveland Worm & Gear Com-
pany, 3287 East 80th St., Cleveland 4, O.

Affiliate: The Farval Corporation,

Centralized Systems of Lubrication.

In Canada: Peacock Brothers, Limited.

X OniJ^xiWsf ftttu^ "expansion'
b£ Cp'ip:lTi^e( a^ddn^^stry will

^eedsUpdi^hi^w^ys. Engineers
I'willencoyrtt^ solid r^ck. They

l^yWilreith^r g6 around 6t culand
^.ildststraight tiyrouglifThe con-
,,„5truction indjustry /^will- come/
.^liy^ with^jifctivity.OFo^«sigh^

/"miiAt fee ,\jfsed in m^xcKoice of
'-e^tiipm.^!tv|o meerigjxcH^tua- :

'

, tibns. Gordon Dickson E^uip-
X^^i^ent is (geiSred to offer ^ryiee^
\Cixid-finunHrnited choice olrug-^
' gOT^egGipment and machiheryr'

f^^V^erevei there is construe-,^
tion you will hear the narnft^
o^don Dickson Equipme/t,V
ppliers of machinery^iorA
eryjob. x:::^^.

'^'^;;-
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menoce to your

The wrong lubricant can act like a "drag" on your machinery.

That "drag" results in power losses which lower machine

efficiency, pull down production.

But put the right lubricant to work in the right place and friction

losses will be cut, machine output often increased and your main-

tenance costs reduced.

Imperial Oil Limited offers a complete range of high-quality

industrial lubricants manufactured by the most modern refining

methods and backed by years of continuing research. No matter

what your lubrication need, there's an Imperial Esso product

suited to your particular requirements.

Imperial Oil's leadership in lubrication has been built on top-

quality products . . . distribution facilities to assure dependable

service . . . and the experienced technical skill to prescribe correct

lubrication practice.

Phone or write your nearest Imperial Oil Sales Office for

Engineering Service on Lubrication without cost to you.

IMPERIAL

ESSOr^E SIGN THAT SAYS tTMi HIGH-QUALITY PRODUCTS
PRODUCTS

IMPERIAL OIL LIMITED
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BrI3NMER
NOND Gt^Bcuift C4&iiuie,

means better concrete and Lower Costs!

Nk

Brunner Mond Calcium Chloride in the concrete mix results

in lower costs, fewer delays, greater safety. It is widely used

or recommended by leading contractors, architects, government

agencies and concrete products manufacturers.

« REDUCED COSTS — Brunner Mond Calcium
Chloride in the mix permits quicker finishing,

reduces costly delays between operations.

2 QUICKER SET — It cuts down protection time
"* and minimizes the danger of freezing in cold
weather.

2 HIGH EARLY STRENGTH — Early develop-
** ment of strength permits walls to be erected

OO footings and sills and studs to be placed earlier.

{X GREATER FINAL STRENGTH — Tests^ shown that calcium chloride increases

Strength by from 7% to 12%.

e EXTRA COLD WEATHER PROTECTION—
"^ Brunner Mond Calcium Chloride reduces
water-cement ratio and lowers freezing point
of water.

have
final

^ UNIFORM CURING Brunner Mond Calcium" Chloride is recommended for all structural

concrete — floors, walls and columns.

y SHORTER PROTECTION PERIOD — It cuts
^ the period in half. Expenses of time, labor,
heaters, fuel and canvas are much reduced.

8 LESS FORMS & EQUIPMENT — Forms can
be stripped earlier. Fewer forms are neces-

sary. Those released can be quickly re-used.

O INCREASED DENSITY & HARDNESS — It^ makes the mix "fattier", more workable. The
concrete is denser, harder, more durable.

Brunner Mond Calcium Chloride

is made entirely in Canada

BRUNNER MOND CANADA SALES LIMITED

MONTREAL TORONTO
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WHEELS AND AXLES OF MINE CARS

UNDER WATER FOR THREE WEEKS

But Garlock KLOZURES

Protected the Bearings

—Kept them absolutely

dry and clean!

In 1948 a large coal company in Virginia installed Gar-

lock Klozure Oif'Seals on the anti-friction bearings of

200 of its mine cars. For the past three years these cars

have been operating under severe conditions with plenty

of water and abrasives present, which is a common
mine condition.

During a mine shut-down these cars stood in water

for three weeks with the wheels and axles completely

submerged. A subsequent inspection showed that all

bearings were free of rust, dirt and water. The Klozures
and complete bearing assembly were in A-1 condition

with no wear evident.These oil seals really had done a job

!

This is just one more instance of the kind of bearing

protection you may expect when you use Garlock

Klozures.

Write for our Klozure catalog.

THE GARLOCK PACKING COMPANY
OF CANADA LTD.

General Offices: Toronto, Ont.

Branch Offices: Hamilton, Montreal, Winnipeg,
Calcaby, Vancouver

Application of Garlock Klozure

to mine car wheel assembly.



as materials get shorter

the demand for

Noduloy is an adaptable replacement for steel

castings where better castability, and machinability

are required. It can also be used to replace large

malleable iron castings which are always difficult

to produce. Its greater strength and resistance

to impact make it a great improvement over

conventional cast iron . . . We invite inquiries

about Domite Noduloy castings, "cast to

specifications".

Illustrated on this page are some of the applications

of Domite Noduloy which we are already making.

Additional applications indicating the wide use

of this new material can be gathered from the

following list:

PRINTING ROLLS, FEEDER ROLLS, CAST TO SHAPE
AUTOMOTIVE DIES, HYDRAULIC RAMS, HIGH
PRESSURE VESSELS, HIGH PRESSURE WATER PIPE,

FARM IMPLEMENT CASTINGS, PLOWSHARES,
CRANKSHAFTS, GEARS AND WORM WHEELS, PAPpR
MILL ROLLS, HAMMER ANVILS, LEVERS, DIES AND
FIXTURES, COMPRESSOR HEADS, ROUND BAR STOCK
AND BUSHINGS, FLY WHEELS, APRON PLATES,

STEEL MILL ROLLS, GEAR BOXES, INGOT MOULDS,
Fl RNACE PARTS, MACHINE TOOL CASTINGS,

CYLINDERS, PLUNGERS, SLAG LADLES, RAILROAD
EQUIPMENT, ETC.

PRINTING PRESS ROLLERS

STATIONARY ROAD-
TEST ROLLERS

AUTOMOTIVE BUMPER DIE

LIMITED • TORONTO

CHILIED TREAD CAR WHEELS

FOUNDRY AND GENERAL

ENGINEERING WORK
FLANGED PIPE AND FITTINGS

AILOY IRON CASTINGS

PLANTS AT. TORONTO

(66) 1028
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A brawny newcomer to Canadian railways, the great

new Consolidation Diesel Locomotive, is now meeting the

test of service on one of the toughest proving grounds in

the world—the sprawling 45,000-mile network of track

that makes up Canada's railway lines.

The final results of this test are assured. The Consolida-

tion Diesel has already proven itself a brilliant performer

in millions of miles of service, under all conditions of

weather, terrain and load, on railways south of the

border.

Powered by the famous Fairbanks-Morse Opposed-
Piston Diesel Engine, ultra-compact, with 40% fewer

CLC also makes
Akins Classifiers

Selectro Vibrating Screens

Conkey Filters and Evaporators

Conkey Rotary Leaf Pressure Filters

Heavy Duty Thickeners

Louisville Steam Tube Dryers

Multiple Hearth Roasters

Louisville Direct and
Indirect Heat Dryers

Plate work and fabricated

equipment to your design.

working parts, the Consolidation offers the fullest

advantages of well-planned, scientific weight distribu-

tion over larger wheels—more uniform traction, better

braking, greater protection for rails and roadbed.

The Consolidation is the first Diesel locomotive in which

sub-assembly construction has been completely adapted

to locomotive design. Such vital components as engine,

compressor, gears and electrical assemblies are instal-

led in standard "packaged" units—with all like parts

interchangeable. This means unusual flexibility in

production for specific needs, unusual ease and economy

of maintenance.

The Canadian Locomotive Company, builders of fine

locomotives for more than 100 years, are proud to

produce the mighty Consolidation Diesel for Canada's

"45,000-mile proving ground".

Canadian Locomotive Company
85 RICHMOND ST. W.

| J J * ^ #J 980 ST. ANTOINE STREET
TORONTO t I in I I 6 a MONTREAL

KINGSTON . . . home of the diesel locomotive



lOT ALL OUR STEEL
GOES INTO BRIDGES!

FOR EXAMPLE: Our warehouse division

supplies plain steel which is distributed daily

from nine centres by rail and road for a great

variety of uses.

One of our five main divisions* the

Dominion Bridge warehoose service has been

supplying the needs of industry for over

40 years.

Despite the inevitable disap

pointments due to shortages, this

nation-wide organization plays

an important part in sup-

plying steel equitably

and promptly to the

places where it is

needed most.
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The editor

New Equipment and Developments

Cutting Machines. — Air Reduction
Canada Limited, 110 Duke Street, Tor-

onto, Ontario, has announced the Airco

No. 50 Travograph, the latest addition

to its complete line of gas cutting

machines. This new heavy duty panto-

graph type cutting machine guided by
manual, magnetic or electronic tracer,

the Company says, will cut an unlimited

variety of shapes from steel plates, slabs,

billets and forgings and makes equally

practicable and economical the cutting

of either one or a few parts or identical

parts on a quantity production basis.

British Poiver Transformers.—Power
transformers to be installed at Kemano
and Kitimat in British Columbia, have
been ordered from a Hollinwood, Lanca-
shire, firm for the Aluminum Company
of Canada. The transformers total 400,-

000 k.v.a. and will operate at 300,000 and
275,000 volts. They are believed to be
the highest voltage power transformers
vet ordered from Britain.

Pipe Line in Ontario.—Construction
of the 64-mile Sarnia to London section

of the Sarnia-Toronto pipe line will begin
within two weeks and should be com-
pleted by December, Imperial Oil Lim-
ited announced recently. The London-
Toronto section and spur line to Hamil-
ton will be built next spring.

The contract for the construction has
been awarded to Comstock Midwestern
Limited of Leaside, Ont. The Sarnia to

Waterdown section, 132 miles, will be
12-inch pipe, the 56-mile Waterdown-
Toronto section — 10-inch ; and the
Hamilton spur will consist of two, six-

inch lines.

The line will have an mitial capacity
of 39,000 barrels a day of gasoline,

kerosene and heating oils.

While transportation costs by the pipe
line will be approximately the same as
for tankers, there will be a considerable
saving in steel because fewer ships will

be required and additional large tankage
will not be needed to store supplies for
the winter season.

George W. Crothers Limited.—A new
serx'ice has been introduced by George
W. Crothers Limited of Leaside for the

purpose of assisting contractors to main-
tain their eciuipment in operation at a

time when new replacement parts ma.y

be difficult to obtain. This new service

consists in rebuilding wearing parts such
as wheels, rollers and idlers and where
possible to furnish these to customers
on an exchange basis.

British Navy Carrier.—The British

Navy expects to commission their latest

aircraft carrier, H.M.S. Eagle, for the

end of 1951. H.M.S. Eagle will be the

largest carrier afloat, having a crew of

2.750 officers and men, and will carry

100 aircraft.

•

Column Presses.—A new line of twin
column presses is now being manufac-
tured by Wales-Strippit of Canada Ltd.,

of 344 Sherman Avenue North, Hamil-
ton, Ontario. Tliese presses may be used
for all types of blanking, forming, draw-
ing, and bending. Hole punching and
notching equipment may be used effic-

iently with these new Wales presses and
in addition a self-contained shearing at-

tachment is available where precision

shearing is required.

Welding Courses. — The Canadian
Welding Bureau of 22 College Street,

Toronto, have announced the results of

the June welding examinations held in

various centres throughout Canada. Out
of nearly 250 candidates who wrote the

final examination there were very few
failures and the average standing was
higher than that obtained by last year's

candidates.

This cour.se is to be continued for at

least one more year but onlv 100 candi-

dates can be accepted for the next
cour.se. All those wishing to enroll

should therefore make application with-
out delay to the Bureau at the above
address.

•

Pneumatic Sander.—A new pneumatic
reciprocating sander is being placed on

the market by the Detroit Surfacing
Machine Co., of 1333 East Eight Mile
Road, Detroit 20, Mich. This new model
incorporates the many years of experi-

ence which this company has had in

making electrically operated finishing

machines and is light in weight as well

as practically free of vibrations. Further
particulars can be obtained from the
Company at the above address.

Sales Film.—The McGraw-Hill Book
Company of 330 West 42nd St., New
York, have announced that they have
available a 35-mni. silent, color film

entitled "Mechanized Selling". This film

is intended for use in educational
courses on business administration, sales-

manship, and athertising in order to

demonstrate the practical advantages of

the use of advertising in effective sales

effort.

Blast Hole Drill. — The Canada
Crushed and Cut Stone Ltd. have re-

cently placed in operation at their

Dundas quariy a new "Champion" blast

hole drill which they have purchased
from the .Tov Manufacturing Co. (Can-
ada) Ltd., of Gait,. Ontario. This latest

drilling rig incorporates a number of

new features which according to reports,

[lermit of higher sjieed and greater
eificiency in blast hole drilling than
have been obtainable in the past.

C.G.R.A. Meeting. — The convention
and annual meeting of the Canadian
Good Roads Association will be held in

Toronto on Novembei' 1, 2 and 3 at the
Royal York Hotel. Manj^ important
matters will be discussed, amongst which
might be mentioned the consideration
of the report on a proposal for a

Canadian highway research institute.

Another feature item on the pro-
gramme will be a .symposium on road
building problems under present day
conditions of materials and manpower
shortages. The chief engineer of the
Canadian Army will give an address
dealing with the role of highways and
roads in wartime, and a member of the
Federal Civil Defence Transportation
Committee will outline the procedure
laid down for evacuation by road should
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• APPROVED BY FIRE INSURANCE UNDERWRITER, NATIONAL AND LOCAL BUILDING CODES

VITRIFIED CLAY PIPE INPUSTPY
BONDED BY FIRE

such be necessary as a result of enemy
bombing.

Process Control.—For industrial ap-
plications, such as oil pipe line inspec-

tions and liquid level gauges, Tracerlab
Inc., 130 High Street, Boston, have de-

\oloped a rugged, stainless steel tube
e.speciaily designed for industrial pro-

ce.ss control procedures using gamma
rays and for cosmic ray coiuiling.

Radar Equipment.—The Radio and
P^lectrical Engineering Division of the

National Research Council has set up
equipment at its Scarboro Field Station
near Toronto to investigate the per-

formance of radar equipment under
varj'ing atmospheric conditions. It has
been found that at an elevation up to

250 feet veiy wide variations may oc-

cur in the effective range, which might

prove to be a serious danger if not
fully understood and appreciated by
those depending on such equipment.

New Storage Battery Models.—An-
nouncement is made that three new
models have been added to the line of

Yardney Silvercel storage batteries

These batteries, which are high rate dis-

charge miniature units, are manufac-
tured by Yardney Electric Corporation.
105 Chambers Street, New York, X.Y.
Their model No. 20 HR-15 is designed

for a one to ten hour di-scharge with
discharge rate of 2 to 15 amperes. The
models 20 HR-GS and 20 HR-BS are

intended for a discharge of approxi-
mately six minutes, at a discharge rate

of up to 150 amperes. The.se batteries

are reported to be spillproof and sub-
stantially leakproof, giving off no cor-

rosive or poi.sonous fumes and to be

highly resistant to shock, vibration and
acceleration. Furthermore they will per-
form at extreme temperatures and will

not boil at high altitudes.

Thermometer for Metals.—W. C. Dil-
lon and Company, Inc., 1421 South

!

Circle Avenue, Forest Park, Illinois, now
have available a new vial type ther-

mometer specially designed for checking
the exact temperature of molten babbit

;

metal, solder, lead, hot oils, waxes, etc.

,

Many new features have been in-

corporated through the design of this
I

unit, we are advised, in order to insure

.

longer life and easier reading. Full par-

ticulars can be obtained by communi-
catmg with the Dillon Company at thej
abo\e addre.ss.

Nylon-lined Bearing.— Aimouncement
is made of the introduction of a new
Nylon-lined bearing by Thomson Indus-
tries, Inc., of Manhasset, Long Island.

New York. A number of advantages
are claimed for this new type of bearmg
over the plain injection-molded or ma-
chined Nylon bearings for many a])-

plications. Nj'lon is coming to be recog-

nized as an excellent bearing material.
ha^ing better performance than most
known bearing materials under adverse
lubricating conditions or where no
lubricant at all can be u.sed. These new
l)ea rings designed b3' Thomson Indus-
tries can be furnished in plain sleeve
or flange tj^pe and can be economically
made up to special dimensions on a

custom basis.

Snow Melting Systems.—An interest-

ing question-and-answer letter has re-

centh' been circulated by A. M. Byers.
Company, manufacturers of wrought
iron pipe at Pittsburgh, Pa., dealing with
the proper methods of installing and
operating snowmelting systems. The in-

formation provided deals with the best

methods of installing piping, tj-pes of

coating, slab thickness, tj-pe and amount
of fill, use of anti-freeze and approxi-
mate temperature for circulating w.iter.

Navigational Computers.—Announce-
ment has been made that A. V. Roe
Canada Limited has recentlj' placed
contracts for the supply of a quantity
of navigational computers with P.S.C.
Applied Research Limited of Toronto.
The latter company is a newlj- formed
associate of the Hunting Aviation Group
and its operations were formerlj' carried

on through the Technical Division of

the Photographic Survey Corporation.

Jet Training Planes.—The Department
of Defence Production in Ottawa an-

nounces that arrangements have been
made for the production of T-33 jet

training planes in Canada by Canadair
Limited of Montreal under a licensing

arrangement with the Lockheed Aircraft

Coriioratiou of Burbank. California.

Erico Electrode Holder.—A new and

improved semi-insulated electrode hold-

er has just been placed on the market
by Erico Products. Inc., 2070 East tilst

Place. Cleveland. Ohio. Complete details

of this new arc welding accessor}' may
(Continued on page 1037)
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ENGLISH ELECTRIC

JIDOOR & OUTDOOR



our power system is

only as good as its

NE-RVE
CENTRE

II II

m
4

o

A 6 cell metal enclosed cubicle type switchboard In-

corporating synchronous motor controllers, service

transformer and sub feeders.

7.5 KV outdoor metalclad Switchgear with drawout

air blast circuit breakers having an interrupting

capacity of 250,000 KVA.

Five cell indoor metalclad switchboard with drawout

electrically operated oil circuit breakers with inter-

rupting capacity of 100,000 KVA.

For precise, simple and safe control of every
part of a complex electrical system, English
Electric makes open type, metal-enclosed
and metalclad switching equipment both
indoor and outdoor, in a range up to 15 KV,
using air circuit breakers, oil circuit break-
ers, and air blast breakers, with interrupting
capacities up to one and a half million KVA.
Available in both fixed breaker and with-
drawable breaker types. Unit Construction
makes additions easy. Complete enclosure
of all live equipment, with interlocks to

prevent improper operation, guard both
personnel and apparatus. For more detailed
information, ask any English Electric office.

PA5107

ENGLISH ELECTRIC COMPANY OF CANADA LIMITED
Sf. Catharines, Ontario

VANCOUVER • CALGARY

REPRESENTED BY FOULIS & BENNETT EL

OTTAWA
NEY AND ST. JOHH'

Engineering loumal



WHAT WOULD

YOU SPECIFY...

In several of these cases other body materials or

diaphragms would serve as well. But the really

important fact is the unmatched versatility of

Grinnell-Saunders Diaphragm Valves in handling

corrosive fluids, gases, compressed air, food and
suspended solids ... in lines where corrosion,

^abrasion, contamination, clogging, leakage and
maintenance are problems.

Grinnell-Saunders Valve bodies are stocked in

cast iron, malleable iron, stainless steel, bronze,

and aluminum, with other materials available on
special order. Valve bodies can be lined with lead,

glass, natural rubber or neoprene. Diaphragms are

available of natural rubber and a number of syn-

thetics to suit particular service conditions.

The Grinnell-Saunders Valve Division will be
pleased to submit recommendations upon receipt

of complete information covering service conditions.

Features of the

Grinnell-Saunders Diaphragm Valve

9 diaphragm absolutely Isolates working parts from fluid

ft diaphragm lifts high for streamlined flow in either direction

9 diaphragm presses tight for positive closure

9 body, lining and diaphragm materials to suit service

# simple maintenance—diaphragm easily replaced

BodV

We supplied

Grinnell-Saunders

Diaphragm Valves

with . . •

y
Robber

».«««*

2 CO*"""'

5
,oV.sbeav>-"-

_—«««a«EiP^^^ .is soppl'^- „ler •«'•

GRINNELL
WHENEVER PIPING IS INVOLVED

GRINNELL COMPANY OF CANADA LTD., Montreal • Toronto • Vancouver • Grinnell Jobbers in Principal Cities

pipe and tube fillings • welding fittings • engineered pipe hangers and supports • valves • Grinnell-Saunders diaphragra valves • pipe • prei'fibricaied piping

heoting specialties ' water works supplies * industrial supplies * Grinnell also manufactures and installs automatic sprinkler fire protection systems
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ClearFloorSpace
• • • Primary working tool ior

eiticieni industrial produtiion

^Jnrestricted space for continuous flow of mass pro-

duction; room for efficient use of all kinds of material's han-

dling equipment; flexibility for future expansion and produc-

tion changes; freedom from costly maintenance -— these

qualities, provided through clear span trusses of Timber

Structures, Ltd., make the industrial plant building a truly

effective production tool.

Variable Spans and Roof Contours

Trusses of Timber Structures, Ltd., are available in both arched

and flat types in spans up to 250 feet or more. As illustrated

at the right, the roof lines of your industrial plant building

may be arched, flat or sawtooth. Multiple spans are common,

and balconies, mezzanines, hoists, monorail installations and

heating units are easily provided for in design.

Heavy Timber Construction

For best results truss chords are glued laminated members,

composed entirely of kiln dried material and "shop grown"

to the exact shape and dimensions specified by the designer.

Free from effects of seasoning, these trusses also qualify as

heavy timber or mill type construction. With a centuries-old

record for effective resistance to destruction by fire, this con-

struction earns moderate insurance rates during the entire life

of the building.

A new booklet, "Industrial Buildings", gives detailed infor-

mation about engineered timber construction of permanent,

functional industrial plant buildings. Get your copy from your

nearest Timber Structures office, or fill in and mail the coupon.

^^BIRi^l^^^^^^HRSSSs!I^^^^H

^^^^^^^^^^^^^^^^H^^^^g^^^^gl

ISSS^HISSSSIIKISgH ^^BBf5555555SBI^^^B^^l
^^HH^^H^H^IHIHIHlsiSI
[mMmB^J^Bj^MI'MI
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TORONTO • MONTREAL • LONDON

TIMBER STRUCTURES OF CANADA LTD. ^
BOX 837. PETERBOROUGH. ONTARIO.
Please send me a copy of your booklet, "Industrial Buildings".

Name

Company

Address

City Province «
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Some Canadian Users

of Timber Structures

Products

DOMINION OF CANADA:
Navy
Army
R.C.A.F.
Department ot Public Works

ONTARIO GOVERNMENT:
Ontario Agricultural College
Ontario Hydro-Electric
Department ot Public Works

FACTORIES & WAREHOUSES:
General Motors
Ford
Johns-Manviile
Canadian International Paper
N.B. Pulp & Paper Co.
Imperial Tobacco Co.
Coca-Cola Ltd.

Hollingef Consolidated
Sudbury Mines; Mill Smelting Co.
Supertest Products
Quebec & North Shore Paper Co.
Kingston Shipbuilding Co.
Leiand Electric

STORES:
Loblaw's Stores Ltd.
Dominion Stores Ltd.
Power Food Markets
Safewoy Stores Ltd.

SCHOOLS:
Sherbrooke, P.Q.
Waterdown, Ont.
Number Valley School, Toronto
Sacred Heart College, Sudbury,

Ont.
Ascension Convent, Chicoutimi,
PQ-

Malartie School
King George V School, Chippewa,

Ont.

CHURCHES:
In Montreal, Toronto, Peter-
borough, Hamilton, Murray Bay,
Niagara Falls, Halifax, Sault Ste.
Marie, Oshawa, Orono, Lansing,
Deep River

COUNTY BUILDINGS AND
FALL FAIRS:

South Brant Agricultural Society
Municipality of Caradoc Township
Dorchester Agricultural Society
County of Kent
Peel County Agricultural Board

ARENAS AND CURLING
CLUBS:

Huntsville Curling Club
St. Catharines Curling Club
Brockville Arena
Bowmanville Memorial Rink
Cspanola, Fort Frances and La

Sarre Rinks
Keene Arena
Dixie Arena

—also GARAGES - MASONIC
TEMPLES - BAND SHELLS and
PRIVATE RESIDENCES.

BUSINESS AND INDUSTRIAL BRIEFS

(Continued from page 103^)

be obtained by writing to the manu-
facturers at the above address.

Lignum-Vitae.—^Very complete data on
I lie many economical applications of

the heavy tropical hardwood Lignum-
\'itae are dealt with in the new "En-
y.ineering Report on Lignum-Vitae" re-

centlj' issued by Lignum-Vitae Products
Corporation, 10 Boyd Avenue, Jersey

City, N.J. While this material has been
known and used for such applications

over a long period of time, there are,

no doubt, many engineers who do not
realize its advantages where special

problems are involved. It is a self-

lubricating and non-contaminating ma-
terial which is resistant to many acids

and other chemicals, as well as to water,

and is considered to be ideal for many
chemical applications.

Lucky Key Contest.—The lucky key
contest which has been conducted for

many years by the Minneapolis-Honey-
well Regulator Co. Ltd., of Toronto at

the Canadian National Exhibition is

now well known to a great many people
connected with the industrial and en-

gineering organizations in that part of

Canada. Mr. H. Duff, of Canada Packers
Limited, Toronto, was the winner of the

grand prize at the 1950-51 contest and
received a General Electric 17-inch de-
luxe console model television set. Daily
prizes consisting of a Stetson hat certi-

ficate were also awarded.

Packaged Powerstat Dimmers.—The
Superior Electric Co. of Bristol, Connec-
ticut has announced a new line of

l^ackaged powerstat dimmers. Assemblies
of 2000 watt series are now available in

packages of 3, 4, 5 and 6 unit dimmers.
Each assembly is housed in an attractive

smooth grey finished cabinet. Individual

dimmers are operated bj' vertical hand
levers with graduated diiims. These
levers can be interlocked for master
control from one lever. When required,

a separate master handle can be pro-

\'ided. Each dimmer has its own on-oft

switch and circuit-breaker, card holder

for circuit identification, and pilot light.

Heavy Duty Fenders for Tractors.—
Announcement is made by the Cater-

pillar Tractor Co., Peoria, 111., that

heavy-duty fenders are now standard

equipment for D8 "Cat" type tractors.

These fenders are manufactured from
one-half-inch steel plate and will pro-

vide a more rigid platform for mounting
equipment. They are designed to with-

stand greater abuse and rough treatment
which is sometimes encountered in

pioneering and logging operations
|
These

heavy duty fenders are standard equip-

ment on D4 tractors also and it is anti-

cipated that they will be on the D7 and
D6 units within the near future.

New Motorcycle Features. — The
Harley-Davidson Motor Co. of Mil-
waukee, announces the flexible new
features of their 1952 big twin motor-
cycle model will be a four-speed foot

shift, improved muffler, wider tire tread

contour and Parco-Lubrized exhaust

valves. The new foot shift permits fast.

eonxcnient shifting witliout taking a

hand from the handlebars. The im-
proved muffler provides reduced back
pressure with consequent greater horse-

power and reduced vibrations. It is also

announced that the new 1952 light weight
model incorporates a number of im-
provements, chief of which is, a folding

footrest which folds upward at a 45

degree angle when a rut or other ob-
strucriou is encountered.

Garnet Fitiishing Paper.—Behr-Man-
ning (Canada) Limited, Brantford, On-
tario, announce that they have available

a double-faced garnet finishing paper
for use in the sanding of reeded and
fluted posts. This paper is made up in

cut sheets 3 2-3 inches by 9 inches with
%-inch arbor tole arranged in a stag-

gered fashion to form a loose buff 25-100

sheets in thickness and is available in

grits ranging from 80-0 (medium coarse)

to 240-7/0 (fine) depending on the finish

required. This paper is designed for use

on a vertical spindle sander but can be
adapted to horizontal spindle operations.

The tisual spindle speed is approximate-
ly 1200 r.p.m.'s. Sheets can be supplied
in special sizes as w-ell as to .suit arbor
diameters other than % inches.

Prefab Wood Shelving.—Hill-Clark-
Francis Limited, New Liskeard Ontario,
have recenth' made arrangements with
the Lundquist Company of Stockholm,
Sweden, for the marketing of Lundia
adjustable prefab wood shelving in the

eastern United States. The manufacture
of this product will continue to be car-

ried on at the Hill-Clark-Francis New
Liskeard plant and the product exported
to the .American market.

Steel Bridge Flooring.—Announcement
has been made that tests have now been
completed by a well-known firm of con-
sulting engineers of the IQ-35 rectangu-
lar steel bridge flooring supplied by
Kerlow Steel Flooring Company of Jer-

sey City, N.J. IQ-35 flooring is made
with grating parellel to traffic and trans-

verse to traffic. In the latter type, the
transverse bars that the tires ride on
are placed higher than the longitudinal
bars, and the transverse bars are serrated

to enable tires to maintain or to develop
greater traction for emergency stopping.
IQ-35 rectangular steel bridge flooring

whether laid longitudinally or transverse-

ly on a bridge, will carry H20 loading on
a 15-in. circle up to a span of 48-in.,

according to its manufacturer. The Ker-
low Company also .supplies an open
steel flooring for industrial and chemical
plants known as their series CB standard
rectangular pattern. They advise that
this flooring is forged under 50© tons
hydraulic pressure with a proven positive

dovetail lock construction. It is swaged
cold, thus preventing internal strains

which might cause warping. Slotting ter-

minates above the neutral axis of bear-

ing bars in order to provide maximum
strength. Cross bars extend below the

bottom of the slots eliminating the pos-
sibility of lateral deflection.

•
Government Orders re Copper Wire
and Nickel.—The procedure in the
buying and selling of copper wire and
certain forms of nickel has been amend-
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When knowledgeable Power engineers

specify

DRYSDALE PUMPS
They get low installation costs, a minimum

use of floor space and suction intake at low

level. Rotating parts are immediately access-

ible and can be removed and replaced as a unit

without breaking pipelines or connections.

Alignment cannot be affected on opening up

pump or by expansion or contraction of pipes.

Motors are well above flood level, high and

dry . Each pump individually built for its job.

Canadian
Associaies

Contact the nearest

Peacock office for

LITERATURE, BULLETINS. ADVICE

PEACOCK BROTHERS LIMITED
MONTREAL

BRANCHES: SYDNEY, TORONTO. NORANDA, SUDBURY, WINNIPEG. CALGARY, VANCOUVER

ORYSDALE & CO. LTD. YOKER, GLASGOW, SCOTLAND

ed by two orders issued recently from
the Department of Defence Production

which became effective October 1, 1951.

One of the new orders. NFM-9, amends
a previous order, NFM-3 and requires

departmental approval on orders for

copper wire and cable placed with

wholesale distributors as well aa those

placftd with manufacturers. Stock limita-

tions have been changed and a clause in-

serted giving authorized purchasers, who
have not used such copper products in

the pa.st permission to purchase copper

wire or cable upon certification. Order

NFM-10 supersedes a previous nickel

order M-1 and requires official approval

of the .sale or purcha.se of nickel anodes

as well as primary nickel and electrical

resistance alloys mentioned in the former

order. Definitions of primary nickel and

(76) 103«

electrical resistance alloys are given in

greater detail in the new order.

•
Ring Seal Data Sheet.—A new techni-

cal data .sheet has been made available

recently by the Arrowhead Rubber Com-
pany, "Downey, California, in order to

assist users of their "O" ring seals in

the proper design and application of

this equipment. A supply of these data

sheets can be obtained by writmg to

the "0" Ring Technical Service De-
partment of the company at the above

address.
•

New Chemical Company.—Announce-

ment was made recently by the prin-

cipals concerned that a new chemical

comii.iny will be formed in Canada to

be owned jointly by Shawinigan Cherui-

cals Limited of Montreal and Heyden
Chemical Corporation of New York.
The new company plans to construct a

two million dollar plant in the territory

served b}- the Shawinigan Water and
Power Company for the manufacture of

formaldehyde and pentaerj'thritol. The
latter material is the base for new quick-
drying, weather-resistant paints, var-

nishes, resins and lacquer.s which are

coming into wide use in defence pro-
duction.

Case Institute Research.—Recent re-

.-^earches carried out by the Case Insti-

tute of Technology were discussed at

a meeting of the Ontario Chapter of

the American Societj^ for Metals by J.

W. Sands, who is in charge of the en-
gineering steels section of Internationa
Nickel's development and re-search di\.-

sion in New York. It was pointed out
that efforts to correlate end quench
curves with various quenched section of

the same or different steels may result

in a faulty estimation of their proper-
ties with resulting unsatisfactor>' service

performance.

•
Simplified Camera.—The well-known
firm Instruments (1951) Limited have
announced that as Canadian distribu-

tors they now have available a new
Fairchild-Polaroid ID camera which
provides a simple, fast and efficient

means for producing identification photo-
graphs of personnel. The principal feat-

ures of this camera are the rapid one-
step development without recourse to

dark room facilities and the simplicity

of operation which precludes the need
for any photographic skill. Double ex-

posures are impossible, focussing is auto-
matic and exact proportional reduction
of the image size permits the recording
of four identification photos on a single

print. It is stated by the distributors

that photographs can be produced at as

high a rate as 110 photos per hour and
that where used in a plant for photo-
graphing new employees an identifiicatiou

badge containing the emploj'ees picture
and number can be made up in a matter
of less than three minutes.

Mine Shaft and Concentrator Com-
pleted.—R. L. Beattie, vice-president
and general manager of Canadian oper-

ations of the International Nickel Com-
pany of Canada has recently announced
the simultaneous completion of the new
shaft and concentrator at the Creighton
Mine of the Nickel Company near Sud-
bury. The shaft, known as Creighton
No. 7, designed for ore-hoisting only,

has been sunk to an initial depth of

2,050 feet. It is 8% feet by 24 feet in

cross section and is concrete-lined

throughout. The shaft is to be served

by a li-foot by 110-inch parallel double-
drum geared hoist with skips having a

capacity of 15 tons each and a hoisting

rate of 700 tons per hour. The concen-
trator when originally designed in 1948

was to have a daily capacity of 6.000

tc«is but plans had to be revised after

the outbreak of hostilities in Korea and
capacity was increased to 10,000 tons

per day.
The concentrator has been built at

the site of No. 7 shaft and the

headframe and hoist house are integral

|)arts of the mill building. Ore from the

mine is hoisted directly into the crush-

ing plant but part of the mill feed

consists of non-magnetic ore brought by
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Unmatched Interchangeability

This most modern motor fits models old and new

*1

G-M Locomotives Being Built ^ OuCiy 5y General Motors Diesel Limited, London

^AYS single vastly improved traction motor

s not only the entire current line of General

s Locomotives but older models as well, right

othe 1 934 pioneer pictured above. Here is a real

pie of unmatched interchangeability

General Motors
locoItIotives

General Motors policy of combining interchange-

ability with progressive improvement in locomotive

components and piece parts, permits railroads to

keep their fleets perpetually young and protect

the value of large capital investment.

GENERAL MOTORS DIESEL LIMITED
I^AL OFFICES AND PLANT, LONDON, ONTARIO. Sales Headquarters: INTERNATIONAL AVIATION BLDG., MONTREAL, QUEBEC



MOFFATS LTD. VIKING PUMP COMPANY OF CANADA LTD.

SUPREME ALUMINUM INDUSTRIIS LTD. A. L WYNSTON JR

MODERN TOOL WORKS LTD. GOODERHAM & WORTS LTD.

CRESSWELL-POMiROY LTD. ALUMINUM GOODS LTD. THE STii

BEACONING. OPTICAL AND PRECISION MATERIALS CO. LTD

COLEMAN LAMP & STOVE COMPANY. K. B. McKELLAR & CO.

THE HOUSE OF SEAGRAM. RELIABLE TOY COMPANY LTD. I

THE VOLTA MANUFACTURING COMPANY LTD. HIRAM WAi

ALUMINUM COMPANY OF CANADA LTD. METALLITE COMPAh

SHAWINIGAN CHEMICALS LTD. MICHAEL-NAIRN & COMPAN

RONTO LOCK MANUFACTURING COMPANY. NISUS WATCH

ANACOhlDA AMERICAN BRASS LTD. CANADIAN BREWERIES

INDUSTRIAL TRUCK COMPANY. STANDARD TUBE AND T.I. LTD

RITCHIE RECORDERS LTD. WELLAND VALE MANUFACTURING

AUSTIN MOTOR COMPANY

HERCULES

GREENING

CO-OPERATI\1

EQUIPMENT C:

DAVIS AUTOAl

W. & A. GILBEYJ

CAN 'AN HA^''

hese are but a few of the many Canadian firms

who for four successive years, have found business

waiting for them at the Canadian International

Trade Fair. They have returned year after year, and

plan to be back in 1952. Whatever business^^

are in, be sure to include the Trade Fair in

pe plans..

Expand your business contacts at the

CANADIAN INTERNATIONAflRADE FAIR

.JUNE 2N0>TO JUNE 13TH, I9S2

VNY PRES 7 SONS LTD.

SSO( ^fiON OF SOuITTmTkICA. the MacDONALD TOBACCO

CANADA'S OUTSTANOINO INTEKNATrONAl BUSJNtSS 6VtNT OF THS riAR

OPERATED BY
THE GOVERNMENT OF CANADA
TO PROMOTE YOUR BUSINESS

conveyor from another Creighton shaft

two-thirds of a mile distant. The plant's

water supply is obtained through a six-

mile pipe line from the Vermilion River
and the mill product, which is a bulk
concentrate, is pumped through another
pipe line seven and half miles to the
smelter at Copper Ciifif.

Constant-support Hangers.—A new de-
sign of consiant-support pipe hangers
to be known as their Model L has been
announced by Grinnell Company of
Canada Ltd. The function of the model
L constant-support hanger is to provide
equal lift in ail positions of travel of a

piping system as it moves from expan-
sion or contraction between its hot and
cold positions. A new refinement incor-

porated in this latest design provides for

center support, which places equal
dimensions on each side of the centre
supporting line, non-resonance in its

springing system, and provision to give
less horizontal shift of the load line as
the load shifts from cold to hot posi-

tions.

Maximum travel, the Company ad-
vises, with constant-support has been
increased from the former four inches
to five inches in the medium chassis

and from eight to 10 inches in the large

chassis. The number of chassis sizes

has been reduced from four to three

and the total load range which formerly
required 28 sizes is now covered by only
16 sizes. Discrepancies between calcul-

ated hanger loads and actual loads can
be corrected simply in the field by
making an adjustment of a position of

one nut on the hanger at the time of

installation.

•

Improved Exhaust Muffler.—A new
and improved exhaust muffler has re-

cently been developed bj' the Caterpillar

Tractor Company at Peoria, 111., for

their DW20 and DW21 diesel tractors

This new muffler is claimed to reduce

engine exhaust noise thus providing

greater operator comfort and reduced
annoj-ance for people living near con-

struction sites. Another improvement
recently reported on Caterpillar equip-

ment is the lengthening of the pull

levers to match the higher seat now
furnished for the D4 tractor equipped
witli HT4 Traxcavator.

Diesel Sales Statistics.—The Brush-
Aboe Group of engineering companies
who hold the controlling interest in the

\'ivian Engineering Works of Vancouver
have recently announced that their 1951

orders for the first six months of the

year amounted to nearly 50 million

dollars as compared tQ just over 30 mil-

lion dollars for the whole of 1950. Bnish-
Aboe are now the largest manufacturer;
of industrial diesel engines in the woria

and the current orders have come from
more than 100 different countries.

Electronic Tachometer.—An electronic

tachometer recently designed by the

Parsons and Marine Engineering Turbine
Research and Development Association

research station at Newcastle-on-Tyne
was shown at the Engineering Exhibition

just held in London. This new instru-

ment for testing gas turbines gives the

remarkable accuracy' of plus/minus 1

r.p.m. within the range 500 to 10,000

r.p.m.
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Appointments and

Transfers

Roy G. Peers.—The Right Honourable

C. D. Howe, Hon. m.e.i.c, has announced
the appointment of Roy G. Peers,

Montreal, as vice-president of Canadian
Commercial Corporation. Mr. Peers will

be located at the Washington office of

the department. From 1941 to 1944 Mr.

Peers was general manager of War Sup-

plies Ltd., a former Canadian govern-

ment agency, and also served as execu-

tive director of the Joint War Production

Committee (Canada-U.S.A.). Since 1945

he has been the head of the export-im-

port firm of Roy G. Peers Limited of

Montreal.
•

H. J. Sissons and J. J. D. Brunke.—
Appointed recently as co-ordinator of

the Materials Branch of the Department

of Defence Production, H. J. Sissons

was formerly the director of the Prior-

ities Division of the department.

Mr. Sissons' services were made avail-

able to the government by the Ontario

Hydro-Electric Power Commission in

February last. Until his appointment the

deputy minister, M. W. Mackenzie, had

been acting as Materials Branch co-

ordinator.

J. J. D. Brunke, an executive officer

of the Mutual Life Assurance Company
of Canada, Waterloo, Ontario, has been
appointed director of the Priorities

Division. Mr. Brunke, whose services

have been loaned to the department by
his company is a political science and
economics graduate of the University

of Toronto.

New C.A.E. Division.—A western divi-

sion of Canadian Aviation Electronics,

Ltd., has been formed, under the man-
agership of H. A. Ferris.

Mr. Ferris has been associated with
the radio industry since 1929. He was
vice-president and chief engineer of

Halross Instruments Corp., Ltd., in

Winnipeg, before joining C.A.E.

Climatologist Appointed. — Morley
Keith Thomas has been seconded from
his position in the Climatological Sec-
tion of the Meteorological Division of

the Department of Transport to become
full time climatologist in the National
Research Council's Division of Build-
ing Research. Mr. Thomas graduated
from the University of Western Ontario
in mathematics and physics and took
his master's degree in meteorology at the
University of Toronto. He has served
with the Meteorological Service for ten
years and during the war years saw ser-
vices as a forecaster at various R.C.A.F.
training stations. For the last six years
he has been with the climatological
section of the Canadian Meteorological
Service.

•
R. G. "Nik" Cavell. — R. G. "Nik"
Cavell, chairman of the executive com-
mittee of the Canadian Institute of In-
ternational Affairs, has been appointed
administrator of the International Econ-
omic and Technical Co-operation Divi-
sion, according to a recent announce-
ment by the Rt. Hon. C. D. Howe, Hon.
M.E.I.C., Minister of Trade and Com-
merce.

M^ e^lcUettccf

DUST COLUCtORS
Partially erected collector
showing inlet, outlet and
dust dischargi

New Niagara-Mohawk Power Corpor-
ation Dunkirk St«am Station, equipped

with Aeroteo Dust Collectora.

assure your plant

the same protec-

tion 9iven the new

NIAGARA MOHAWK POWER CORPORATION
Dunkirk Station . . . and a duplicate Albany Plant

At the new Dunkirk Steam Station of Niagara Mohawk Power Corpora-
tion, two reheat steam generators of 670,000 lb. per hour capacity are

pulverized fuel-fired. Dust collection for this station is handled by Aerotec,

Design 3 RAS Collectors, and a duplicate system is under construction for

the new Albany Steam Plant . . . making a total of eleven Niagara
Mohawk boilers to be equipped with Aerotec Dust Collectors.

The collectors for Dunkirk and Albany consist of 84 "Unit Building

Block" elements completely assembled at the factory for easy erection

in the field. The small diameter tubes, of perrhanent molded aluminum
construction, have proved their extremely high collection efficiency and
long life on hundreds of installations. Their light weight cuts steel require-

ments for supporting structure, and makes possible roof installations with a

minimum of reinforcement. The light weight tubes also reduce erection costs.

Aerotec efficiencies meet or exceed the requirements of most dust
ordinances today. Evenly spaced tube outlets provide excellent inlet flow

conditions for an AEROTEC electrical secondary—should future ordi-

nances require still higher efficiencies.

Write for the new Design 3 RAS Catalog No. 601.1^-

Protect and Sales Engineers

THE THERMIX CORPORATION
GREENWICH, CONNECTICUT

( Offices in 28 Principal Cities )

Canadian Affiliates: T. C. CHOWN, LTD.
1440 SI. Catherine SI., W., Montreal 25, Quebec • SO Abell St., Toronto 3, Ontario

THE AEROTEC CORPORATION
GREENWICH, CONNECTICUT

Manufacturers of mechanical dust collectors, electrical precipitators, air cleaners,

industrial integral dust collectors, gas-oil scrubbers and dust reclaiming equipment.

THE ENGINEERING JOURNAL October, 1951 1041 (79)



FAN EQUIPMENT FOR
VENTILATING - HEATING
COMFORT COOLING
PROCESS COOLING

AIR TEMPERING -AIR WASHING
EXHAUSTING - BLOWING

FORCED DRAFT - INDUCED DRAFT
PRESSURE BLOWING
CLEANING -DRYING

PICK THE FAN
that

FITS THE JOB!
Easier said than done ! The selec-

tion of industrial fan equipment
that will provide maximum effi-

ciency involves many factors —
nature of job, capacity, pressure,

installation requirements—to men-
tion a few. These determine the

type, size and arrangement needed
for best results.

The "Canadian Buffalo" line of

fans includes centrifugal, axial flow

and propeller types. All are made
in a complete size range for a wide
variety of applications. To deter-

mine which is best suited to solve

your air problem, you would be
wise to call in a "Canadian Buf-

falo" engineer. He is a fully quali-

fied air specialist. Back of him is an
organization whose research, en-

gineering and manufacturing faci-

lities have enabled it to solve the

air handling problems of all types

of business for many years.

I Direct-connected "Canadian Buffalo"

Type "L" Fan.

2 Belted Type "II" Fan with Silent

Floating Base, ,

^ Direct-connected Vane-axlal Fan for con-

venient duct mounting.

M The new "Canadian Buffalo" Axial Flow
Fan provides bee-line air-flow.

A letter will bring you by return

mail a copy of our interesting bul-

letins, containing illustrations, en-

gineering data and other useful

information.

CANADIAN BLOWER
& FORGE

COMPANY LIMITED

HEAD OFFICE: KITCHENER, ONTARIO

INOINEERING SALES OFFICES: MONTREAL • TORONTO • HAMILTON • SAINT JOHN
WINNIPEG • REGINA • CALGARY • EDMONTON • VANCOUVER

This new division will be responsible
for the supervision of all Canadian
commitments under the Colombo Plan
for the economic development of south
and south-east Asia.

Mr. Cavell has resigned his position as
vice-president of the Automatic Electric
(Canada) Ltd. and Phillips Electrical
Works Ltd., in order to take up this

appointment. He brings to his new work
a wide knowledge of Asiatic affairs

gained through twenty years of practical

experience in the Far East.

J. E. Armstrong, Jr.—The ofi&ce of the
chief engineer of the Canadian Pacific

Railway Company has announced the

appointment of Mr. J. E. Armstrong,
Jr., as engineer of track with head-
quarters at Montreal.

New Building for U.B.J.—Notice has

been received that Upton Bradeen &
James Ltd., have now moved to their

new building at 890 Yonge Street, Tor-
onto, Canada. This new accommodation
will provide nearlj' three times the floor

space previously occupied and will per-

mit of modem show rooms as well as

larger office and warehouse facilities.

H. A. L. Patlison.—Announcement wa.s

made recently by The Hon. Lionel

Chevrier, Minister of Transport, of the

appointment of H. A. L. Pattison,

C.B.E., formerly manager of Gander
Airport, as the Canadian representative

on the Air Navigation Commission oi

International Civil Aviation Organiza-

tion (ICAO) at its Montreal headquar-
ters. Mr. Pattison will replace Stuart

Graham who is now in Ethiopia as Civil

Aviation Advisor heading the L'nited

Nations ICAO technical assistance to

that countr}'. Mr. Pattison served with

the Royal Air Force during and subse-

quent to World War I, retiring in 1937

with the rank of squadron leader. At
that time he was appointed controller

and later director of Civil Aviation in

Newfoundland. Mr. Graham also served

with the R.A.F. in World War I and
was awarded the Air Force Cross for

his work in combating submarine ac-

tivity. Subsequentl}' he joined the Civil

Aviation Division of the Canadian gov-
ernment and held a number of respon-
sible posts in this organization up to the

time when he was appointed Canadian
representative to the Air Navigation
Commission at ICAO in 1949.

J. W. Truran.—The Bristol Aeroplane
Company of Canada Limited recently

announced the appointment of Mr. J.

W. Truran, A.F.C., A.R.AcS., to be
special projects engineer with the com-
pany in Canada. Mr. Truran, after con-
siderable early flying experience, joined

the Air Mini.«trj' in 1938 as a technical

oSicer and served throughout the war
with the R.A.F. as test pilot. From
1950 until recently Mr. Truran has been
principal scientific officer in the Min-
istry of Supply.

•
Northern Electric Appointment. —
Northern Electric Companj- Limited
announce the appointment of T. C.
Clarke, formerly general sales manager,
to be vice-president in charge of sales,

succeeding the late A. L. Brown. Mr.
Clarke, who is a native of Wales, camt^

to Canada in 1910 and served through-
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give Lightness and Strengtli to many Products

TRUCK BODIES—
Magnesium extrusions

provide a light weight

—

high strength body and
floor framework and
m ake possible higher pay
loads and operating
economies beyond ex-

pectation.

We can produce economical

magnesium shapes to give

lightness, strength, design

freedom and sales appeal to

your product. Most stand-

ard shapes available for

early delivery. Special

shapes to order. For more
details contact Sales

Department.

DOMINION LIMITED
320 BAT SfREET TORONTO^ CANADA
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Nofuz Knows
A Short From

An Overload
Amalgamated Electric's "Quicklag" Cir-

cuit Breakers combine fast trip action on

short circuits with full-lime delay on

harmless overloads.

• • •

Overloads are taken care of by a Bimetal

thermal trip. Fast action on short circuits

is assured by a speedy magnetic trip.

A safe, sure combination that never

fails.

• • •

"De-Ion" arc quenchers and silver alloy

contacts make for clean, efficient contact

^-add years to Quicklag's life expect-

ancy.
• • •

Breakers come in ampere capacities from

15 to 50 amperes. Interrupting rating:

5,000 amperes.

• • •

Panelboards are supplied in double or

single row construction—engineered to

meet virtually all requirements for light-

ing and appliance circuits.

JOE

AMALGAMATED
ELECTRIC CORPORATION LIMITED

MONTREAL-TORONTO , "

WINNIP£C«CXLG«flr>V«NCOUVER
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out World War 1 with the British Army,
being discharged with the rank of cap-
tain in 1918. He joined the Northern
Electric Company as sales engineer at

Vancouver in 1920 and later was trans-

ferred to Winnipeg as district sales

manager. Subsequently he served in the

same capacity in the other districts of

western Canada and in 1933 was made
manager for Alberta and British Col-
umbia at Vancouver. In February of

this year Mr. Clarke came to Montreal
as general sales manager for the com-
pany. While in Vancouver Mr. Clarke
was active in many organizations hav-
ing been the past-president of the Van-
couver Board of Trade as well as of

the Electrical Service League of B.C.
He was also active in the Canadian
Chamber of Commerce, the Canadian
Red Cross Society and the Medical
Research Institute of British Columbia

S. S. Schneider.—Canadian Westing-
house Company Limited, Hamilton,
Ontario, announce the appointment of

S. S. Schneider

S.S. Schneider as manager of the elec-

tronics engineering department, elec-

tronics division of the Company.
Mr. Schneider has been with West-

inghouse since 1939, after his gradua-
tion from Louisiana State University.
He has since held positions in the engi-
neering and research laboratories, and
the electronics and x-ray division. He
was in turn a laboratory research and
design engineer; then district engineer-
ing and service supervisor; manager of
the same department, and finally elec-

tronics service manager. He ha^ special-

ized, also, in the training of young
engineers for assignments in the field.

John C. CamphcH. — Announcement
was made recently of the appointment
of John G. Campbell, formerly manager
of the electronics division of the Cana-
dian Westinghouse Company Limited,
to be manager of their appliance-elec-
tronics division.

Mr. Campbell joined the company in

1934 and has had a number of respon-
sible positions connected with the manu-
facturing and marketing of Westing-

Huge Collector

Flue For Dust

Disposal

Built by T.I.W. for one of the

leading firms in Canada's
cement industry, this dust col-

lector flue illustrates Toronto
Iron Works' diversity in steel

plate fabrication.

Maintaining up-to-date
equipment for bending, roll-

ing, shaping, riveting and

welding, T. I. W. has
achieved leadership in the

fabrication and erection of

steel plate, stainless steel,

monel nickel, aluminum and

alloy clad products.

Toronto Iren Works specialises

in storage tanks, standpipes,

thickener tanks, ore bins, hop-

pers, ore conveyor galleries,

evaporators, pressure vessels and
gasholders.

ORONTO

IRON WORKS
LIMITED

DESIGNERS, FABRICATORS, ERECTORS

TORONTO MONTREAL
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bouse products. During the war Mr.
Campbell served as deputy assistant

director of Ordnance Service, First Cana-
dian Corps, with the rank of major. He
represents his Company on the board
of directors of the Radio Manufacturers'
Association and has also been active in

the Canadian Electrical Manufacturers'

Association.

•

J. R. Lamb.—D. F. Bowie, president

and general manager of Canadian Over-

seas Telecommunication Corporation,

has announced the appointment of J. R.

Lamb of Montreal, as traffic manager.

Mr. Lamb received his early training at

the London office of the Eastern Tele-

graph Company and later served in many
parts of the world with this organization.

He came to Canada nearly twenty

years ago and during this period was
engaged in traffic production and admin-
istration work with Cable and Wireless

Limited as well as the Canadian Marconi
Company, before the latter was absorbed

by the crown owned Canadian Overseas

Telecommunication Corporation.

•

Fiberglas Canada Limited.—Notice has

been received that Fiberglas Canada
Limited have now completed their new
modern office building at 50 St. Clair

Avenue West, Toronto, Canada, and all

future communications should be sent

to them at that address.

Trade Fair Appointments.—The ap-

pointment has been announced by the

Rt. Hon. C. D. Howe, Hon.M.EJ.c,
Minister of Trade and Commerce, of

two field supervisors and seven field

representatives for the Canadian Inter-

national Trade Fair. For some time it

has been the feeling of the government
that the Trade Fair should be m9re
representative of Canadian productivity

and to this end the various organizations

interested are making a concerted effort

in which these new appointees will assist

to obtain greater representation of Cana-
dian manufacturers at the Fair. Mr. F.

A. Serdungs of Montreal has been ap-

pointed field supervisor for Quebec with

H. L. Gagnon and M. J. Edwards as his

field representatives for the territory.

In Ontario, McCormack Smyth of

Oakville is to be field supervisor and he

will be assisted by A. A. Love of

Lindsay, A. S. Wilkinson of Guelph and
D. R. Piatt of London. Mr. Campbell
Millar of Winnipeg will be field repre-

sentative for the provinces of Manitoba
and Saskatchewan while Professor E. D.

Morrow of Vancouver will serve in the
same capacity for Alberta and British
Columbia.

•
H. G. Acrc« Company.—The Hydro-
Electric Board of the Province of Mani-
toba have engaged H. G. Acres Company
of Niagara Falls, Ont., to investigate

and report on the possibility of con-
structing one or more steam generating
plants as well as the possibility of util-

izing undeveloped power on the Win-
nipeg River.

•

Monsanto Directors Appointed.—The
appointment of four new members to

the board of directors of Monsanto
(Canada) Limited was announced re-

cently following a meeting of the board
in Vancouver. The new members of the

board of the Canadian company are

E. M. Queeny, chairman of the board
of Monsanto Chemical Company, St.

Louis; C. S. Cheston, director of Mon-
santo Chemical Company; F. N. Wil-
liams, St. Louis, director of Monsanto
Chemical Company; and Canadian-
born I. C. Raymond Atkin, vice-presi-

dent, director and member of the
executive committee of J. P. Morgan
and Co. Inc. Other directors of the

company are L. G. Ryan, Montreal,
chairman of the board; Arnold H.
Smith, Montreal, president; and Leo E.
Ryan, Montreal, executive vice-presi-

dent. The company has manufacturing
plants in Ville LaSalle, a suburb of

Montreal, as well as in Granville Island
and Marpole in the Vancouver area.

Canadian AUis-Chalmers. — Canadian
Allis-Chalmers (1951) Ltd., Lachine,
Quebec, have announced the purchase
of the St. Thomas, Ontario, works of

AJlis-Chalmers Ruraely Ltd. This plant
was built in 1948 and known as the
Erie Iron Works. It was purchased by
Allis-Chalmers Rumely Ltd., in Sep-
tember 1950 and has been engaged m
the production of electric controls for

diesel locomotives which are being built

at the General Motors' London, Ontario
plant. In announcing the purchase,
Mark C. Lowe, president of Canadian
Allis-Chalmers (1951) Ltd., also an-
nounced the appointment of the fol-

lowing officials: J. A. McVeigh as works
manager, J. P. Lyons to be shop super-
intendent, and William H. Smallhorn.
formerly office manager of the east end
branch of the Canadian General Elec-
tric Co. Ltd., in Montreal, to be works
accountant.

J. A. McVeigh J. P. Lyons W. H. Smallhorn
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Venus...the

Symbol of

Perfection
In 2000 or more years of

sculpture, the Venus de Milo

stands alone, unequalled

in perfection.

And through all the

modern changes in art and

methods of drawing . . .

Venus Pencils are preferred

by artists, architects and

draftsmen, as the

most perfect drawing

pencils.

Whether the artist seeks

sharp, clean lines, soft

shadows or

"imagination"' ... he

can always unfaihngly

find exactly the grade

of pencil he needs

in one of the Venus

17 degrees.

2 for 25
cents

DRAWINGPENC/LS
Venus Pencil Co. Limited, Toronto, Ont.
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Recent examinations of Osmose appli-
cations over 10 years old verify our claims
of 3 to 5 times increased life of treated
wood. Copies of performance reports
covering such subjects as POLES, TIES,
DAMS, CONVEYORS, FLUMES, ROOFS
and others, are available upon request.

BRIDGE IN P.Q.—No rot I) yars aher treatment

Untreated bridget, tame rood/ needed exfensrve

maintenance after 7 years*

OSMOSE WOOD PRESERVING COMPANY
OF CANADA LIMITED

Head Office and Plant: 1080 PRATT AVENUE, MONTREAL
HALIFAX . TORONTO • WINNIPEG • EDMONTON • VANCOUVER

Perfex Sales Representative. — The
promotion of Earl D. Allen to sales

representative for the company in the
greater Toronto area has been recent!}''

announced by M. K. Bowman, vice-

president of Perfex Controls, Ltd. Mr.
Allen was with the Syd Webber Sheet
Metal Co. of Toronto before joining
the Perfex organization in 1950.

Stelco Appointment.—^The Steel Com-
pany of Canada, Limited at Hamilton,
Ontario, have announced the appoint-
ment of C. P. Short to be general sales

manager of the wire, wire products and
screw divisions, succeeding C. E. Harri-
son, who is retiring after fifty-three

years of service with the Steel Company
and its predecessors. Mr. Short, who
was born in Ireland, joined the Steel
Company in 1936 as a sales representa-
tive in the wire division. He subse-
quently served as a sales executive in

this branch of the company's activities.

Distributor Appointed.—Upton Bra-
deen and James Limited of Toronto
have recently been appointed exclusive
distributors for the Superior honing
machine manufactured by Superior
Hone Corporation of Elkhart, Indiana.

Publications

For copies of the publications mentioned below please apply to the

publishers at the addresses given in the items.

Please mention The Engineering Journal when writing.

Grinding Wheel Guards. — Morrison
Products, Inc., 16816 Waterloo Road,
Cleveland, Ohio, has distributed a new
parts brochure, available on request,

describing a new line of drawn steel

wheel guards for portable, flexible shaft

and bench grinders. The Company ad-
vises the new line was put into produc-
tion at the request of the Safety Com-
mittee of the Grinding Wheel Institute.

All Purpose Boiler. — Warden King
Limited, 299 Adelaide Street, West,
Toronto, in a new four-page folder in

colour, describes the new Warden King
"20" all-purpose boiler. The boiler is

designed for either steam or hot water
heating and is suitable for oil, stoker,

gas or hand firing; and it is available

with either trombone or tankless type
water heaters. Copies of the folder are

available.

"Link-Belt News". — The August-
September issue of Link-Belt News.
(published bv the Link Belt Company.
307 N. Michigan Ave.. Chicago, 111.)

features a story of the Hungrj' Horse
Dam under construction. The dam,
which is to be completed late in 1953.

is located in northwestern Montana.

Step-Voltage Regulators. — Ferran'.

Electric Limited have just issued a ne^'•

step-voltage regulator bulletin (No
503), which describes maximum rating-

for each type of Ferranti Regulator,
advantages of the line drop compensa-
tor; regulation for city feeders; regula-

tion along rural lines; effects of har-

monics and load unbalance in th'

various three-phase connections of step-

voltage regulators; results with variou-

types of connections; how to determine
the regulation of distribution priman-
lines and many other subjects. Th;

^au^ ^^u^t^UaC Sta%(f

graphically • dramatically presented

These giant panels explain—almost at

a glance—your whole complex operation.

Everyone in your organization is given a

new clear concept of how his part fits

into the whole.

And in Public and Industrial Relations,

this type of visual description is with-

out equal. Your enquiry- is in\-ited.

THE LESLIE COPPOLD STUDIOS

,;
760 NOTRE DAME ST. WEST, MONTREAL, QUE
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boilered

by BABCOCK
Fluctuating in half hour periods from 11,000 to 15,000

lbs. of steam per hour, twelve hours a day, this Babcock

Type "G" boiler must maintain virtually constant pressure.

Fired by a forced draft oil burner and rated at 18,000

lbs. of steam per hour, it has a working pressure of 150

lbs. E. S. & A. Robinson (Canada) Limited,
Leaside, rely on this competent equipment to maintain

the constant temperatures required for producing fine

lithography.

BABCOCK -WILCOX & GOLDIE- McCULLOCH
GALT LIMITED ONTARIO
MONTREAL TORONTO CALGARY VANCOUVER

See other side for further details of this installation.

A ft I ^ ^li

"IHTEGRAl-FURNAa"

BOILERS



5ABCOCK Turbine and Puni]
Assure Feed-Water Supp

Babcock Boiler Feed pumps are depend-

able "hearts" for your boilers. Precisely

made for each installation they fulfill

every specification to the letter. Coupled

with Babcock Turbines they make a unit

that can be relied on for years of efficient

operation.

I

Two stage centrifugal Boiler Feed pump,

motor driven through V-belts to deliver

36 Imp. g.p.m. against 600-foot head

when running at 3650 r.p.m.

Two stage centrifugal Boiler Feed pump,

driven by a Babcock steam turbine to

deliver 48 Imp. g.p.m. against 600 ft.

head when running at 3475 r.p.m.

BABCOCK -WILCOX & GOLDIE > McCULLOCH

LIMITED ONTARIO

Toronto Calgary Vancouver

See offier side for furfher details of this installation.

GALT

Montreal

Engineering Journal, October.

BOILER ROO
EQUIPMENTS



bulletin also includes illustrations, con-
nection, diagrams, regulation and volt-

age-drop charts.

Defence Production Organization. —
The Department of Defence Production,
Ottawa, has prepared an organization

chart of the department. For copies

apply to the Information Officer, De-
partment of Defence^ Production, Ot-
tawa, Ont. Ask for a copy of Depart-
ment of Defence Production "Organiza-
tion Chart".

Portable Steel Bleachers.—Seating, In-

corporated, 3565 Wooddale Avenue, yt,

Louis Park, Minnesota, have i.ssued a
descriptive two-colour brochure on
SICO Portable Steel Bleachers. The bro-
chure, 8y2 by 11 in., outlines outstandmg
features of the equipment, including the
unique "4th Man Feature" design prin-

ciple, and details various engineering
factors of safety, comfort, expandability
and portability.

Dipper Buckets.— Catalogue No. 189

recently released by Esco Limited, 146
East 1st Avenue, Vancouver, B.C.,

describes and illustrates all types of

Esco dippers.

Together with their catalogue No. 188
on Esco draglines, this latest publication
completes a planned programme to con-
dense and simplify Esco dragline and
dipper literature and specifications. De-
tailed specifications and illustrations will

be found covering the general purpose
cast-welded dipper, all-cast manganese
steel dipper, coal-loading dipper and
fastback hoe dipper. Job recommenda-
tion, pointing out which dipper will

perform most economically under cer-

tain digging conditions are included.

Wenner Potentiometers.—Leeds and
Northrup Company, Philadelphia, Pa.,

have just published a newly revised 16-

page catalogue EH22(2) describing their
Wenner potentiometers.
The publication discusses both the

low range instrument, used primarily for

precision measurement of thermocouple
voltages, and the high range, or stand-
ardizing potentiometer, used for accur-
ate voltage measurement up to 1.9111

volts. It also traces the circuit develop-
ment of each potentiometer from the
basic Wenner principle. External and
internal illustrations of the potentio-
meters are given, annotated to indicate
special construction features. Listing and
illustration of recommended accessory
equipment is also given.

Canadian International Trade Fair.—
Exhibitors from 28 countries partici-
pated in the fourth Canadian Interna-
tional Trade Fair held in Toronto
earlier this year.
A number of these exhibitors reported

booking substantial orders during the
period of the Fair, but the majority
were inclined to the opinion that actual
business done at the Fair is but a small
part of the picture and that the im-
portant thing was the establishing of
contacts which would lead to continued
business over a long period of years.

Canfarge

DYSON
DIE BLOCKS

for

Dependable
Long-Life

Performance

The name DYSON represents more than 35 years

experience in forging and heat treating Die Blocks and

special steels. Dyson Die Blocks have been quality

proved in service, and by comparison in our own large

drop forging plants. They mean longer life and lower

operating costs.

Dyson Die Blocks and
Upsetter Die Blocks are made
from high quality Alloy Steel,

normalized and tempered, top

and bottom faces planed, oil

hardened and tempered to

four standard hardness

ranges.

Inserts and Insert Bars are

made from high quality Alloy

Steel, normalized, oil hard-

ened and tempered to four

standard hardness ranges.

Dyson Die Blocks can also

be supplied in the annealed
condition when sinking prior

to hardening is desired. Heat
treating data furnished on
request.

Dyson Die Blocks are sup-
plied faced top and bottom
only. Supplied shanked on
request.

Catalogue giving complete data

on Dyson Die Blocks

supplied promptly on request

This illustration shows larger size Die Blocks made
for the forging of aircraft parts.

n
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<0#

Whatever your snow removal

problems, the CUSSON

CATALOGUE of SNOW

FIGHTING EQUIPMENT virill

give you all the factual

and technical

information

you need about

the type of

machine best suited

to your requirements.

Send for it today.

i«>ir«vw.iri»n^,L.-.;w,aj;.i.-..-.»j^-.ia>^u.,.v.^sii..is.r'.MMf '.

CHAS. CUSSON LIMITED,

284 ONTARIO STREET WEST,
MONTREAL, QUEBEC.

Please send me without deloy your Cusson Cotalogue of Snow Fighting Equipment.

NAME

FIRM

ADDRESS

shells, etc. Many of these refuse fuels
are being burned separately while others
are used in conjunction with auxiliary
fuels such as coals, oils or ga.5.

•
Riley Springs.—Robert Riley Ltd.,
have recently put out a comprehensive
booklet to illustrate the variety and
range of their spring products. This
company, located at Rochdale, England,
has been manufacturing springs since
1821.

•
Electric Vibrating Feeders and Con-
veyors.—The Jeffrey Manufacturing Co.
Ltd., through their Jeffrey-Traylor Divi-
sion now have available Catalogue No.
830 a new publication which describes
the operation and application of their
electric vibrating feeders and conveyors.
Jeffrey-Traylor units are entirelj' elec-
trical with no mechanical wearing parts
and are said to have an amazingly low
power consumption. Present installations
are handling over 300 different tj-pes of
materials ranging in size from dust
products to four foot cubes, bone drj-

to dripping wet, hot or cold, at capac-
ities from ounces to 2,000 tons per hour.
Many standard units are available

that will continuously feed material and
flow is controlled by means of a rheo-
stat. To suit individual requirements
feeders with dust-proof, water-cooled,
spreader and grizzly features can be
supplied. Vibrating conveyors operate
by the same controlled high frequencv
vibration and also handle the range o'f

materials mentioned. Conveyors are
cu.<tom built to solve particular ma-
terial handling problems and as with
the feeders special features are avail-
able.

Copies of Catalogue No. 830 will be
sent upon request to Jeffrev Manufac-
turing Co. Ltd., P.O. Box 428. Montreal,
or to any of their branch offices or
distributors.

•

Automatic Clutches.—Bulletin 6-51.
which illustrates and describes the con-
struction and operation of BLM auto-
matic clutches and clutch couplings, ha;
recently been issued by BLM Automatic
Clutch Corporation of Canada Limited.
165 Spadina Avenue, Toronto.

•
Worm Gear Speed Reducers.—A new
brochure has recently been issued by
the Cleveland Worm and Gear Com-
pany of Cleveland, Ohio, illustrating
and describing their various tj-pes of
worm gear speed reducers. This com-
pany is represented in Canada bv
Peacock Brothers Limited, LaSalle, P.Q.

Paper Stock Pumps.—The October
number of the "Bepco Jurnal" contains
an interesting article dealing with the
Harland "Fibroglide" pump as applied
to the handling of paper stock.

"Roldweld" Steel Gear.—An interest-

ing illustrated bior-hure has been issued
recently by Hamilton Gear and Machine
Company, Ltd.. 950 Dupont Street,

Toronto, which illustrates and describes
the .sequences followed in the manu-
facture of their "Roldweld" welded steel

gears. It is claimed that this type of
gear construction was pioneered in Can-
ada by the Hamilton Gear and Machine
Company.

New Caterpillar Bulldozer.—A bulle-

tin has just been issued by the Cater-
pillar Tractor Company of Peoria, III.,

describing their No. lOS bulldozer. This
bulldozer is cable controlled and it is

used with their DWIO tractor model.

Refuse Burning.—The Detroit Stoker
Company, General Motors Building,
Detroit, Mich., have just recently pub-
lished a new catalogue dealing with the
application of the Detroit RotoGrate
stoker and RotoStoker to the burning
of refuse of all kinds. In addition to ail

types of wet and dry wood and bark
refuse, many other materials have been
successfully burned with this equipment,
such as grain husks, corn cobs, peanut

Water-repellent for Masonry.—Dow
Corning Corporation. Midland. Michi-
gan, has just released information on the
newest Dow Corning silicone resin for
use in the formulation of masonrj- water-
repellent finishes. Finishes incorporating
this new resin render new or old masonry
resistant to straining and efflorescence

and make all above-grade masonr>"
water-repellent. Rain soaked interior

walls are eliminated, as also is the spall-

ing which follows the freezing of wet
masonrj'. The}- are easy to apply with
brush or spray and are absolutely in-

visible in any weather. These finishes,

based on Dow Corning silicone resins,

are available from various suppliers. A
list of suppliers is available from the
corporation.
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"Atlas Steel News"—The "Atlas Steel

News" for September contains a most
interesting article describing a new 385-

ton press recently installed in the plant

of Donald Ropes and Wire Cloth Limit-

ed at Hamilton, Ontario. Other articles

describe the application of stainless steel,

the manufacture of cameras and locomo-
tives.

•

Propeller Turbine Aircraft. — The
Hawker Siddeley Review under date
of September 1951, presents a paper on
propeller turbine aircraft presented by
Mr. H. R. Watson at the semi-annual
meeting of the American Society of

Mechanical Engineers at Toronto in

June last. Mr. Watson is chief designer

for Armstrong Whitworth Aircraft and
his paper deals in some detail with the
performance of propeller turbine driven
rnachines as compared to other types
of propulsion.

•
New Trane Company Factory.—Trane
Company of Canada Limited, Toronto,
in their August issue of "Weather
Magic" describe the new plant recently

completed by their company which is

located in Etobicoke Township west

of Toronto just off Queen Elizabeth
Way. Containing some 45,000 square
feet of floor space and built at a cost

of $400,000, this new Trane plant is

expected to form the nucleus of the

Trane Company operations for the

future.

•

Largest U.S. Liner Launched.—An
interesting article in the August issue

of the "Ajcan Ingot" describes the

launching of the S.S. United States, re-

cently, at Newport News Virginia. This
steamship, which is the largest ever
built in the United States, contains over
two thousand tons of aluminum. Most
of this went into the two stacks, the
larger of which measures 60 feet in

length and 55 feet in height. In addition
many parts of the superstructure, in-

cluding deck houses, stack enclosures,
decks, bulkheads, as well as life boats
and davits, feature aluminum in their
construction. The S.S. United States is

990 feet in length and has a beam of
101 feet, 6 inches. Another interesting
feature of her construction is that she
is reported to be the most completely
welded passenger ship of her size ever
constructed.

Nordberg Mine Hoists.—Publication of
a new 24-page bulletin which illustrates

and describes various sizes and types of
Nordberg mine hoists is announced by
Nordberg Manufacturing Company,
Milwaukee, Wisconsin.
Nordberg Mine hoists are built in

cylindrical, conical or cylindro-conical,
single or double drum designs of the
conventional or tandem type to meet
specific hoisting requirements.

Bulletin 190 shows with installation
photographs the application Nordberg
hoists have in coal and ore mining
operations both in the United States
and throughout the world. Descriptions
of these installations give pertinent en-
gineering data on the hoists' operation.

Vibrating Screens.—Link-Belt Limited
of Toronto announce the publication
of a new catalogue Book No. 2377 illus-

trating and describing the Link-Belt
vibrating screens supplied by their
Company. This catalogue contains very
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complete engineering data together with
dimension tables and other information
useful to engineers in working out the
design of installations.

Motive Power for Canada.—Montreal
Locomotive Works, Limited. Montreal,
P.Q., have been responsible for the issue

of an illustrated booklet in colour
describing their diesel locomotives and
telling how Canadian enterprise builds
MLW diesel electric locomotives for

Canadian railways, using Canadian
skilled labour and Canadian materials.

Western Oil Reaches Ontario.—Gra-
phic de.scriptions of the various stages
involved in the trans7jortation of west-
ern oil to the Sarnia refinery of Imperial
Oil Limited are contained in the August
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issue of "Imperial Oil Review". This
culminated with the docking and un-
loading of the tanker Imperial Leduc at

Sarnia on April 24tli last, of which a
very complete report is given.

•
Welding Accessories Catalogue. —
Tweco Products Company. P.O. Box
666, Wichita. Kansas, announces the pub-
lication of a new 12-page No. 8
Twecolog, which illustrates and describes
the complete line of electrode holders,

ground clamps, cable connectors, term-
inal connectors, cable splicers, mechan-
ical and .solder type cable lugs, carbon
electrode holders and the new "Lug-
Set" block and punch for attaching
solder type lugs to cables without
solder. Copies of this catalogue are
available upon application.
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The ENGINEER
and

The Roy V. Wright Lecture,

presented before the 1951

semi-annual meeting of the

American Society of Mechan-

ical Engineers, at Toronto,

June 12, 1951t

His COMMUNITY
by

C. J. Mackenzie, C.M.G., Hon.M.E.I.C.

President,

National Research Council,

Ottawa

I am deeply sensible of the

honour you pay me today. It is a

comphment for a Canadian to be

invited to address your distin-

guished society on any occasion;

and when the meeting is in Can-
ada and the occasion "The Roy
Wright Memorial Lecture" the

honour is indeed enhanced.

I never had the pleasure of

knowing Dr. Roy V. Wright per-

sonally, but I do know something

of what he accomplished and, of

greater importance, what kind of

man he was, what he stood for,

and with what affection and re-

gard he was held in this society;

and I consider it a great privilege

this afternoon to commemorate
with you, the name of one of your

most loved and respected presi-

dents.

One can't help feeling at this

time, in a world torn by conflict,

confusion, and often by downright

malice and bad faith, what a dif-

ferent and pleasant place it could

be if the atmosphere of kindliness

and devotion to the public good,

which characterized Roy Wright,

could only pervade all peoples in

all countries. I am mindful of the

purpose the Council had in setting

up this memorial lectureship. As
officially stated it was "to impress

on engineers and young people the

duties, responsibilities and privi-

leges of citizenship in our democ-
racy".

Previous lecturers have dealt

with citizenship in the local, state

and federal arenas of the United

States, and while one who is not a

citizen of your country has no

right to preach to you of your

local and national responsibilities.

we Canadians can heartily sub-

scribe to the practices and princi-

ples which guided Roy Wright in

his writings and in his day-to-day
life. For no one can deny that, in

attempting to understand how
government and social organiza-

tions work, no better start can be
made than by direct personal ser-

vice on local councils, boards and
social welfare organizations. This
is particularly good advice for en-

gineers, whose training, although
it makes them potentially effect-

ive, is not likely alone to give

complete understanding of the

subtleties of political and social

activities.

Individual Skill Versus Universal Wisdom

It is not uncommon to observe

men who, having achieved marked
success and reputation in a spe-

cialized professional business or

industrial field, assume that their

opinions are of equal validity in

public affairs. This is one of the

weaknesses of our present day
democracies. As Rebecca West so

well puts it "The study of physics

or chemistiy is no more likely

than the study of harmony or

counteq^oint to develop social om-
niscience" and she warns against

assuming "That the man who
possesses a special gift will possess

also a universal wisdom".

It is discouraging to hear— as

one does occasionalh'— engineers

and scientists with little experi-

ence or background in political

affairs suggest that a certain baf-

fling social problem could be

solved quite simply if it were only

left to engineers who, presumably
bj^ applying the laws of physical

science, would readily find a work-
able solution.

I agree that when engineers add
to their professional competence
the knowledge and wisdom gained

by active participation in citizen-

ship, then they are likely to con-

tribute more usefully than most.

But we, as engineers, should never

make the rather stupid error of

assuming that human actions fol-

low valid and consistent laws such

as we have in our fields of phj'si-

cal science. As Sir Josiah Stamp,

a great economist and experienced

statesman, so well said "In physi-

cal science a force such as gra^^ty

will alwa^^s act in the same way
on any piece of matter. But in the

field of human relations if a man
thinks a dog is a wolf he will act

as if it were a wolf".

Because Roy Wright added to

his engineering knowledge serious

study of public affairs and actual

participation in them, he became
the great citizen he was. I venture

the guess that he never confused

In this address the author traces Canada's material growth and change in

character over four decades, and illustrates some of the constitutional and other

differences between the United States and Canada. He pleads for an extension of

the understanding that nevertheless exists between them, plus an expansion of

our conception of community, interest and responsibility, to all our international

relationships.
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his engineering skills and his social

and political philosophy.

Compromise Needed

As I have suggested, it would
not be appropriate for me, a

Canadian, to talk as previous lec-

turers have, of your local institu-

tions and problems. I think, how-
ever, it would be appropriate for

me to talk today about citizenship

in its broadest sense, as today our

concept of community and na-

tional interest is a rapidly expand-

ing one; and it is becoming real-

istically obvious to all of us that

to the obligation of citizenship in

national fields must be added new
responsibilities in the field of

international affairs, responsibili-

ties which are inherent in our de-

termination to maintain the kind

of world we wish to live in.

That Roy Wright also had this

conception of a larger community
interest is borne out by the words
he wrote in 1938. Referring to the

vital need for compromise in

group activities he observed:

".
. . This is all the more im-

portant in these intense modern
days when ... we are all so

dependent one upon another.

. . . This is true not only of our

people as a nation, but to a very

great extent internationally

also. Improved communications,
rapid transportation and world-

wide commercial relationships

have drawn us all more closely

together, and to a surprising ex-

tent have made us internation-

ally mutually interdependent.

. . . We cannot escape the fact,
'

whether we will or not, that we
are an integral part of the

peoples who inhabit this planet

and that our fortunes and fu-

tures are inseparable from
theirs." This fact is now more
generally accepted than in 1938
when it was penned by Wright
— it does illustrate his wisdom
and foresight.

Today I would like to empha-
size two associated points— I do
not claim they are novel, I only
suggest they need emphasis at this

time. The first, which I think can-
not be questioned, is that all effec-

tive human co-operation must be
based on understanding and com-
promise: not necessarily mutual
acceptance of each other's views
a.nd beliefs, but understanding,
based on knowledge of differences,

which makes compromise possible.

Friends and Allies

The second, and most supremely
important point to realize, is that

it is comparatively easy to be

friends but exceedingly difficult to

operate as effective and contented

allies; and it is as partners in an
alliance of freedom-loving nations

that we must work and fight if we
are to survive collectively in the

form we have chosen. The truth of

this is obvious. The difficulties do
not come in the days of friendship

and courtship, but when the mar-
riage partnership demands con-

stant adjustments and sacrifice by
both parties.

We all know that in business, in

associations, in politics, whenever
we come together for group action,

frictions arise, incompatibilities

appear, differences of interest are

aggravated. A hundred-and-one
adjustments are needed that are

not required in ordinary friendly

social or business intercourse. As
Roy Wright put it "In the last

analysis the real objective and
pr®blem in a democracy is to live

together as a large reasonably
contented family, all working to-

gether for the common welfare.

Human nature being what it is,

this is no simple or easy task . . .

compromises must be made".
We have learned to work by

compromise in local societies, in

national groups and political part-

ies, but it would be naivete indeed
to suggest there are no internal

difficulties. What is even more
naive, I think, is to be surprised

when difficulties arise between
allies with different national back-
grounds.

In 1951 we are in a world in

which we must operate as allies,

and it is imperative that we all

realize fully it is not an easy thing

to do (I fancy military and poli-

tical leaders of all past alliances

have been fully aware of this).

But if we are to obtain our su-

preme goal, permanent world
peace, it is of vital importance
that we learn the techniques of

international co-operation, just as

Roy Wright and his disciples mas-
tered the realistic techniques of

national citizenship.

Probably no other two peoples

in the world know more about
each other than do we in the Unit-
ed States and Canada, and yet,

friendly as we are, and easy as our
common language and customs
make understanding, we should
never assume that our knowledge
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of each other's circumstances is

complete. And because I think

such understanding is of para-

mount importance in the kind of

world we now live in I am going

to say a few words about my
country. I realize of course that

much of what I say will be famil-

iar to many of you, but it is

norn'ial for the citizen of a small

community to know more about a
larger community than does the

big-town citizen of the smaller

place. That is my excuse for the
remarks I am about to make.

Canada Yesterday and Today

Canada in 1951 is very different

from the Canada that entered
World War II, and bears almost
no resemblance to the Canada
that went into World War I in

August 1914. In 1914 our popula-
tion was under eight millions—
25 years later in 1939 it was
eleven millions and today it is

over fourteen millions. These fig-

ures alone tell very little, although
they do indicate that in the last

ten years our growth has been
about the same in numbers as in

the previous quarter century. In
percentage it has been double that
of the preceding decade, and twice
that of the United States between
l*(40-50.

It is the change in character,

however, that is significant. In
1914 this country was essentially

a producer of primary products;

predominantly rural in character.

In World War I we provided and
maintained through four years of

bloody fighting and terrific casual-

ties a corps of infantry soldiers

with its complement of artillery,

engineers, and other arms. We
were essentially front-line sol-

diers; we had few special units,

although a large proportion of the
pilots in British Royal Flying
Corps were Canadian boys.

On the civilian side we supplied

shells and ammunition in large

quantities, but our great contribu-

tion was in foodstuffs. Our produc-

tion capacity in wheat alone

doubled in a few years. We went
into World War I automatically

when Britain declared war, will-

ingly and with great enthusiasm,

but virtually as a colony; we
came out spiritually an indepen-

dent nation, bound together by
our fierce pride in the battle

achievements of the Canadian
Corps in which practically every

man in Canada of military age

and fitness served.
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We \vent into World War II a

free and autonomous unit in the

British Commonwealth of Na-
tions. We did not become involved

automatically with Britain as in

191-i. Our Parliament declared

war not when Britain did, but sev-

eral days later, and of our own
volition. But I might say with the

same conviction that, in a war for

justice and freedom, we wanted to

be fighting as we always had side

by side with our Commonwealth
cousins.

World War II changed our eco-

nomy completely. More than one

million men enlisted in our three

fighting services. We put an Army
group in the field. On a per capita

basis Canada provided more fly-

ing personnel than any other

nation. On the seas Canadian sail-

ors manned a navy of 780 ships.

At the same time our industrial

output increased phenomenally in

size and character. Before the end

of hostilities we were producing

most of the intricate weapons of

war except battleships, proximity

fuses and atomic bombs.

When Canada entered the war
in 1939 most of its large industries

were branch factories of U.S. and
U.K. corporations, most of its in-

dustrial research was imported,

and no military research and de-

velopment existed. We emerged in

1945 with strong scientific re-

search organizations, the only

atomic energy pile outside of the

United States, and a strong inte-

grated industry capable of pro-

ducing almost any kind of intri-

cate industrial goods. As you
know% since the end of the war our

industrial capacity has further in-

creased, our national income is

three times what it was in 1939,

and in every way our industrial

potential is today far greater than
at any time in history.

Neighbours not Fully Aware of our

Growth

Such were our circumstances in

the post-war years that, instead of

receiving financial aid from your
nation which gave so generously to

others in difficulties, we were in

the fortunate position of being

able to follow your inspired Mar-
shall plan and like you grant to

other countries credits comparable
to our size and resources.

Recently our hinterland has dis-

closed immense iron deposits in

Quebec and Labrador, uranium in

western Canada and titanium in

Quebec. The newly discovered oil

formations in Alberta give prom-
ise of completely revolutionizing

the oil position on this continent,

and the end is not in sight.

I am not suggesting that this

body of engineers is entirely un-
aware of what has been happen-
ing. I would be surprised if some
of the billions of dollars of United
States capital that has poured into

Canada in recent years has not

come with the knowledge and ad-

vice of many of your members. I

do feel, however, that many people

in Canada and the United States

are not fully aware of what a re-

markable change has been taking

place during the past decade in

the fundamental economy of

Canada.
But these are material facts

which present no difficulties in in-

terpretation. All we have to do as

responsible world citizens is to

learn about physical developments
in other parts of the world. There
is no problem of misunderstanding
such facts.

As understanding is the basis of

effective co-operation, we as world
citizens must have knowledge of

the differences in social and politi-

cal institutions in neighbouring

countries. I am sure that many of

the day-by-day manifestations of

political action in other countries

seem incomprehensible, and even
downright perverse, because we do
not appreciate the fundamental
differences in governmental insti-

tutions.

Constitutional Differences

For instance, take our two
countries. No two independent

countries have more similar insti-

tutions and traditions than have
we. We speak the same language,

sing the same songs, read the same
magazines and have more personal

and business contacts than any
other two countries in the world.

Yet I am certain that some of

your political methods seem un-

usual to many Canadians. This is

because in our apparently similar

democratic governments there are

fundamental differences that inev-

itably make for different public

ai)i)roaches. I am equally sure you
find some of our political policies

and tactics equally incomprehen-

sible for the same reasons.

The fundamental political dif-

ference between our two countries

is not that you live in a republic

and we in a constitutional mon-
archy, for we enjoy as much free-

dom as you. One of the funda-
mental differences is that our ex-

ecutive is headed by elected repre-

sentatives who sit in parliament
as ministers in charge of depart-
ments of government. Such min-
isters can be retired almost in-

stantly and so can the entire Gov-
ernment, Prime Minister and all

his Cabinet, if at any time the
Government loses the confidence

of the House of Commons.
The minister in charge of a

Canadian department is responsi-

ble for all acts of his department
and is held absolutely to account.
He and he only is attacked in Par-
liament if anything goes wrong. A
public servant is rarely if ever,

attacked in public, as he has no
way of defending himself. By the
same token, no non-elected public
official is supposed to speak pub-
licly about pohcy matters; and
an}- breach is looked upon as a

most serious offence. This system
means that Canadian oflBcials are

rarely associated in the public

mind with political controversy.

They can and do serve a succes-

sion of ministers of different poli-

tical faith with no embarrassment
whatsoever.

Your system is different, but let

me emphasize again I am not
passing judgment as to which is

better— that is completely con-
trary to my thesis, which is that
it is understanding not appraisal

that is needed. In your system the

executive heads of your great de-

partments of government are not

elected representatives and cannot
explain or defend their actions as

members of congress. This leads

ine^^tably to a situation in which
non-elected pubHc oflBcials have
to talk about, explain and even
advocate matters of policy and in

turn are naturally criticized and
become personally associated witli

the policies of the head of your
Government.

I mention this one difference

which to the casual citizen may
not seem important, but whici.

does lead to misunderstandings
Many of your people cannoi

understand why some of our tacti-

cal manoeuvring is necessary U
get to certain ends. I am afraic

many Canadians in turn don't

understand some of the acti^•itie^

of your appointed oflBcials becaust

they don't really comprehend tlu

fundamental differences in our

political systems. The ju-essini;

need is for understandins. not
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evaluation of the political institu-

tions of our friends and allies.

When we achieve that, we shall be

able to co-operate internationally

just as national groups do regard-

less of differences in belief, cere-

mony and procedures.

Size makes a Difference

Let me mention two other ex-

amples of hidden differences in

apparently similar systems. In

comparing institutions in different

countries we must never overlook

the size factor. In engineering, in-

dustry and business we all realize

that the type of organization and

the procedures effective in small

organizations will be quite inade-

quate for large units. And so in

reverse it would be absurd and

wasteful to surround small opera-

tions with all the complicated con-

trols necessary in large operations.

In the same way it is unwise and
misleading to make a direct com-
parison between the types of or-

ganizations found in small coun-

tries and those of larger ones.

It is often even more misleading

to compare results or activities on

a basis of costs or relative num-
bers of personnel. Let me mention

one field with which I am famil-

iar. In our Government scientific

organizations I believe we are able

to get, speaking in overall terms,

more scientific work out of each

research scientist than you do in

your large Government institu-

tions. The reason is that we, being

relatively small, have few large

headquarters formations and com-
mittee structures, which in a large

country seem to absorb an unfor-

tunately large percentage of the

time of the most highly skilled

personnel.

While we are sure that as a

whole the output of our scientists

on a per capita basis is greater

than yours, we do not jump to the

erroneous conclusion that we are

better at organizing scientific ef-

fort or that our scientists are

better. We shall have to wait

imtil we are as large as you are

before that question can be an-

swered. So when we compare the

scientific effort of different nations

in terms of relative population we
may deceive ourselves if we use

the simple yardsticks of dollars

spent or numbers of scientists em-
ployed per million of population.

Different Policies for Defence

Another field where direct com-
Darisons are difficult is in defence.

Canada could never go to war on

its own. We always have and al-

ways will be operating with allies

of greater size, whose forces are

complete and all encompassing.

This makes our contribution to a

common war assume a distinctive

form. For instance we have an

area within our borders larger

than yours and just as vulnerable

to attack, but we only have 1/12

of your population and 1/18 of

your national revenue.

If every able-bodied Canadian
of military age were in our forces

we probably would not have
enough to man adequate static de-

fences for our principal cities and
ports. In peacetime, therefore, we
must concentrate on mobile forces,

airborne troops, fighter aircraft

and naval vessels. In a general

way, in war our contribution must
follow a similar pattern and sup-

plement the forces of our allies. In

the air we are now concentrating

on fighters and troop transports,

in our navy we concentrate on

escort duty, which has been our

traditional role.

On the civilian front our indus-

trial strength and resources far

outbalance our military strength.

During AVorld War II 70 per cent

of our production was in excess of

our own needs. Today, in spite of

our relatively small population, we
are among the first half dozen in-

dustrial nations in the world. All

of this means that, because of this

natural lack of balance, our con-

tributions to any alliance cannot

be ascertained by a direct com-
parison of troops or supplies on

any exact basis of population or

national wealth.

I could go on giving example
after example, and if we extend

our study to other countries the

areas that need our serious study

multiply greatly. But I think I

have said enough — perhaps too

much. I fear that I have taken
your invitation too literally, as I

seem to be lecturing to an audi-

ence which does not need it; but

my excuse is that these lectures

are supposed to reach ultimately

a larger and younger audience.

Community Spirit in International Relations

In bringing my remarks to a

conclusion I repeat that I, as a

Canadian, am deeply moved by
being asked to give an address in

memory of one of your most loved

Presidents. I am aware of the per-

sonal honour, but I like also to

think of mv invitation as a mea-

sure of the warm friendship and

respect that exists not only be-

tween our respective professional

societies but between our two
peoples.

I have taken the liberty of in-

terpreting citizenship and com-
munity responsibility in a broader

way than former Roy Wright lec-

turers have done. I do feel sincere-

ly that if we are to win this global

struggle for democratic freedom to

which we are dedicated, it is abso-

lutely essential that we expand

our conception of community in-

terest and responsibility to cover

all people of good will wherever

they be found.

I have talked a bit about Can-
ada and our international rela-

tions, as I think our two countries

have given the greatest example of

how autonomous people can solve

their mutual problems, settle all

disputes, and live hannoniously
behind borders whose only de-

fences are those of mutual regard

and affection. We not only have
lived as good neighbours in times

of peace but as allies we have
fought side by side through two
world wars. In Korea today we are

again fighting under a unified

command. This is as it should be

and as it must remain, no matter

what challenges we face.

Canada a Link between Britain and America

Our population is relatively

small, not more than that of one

of your siza'ble states, but to our

alliance we bring, besides num-
bers, a long and intimate associa-

tion with Britisli Commonwealth
countries, an association which to-

day has few if any binding legal

ties but which, nevertheless, per-

mits us to draw spiritual and ma-
terial strength from the culture of

two great races with their tradi-

tions and ideals of justice, free-

dom, and intellectual and practi-

cal effectiveness.

We feel strongly that any al-

liance of nations in which the

United States and the United
Kingdom are not the principal

parties will have no chance of

bringing permanent peace to this

world. We feel that, understand-

ing the people of Britain perhaps

better than you do, we can play a

helpful role. By the same reasons

we can, and I think, do assist the

other members of the Common-
wealth in understanding your
great country.

After all we are both North
(Continued on page 1061)
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The Engineer's Part

in

Fisheries Conservation

hy

C. H. Clay, Jr.E.I.C.

Division Engineer,

Department of Fisheries,

Vancouver, B.C.

The idea of applying engineering

principles to the problem of fish-

eries conservation is not new. More
than a hundred years ago fishways

were designed by European engi-

neers, as an integral part of dams

and other hydraulic structures.

The importance of conserving the

fisheries' resources by allowing the

fish to continue their normal
migratory habits was even then

recognized. Early in the twentieth

century the need for a better

understanding of the hydraulics

involved in the design of fishways

was felt, and outstanding research

in this field was done by Denil in

France and Nemenyi in England
and the United States. Their re-

sults were never applied on any
large scale, however.

With the industrialization of

tlie West Coast Region of North

America in the last few decades,

a growing realization of the neces-

sity for conservation of the tre-

mendous resources of salmon and
trout indigenous to this area has

been apparent. This industrializ-

ation of necessity has been accom-
panied by a vast number of water
development projects, many of

them small, but a few among the

largest in the world. It was in-

evitable, therefore, that engineers

would become more and more in-

volved with the problems of re-

source conservation created by
these projects. The impetus gain-

ed from the conservation problems
solved and partially solved in con-

nection with some of these larger

projects, such as the series of dams
on the Columbia River, has made
the fishing industry and the gen-

eral public more and more conser-

vation-minded, and has to a cer-

Fig. 1. General view of Hell's Gate Fishways.

tain extent stimulated research

and development in the biological

and engineering phases of fisheries

conservation.

Fishway Design

. Perhaps the best kno\\'n fish-

ways now operating in North Am-
erica are those in Bonneville Dam
on the Columbia River. These fish-

ways were built as an integral part

of the dam at a cost of some $7
millions, or 8. .5 per cent of the

total cost of the dam. Each year

an average of 700,000 fish pass up-
stream over the 50 feet minimum
height of the dam. New fishways

(estimated to cost $17 millions) to

be installed in McNary Dam now
nearing completion 130 miles up-

stream on the Columbia River,

will become perhaps more famous
than those at Bonneville in the

future.

The general public and probably
many engineers have no realization

of the enormous eost of these

structures, and the tremendous
amount of experimental work
which preceded design and con-

struction. Hj^draulic model studies

of the fishways were conducted in

conjunction with studies of the

complete dam. The opinion has

been advanced that the design of

the fishways offered a greater

number of more difficult engineer-

ing problems than the design of the

dam itself. Certain it is that the

investigators involved in this work,

among whom were M. Litt and H.
Preston of the U.S. Army Corps of

Engineers, H. Holmes of the U.S.

Fish and Wildlife Service, and ]M.

C. Bell of the International Pacific

Salmon Fisheries Commission,
added a tremendous amount of

data to the already growing fund

of knowledge on fishways and fish

facilities in dams.
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Fig. 2. One of the Bonneville Dam Fishways looking downstream.

The chief advance in the design

of the fishways in these dams over

those in older dams was the in-

troduction of a more successful

collection system at the entrances

to the fishways. The most frequent

cause of fishway failures up to this

time was not the inability of fish

to ascend them, but the inability

of fish to find the entrance. Nor-
mal flow in a weir type of fishway

does not provide the volume of

outflow at the downstream end of

the fishway necessary to compete
successfully with the discharge

from a powerhouse tailrace or dam
spillway, in attracting the fish

bound upstream. To solve this

problem additional water was in-

troduced through diffusion cham-
bers to the fishway near the lower
end, giving the required outflow to

provide an attractive velocity at

the fish entrance. This extra water
is either taken by gravity from
the dam forebay, or pmnped from
the tailwater during periods of low
flow.

The collection systems are elab-

orately designed for each particu-

lar fishway location, but unfor-

tunately space does not permit of

a detailed description of any of the

current installations. Suffice it to

say that the elaborate design is not
wasted, as the Bonneville fishways
to date have been very successful

in collecting and passing fish over

the dam. It is believed that the
McNary fishways will prove
equally successful.

The Vertical Slotted Baffle

In Canada another outstanding
advance in fishway design was

accomplished with the completion
of the Hell's Gate Fishways^ on

the Fraser River in 1945. Hell's

Gate had been an obstruction to

upstream migration of salmon ever

since a disastrous slide occurred,

after construction of the Canadian
National Railway through the

Canyon in 1913. This slide had
restricted the channel to such an

^Published material on Hell's Gate Fish-

ways is listed as follows:

Fishways for Fraser River salmon,
C. Lake. Compressed Air Magazine, v. 50,

p. 122-26, May, 1945. Roads and Bridges,

V.53, p.63-66,June, 1945.

Fishways on Fraser River, designed for

wide head variation. Engineering News
Record, v. 137, p.386-88, September 19,

1946.

Salmon swim Hell's Gate through new
fishway, P. W. Harris. Civil Engineering,

V.16, p.431-33, October, 1946.

extent that a large localized drop
in the water surface profile was
created, which persisted over a

wide range of water levels. High
velocities resulting from this drop
prevented the ascent of fish. The
problem was, therefore, to either

restore the channel or design a

fishway which would operate with
a minimum of adjustment over n
wide range of headwater and tail-

water levels.

The answer was found in the

Hydraulics Laboratory of the Uni-
versity of Washington, where the

so-called "vertical-slotted baffle"

was developed by M. C. Bell of

the International Salmon Commis-
sion, in association with C. W.
Harris of the University of Wash-
ington and E. S. Pretious of the

University of British Columbia.
This baffle provided a constant

head loss through each slot for

varying quantities of flow through
the fishway. Thus a fishway was
evolved which required virtually

no manual adjustment for any re-

quired range of head and tailwater

levels.

The value of this is not at once

realized. It is the answer to a

problem which for many years has

vexed designers of fishways for

natural waterfalls. This is the

problem of adjusting the intake of

a weir-type fishway to suit the

prevailing headwater levels. It has

often been necessary to have a

special attendant at isolated loca-

tions for the sole purpose of mak-
ing these adjustments. Using the

vertical-slotted baffle, however, no
attendant is necessary.

This baffle has been so satisfac-

tory that the same principles are

Washington shore Fishways under eonstruction, McNary liam.
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Fig. 4 f^top). Hell's Gate Fishways under construction, Fraser River, B.C.

Fig. zt (centre). Screens in irrigation ditch, Sunnyside, Wash.

Fig. 6 ('hottom). Small irrigation screen near Yakima, Wash.

being used in fishways from Brit-

ish Columbia to California. Tem-
poran- fishways of the Hell's Gate
type for use during construction

have been built into McXarj'
Dam. Smaller installations with

the same general type of baffle

have been built at Bridge River
Rapids on the Fraser River, Far-
well Canyon on the Chilcotin

River, and Moricetown Falls on
the Bulkley River, all in the Prov-

ince of British Columbia.
Some field experiments have

been carried out recentlv bv H.
Holmes of the U.S. Fish and Wild-
hfe Service in the State of Wash-
ington on Denil type fishways, and
it is considered that this type has
great possibilities, providing the

practical limitations of ease and
economy of construction can be
met. The reason for the high hopes
for this typ)e is that it, too, oper-

ates without adjustment over as

wide a range of water levels as

desired. It has the added advan-
tage that it carries comparatively
large flows, resulting in good velo-

cities for attraction of the fish at

the entrance.

Improvements In Design of Fish Screens

The problem of screening water
supply intakes to prevent the loss

of young salmon migrating down-
stream has been met with much
ingenuity by Western engineers in

recent years. In manj- of the West-
ern States and in the Province of

British Columbia, salmon-au'l

trout- producing streams flow

tlirough arid regions where irriga-

tion is practised extensively. Dams
of many types are used to divert

the water into canals, but the type
most common is the low wing dam.
which does not obstruct the river

to any large extent. Fn,- and fin-

gerling migrating downstream,
however, often move down the

margins of the streams, and thu^
frequently swim into the irriga-

tion ditches and later die in tlu

fields.

Losses in this manner have been
large enough in many streams to

seriously impair the productivity

of the fishery, and it has come to

be a recognized practice to screen

all irrigation ditches where fish arc

likely to be present. Fixed vertical

screens which were used at first

were entirely unsuccessful, because
they soon clogged up with leave-

and debris, with a resulting failure

of water supply at what were often

critical times for the farmer.

A type of moving, self-cleaniiu

screen was then evolved and pei-
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fected over the last twenty years.

It consisted in general of a cylin-

drical drum-screen kept in motion

by means of a paddle wheel coup-

led to it by a drive chain and set

of gears. The velocity of the water

flowing in the canal revolved the

paddle wheel, which in turn re-

volved the screen, keeping it clean

at all times. Hundreds of these in-

stallations are in operation at the

present time, screening quantities

of water ranging from one or two
c.f.s. up to 1300 c.f.s. A diversion

on the Yakima River at Sunny-'

side, Washington, has the latter

capacity, the installation consist-

ing of ten revolving-drum screens

each 10 feet in diameter and 10

feet long.

A further improvement has been

made in these screens by providing

a by-pass, to enable the fry to re-

turn to the main river when they

are prevented from going any fur-

ther by the screen. This consists in

general of a large pipe, with its

flow controlled by a small weir

placed conveniently near the face

of the screen. The fry, seeking a

route • past the screen, fall over

the weir and are sluiced out of

the pipe back to the river, to con-

tinue their journey downstream.

One even more recent develop-

ment in the screening of small

irrigation ditches is the invention

of a sloping perforated-plate

screen 'by E. W. Murphy in Cali-

fornia. A rubber edged blade not
unlike an automobile windshield

wiper is operated by a paddle
wheel through a series of levers,

^^craping trash and leaves off the

surface of the perforated plate.

The big advantage of this screen is

its economy of construction. So
far, however, no installations of

this type are in use outside of

California.

Water intakes for purposes other

than irrigation often have to be
screened as well. Intakes operat-
ing under a high head, such as for

power development, do not readily

lend themselves to the above type
of screen, so other types have had
to be used. The most satisfactory

'if these are considered to be the

the Link Belt and Chain Belt

travelling screens which were
'leveloped by these Companies for

>ewage treatment and general

water supply screening. These
screens consist of endless belts

made up of a series of narrow
flat -plate screens, which travel

over large drive sprockets, passing
vertically across the opening to the

penstocks. They are usually driven

electrically and operate at a veiy

slow speed so that little power is

required.

Water jets are usually operated

in conjunction with the screen, to

remove refuse clinging to it as it

emerges from the water. These jets

also wash off many small fish

which have become lodged, against

the screen. A by-pass pipe to the

river has to 'be provided wdth these

screens as well, so that migrating
fry will not remain indefinitely at

the face of the screen seeking an
exit. The largest installations of

this kind are at Bonneville Dam,
while many smaller installations

are in operation in Washington
and British Columbia.
One further type of screen, the

electric screen, has been tried on
irrigation diversions. However,
after years of testing by various

government agencies, it has been
found to be defective in many
ways, and is not now approved by
any responsible conservationists.

Experimental work is still con-

tinuing, however, and it is hoped
that this method can be perfected,

as its low initial cost and great

economy of operation are very
strong arguments in its favour.

More Engineerins Research Needed

In addition to the designing of

fishways and fish screens, engi-

neers have applied many other

useful techniques to fisheries con-

servation. Aerial surveys have
been used extensively in the analy-

sis of river mechanics, where
spawning grounds have been men-

aced by removal of water for in-

dustrial purposes, or where flows

have been altered for other rea-

sons. Depth recorders have fur-

nished quick methods for deter-

mining lake bottom contours and
lake volumes for the analysis of

rearing areas. Accurate flow rec-

ords provided by hydraulic engi-

neers have been of inestimable
value in the solution of basic prob-
lems.

It is quite safe to say, in spite

of all the good work already ac-

complished, that the field of fish-

eries' conservation by application
of engineering principles is only
beginning to open up. Much has
been said about the necessity for

more and more basic research in

fisheries biology, but research in

the engineering and mechanical
phases of fish protection is also

needed to an equal degree.

Heretofore, specific problems
such as new dams have been met
as they materialized and an
answer arrived at years later,

usually in the form of a compro-
mise. Research into the general
solutions for possible problems
arising in the future would give

those responsible for conservation
of the fishery surer ground on
which to base their decisions. It

would thus afford greater protec-
tion to this large but diminishing
food resource. In the meantime,
engineers are busy evolving new
methods of solution, and supplying
an ever greater number of answers
to the many problems besetting
this resource. -y/

THE ENGINEER AND HIS COMMUNITY
{Contimted from page 1057)

American nations, and that means
much. I believe we all agree that

as North Americans we have great

responsibilities today. We have

not only inherited high ethical

standards and a sense of justice

from our common ancestors, but

we possess a continent of vast

natural resources which is our

good fortune. True, we have

wrestled with and tamed our re-

sources on the grand scale, but we
must be careful not to look with

disdain on other peoples who live

in lands not so well endowed. I

suggest that humility is still a

virtue, and when we think of our

high standard of life I suggest we
do well to give Providence a fair

share of the credit.

That nature has favoured us
with great material wealth makes
our responsibility the greater. This
I suggest is in keeping with the
philosophy which made Roy
Wright the great citizen he was
and which gained for him the

greatest of all riches, the warm
friendship of a host of people from
all walks of life. He understood

what public responsibility was.

"Noblesse oblige" was to him no
meaningless cliche. I respectfully

submit that when we accept, as we
do today, the idea of a still larger

community to which we have a re-

sponsibility, we do not offend the

spirit of that great man whom we
lionour this afternoon. V
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Atomic Attack:

Residual Radiation in Industrial Areas

by

Philip Cook
Director of Civil Defence,

City of Westmount, Que.

The engineeiing profession, more
than any other, is aware of the ex-

tent and nature of the destruction

that will follow atomic attack.

jNIuch has been published and much
said about atom-bomb blast effect

on structural design and material.

INIuch evaluated data is available

from the careful surveys of Bikini

and Eniwetok; much less, however,

is generally known of the nature of

fission and of its secondary radio-

logical effects.

It is the purpose of this paper to

outline briefly the forces involved in

atomic fission, to indicate qualita-

tively their action in terms of in-

duced and residual radioactivity in

affected but not wholly destroyed

areas, and to discuss appropriate

protective procedures. It is impor-
tant that all engineers and plant

superintendents should have some
foreknowledge of what must be
expected. They must be aware of

the techniques of detection and
decontamination that have been
devised in mitigation. The safety

of workers and the continuation of

production will depend upon such
knowledge.

Reactions oF Nuclear Fission

In nuclear physics, equations
balance in terms of protons or

nuclear charges and of atomic
weight or mass. The symbols of

chemistry are therefore insufficient

for nuclear notation. Thus hydrogen
H is written iH^, indicating one
proton or positive charge in the

nucleus and one unit of mass;
lithium is written sLi'^, indicating

three positive charges and seven
units (3 protons, 4 neutrons) of

mass. Uranium is written 92U238^
indicating 92 positive charges and
238 units (92 protons, 146 neutrons)

of mass.
The neutron, sinca it has unit

mass but no charge, is written qti'^;

1062

Outlining the types of radiation resulting from various types of atomic
bursts, this paper describes the limits of their effect. Methods of deter-

mination of the intensities of each are given. Permissible and hazardous
dosages are defined. Measures to be adopted in dealing \»-ith casualties

at decontamination centres are discussed, as well as methods recom-
mended for decontamination of water, food, clothing, buildings and
surfaces. In conclusion, the importance of advance planning is em-
phasized.

the proton with one positive charge
and one unit of mass (thus being
approximately equal to the H
nucleus) is written ipi; the electron

with one negative charge but no
mass (for equating purposes) is

written _ie°. The concept of the

positron, a kind of positively char-

ged electron, need not be con-

sidered here. In any nuclear equa-
tion, subscripts and superscripts

must balance.

To the extent of present know-
ledge, no free fissionable material

exists in natural form except in

trace amounts. Following Meitner's

brilliant hypothesis, however, tech-

niques were devised to isolate the

theoretically fissionable isotope of

uranium. This can be done by the

mass difference principle, or, more
commonly, by gaseous diffusion as

the halide UFg. Despite chemical
disadvantages, fluorine, being mono-
nuclidic, is efficient for the purpose.

The amount of 92U235 in "run of

the mine" uranium is about 0.7 per

cent. A second isotope, 92U^^'*,

exists in trace amounts.
The remaining 92U^^^, about

99.3 per cent, not being fissionable,

must be converted into a fissionable

element. This is done by controlled

transmutation in the atomic pile,

the static modifiers being either

HiO (deuterium water), or graphite.

Controlled reaction is initiated by
injection of a neutron into the

uranium nucleus to produce a nev

isotope

—

(a) 92U238+ onl-^92i:239

This isotope, being radioactive

and unstable, ejects an electron^

(b) 92U239-_ie0^93Xp239
—to become the artificial element
neptunium, which, also being un-

stable, breaks down bj' similar

change

—

(C) 93Np239-_ie0^94Pu239
This is the fissionable, mildly

radioactive and stable element plu-

tonium.
Atomic explosion results from

uncontrolled fission which is spon-

taneous in an}' supercritical mass of

92U235 or 94PU239. Uncontrolled

fission is the autoprogressive attain-

ment of nuclear instability effected

by the injection of neutrons; the

following is the generalized equation

(d) 92U235+ onl^30-4o"X"85-10"

+ 52-62"Y"130-150+ 1^0nl+E.

A characteristic reaction pro-

duces, as the "X" and "Y" inter-

mediates, the two elements stron-

tium and xenon, thus

—

(e) 92U235+ oni^38Sr95

+ 54Xei38+3oni+E.

—in which the Sr and Xe are

extreme isotopes outside the pro-

ton/netitron stabilitj' range and

hence very radioactive.
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The fission reaction of 94PU239
follows the general equation.

It will be noted that the free

neutrons (necessary to continue the

reaction), which are produced at

any stage, may vary between one
and three in number, depending on
the proportion of "X" to "Y"
which is indeterminate. For a long

series the average will be two. The
chain reaction may reasonably be
called a geometric progression.

The Determination of "E"

In the equation (e) above it

would seem that the two sides

balanced without the factor E. This
is not, in fact, the case.

Early in the century, Einstein

asserted that at the basic level

matter and energy were inter-

changeable, being manifestations of

the same cosmic material, and that

this relationship could be expressed

by the equation E =MC^ in which
E is the energy in ergs, M the mass
in grams, and C the velocity of

light in cm/sees. Thus, C^ is a
numerical constant, 9 x lO^o.

An illustration of the applica-

tion of this hypothesis lies in the

fact that in any atom

—

The sum of the mass, or "atomic

weights", of the constituent protons,

electrons and neutrons is always
greater than the mass of the atom
itself.

Considering Sodium,

iiNa23^ as an example

—

Mass of 11 protons plus

11 electrons^ 11.08932
Mass of 12 neutrons. . . . 12.10716

Sum 23.19648
Actual mass of Na atom 22.99618

Difference 20030

This loss of mass of components,
when physically associated as a
nucleus, is referred to if considered as
weight, as the "massdefect" (symbol
A) ; if considered as energy, as "bind-
ing energy", a term that implies its

presumed function in holding the

nucleus together. To express mass
defect as binding energy, it is multi-

plied by the factor 931 (the deriva-

tion of which need not be consi-

dered here) to obtain a value in

million electron volts. In the case
of Sodium, above, this value is

186.48 MEV2 or 8.08 MEV per
particle.

iMass of the electron in 1/1838 that
of the H nucleus, hence it is negligible in
equations of mass. It becomes important
in energy conversions where it is multir
plied by the large constant, 9 x lO^o.

^One MEV equals 1.6 x 10" ^ erg, or
3.8xl0"i4 calorie. It is the energy
acquired by a unit charge of either sign
when accelerated by a potential of one
million volts.

The mass defect of any of the

heavy fissionable elements is greater

than the sum of the mass defects of

the immediate fission products. The
statement, A U235 > 2 A "X",
A"Y", is valid for any fissionable

element. It is this difference, or net

mass defect, that represents the

convertible energy. In the case of

92U235^ for example, it amounts to

about 200 MEV. As in one gram of

Uranium there are some 2 x lO^i

atoms, the energy release involved is

theoretically 4 x 10^3 MEV. In prac-

tice, because of imperfect obturation

(i.e. bomb casings below ideal

strength and density) it is less than
this. However, the energy equivalent

of the fission of one kilogram of

92U235 is of the order of 8.4 x IO20

ergs, or 23 million kwh. By the

equation E = MC'^, the actual mass
here involved is approximately 0.94

gram. (Effects of Atomic Weapons,
1-37).

These are impressive forces. The
radiological phenomena accompany-
ing them are equally impressive.

Types of Radiation Present in an

Atomic Burst

Not long after the isolation of

radium by the Curies, Rutherford,

doubtful that the Ra emission was
no more than analogue of X-rays,

proved in a series of experiments
that it was, in fact, composed of

three distinct types of radiation,

namely

—

(1) Alpha Particles of double
positive charge, negligible pene-
tration and high ionizing power,
essentially He nuclei (2 He*).

(2) Beta Particles of negative
charge, moderate penetration and
high ionizing power, essentially elec-

trons, and

(3) Gamma Rays unaffected by
an electro-magnetic field, of very
great penetration and low ionizing

power.
These are all emitted in an atomic

burst. Their proportion and signi-

ficance vary, as the type of burst

—

air, near-ground, ground, or under-
water.

Air Burst

In an air burst well above ground
most of the alpha and beta particles

are captured and dispersed in the

upper atmosphere. The gamma rays,

on the other hand, by reason of

their penetrating power and the

enormous quantities in which they
are emitted, are an exceedingly

t 7 50me:v

Fig. 1.

Y±750MEV

Diagrammatic representation of energy release in the fission of U-235.

Drawings by A. I. Cook, S.E.I.C.

THE ENGINEERING JOURNAL November, 1951 1063



lethal hazard. About half the total

gamma radiation takes place at the

instant of explosion, the remainder

over a period of one mimite to

ninety seconds. This delayed radia-

tion is many times more intense

than the prompt radiation, much of

which is absorbed or attenuated by
the bomb material while it is still

relatively dense. This is the reason

why, even after exposure to the

"flash emission," it is important

to take whatever cover is at hand.

Within 4000 feet of ground zero

practically all persons exposed to

gamma radiation will receive a

lethal dose; however, within this

radius most of those caught un-

protected would in any event be

dead from traumatic causes or

flash burns, so the point is academic.

The highest percentage of surviving

radiation casualties will be found

between 4,000 and 8,000 feet of

ground zero.

Gamma-ray intensity varies in-

versely as the square of the dis-

tance from the source. It also falls

off in direct ratio to the thickness

and density of any homogeneous
shielding material. The following

table is a calculated estimate of

adequate shielding at 3,000 feet:^

4 inchesLead . . . 4

Steel . . . 8

Aluminum 16

Concrete 36
Earth . . 42

Water . . 60

In summary: In a high airburst,

incident gamma radiation is a

serious, transient, personal hazard.

By reason of its low power of

ionization, this gamma radiation

has very little persistent effect on

material. With certain reservations,

it may be said that in the case of

an airburst the disaster area can be

entered in safety within a very

few minutes, so far as residual

radiation is concerned.

All other types of burst, under-

water, ground or near-ground, while

less devastating in terms of the

blast area involved, raise problems

of residual radioactive contamina-

tion. The extent and duration of

such residual radioactivity may
vary greatly, but it should be

3Table of the; R.C.A.M.C. School of

Atomif: Warfare. These thickrie.sses are

calculated to reduce do.sage to about 50r.

In The Effeds of Atomic Weapons (7.45)

the following thicknes.ses are given as

effective, at distances greater than 3000
feet, in decreasing dosage to less than
LD50 or 400r; lead 2 inches, iron 4,

concrete 12, earth 20. The two tables

correspond except in thf; cast; of concrete,

where the Canadian figure is .50 per cent

greater than the U.S. figure. The Canadian
table is the more recent calculation.

assumed that in all cases protective

and decontamination procedures

ma,y be necessary if casualties and
the disruption of administration and
production are to be avoided or

minimized. A marginal industrial

area left functionally operative by
reason of its position or of some
vagary of the Mach effect, may, if

unprepared, be neutralized for an
indefinite period by residual radia-

tion, with many of its inhabitants

hospitalized by avoidable radiation

sickness.

Before considering the character-

istics of low-level or subsurface

bursts, however, it is as well to

note that there is still too little

empirical knowledge of residual

radiation phenomena to permit defi-

nitive description of their effect.

From the 1951 Eniwetok tests

(tower bursts, or the equivalent of

very low air bursts) it appears that

earlier estimates were exaggerated.

No serious contamination w^as found
outside the destroyed area, signi-

ficant residual radiation being con-

fined to a raditis of about 1,000

feet from ground zero or less than
the extent of total devastation.

On the other hand, the circum-

stances of actual attack on the

complex of an industrial city may
vary greatly from those obtaining

on a South Pacific island. The area

and character of potential hazard
can be increased by several factors,

including (a) very dry soil condi-

tions; (b) high surface winds
;
(c) con-

centrations of metallic oxides, com-
mon in manufacturing areas; (d) the

presence of carbon in significant de-

posits and in airsols; (e) the carrier

agency of clouds of drifting smoke
and combustion gases from the con-

flagration area.

Moreover, there is the inescapable,

danger that the attacker may deli-

berately "rig" the bomb by encasing

it in a metal specifically susceptible

to radioactivation. Cobalt, 27Co^^,
(which transmutes to radio cobalt

60) has been suggested in this con-

nection as the isotope is a radical

beta- and gamma-emitter with a

half-life of about five years. While,

then, the experience of the last

Eniwetok tests is to some extent

reassuring, it does not invalidate

precautionary measures.

Ground Burst

Only in exceptional circumstances

would a ground burst be strategi-

cally desirable, since the involved

area is reduced and the increase in

blast effect is unnecessary. It may
result from a fault in fusing, either

mechanical or human.
In varying degree, radioactivity

will be present in the dust cloud
above and surrounding the crater.

Within a few minutes the cloud
may spread and give rise to fall-

out. The extent of such spread is

determined by the factors of wind
direction and velocity, and the rate

of descent of the particles, which
varies as their size and the density
of the atmosphere. The mean is

about 1000 feet per hour. Ordinary
meteorological methods can accur-
ately foretell fall-out after any
observed burst.

Primary radiation, in the case of

a ground burst, is reduced. At
ground level, the prompt gamma
radiation would be absorbed by
buildings (as the shock wave travels

slowly) 4 and the delaj-ed gamma
radiation would be attenuated by
debris, the dust storm and any low
topographical features. There re-

mains, however, definite hazard
from other radiological phenomena.
These are:

(a) Fissioned and Unfissioned Pro-
ducts. In any atomic explosion, a
wide range of fission products is

produced, comprising the radio-

active isotopes of thirty or more
elements. The half-life of these may
be a few micro-seconds-^, or several

million years, the intensity of emis-
sion varying directh^ as the rate of

radioactive decay. ^Nlany of these

isotopes undergo several transmu-
tations in the course of a few days
or weeks. In sum they form a com-
plex and indeterminate mixture. A
significant amount of unfissioned

radioactive material, Plutonium for

example, is also encountered.

(b) Induced Activity. The neutron
flux is a phenomenon accompanying
fission. In part, it is the end product
of the chain reaction. To complete
the fission of one kilogram of Plu-

tonium, about 80 stages in the

geometrical progression^ are re-

quired. In the last stage 2.5 x 10-^

nuclei are fissioned, each releasing

two neutrons which then have no
target. From this source alone some
5 X 1024 neutrons are freed. In a

high burst few of them reach the

earth's surface, but in the case of a

*At 8000 feet from ground zero, the
primary shock wave travels at about the
speed of sound.

^For example: Polonium's half-life is

3 X 10"" second. Plutonium has a half-

life of about 2.4 x lO* years. As it is an
alpha-emitter, it transmutes spontaneous-
Iv to isotopic Uranium and Thorium, thus:

94Pu239.,He-*^92U235-2He4^90Th231
and so on through the natural series to Pb.

^Time required to fission one kilogram
of Plutonium, assuming perfect obturation,

is 8 X 10'" sec.
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low or ground burst, neutron reac-

tion with accessible elements on the

ground or in the dust cloud will

produce radioactive isotopes.

Such isotopes decay at varying
rates with the emission of beta

particles and gamma radiation. The
Sodium atom, found in appreciable

quantities in ordinary soil, can
become beta- and gamma-emitting
radiosodium 24, the half-life of

which is about 15 hours. Structural

metals, including copper, zinc and
the oxides of iron, may acquire

radioactivity.

In summary: In the case of a
ground burst, primary gamma radia-

tion is reduced and the principal

hazard becomes the dispersal of

radioactive fissioned or unfissioned

bomb material and of radiation

which is neutron-induced in sur-

face material. Exposed persons may
be heavily contaminated by a

radioactive agglomerate ; most of this

will be beta-emitting, but a pro-

portion, enough to create serious

concentrations, will be gamma-
emitting; alpha emitters will be a
hazard from any U235 or plutonium
that is unfissioned and dispersed"^.

Low Burst

A low burst may be defined as an
airburst, in which the ball of fire

touches the ground, i.e., detonation
at an altitude of 250 feet or less; it

has no characteristics of its own,
but shares those of the high air

and ground bursts. The point of

importance is that the ground sur-

face turbulence will create a residual

radiation hazard differing only in

degree from that described above.
In certain strategical circumstances
the low burst might be a highly
effective form of attack.

Underwater Burst

In a subsurface explosion at 250
feet or more of depth there is no
characteristic "ball of fire", no
thermal radiation and negligible

danger from gamma or neutron
radiation, most of which is absorbed
in a few yards of water. The blast

impact is enormous but falls off

quickly, as demonstrated by the
relatively slight damage to some of

the periphery ships at Bikini.

The column of water, which
rises to about 8,000 feet and in-

volves not less than one million

tons, contains a heavy concentra-

'' Air-borne particles can travel far

afield. Dust from the Alainogordo, N.M.,
test was detected in Vincenne^, Ind., and
particles from the Las Vegas tests (1951)
were recorded at the R.C.A.M.C. Atomic
Warfare School at Camp Borden a few-

days later. The amounts are, of course,
negligible.

tion of radioactive residuals, radio-

active minerals and the fission pro-

ducts of the explosion. The "base
surge", so called, begins as a high

wall of mist or water droplets super-

ficially resembling a tidal wave. In

a few moments, however, if the

Bikini test is characteristic, the

surge may leave the surface and
assume the appearance of a swirling

cumulus cloud; this also is heavily

impregnated with a wide range of

radioactive substances.

The extent to which the base
surge washes or rolls over the land,

or the column (in later stages the

"plume") of water is deposited on
shipping and harbour installations,

will determine the area of 'primary

contamination. Some minutes later

the secondary "fall-out" from both
plume and surge may considerably

extend this area, particularly down
wind, by the precipitation of radio-

active "rain". The volume of deposi-

ted radioactive material will be com-
mensurate with the percentage of

solid matter in suspension or solu-

tion in the water, augmented by
"borrowing" from the sea or river

bottom. If this were as little as .0001

per cent, it would still amount to

fifteen tons, a quantity which, in

terms of radiation emitters, is

prodigious.

The residual radiation persisting

in sea or river water is a problem
which does not fall within the scope
of this paper. One aspect of it, the
radioactivation of marine flora, in-

fusoria and plankton and their

subsequent ingestion by migratory
fish, opens up a fascinating field to

the l)iologist and biochemist.

Determination of Residual Radiation

After any contaminatory burst, it

will be the duty of the Civil Defence
authorities to survey radiologically

the disaster area. This is done by
trained monitor teams equipped
with appropriate clothing, respira-

tors, portable radio transmitters

and gamma survey meters. Readings
at known locations or co-ordinates

are reported back to the control

centre, where a team of plotters

prepares overlays of iso-intensity

fines. In a short time an accurate
picture emerges; from it may be
determined the degree of urgency of

the evacuation of survivors and the

permissible exposure time for rescue

squads and other agencies. This
pict'U'e will change from natural

radioactive decay and the extension

of the contaminated area by down-
wind fall-out.

For large private organizations

marginal to the disaster area—an
industrial plant, a complex of fac-

tories or railway marshalling and
storage yards for example—much
the same procedure must be adopted,

by management, and immediate steps

taken in personnel and property
decontamination

.

Detection Instruments (Ionization

Chambers)

The Geiger-Miiller counter (dial

equipped) is an exceedingly sensi-

tive laboratory instrument, reading
in three stages from to 20 mr/hr^.
By reason of its limited range, it is

unsuitable for monitoring heavily

contaminated areas. It is essential

for research work, minimal detection

and the determination of external

personal contamination. The G-M
counter should be fitted with a
beta probe and a jack for ear-phones.

The gamma survey meter (which
can also be fitted with a beta probe)
is designed for the measurement of

the much higher intensities en-

countered in monitoring. There are

several sturdy models on the market

;

one of these in common use in the

United States has four standard
ranges :

—

XI, or to 2.5 mr/hr
X 10, or to 25 mr/hr
X 100, or to 250 mr/hr
X 1000, or to 2500 mr/hr

Another model has five ranges, the
highest being to 120,000 mr/hr.
All survey meters are somewhat
temperamental, requiring daily

checking and periodic calibration.

In certain circumstances, un-
fissioned alpha-emitting material

may become a serious hazard. On
account of the low penetrative

power of the alpha particle, a
special detector is required; this is

the alpha scintillation monitor,

which is selective- in operation and
eliminates all but minimal record of

background count.

In addition to these intensity-

measuring instruments, all monitor-
ing and technical teams must be
equipped with dosimeters to record

the cumulative amount of radio-

activity they may receive. Most
models of the dosimeter resemble an
oversized fountain pen. All of them
are essentially electroscopes, the

progressive collapse of the leaves

from incident radiation being recor-

ded under suitable magnification on

*The unit of radiation measurement is

the roentgen (r) which is defined as the
amount of radiation that produces one
electrostatic unit of ions of either sign in

one cubic centimeter of air at normal
pressure and temperature. As this is

rather a large measurement, it is sub-
divided into milliroentgens (mr). An
amount/time factor (intensity) is written
thus, mr/day, mr/hr or r/day.
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a scale graduated in milliroentgens.

All workers must be equipped with
film detectors in which darkening of

tone accurately indicates accumu-
lated dosage when compared with a
standard chart. These "photo-
badges" are cheap and expendable.

A third type of detector, made of

activated salts that change color

under radiation, has recently been
developed in the United States.

Permissible and Hazardous Dosage

In Canada the legally permissible

cumulative dose of radiation is 0.3

roentgen per week or 50 mr per day.

This is about equivalent to estab-

lishing a permissible dose of alcohol

at 0.5 gram per da3^ In emergency
circumstances both radiation and
alcohol can be absorbed in much
larger amounts without serious re-

sults. As in the case of alcohol,

individual tolerance to radiation

will vary. It can be assumed,
however, that between 25 r and
100 r, if acquired in a single dose,

may result in mild radiation sick-

ness. An accumulation of 200 r

over a period of. ten days or less is

about the limit of tolerance of any
individual. His recuperative power
would then be so reduced as to

render him "radioactively ex-

pended."

About 400 to 450 r in less than
48 hours is LD 50, that is to say, a
lethal dose in half the affected cases.

Six to eight hundred roentgens

over a short space of time may be
considered LD 100.

In all estimates of radiation

dosage the determining factor is the

intensity multiplied by time of

exposure. Indeterminate factors are

the body area exposed and in-

dividual tolerance. Cumulative dos-

age can be easily recorded (see

above).

However, radiation sickness and
death can result not only from
external gamma radiation, as des-

cribed above, but equally from
internal radiation by the lodgement
in the body of alpha, beta, and to

some extent gamma emitters, car-

ried on material particles. Such
radioactive particles can obtain
entry by inhalation, ingestion, or

adsorption through cuts or abrasions.

Since alpha and beta particles are

intensely ionizing, they can do great

harm when embedded in tissue or

bone marrow. It is difficult, if not
impossible, to dislodge them and
there is very slight physiological

tolerance of internal radiation. De-
terioration is progressive and fre-

quently fatal.

The following table makes clear

the relative hazards of the three

Table I

Range in
Specific

Ionization
Specific^

Air Tissue
Hazard

Alpha++ 3 cms
Beta- 300 cmis

Neutrons 2.5 x 10* cms
Gamma 3.0 x 10* cms

0.01 cm
1.00 cm
8.00 cms
10.00 cms

10,000
100

8
1

Internal: Very great
Internal: Skin bums possible
External
External

types of radiation in terms of pene-
trating and ionizing power. (For

full discussion of the medical as-

pects of radiation, see Behrens et al

:

"Atomic Medicine": Nelson, 1949.)

Table I.

Neutrons can cause ionization by
ejecting protons from nuclei in

the body tissues—for example:
7N14 + oni -^ 6C14 + ipi, the

ejected proton causing intense ioni-

zation : or if captured by a Hydrogen
nucleus thus, iHi -)- qxi'^ -^ iH2,
will produce gamma radiation. More-
over, while it is practical to speak of

^For a specific instance of the alpha
particle as villain, see story in TIME for

May 28, 1951.

massive gamma radiation as exter-

nal, it is also true that many
embedded isotopes (of Calcium,
Barium and Iodine, among others)

emit gamma rays as internal radia-

tion.

Persons who have been exposed to

external or gamma radiation in any
serious amount must come under
medical supervision and possibh' be
hospitalized. There is no post hoc

method of assessing the dosage
received. Those who ha^'e escaped
external radiation, but who have
been exposed to the radioactive

cloud which follows any but a high

air burst, will probably be heavU}'

contaminated in clothes and person.

DECONTAMlMATlOn CEMJER
Fig. 2
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Immediate and radical measures
must at once be taken to remove
the contaminants which otherwise
may become lodged in body tissue

with serious and frequently fatal

results.

Prior to thorough decontamina-
tion, such persons must not eat,

drink or smoke, since these may be

the means of entry of emitting

particles. Respirators should be
worn until they reach a decontami-
nation centre. There they should be
instructed and supervised in self

decontamination.

The Decontamination Centre

In the illustration of a simple
decontamination building, it will

be noted that provision is made for

six stages in procedure.

1. Removal and disposition of

contaminated clothing. To prevent
build-up of radioactivity, this room
should be ventilated by forced in-

take through a respirator canister or

other filter and a flow of clean water
maintained over the floor. Contami-
nated clothing bins should be acces-

sible from the exterior.

2. Pre-decontaminating monitor-
ing. Here Geiger readings can be
taken and given to the post-decon-

tamination monitor over an inter-

com, each individual being identi-

fied by a numbered metal tag. Long
hair should be clipped. Provision for

safeguarding money and personal

effects is made here.

3. Hot showers (pressurized) and
wash basins. A concentration of 1.5

to 3 per cent citric acid in the water
is desirable. Supplies of soap, deter-

gents and body brushes should be
lavish.

4. Post decontamination monitor-
ing. The decontamination factor,

"before" to "after", should be
about 1,000 : 1; if it is much less

than this, the individual must be
sent back to the showers. Final

reading should not exceed double the
background count. If it remains
high, embedded particles may be
suspected.

5. Issue of fresh clothing,

6. Medical check, particularly of

cuts, abrasions, body openings and
mucous tissues.

In the decontamination centre all

interior surfaces should be of some
readily cleaned material which is

resistant to mechanical adhesion.

Any unbroken glaze, certain plastic

paints, or polyethylene are suitable

finishes. Concrete floors can be
treated to offset natural porosity.

If possible, clothing should be
washed, not destroyed. Thorough
laundering with complexing agents
and detergents will give good results.

It must be remembered that, after

a disaster, all clothing will be in

short supply, so that existing stocks

become important out of all propor-

tion to their intrinsic value. The
conversion of usual laundry facili-

ties to effective decontamination
units is quite simple.

Material Decontamination

Many factors are involved in the

decontamination of land areas, in-

dustrial buildings and their installa-

tions. The first step is the determi-

nation by monitoring of the con-

centrations and intensity of radio-

activity. From this data a priority

programme can be set up, con-

siderations being the safety of per-

sonnel, the safeguarding of water
supply and the relative urgency of

various branches of production or

operation.

This entails a management deci-

sion as to disposal, storage, shielding

pending later decontamination, im-

mediate decontamination or utiliza-

tion under hazardous conditions.

The last may be justified by emer-
gency conditions; if so, it will

necessitate a turnover of operators

proportionate to the intensity of

radiation. Heavily contaminated
areas must be placarded—for exam-
ple, "RADIOACTIVE — KEEP
OUT" or "SAFE FOR 10 MINS.
ONLY". Decontamination teams
and disposal squads must be suitably

clothed and equipped with respira-

tors. If possible, a monitor should
accompany them.

Choice of procedure will depend
upon the nature of the surfaces or

equipment involved and the decon-
tamination agents available.

Plant and Equipment

Radioactive dust adheres to sur-

faces by simple mechanical attrac-

tion, embeddment, adsorption or

chemical valence bonds. Any one
of a variety of decontamination
methods may prove effective—com-
plete removal of the surface, wet or

dry sand-blasting, hosing down with
soap or detergents or live steam
under pressure. Surface removal
may be mechanical or chemical,

i.e., by paint removers, acids or

alkalis. For instruments or precision

machinery, solvents are indicated

—

any of the alcohols, gasoline, ace-

tone, butylacetate or carbon tetra-

chloride. In certain cases (notably,

unfissioned Plutonium) complexing
agents such as sodium salicylate or

sulphate, or citric or carminic acid

may prove effective.

So wide will be the variety of

problems encountered and so limi-

ted is practical experience, that all

methods must to some extent be
ad hoc and speculative. Commonly
available agents include:

—

(a) Water, under pressure or

applied manually.

(b) Steam.

(c) Soap and detergents.

(d) Abrasives, ' in wet or dry
application.

(e) Solvents and complexors
;

boiler compound: "Gunk".
(f) Chemicals; organic or inor-

ganic acids or a combination
of both; alkalis; paint re-

movers.

Chemical action concentrates or
facilitates the removal of contami-
nation material ; in no circumstances
can it, of itself, affect radioactivity.

Burning merely disperses part of

the radioactive atoms in the smoke
and gases of combustion and con-
centrates the remainder in the
ashes. Most radioactivity will be
found in components of o.xides,

nitrides and carbonates. Unfission-

ed Plutonium or Uranium may be
chemically unassociated.

Dangerously radioactive areas or

machinery can be shielded by earth-
filled wooden walls, sandbags or

water-filled gasoline drums. These
methods will not be 100 per cent
efficient, but they may reduce in-

tensity to a point where it is possible

to work safely in the vicinity.

Water and Food Decontamination

Streams of any considerable flow

will decontaminate themselves fairly

rapidly. Reservoirs and static surface

watermayhave to be treated. Natural
settling out is about 60 per cent

effective but usually slow; coagula-

tion and sedimentation will account
for 85 per cent; standard filtration

methods are about 98 per cent

effective; ion-exchange resins are 100

per cent effective. Underground
sources and deep wells (if uncon-
taminated by surface drainage) are

usually safe.

All exposed foodstuffs must be
suspect. Canned goods or food
heavily wrapped or in dust proof

receptacles are unlikely to be con-

taminated, but in all cases the con-

tainer or wrapper should be
thoroughly washed before it is

removed.

Soil and Road Surfaces

Radioactive material tends natur-

ally to concentrate in soil. The most
practical treatment is to plough it

under a foot or more so that the

radiation is to some extent sealed in.

Ground must be well wetted down
to minimize dust spread. Areas
which cannot be adequately treated
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should be roped off and placarded. In
some instances it may be advisable
to lay duck-walks over heavily
travelled routes.

Road surfaces of bitumen, brick,

macadam, concrete or other porous
material are difficult to deal with.

Sluicing down or scrubbing is of

little use. An overlay, of wood or
sod for example, may be a partial

solution.

Disposal Control

No chemical treatment or dis-

posal technique neutralizes radio-

activity. The active material is

simply removed from one place to

another, concentrated for facility in

shielding, or diluted. In its disposal,

therefore, thought must be given
both to location and method. In
most cases the rather large volume
of contaminated water involved
must be drained or channelled into

a water course. Large rivers or those
of rapid current can deal safely with
consideraljie amounts of radioactive
material by dilution, adsorption and
extended deposition. Sluggish
streams or static water readily

accumulate dangerous concentra-
tions.

Dry materials, such as unsal-
vageable clothing, contaminated tar-

paulins, food stuffs, used cleaning

instruments and the like can be
buried under adequate soil cover
and the location roped off and
marked. Burning, except under rigid

control and down-wind from any
inhabited area, is not a recommen-
ded procedure.

Advance Planning

All industrial units or groups
should have both a plan and an
organization for decontamination
prepared in advance and well re-

hearsed.

These are the main points of

consideration :

—

(a) Inclusion in the plant civil

defence set-up of a director of de-
contamination and of his specialized

assistants (Figure 3).

(b) Selection and training of mon-
itors and plotters, and the provision
of detection instruments. Monitors
must also be trained to check film

badges i'^.

(c) Stock piling of decontamina-
tion supplies and provisions for

emergency clothing.

(d) Inventory of existing equip-
ment suitable for decontamination
work and, if necessary, provision
for additional emergency equipment.

(e) Survey of available disposal

sites in (-o-operation with local

Public Health Authority.
(f) Provision of a personal de-

contamination centre with attached
laundry and medical check facilities.

10A pra(!tical geigerman sufficiently

skilhid for the purpo.se indicated herein
can be trained in a fc'vv day.s. The Army
has n^ccntly organized a course in the
theory and advanced techniques of radio-
detection.

(g) Supply of fihn badges and
respirators for all personnel.

(h) Basic education of all per-

sonnel. Civil Defence instructors will

be available for this and for (b)

above.
It will be apparent that in the

light of present experience, or the

lack of it, to cope effectively with
extended radioactive contamina-
tion will call for foresight, ingenuity

and imagination. Advance planning
will go far to reduce this serious

hazard. In anj^ unprepared industry

or community, loss in casualties and
incapacitation will be very great. A
prepared, equipped and disciphned

community is the only possible

answer.

Bibliosraphy

The following are standard works which
should be in all technical libraries:

—

Atomic Medicine. Behrens, C. F., ed.

Tor. Nelson, 1949. This is more than a

medical text book, as it also covers much
of the theory and derivations of nuclear

physics. Excellent glossary.
The Effects of Atomic Weapons. U.S.

Government, Los Alamos Scientific Labo-
ratory, 1950. A comprehensive technical

survey.
Health Services and Special Weapons

Defence. Fed. CD. Admin. Washington,
D.C. A summary of medical aspects, use-

ful for emergency health and medical
organization.

Sourcebook on Atomic Energy. Glasstone,

Samuel, Toronto, Van Nostrand, 1951.

An encyclopaedic history. Invaluable as a

reference book.
Radiation Monitoring in Atomic De-

fence. Grav, D. E., and Martens, J. H..

N.Y. Van' Nostrand. 1951. %
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Masts and Guys

Under Wind Action

by

Jack Alton, M.E.I.C.

Victoria, B.C.

The method, here described, of analysing the be-

haviour of masts and guys under the action of wind
was developed by the author. It was effectively applied

in connection with high, multi-guyed radio masts built

by Marconi's Wireless Telegraph Company of London,
England. The method has obvious application to any
problem concerned with guys suspended between
moving supports and subject to changes in length,

unit loads and tension.

The masts referred to are sometimes 800 to 900 feet

in height, and are stayed by guys attached at suitable

points along their length, and to ground anchors set

at appropriate distances from the mast base—the

latter being of the ball-and-socket type. Under wind
action the mast "heels over", due to the wind load on
the mast itself and on its supporting guys. It behaves
as a continuous beam on yielding supports located at

each guy attachment point.

If the actual stresses in this beam are to bear any
relation to the design stresses, it is necessary to ensure

that the guy attachment points remain in a substan-
tially straight line in the "heeled-over" condition. The
only available means of securing this vital requirement
is in the imparting to the guys of the proper initial

tensions when no wind is acting. Furthermore, the

magnitude of the final guy tensions, and the resulting

thrusts down the mast, must be ascertained for pur-

poses of design. These tensions are similarly dependent
on the values selected for the initial tensions.

It is customary to establish the maximum deflection

to be allowed at the mast head from practical and
economic considerations, and to arrive at the corres-

ponding deflection at each guy attachment level

therefrom by proportion. Any method of determining
the proper initial tensions for the guys must, to be
satisfactory, take account of the wind loads on the

guys themselves. It must also take account of the

elastic extension or contraction of the guys, resulting

from changes of tension therein.

I

Fundamentals oF Guy Behaviour

It may be well to recall the basic equations expressing

the condition of a guy suspended in equilibrium in a
relatively taut manner, as is the case with the guys
here considered. These are:

—

S =

L =

8 T

3C

(i)

(ii)

where S = Sag of guy, normal to chord.

L = Length of path of guy.
C = Length of chord of guy.

w = Load per unit length of guy normal to

chord, that is, the component, normal to

the chord, of the resultant of the weight
of the guy and of the wind load (if any) on
the guy.

T = Tension in guy at its midlength and paral-

lel to the chord.

Equations (i) and (ii) apply to both the initial and
final conditions of any guy which, having been suspen-
ded between two supports initially fixed in relation to

each other, and loaded only by its own weight, is sub-
jected to a change of chord length (say due to mast
movement), a change in tension (due to wind load on
mast, etc.) and a change in the normal load along its

length (due to wind on the guy itself) while the change
in length of the guy resulting from elastic extension
or contraction due to the difference between the initial

and final tensions therein will be:

—

U. L2 = (Ti T,)C
AE (iii)

where A = Cross-sectional area of guy rope.

E = Practical modulus of elasticity of guy rope.

Li and Li = Initial and final guy lengths respectively.

Ti and Ti = Initial and final guy tensions respectively.

Equations (i), (ii) and (iii) make it possible to express

the final chord length of the guy in terms all of which
are known, in a given case, except the initial and final

tensions. Adopting suffixes 1 and 2 to distinguish initial

and final conditions this expression will be:

—

rn (712 "T L. 1 CA m2 TItiC2
24 f2 '

- 1 24 Ti AE (iv)
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the final term in which will be positive or negative
according to whether the final tension is higher or

lower than the initial tension. The use of the known
initial chord length in the last two terms, rather than
the unknown final chord length, is necessary to render
the equation useful, and obviously involves no appre-
ciable error.

Application to a Guyed Mast

Turning to the general problem, the system shown
in Fig. 1 will be investigated, where a mast is stayed by
four sets of guys in plan, the guys being attached at

four elevations. For clearness in exposition the wind
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will be taken as acting in the plane of one set of the
guys. As will later transpire, it requires only minor
adjustments in procedure to investigate conditions
with other |Wind directions and guy arrangements. In
Fig. 2 the guys attached at one guy attachment point
on the mast are shown as illustrative, the ensuing
treatment applying to all guys when the appropriate
proportionate mast deflections, previously referred to,

are used.

Fig. 2 shows the conditions for the two cases: (a) no
wind on the system, hence no mast deflection and
(b) with wind acting and mast deflected. Dimensions,
loads and forces have been given suffixes 1 and 2 cor-

responding to the initial and final conditions on the
windward side and 3 and 4 on the leeward side. The
horizontal components of the guy tensions have been
indicated as Hi, H^, Hz and H4. It is patent that Hy =
H3 corresponding to the "no wind" case.

Consideration of the horizontal equilibrium of the
guy attachment point when wind is acting shows the
relation between H^. and Hi to be:

—

H, Hi + R (v)

where R represents the sum of the reaction due to the
wind load on the mast at this gu}' attachment point

and the horizontal load transmitted to the mast by
the side guys attached at this level. It is convenient
to re-state Eqn. (v) in terms of the actual guy tensions

thus :

—

whence

T2= Ti + R-
a

T2- T. = R—
(vi)

PLAN

FIG. 1

Both windward and leeward guys being attached at

the same elevation on the mast, they experience a

common deflection d which may be expressed in terms

WIMDN^ABD GUY LEEWABD GUV
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FIG. 3

of the changes in chord lengths of the respective guys.

Thus, for the windward guy:

—

d= {C- C)

and, for the leeward guy:-

d = {C^- C)

Ci

C3

(vii)

(viii)

Assuming that T2> Ti and Tzy T^, which is true

in all practical cases, it is now possible, from Eqns. (iv)

and (vii) to write, for the windward guy:

—

d
CI
24a

[wi CV^(T^ Ti) 24 wl a
Tl AE (ix)

and, from Eqns. (iv) and (viii), for the leeward guy:

—

T4) 24d=^'^ 24a

{wlCl . (T^
m2 ~r

wlCl
AE (x)

Summarizing we have, in Eqn. (vi), the relation

necessary between the final tensions in the windward
and leeward guys, to provide equilibrium at the guy
attachment point and, in Eqns. (ix) and (x) the rela-

tion between mast deflection and guy behaviour for

the windward and leeward guys respectively.

Determination of Initial Tensions

The requirement now is to ascertain that initial

tension which, used in Eqns. (ix) and (x), will give

(a) deflection d equal to the deflection required for

rectilinear mast movement, and (b) such values of

final tensions in the windward and leeward guys as

will satisfy Eqn. (vi). The most expeditious solution of

this problem is by means of curves derived from
Eqns. (ix) and (x). The process is materially shortened

when previous experience makes possible the selection

at once of a trial value of the initial tension, approxi-

mating that actually required.

If a trial value, say X, is assumed for initial tensions,

Tl and Ts curves as shown in Fig. 3 can be drawn
representing Eqns. (ix) and (x) over suitable ranges

of values of final tensions T2 and T4 in the windward

and leeward guys respectively. Any ordinate, as pi qi ri,

will then indicate the difference between tensions T2
and T4 {= pi qi) and the mast deflection (= di) when
that difference in tensions exists. The required dif-

ference in tensions is given by Eqn. (vi), that is,

Pi Oi = R —\ and the sole ordinate that satisfies this
a

requirement is readily found, the corresponding mast
deflection di read off and compared with the deflection

required for rectilinear mast movement.
Too great a deflection will indicate that the trial

value of initial tension assumed in drawing the curves
was too low. Too small a deflection will indicate that

too high an initial tension was assumed. New curves

must therefore be drawn using higher or lower initial

tensions {X + a) or {X — a) as indicated, the location

of the ordinate satisfying Eqn. (vi) determined and
this process repeated until, by converging approxima-
tions, an initial tension is found which results in the

ordinate's lying at the correct point on the deflection

Thus, in Fig. 3, three values X, (X + a) and (X + b)

were successively tried, giving deflections rfi, di and
^3, the last of which is found to correspond with that

required for rectilinear mast movement, indicating

that the last initial tension Ti = Tz = {X + b) is to

be used. It is to be noted that not only has the proper
initial tension been established, but that the final

tensions in guys can be read off at once and used for

design purposes.

All guy tensions referred to hitherto have been mean
tensions, that is, tensions at the midlength of the guys.
Corrections must be made to such tensions to give

maximum tensions, which occur at the upper end of the

guy and which are required for mast and guy design; and
to give minimum tensions, occurring at the lower end
where the initial tensions will actually be measured.
To adjust for the tensions at the upper and lower ends
of a guy respectively, it is necessary to add to or sub-
tract from the known mean tension, as arrived at above,
half the product of the tangential component of the

unit weight of the guy and the guy length.

Alternative Wind Direction

Remaining with the mast and guy system already

treated, it is necessary to e.xamine the case when the
wind direction is normal to one of the mast faces, that

is in a plane bisecting the angle between the planes of

two sets of guys, rather than in the plane of one set

of guys as previously taken. For this case the wind
load reaction of the mast and the unit normal loads on
all guys are different from the corresponding quantities

previously used. Furthermore, there are now two wind-
ward, two leeward and no side guys to be considered.

It is, however, equally necessary to ensure sub-
stantially rectilinear mast deflection for this case also.

This requirement is sometimes impossible to meet using
the initial tensions found from the previous case. In

such circumstances it is the practice to adopt those
compromise values of initial tensions which give opti-

mum conditions, both cases being considered. Fig. 4
illustrates the conditions at the guy attaclxment level

for the second case of wind direction, now to be con-

sidered. The mast is shown in both its initial and
deflected positions. The equations previously deduced
remain applicable if adjusted to convert deflections

and mast reactions into the planes of the guys.

It is apparent that such conversion is effected by

dividing the r.h.s. of Eqn. (vi) by V'2, and by multi-

plying the r.h.s. of Eqns. (ix) and (x) by the same
factor. Curves similar to those in Fig. 3, but derived
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from the modified equations, and using the same
initial tensions as arrived at in the previous case, may
now be drawn. From these the deflection of the mast
under wind in this new direction may be ascertained.

The final refinement may now be proceeded with, that

is the adjustment of the initial tension to give optimum
conditions for both wind directions.

Masts with Three Sets of Guys

The analysis in the case of a system in which a mast
is stayed by three sets of guys in plan is similar to

that of the system already described. Again the two
possible wind directions must be examined (a) wind
direction in the plane of one set of the guys and (b) in

the plane bisecting the angle between the planes of two
sets of guys. Consideration of the equilibrium of the

guy attachment point immediately shows that Eqn.
(vi) remains unaltered for both cases. The required

conversion of the deflections into the planes of the guys
calls for the multiplication of the r.h.s. of Eqn. (x) by
2 when used in case (a) and of the r.h.s. of Eqn. (xi)

by the same factor when used in case (b).

Any extraneous horizontal loads imposed on the

system by load cables, antenna pulls, backstays, etc..

must obviously be taken care of in determining the

reactions of the guy attachment points. Such loads will

usuall.y necessitate larger guys on one side of the system
than the other. These will in turn call for diljering

initial tensions in the guj'S attached at the same guy
attachment point. These factors are automatically

cared for in the prescribed procedure when the corres-

ponding values of mast reaction, unit loads on guj's. gay
cross-sectional areas, etc., are used. Similarly the

effects of special conditions such as ice-covered guys,

unequal distribution of wind pressure on the system, the

breaking of one or more guys, etc., may be investigated

with facility by appropriate changes in the procedure

set forth.

The author feels no obligation to apologize for the

somewhat rough-and-reach' nature of the attack on
this problem. It was found to result in an extremeh'
useful tool in solving what seemed, at first, to be a

hopelessly complicated conundrum. However, he be-

came increasingly aware, while developing the method,
that the devotion of more time to refined study of the

mathematics involved might well lead to further simpli-

fication in the solution arrived at. He will be interested

to see if such is the case. V

Meetings—1952

E.I.C. Annual Meeting, May 5-7, Hotel Vancouver, Vancouver.

Maritime Professional Meeting, September 1-5, St. Andrews, N.B.
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The British Contribution to

Science and Technology

IN THE Past Hundred Years

An address delivered by His Royal Highness the Duke of Edinburgh,

president of the British Association for the Advancement of Science, on

the occasion of the 113th Annual Meeting of the Association, held in

Edinburgh on August 8, 1951.

Published by special permission of His Royal Highness the Duke of Edinburgh.

My first and very pleasant duty
to-night is to express to you, My
Lord Provost, and to you, Mr.
Principal, the British Association's

deep gratitude for your charming
welcome and for the splendid hos-

pitality of the City and University

of Edinburgh for this our 113th

Annual Meeting. I think I speak
for all members, young and old,

when I say that we are glad to be

back after only thirty years.

To mark the opening of this

year's Meeting, His Majesty The
King has been graciously pleased

to send the following message:

I shall be glad if you will ex-

press to the members of the Brit-

ish Association for the Advance-
ment of Science my appreciation

of their having once more
honoured a member of my family

by inviting him to be their Pre-

sident.

I trust that this year's meet-
ing of the Association will furth-

er the development of Science

for the benefit of mankind
throughout the world, and prove

an encouragement to all those

men and women who are so de-

votedly working for that end.

On your behalf I propose to re-

ply in these words:

The Members of the British

Association for the Advancement

of Science assembled at Edin-
burgh send Your Majesty their

humble duty and their loyal

thanks for Your Majesty's Pat-
ronage of the Association and
your gracious message of en-

couragement.
I am to assure Your Majesty

that the development of Science

for the well-being of Your Maj-
esty's Realm and for the general

welfare of mankind is the con-

stant object of the Association.

We will strive with all humil-
ity and with the grace of God to

apply the blessings of scientific

and technological improvement
to the problems which face us all

to-day.

In Aberdeen in 1859 my great-

great-grandfather started his ad-
dress to the British Association

with these words:
'Your kind invitation to me to

undertake the Office of your Presi-

dent for the ensuing year could not

but startle me on its first announce-
ment. The high position which
Science occupies, the vast number
of distinguished men who labour in

her sacred cause, and whose
achievements, while spreading in-

numerable benefits, justly attract

the admiration of mankind, con-

trasted strongly in my mind with

the consciousness of my own in-

significance in this respect.'

I cannot improve on this to ex-

press my own feelings, but, like

him, I reflected upon your invita-

tion and came to the conclusion

that it is just as an outsider, a

layman so to speak, that I can be
useful to you and to Science. This
very invitation seems to me to

demonstrate that Science is not a

magic circle and that you wish us

to enter your confidence. In return

the least I can do is to show our

appreciation of the work of scien-

tists and to give you a layman's
impression of the march of Science

in the last hundred years. I crave

your indulgence if I have drawn
any false conclusions and I hope
that during the meetings which
will follow this one, the experts will

take the opportunity to make any
corrections.

The Prince Consort had very
much less reason to be modest
about addressing you than I have,

because this year we celebrate the

anniversary of the Exhibition

which was his greatest achieve-

ment, and an event which had an

untold value to Science. Let us

hope that this year's Festival will

be judged a worthy successor and
an inspiration for the future. I am
proud to pay tribute to this man
who saw so clearly the part Science

was destined to play in the future

of this country, and my address to

you to-night is largely the story of

the fulfilment of his hopes.
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The Starting Point

In a review of British science

and technology. 1851 is a conven-

ient starting point for two reasons.

Firstly, the Exhibition of that year

can be regarded as a gigantic stock-

taking of the national resources

and technical skill. Secondly, be-

cause it marked the end of the In-

dustrial Revolution and the con-

version of Victorian England to the

policy of industrial expansion on

which our future still depends. The
period as a whole saw the climax

of our industrial supremacy and

its inevitable decline when coun-

tries with greater resources and

population learned from us the les-

sons of the mechanization of indus-

try. It also covers the birth and
growth of the new concepts of mod-
ern science.

Social conditions of a hundred
years ago were, generally speaking,

the outcome of the Industrial Re-
volution, but with all the traditions

of the England of agriculture, cot-

tage industry, and small market
towns. The population of 20 mil-

lions was growing fast but still

small compared to our 50 millions

of to-day. Education was limited

to a minority and was almost en-

tirely classical, so the new profes-

sion of engineering had to draw its

recruits from a different sphere,

that of self-educated men. A new
wealthy class was growing up in

the commercial world to rival the

old aristocracy. There was un-

bounded optimism about the future

and ample scope in commerce and
industry to attract all intelligent

and enterprising men. The number
of poor was on the increase and
their conditions were deteriorating

because, as yet, no social con-

science had grown up to replace the

patriarchal responsibility of the

landowners and master craftsmen.

In the domestic field, lighting

was by candle and oil lamps, cook-

ing and heating by coal or wood in

ranges or open fires with the con-

sequent enormous waste of energy.

Food had to be fresh or crudely

preserved, and thus needed to be

produced locally. In health and
hygiene the figures speak for them-
selves. In 1851 the infant death

rate was 150 per 1,000 living births

compared with 25 per 1,000 to-day

Anae.sthetics, antiseptic surgery,

biochemistry, tropical medicine,

were all virtually unknown or in

their infancy. Psychology had not

yet achieved independence from
philosophy on the one hand and
physiology on the other.

This was the age of the practical i

engineer and of processes arrived

at by intuition born of experience

and by trial and error. Technology
was concerned with the application

of steam power, with metallurgy

and the working of metals for var-

ious purposes, and with the pro-

duction of machine tools and pre-

cision machinery. Men were al-

ready turning their minds to other

types of engines and the internal

combustion engine was in the pro-

cess of development.

Scientists, while continuing their

search for the secrets of nature,

were beginning to turn their atten-

tion to exploring the empirical de-

velopments of industry. Their num-
bers as yet were small, the endow-
ments for research were negligible

and much of their work was car-

ried out in the watertight compart-

ments of the different sciences. But
the seed had been sown and it was
not long before scientists and engi-

neers were preparing the way for

the great technological harvest of

the twentieth century.

The Conditions

The changes brought about in

the lives of men and women in the

last hundred years have been

greater and more rapid than dur-

ing any other period in history,

and these changes have been al-

most entirely due to the work of

scientists and technologists all

over the world. They have not

only affected the way of living of

all civilized peoples but have also

vastly increased our knowledge
about ourselves, the earth we live

on and the universe around us. I

cannot emphasize too much that

the sum total of scientific knowl-
edge and technological progress is

an international achievement to

which every civilized country has

made some contribution.

And now before considering the

contribution of the British Com-
monwealth, I should like to sketch

what appear to a layman like my-
self to have been the main influ-

ences on the course of scientific

and technical achievement since

1851 and their relation to one an-

other.

The great stimulus of the 1851

Exhibition created a growing in-

terest in technical education and
research, followed by a widening
of the scientific horizon which was
soon to find expression in border-

line subjects. For the next fifty

years science advanced rapidly,

but in most fields there was a wide

gap between science and industry.

Electricity was an exception and
the groundwork was already being

laid for the electrical revolution of

the Victorian age. Medicine was on
the verge of breaking away from
medieval practice and taking the

first steps towards its modern pat-

tern, while British colonial de-

velopment stimulated the study of

tropical disease.

Between 1851 and 1870 practice,

in many industries, was ahead of

science, and in that period the

large number of inventions of the

industrial revolution were progres-

sively improved and widely ap-
plied. These inventions, which add-
ed so much to our industrial pro-

duction, were mainly the work of

British genius. They were of great

economic advantage to this country

and were quickly exploited com-
mercially. New factories and plants

were built to include the A'ery lat-

est ideas, and with the expansion

of industry came the demand for

more and more new ideas and
greater efficiency. This demand was
a direct stimulus to technological

invention as well as an indirect

stimulus to science. We are still

struggling with the social results of

this vast expansion.

From 1870 to 1890 the high-

water mark of British industrial

expansion, as compared with other

countries, had been reached and
the competition of the United
States and Europe was just be-

ginning to be felt. But the lack of

serious competition hitherto had
bred a feeling of over-confidence

and satisfaction in the methods
and processes emploj'ed. The re-

sult was a conservative attitude to-

wards technical change and, parti-

cularly in the older industries,

neglect of scientific research. Ac-
cumulation of wealth and the in-

come from foreign investments in

any case made the country as a

whole less dependent on the effi-

ciency of her industries. Concur-
rently a subtle change occurred in

the type of British exports. So far

the products of our machinery,
such as rails and rolling stock, had
been shipped abroad for immediate
use, but now machines themselves

were exported to do their work in

the factories of Europe and
America instead of in Britain. The
result of this was to intensify for-

eign industrial competition be-

tween 1890 and 1914. but with the

increasing demands from the Col-

onies the volume of British ex-

ports was not greatly affected.
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Then came the critical years of

the First World War bringing a

realization of the part science must
play in the industrial and military

strength of the nation. For the

first time in histoiy a real attempt

was made to enlist the services of

science in the war effort and the

Department of Scientific and In-

dustrial Research was founded to

further the application of science

in industry through Government
Laboratories and Research Asso-

ciations.

The effects of these measures ap-

peared clearly in the inter-war

years when there was a marked
swing of education from classics

towards science. Coupled with this

the war had directed the attention

of many research scientists to

practical objectives so that after

the war there was a rapid expan-

sion of industrial research. Scienti-

fic progress was no longer confined

to the work of a few brilliant in-

dividuals, but came also from

teams of research scientists each

working on different parts of the

same problem. It was during this

period that many new commercial

research laboratories grew up, em-
ploying scientists to discover new
processes and materials connected

with their industry as a direct

weapon of competition.

The war had also shown a great

weakness in our dependence on

foreign production for many vital

articles, such as dyestuffs, scientific

instruments and optical glass, in

the manufacture of which scientific

research played an essential part.

This weakness was remedied with

the help of the Key Industry Im-
port Duties which gave the neces-

sary support and encouragement to

the establishment of these indus-

tries at home.
It is true that manufacturers in

some of the older industries still

clung to traditional methods in

spite of the pressure of competition

from America and other countries.

And in this connection it is signifi-

cant that the history of production

engineering after 1890 is almost

entirely confined to the United

States.

It was however a period of rapid

development in Britain. The in-

vention of the internal combustion

engine and the pneumatic tire had
opened new branches of industrial

engineering, and the demand for

fuel for motor cars and aircraft

gave birth to the new technology

of oil. In the electrical, chemical

and aircraft industries, science w^as

fully enlisted in the fields of elec-

tronics, synthetic fibres, plastics,

aerodynamics and light alloys.

Consequently the outbreak of war
in 1939 found us in a much strong-

er position to meet the immense
demands it made on all branches

of technology for new gadgets,

machines and weapons. From the

outset science in all its forms and
branches was harnessed and com-
pletely co-ordinated with the war
effort. It was only the intimate

partnership of science and engi-

neering with the Staffs of the

Fighting Services that enabled us

to meet swiftly and effectively the

everchanging menace of total war.

The tremendous demands on our

industries had some good after-

effects. Once again these demands
revealed weaknesses where our in-

dustrial capacity was out of date.

The realization of this has initiated

comprehensive reconstruction on

most modern lines. The almost

complete absence of income from
our foreign investments has forced

us to rely once more on our capa-
city to make the goods the world

requires. Our industry and produc-

tivity have shown a wonderful im-

provement, but there is still a lot

more that can be done. The rate at

which scientific knowledge is be-

ing applied in many industries is

too small and too slow. Our phy-
sical resources have dwindled, but

the intellectual capacity of oui'

scientists and engineers is as great

as ever and it is upon their in-

genuity that our future prosperity

largely depends.

The Contribution

I would now like to make a brief

survey of the British contribution

to natural knowledge and tech-

nology and pay a tribute to some
of the great men of science of the

last hundred years.

In some branches almost the

whole story can be told since one

problem after another has been

solved by British scientists. In

others there are many blanks and
gaps where the vital links in the

chain were forged abroad. But
looking at the whole vast field of

abstract and practical science there

can be no doubt that during this

period the contribution of the

British Commonwealth has been of

outstanding importance.

Our knowledge of the stars, the

heavens, and our place in the uni-

verse has increased steadily
through the centuries, but since

1851 some of the most important

links were supplied by such men as

Eddington, Jeans and Milne in

their work on mass, luminosity and
stellar evolution. Huggins made a

great contribution with his appli-

cation of spectrum analysis to as-

tronomy, and Lockyer's discovery

of helium in the sun had a signifi-

cance far beyond the realms of as-

trophysics.

Coming nearer to the earth, the

work of Abercromby and Shaw on
the behaviour of the earth's at-

mosphere in the troposphere start-

ed the scientific study of weather
and weather prediction, and Ap-
pleton's research into the ionos-

phere extended this to the upper
air.

Chemistry has fascinated man
from the earliest times, and vast

progress has been made in the last

hundred years both in knowledge
and theory. Much fresh ground
was broken by Crookes by his

work on spectra, his discovery of

thallium and of 'radiant matter'

known later as cathode rays. Long
after everyone was quite sure of

the composition of the air, Ray-
leigh found another ingredient

which he called argon and so start-

ed the hunt for other inert gases.

In organic, chemistry both Perkin

and Robinson have added enor-

mously to our knowledge of the

structure of carbon compounds,
and to our power to copy natural

products synthetically. The de-

velopment of X-ray analysis by the

two Braggs, father and son, has

given us a means of finding the

actual arrangement of the atoms
in the molecule and has revealed

the accuracy of the chemists' con-

clusions about the architecture of

molecules based on their reactions

with one another. This is a most
striking example of the power of

the theoretical and practical scien-

tist to penetrate nature's secrets.

Going beyond the chemist and
his molecules we come to the

physicist and the study of even
smaller particles. Thomson's dis-

covery of the nature of the elec-

tron was the first attack upon the

integrity of the atom. Next, thanks
to Rutherford's brilliant research

and keen intuition, came the nu-

clear theory \vhich revolutionized

our ideas of matter. To prove it,

he was the first man to succeed in

the transmutation of an element.

It is appropriate to mention Mose-
ley's work on the X-ray spectra of

the elements, as it already showed
such great promise, before he was
killed at Gallipoli.
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Parallel with this activity in the

physical sciences there occurred ;i

technological revolution of even

greater scope and variety. The
Darbys of Coalbrookdale were the

lineal ancestors of Bessemer,

Thomas and Siemens, and the

whole technology of metals. First

cheap cast iron followed by cheap

steel, then steel from phosphatic

ores, completely changed the ma-
terials available to engineers, ship-

builders and architects. Scientific

metallurgy can be said to have
started when Sorby first applied a

microscope to the surface of

metals. The way was opened for

the investigation of the metallic

alloys which came in quick succes-

sion from developments in which
Hadfield and Rosenhain made out-

standing contributions.

It was not long before the pos-

sibilities of these new materials

were recognized, and the great ma-
jority of the mechanical develop-

ments of the period were due to

new alloys which could withstand

higher stresses. But before these

materials could be fully used

Maudsley and Whitworth had to

lay the foundations of production

engineering, and Mushet had to do

pioneer work in developing tung-

sten steel as the first high speed

cutting tool.

The reciprocating steam engine

of the industrial revolution was the

main source of power until Parsons

invented the steam turbine, which

revolutionized large - scale power

production on land and sea. But
that was not the only source of

power to rival the push-and-puU

engine. The internal combustion

engine, in which Dugald Clerk and

Ackroyd-Stuart were among the

early pioneers, has proved to be a

formidable challenger in many
fields. In marine engineering,

Froude's work on hull forms and

propellers enabled the full bene-

fit of the new prime movers to be

reaped at sea.

Here I wish I could mention

early British pioneers of motor-

vehicles but, as is well known, re-

.strictive legislation drove the

development of the motor-car

abroad, until the repeal of the

speed limit in 1903 gave scope to

the genius of Royce, Lanchester

and Piicardo. In place of the motor

car, however, we have Lawson to

thank for the invention of the

safety bicycle; and all wheeled

vehicles except those running on

rails, owe their rapid development

to Dunlop's invention of the pneu-

matic tire. The material required

for this started the vast natural

and synthetic rubber industry, and
has made famous the name of

Wickham for a brilliant feat of

smuggling, when he brought the

rubber seeds from Brazil to Kew,
from which sprang the rubber

plantation industry of the east.

In flying, the names of the pion-

eers and their feats are legion, and
more than in any other mechani-
cal science the development of

aerodynamics has been shared by
many nations, but Lanchester's

vortex theory was one of the step-

ping stones to powered flight, and
the achievement of Alcock and
Brown in making the first Atlantic

flight in 1919 speaks highly for the
tremendous scientific and techno-
logical background of flying in this

country. Of outstanding import-
ance and consequence was the gen-
ius which Mitchell brought to air-

craft design, and, more recently.

Whittle's pioneer work has given
us the lead in jet engine produc-
tion both for civil and military
use.

Following on the immense pro-

gress in metallurgy and mechani-
cal engineering, the most far-

reaching development of the period

has been that of electricity and
electronics. Although the key dis-

covery belongs to Faraday in an
earlier period, the second founder
of the science is undoubtedly Clerk
Maxwell, with his classic treatise

on electro-magnetism. The use of

electricity for domestic and indus-

trial purposes was helped by
Wilde's development of the dyn-
amo and then by Swan's incan-
descent lamps. Wheatstone and
Kelvin pioneered the use of elec-

tricity for communication by their

work on line and cable telegraphy.

Wireless telegraphy soon followed
and the work on tuned circuits by
Lodge, and Marconi's many bril-

liant developments made in this

country with the General Post
Office and the Navy, soon made
radio a practical proposition.

Heaviside and Appleton made fur-

ther contributions on the propaga-
tion of radio waves. It is interest-

ing to see that the technique used
by Appleton in his pulse-ranging
on the ionosphere and upper layers

was later developed by Watson-
Watt into radar which is now al-

:giost indispensable to airmen and
seamen all over the world. And
here Randall's development of the
magnetron for high frequency
radar was ope of the major con-
.tributions to the Allies' equipment
for war.

Television has a wide parentage,

but Baird's name will always be
linked with the first successful

pictures.

Another great innovation of this

hundred years was the discovery

and development of plastic and
synthetic materials. The story

starts with Parke's discover^' o;

celluloid and Cross and Bevan's
manufacture of viscose which gave
birth to the rayon industry and
the many later types of synthetic

fibre. Perkin's mauve, first of the

aniline dyes and Kipping's new
silicon compounds were, however,
disregarded by industry in this

country. But we see today a

change of heart in the develop-

ment of our industrial laboratories

of two new plastics, perspex and
polythene with almost an unlimit-

ed range of applications in the air.

on the ground, and at sea.

The effect all this has had, upon
the citizen varies naturally with

where and how he lives, but basic-

ally it has given him reliable light

and heat in his home, push but-

ton communication with almost
any part of the world and homt
entertainment of a -high quality.

His transport on land, at sea, and
in the air is quick, comfortable

and clean. In addition he has a

vast range of materials with which
to clothe himself and to furnish

and embellish his home. Almost
more important, these develop-

ments have brought about a com-
plete change in his conditions of

work.

But if the citizen has benefited,

so too has Science from the great

array of new techniques that have
been invented, and the new tools

with which the scientist and tech-

nologist can burrow, hack and
worry at the growing mountain of

problems to be solved.

So far I have dealt with the

physical sciences. Now I would
like to turn briefly to the biological

and psychological sides, which

after a slow beginning in this

country have made increasingly

rapid progress.

The whole field of biological

science in this period is over-

shadowed by the works of Darwin
presented in his 'Origin of Species'

and 'The Descent of Man.' Noth-
ing has done so much to widen
men's thoughts as his conception

of evolution as the great law con-

trolling living things, 'that pro-

gress comes from unceasing com-
petition, through increasing selec-

tion and rejection.'
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In the basic study of living

things some of the most important
contributions from this country

were the pioneer work of Francis

Galton and William Bateson in the

field of heredity, Sherrington's

work on the integrative action of

the nervous system, and Dale's

and Adrian's contributions to our
knowledge of the transmission of

nervous impulses.
i

The science of biochemistry is

relatively new and Gowland Hop-
kins was its founder in this coun-
try. His discovery of the signifi-

cance of accessory food factors,

leading up to the recognition of

vitamins, started the modern sci-

ence of nutrition. Other landmarks
were Bayliss and Starling's recog-

nition of the part played by hor-

mones in the blood stream, fol-

lowed by Banting and Best's isola-

tion of insulin, and Harinsrton's

synthesis of thyroxin here in Edin-
burgh.

Fleming working on mould cul-

tures discovered the antibacterial

properties of penicillin and later

Florey and Chain, at Oxford,
found that penicillin could be ex-

tracted in a highly purified form,
and used it to treat human disease.

Modern surgery can be said to

have been born in Scotland with
Simpson's discovery of the use of

chloroform as an anaesthetic and
Lister's antiseptic technique based
on Pasteur's bacteriological discov-

eries. A further advance of the

greatest of value to surgery as a
science was Macewen's aseptic

technique which made surgery
clean and safe, followed by his

classic work on the brain and
spinal cord.

If Lister was the father of mod-
ern surgery, then Manson was the

father of tropical medicine, and it

is particularly in this field that the

British contribution has led the

world. The discovery by Ross that
malaria is carried by the anopheles
mosquito and, much later, the work
of Fairley in Australia on its pre-

vention and cure have been of the

greatest benefit to mankind. Bruce
will always be remembered for his

discovery of the part played by
the deadly tsetse fly in the trans-

mission of sleeping sickness and
his work on Malta fever. Finlay,

Adrian Stokes and Hindle stand
high among the names linked with
the study and prevention of yel-

low fever.

These were all vital efforts to-

wards the prevention of sickness,

but there is another aspect of

medical practice in which the

Commonwealth has taken a lead-

ing part—the promotion of health.

It was Sir John Simon, the first

Medical Officer appointed to a cen-

tral authority, who made a care-

ful statistical study of the causes

of sickness, with a view to taking

effective measures for the health of

the community at large. Through
his leadership health services have
been provided in regular stages

throughout the country. At first

these were largely aimed at pro-

viding pure water, effective sanita-

tion, and the abolition of slums;

but since the beginning of the pre-

sent century the personal health

services epnecially in thf^ case nf

mothers, babies, and school chil-

dren, have become national in

scone and lead the world.

There are two other fields in

which the biological sciences play a

major part. The first is in the pre-

servation of food and in nutrition

which has had the most profound
economic, and social effects. The
abilitv through freezintr, drvinff nnd
canning to import large quantities

of food has enabled a rapidly in-

creasing population to maintain

and increase its standards of living,

which would have been impossible

had it been dependent on British

agriculture alone. The scientific

study of nutrition has made it pos-

sible to improve the health of the

population and in war to feed the

people with the minimum of waste.

Mort had the first freezing works
in the world at Sydney, and was a

pioneer in refrigeration, but success

in transporting meat to Britain had
to wait for the development of

more reliable refrigerating plant.

Since 1918 the Food Investigation

Laboratories of the Department of

Scientific and Industrial Research,

of which Sir William Hardv was
the first director, have established

the basic biological knowledge on

which the storage, and transport of

meat, fish and fruit are now largely

based.

The second field is in agriculture,

where in order to compete with
cheap foreign foods the most suc-

cessful farmer is one who enlists

the full assistance of science.

Lawes, who discovered how to

make and use superphosphate, and
started the great fertilizer indus-

try, was quick to realize this. He
founded Rothamsted, now the old-

est agricultural research station in

the world, and there he and Gilbert

carried out the first scientifically

controlled field experiments which

laid the foimdation of agricultural

science. Later, Biffen's pioneer

work in plant breeding at Cam-
bridge became one of the greatest

contributions to the problem of

feeding the world's growing popu-
lation. He showed how it was pos-

sible to breed strains of wheat
combining resistance to disease

with high yields and good milling

properties. In the field of animal
breeding, the foundation of the

most important aspect of British

agriculture today, I will mention
amonp-st the manv investigators

only Cossar Ewart and Crew who
did so much to advance its scienti-

fic study here in Edinburgh. The
mechanization which was to re-

volutionize farming in all parts of

the world was also under way and
Rntain was playing a leading part.

The reaping machine, for instance,

was invented by Patrick Bell in

1826 although it was not mami-
factured until 1853.

There is no need to point out the

effect which all these improve-
ments, discoveries and inventions
h.Hve had on Societv. It is this group
of biological sciences which have
had the most far-reaching social

results, and it is particularly dur-

ing and since the last war that it

has been possible to exploit them.

There is one science which I

have not yet mentioned. It is both
the youngest science and the old-

est problem. The study of man's
mind was the province of the

philosopher until the middle of the
nineteenth century, when it separ-

ated from him and began its in-

dependerit existence as the science

of psychology. The foundations
were not laid in this country, but
important contributions were made,
both from the biological and the

philosophical sides by men like

Fcrrier, Bain and Ward. Sully's

work on child psvchology was the

first of its kind. But probably the
most outstanding figure in this

country was Galton, whose teach-
ing is widely respected in all

psychological laboratories, and
who was the first to develop an
interest in the mental differences

between individuals — a field in

which British psychology has
made some of its greatest contri-

butions. Again it is only recently
that full practical advantage is

being: taken of the progress made
in this branch of science, but the
results of this application may be
as important as the many more
easily understood developments in

the purely physical world.
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The Implications

The story of tlie British contri-

bution to science in the past cen-

tury is indeed impressive and I am
very pleased to have tliis oppor-

tunity to pay tribute to the men
whose achievements I have been

discussing. But this story would

not be complete without studying

the wider implications of their

work and examining some of the

lessons to be learnt from it.

The concrete measurement and

indirect effect of all scientific effort

is the general improvement in the

condition in which people live and

work, it is in the improvement in

health, in the expectation of life

and standards of living. The latter,

including not only food and cloth-

ing, but housing, home comforts,

medical care, education, books and
newspapers, recreations and travel

facilities. In every one of these

directions the progress that has

been made has amounted to a

revolution.

Xot all this springs directly from

science and invention. Much has

been due to the politicians and
administrators, and behind them to

religion, morals, education, art and

the complex influences which we
call culture. But even there science

has stood beside the authors of

progress to advise, to help and
sometimes to guide.

Now as science and technology

are so \T:tal to the future strength

and prosperity of the British Com-
monwealth, the great problem is to

discover the conditions imder
which they are most likely to

flourish. The records show that

both depend very much on co-

operation, and upon the linking up
of a long chain of discoveries, one

with another; so that it is quite

excei)tional for the credit of a

great advance to belong to one

man or even to one country, al-

though it will always require the

flash of inspiration to weld the

links into the chain. Today the

development of teamwork in

laboratories has made this truer

than ever. For many reasons, but
principally becau.se of the increas-

ing complexity of research and its

cost, such teamwork is becoming
more and more the rule. We need
not repine at this but it would be
a disaster if the individual inquirer

working in his own laboratory

were discouraged out of existence.

While the quality of scientific

work is determined by the quality

of the scientist, the quantity of

scientific output is determined by
the money available. The rapid

jirogress of science in Britain has
owed much to the growing support
and sympathy of government and
individual benefactors and to the

endowment of research by indus-

trial corporations. However, the

basic discoveries that mark the

great advances depend on the acci-

dent of individual genius and are

not at our command.
The scope and intensity of the

progress of applied science and
technology on the other hand bear
a close relationship to the circum-

stances of the time. Technology,
as the combination of scientific

knowledge with the practical abil-

ity of the inventor to apply that

knowledge to the solution of par-

ticular ])roblems, comes into play
with any new discovery of scien-

tific fact. The latest particle of

truth is then developed, according

to the circumstances of the time
for military, commercial or

medico-social purposes. It is a sad
reflection that the urgent demands
of modern war can produce ad-
vances that might otherwise take
many years to develop, especially

in the costly and uncertain experi-

mental stages.

The rivalry between large com-
mercial undertakings, using science

to improve their products or pro-

cesses as a direct means of com-
petition, has produced a steady
flow of improvements and develop-
ments. However, the fruits of this

form of scientific work are some-
times open to considerable misuse.

The discoveries of these commer-
cial laboratories may be kept
secret and in some cases a number
of teams may be working on the

same problem, which may have al-

ready been solved elsewhere. The
buying up and suppression of

patents and discoveries to protect

equipment from becoming obsolete

has also been known to happen. I

am glad to see, however, a change
of outlook in the growing quantity
of publication of the results of in-

dustrial research.

It would seem that science has
become so well established that
nothing can stand in the way of its

natural growth. This is far from
the truth. Since the earliest times
the natural conservatism of lay-

men has acted as a powerful brake
to the adoption of new ideas, which
do not rigidly conform to his

notion of the correct order of

things. In its most violent form it

will produce unreasoning anger,

utter disbelief in face of the clear-

est evidence or provoke plain

ordinary laughter. The storm rais-

ed by Darwin's 'Origin of Species'

is an excellent example where even
scientists failed to keep an open
mind.
The position seems better today

and I am sure that Sir Harold
Hartley, our immediate past Presi-

dent, spoke for all scientists when
he said:

'Today, with our greater under-
standing, there is humility in the

minds of all scientists. The further

we penetrate into Nature's secrets

the more clearly we see the ever-

receding frontiers of knowledge.'

The resistance towards anything
new or unexpected is balanced on
the other hand by bursts of en-

thusiasm that some particular dis-

covery or invention will see the

end of all our troubles. The belief

in the philosopher's stone seems to

be just as great as ever.

As the front of pure science has
advanced so its lines of communi-
cation to practical exploitation

have got longer and longer. The
time was when the whole process

of discover}^, application and ex-

ploitation could be achieved by
one man. In our time a great

army of scientists, technicians, in-

ventors, designers and production
engmeers are required to keep the

lines of communication open. Quite
how important some of the mem-
bers of this follow-up team have
become is not always appreciated.

In his presidential address in 1948
Sir Henry Tizard emphasized this

point when he said:

'All depends on good design and
production. Our weakness in the

war was not to be found in what
was best to do, nor in the scientific

work of how to do it. It was when
the stage of design and production
was reached that we fell short of

the best standards.'

This was true already when
Whitworth invented the screw
micrometer, which was subse-

quently put into production in

Germany and the United States

and up to the 1914 war all micro-
meters had to be imported into

this country.

To Professor Kipping of Not-
tingham goes the credit for the

basic work which led to the devel-

oi)ment of silicones in Russia and
the United States and yet until this

year we have been dependent on
imports from America of market-
able silicone products.

There are many cases in the

Navy where a piece of apparatus
has been used operationally exact-

ly as the inventor put it together,

with all the resulting disadvan-
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tages in maintenance and efficient

operation. The limitation in per-

formance, except in some cases, is

practical as opposed to scientific.

Where the basic scientific prin-

ciples are known by all nations

the advantage lies in the good de-

sign of equipment for practical

use.

A more general and far-reaching

matter for concern and possibly

the most vital factor affecting the

industrial application of scientific

research is the lack of a co-ordin-

ated system of scientific and tech-

nological education in this coun-

try. Excellent as they are, the

existing institutions, which have
grown up to meet particular cir-

cumstances, do not produce any-

thing like enough trained technolo-

gists to meet the urgent needs of

scientific development in industry

and to provide leaders for the fu-

ture. It is to be hoped that the

new and rather uncertain science

of education will develop suffi-

ciently quickly to point the way
to a speedy solution of this prob-

lem.

The shortage in Britain of 'per-

sonnel trained and eager to apply

scientific knowledge and scientific

methods to practical ends'—as Sir

Ewart Smith said last year — is

only one of the many shortages

which the world is now facing.

Among them are food, non-ferrous

metals, steel alloy metals and sul-

phur. These very shortages are

due to the scientific complexity of

present-day life and it is only by
science that they can be overcome.
Naturally there are many ways of

tackling this problem; but the

most obvious are firstly by im-
proved design to secure economy
in production and the minimum
use of scarce materials. Secondly
by the development of substitutes

made from raw materials which
are still abundant. Thirdly by the

reclamation of scrap and improved
methods of using low-grade ores.

Finally the development of renew-
able raw materials such as timber
to satisfy the world demand for

cellulose. Some of these shortages

-are partly due to the huge inevit-

able waste of war and its conse-

quences, and partly to the lack of

any comprehensive survey of the

world's resources and requirements
It is only by an accurate knowl-
edge of the world's resources that

we can foresee the scope and mag-
nitude of the future problems that
science and technology have to

meet and that only they can solve.

It is, therefore, good news that

the Economic and Social Council

of tlie United Nations has resolved

'to promote the systematic survey

and inventory' of those resources

which are not already covered by
the Food and Agriculture Organ-
ization.

We have evolved a civilization

based on the material benefits

which science and technology can
provide. The present shortages are

a timely reminder of the slender

material foundation on which our

civilization rests and of our de-

pendence upon science and tech-

nology.

The Conclusion

The pursuit of truth in itself

cannot produce anything evil. It

is in the later stage when the facts

dug up enter the process of appli-

cation that the choice between the

beneficent and destructive devel-

opment has to be made. It is quite

certain that it is an exception if

any particular discovery cannot
be used equally well for good and
evil purposes. Happily the bene-

ficent exploitation of scientific

knowledge has kept pace with its

destructive application.

In a mid-century article The
Times put it this way: '.'

. . It has
been an age of great achievement.

The lines of progress in which the

Victorians trusted have been pur-

sued farther and faster than they

foresaw. Scientific discovery, from
which above all their doctrines of

progress derived, has swept for-

ward on an enormous front. The
conquest of the air has made pos-

sible an intercourse and under-
standing between distant peoples

such as our ancestors could not

imagine—and it has been diverted

to the vast destruction of men and
cities. The invention of wireless

telephony has opened a channel

through which liberating truths

might be proclaimed to all the

listening earth—and every would-
be despot has used it to suborn

the blind masses into the worship
of false gods. The medical art has

performed miracles; the cures of

immemorial pestilences have been

found, infancy has been safe-

guarded and old age tended, so

that (the normal expectation of

life has been extended by years

—

aside from the new and universal

apprehension of sudden death.'

To my mind it is vital that the

two sides of scientific development
are fully and clearly understood,

not only by the research scientist,

inventor, designer and the whole
scientific team, but also by all

laymen. The instrument of scien-

tific knowledge in our hands is

growing more powerful every day,

indeed it has reached a point when
we can either set the world free

from diiidgery, fear, hunger and
pestilence or obliterate life itself.

Progress in almost every form
of human activity depends upon
the continued efforts of scientists.

The nation's wealth and prosper-

ity are governed by the rapid

application of science to its indus-

tries and commerce. The nation's

workers depend upon science for

the maintenance and improvement
in their standard of health hous-
ing and food. Finally superiority

or even our ability to survive in

war is a direct measure of the ex-

cellence and capacity of the scien-

tific team.

This team of research workers
and engineers has a dual respon-
sibility, one for its work and the

other as infonned citizens, and it

can only fulfil its proper functions

if its members have a sound gen-
eral education as well as a thor-

ough training in science. It is no
less important that the people who
control the scientific machine, both
laymen and scientists, should have
a proper understanding and appre-
ciation of what science has grown
into and its place among the great

forces of the world.

Ladies and Gentlemen, it is

clearly our duty as citizens to see

that science is used for the bene-
fit of mankind. For, of what use

is science if man does not survive?

V

The December issue will include:

"Canada, Limited or Unlimited", by J. J. O'Neill.

"Rotary Lime Kiln Operation at Shawinigan Chemicals Ltd.", by

R. H. Hall.

"Development of the Avro Orenda Jet Engine", by D. W. Knowles.
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Military Aspects

OF THE

Transport Helicopter

Digest of an address

presented before the

Ottutia Branch of The

Engineering Institute

of Canada, on October

30, 1950.

by-

Frank N. Piasecki

Chairman of the Board,

Piasecki Helicopter Corporation,

Morton, Pa.

A rapid change is occurring in

the emphasis placed upon the heli-

copter as a military tool. Recent
experiences in the Korean War
have confirmed the theories of

helicopter operations imder com-
bat conditions. Although the small

helicopter has been active in mili-

tary service for seven years, only

recently has the larger transport

type of helicopter been under mili-

tary trial. The discussion follow-

ing is limited to this larger trans-

port type.

Future Potential Performance

Payload Capacify

Many improvements can be
made to provide material gains in

the useful load capacity of the
machine. A turbo-prop engine as

a power plant in lieu of the piston

engine can increase the useful load
3.5 per cent. The increase in pay-
load, of course, depends upon the
range, but even with a range of

200 miles, the improvement in

payload amounts to nearly 20 per
cent.

Jet powered rotors achieve large

increases in payload for short-
range and slow speed. The simple
ram jet has been mounted on the
tip of a rotor blade, and a pulse
jet has similarly been experiment-
ed with. These two types of jet

power systems have large fuel con-
sumption and are useful only for

short ranges and short endurances.
A pressure-jet system is an inter-

mediate type with better fuel

economy but heavier installed

weight.

The efficiency of the rotor can
be increased by the use of smooth

contour and surface of blades and
the incorporation of spanwise twist

in the blades. The rotor capacity
per sq. foot of area can be increas-

ed with the use of higher tip

speeds. The increase in overall

capacity beyond present sizes is

governed by rotor diameter limi-

tations, and by the number of

rotors per helicopter. The largest

known helicopter rotor is 130 feet

in diameter, although this is not
necessarily the upper limit. To
date, machines with six rotors

have been flown, although from
the standpoint of efficiency, the

ideal number appears to be two.

If we take the present upper
limit of rotor diameter (130 ft.)

and the maximum number of

rotors already flown, and combine
them we get a machine with an
all up weight of over one-quarter
of a million pounds. The useful

load would be in the vicinity of

80,000 lbs. and its overall dimen-
sions would be approximately 180
ft. by 240 ft. An aeroplane of the
same approximate gross weight is

160 by 200 ft. in overall dimen-
sions but requires 5,000 ft. for a
take-off and landing run. Although
a speed of 140 m.p.h. has been
reached by present helicopters,

higher tip speeds, auxiliary wings
and thrust means, plus increased
power, can raise the high speed
well above 250 m.p.h.

All-Weafher Flighf

All-weather flight has been a

natural advantage of the heli-

copter, since it can reduce its

speed and utilize any field for

emergency landings. This advan-

tage could not be fully realized in

the past, since the machines had
insufficient stability and required

concentration by the pilot to fly on
blind flying instruments. A recent

development has demonstrated an
artificial stabilizing means, allow-

ing the helicopter to be brought
throughout the flight range, includ-

ing hovering, with, full stability.

This will now enable the pilot to

give more attention to his naviga-
tional duties, and therefore opens
the application of the helicopter

to areas where 24-hour all-weather
service is required.

There are several conditions of

icing that deposit a permanent
laj-er over the blades and would
require de-icing equipment in the

blades. Many experiments have
been conducted, and it appears
that successful systems will be
established in the near future both
of the thermal heating type and
of the electrical de-icing types.

Functional Applications and Experience

of Transport Types

The functions of the helicopt-er

in military work have been diAad-

ed into four general divisions of

effort: initial establishment and
construction, supply, defence, and
attack.

Initial Esfablisbmenf and Construction

The job of setting up militari'

facilities where large masses of

materiel must be moved, affords

the ideal opportunity for the heli-

copter's characteristics of vertical

lift. This could eliminate the

dependence upon prepared port

facilities. The removal of such a

concentration point in a supply
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system is even of more importance

when an atomic attack is con-

sidered.

The helicopter can save time

and labour in construction work.

Such jobs as erecting transmission

towers, bridge sections, pre- fabri-

cated housing, camouflage ma-
terials, handling dam construction

materials, etc., have their difficult

hoist lift solved by a helicopter.

This area of helicopter employ-
ment had little development until

recently, since the minimum lift is

usually in terms of one or two tons,

and such machines have been avail-

able only in recent years. Near
Vancouver, for the first time in the

World, all of the materials, equip-

ment and supplies needed in the

building of a dam were flown in

by helicopter.

In this, and in numerous pro-

jected applications, the helicopter

can replace other equipment or

methods of transportation more
economically. Therefore, w h en
making a cost comparison of heli-

copter service, the cost of the

roads, tracks, docks, channels, run-

ways, etc., required for other

means of transportation, should be

taken into consideration. The sav-

ing of time, manpower and money
can be great, but still greater is

the reduction of huge capital cost

in surface installations. Critical

ores, chemicals, etc., necessary to

support military production can be

found, collected and delivered by
helicopter transport in times of

emergency, such as the last war's

dire need of South America's mica

and rubber.

The helicopter has facilitated

geodetic survey operations by de-

livering personnel and equipment
to isolated positions. Not only has

the helicopter saved time and
money, but it has made possible

survey operations in Alaska dur-

ing seasons when it would not be

practical using any other means of

transport. The major item of im-
portance is the fact that the

amount of work accomplished for

a given period of time is so much
greater, which essentially amounts
to a personnel increase from a

production point of view.

Hans T. Lundberg, internation-

ally known geophysicist, states:

"A ground survey made in north-
ern Quebec of an area 12,000 feet

by 10,000 feet required about 70
days to prepare and to complete
the magnetic operations utilizing

the services of two engineers and
two helpers. Exactly the same
area was surveyed by helicopter in

one hour, using only an engineer-

observer and a pilot, and the

flown results do not differ essen-

tially from the ground survey."

Although fixed - wing aircraft

have been used for military
communications - wire laying, the

helicopter is ideally suited for

precision applications. Helicopters

provide an economical means of

inspecting transmission power
lines, and of transporting person-

nel and equipment to out-of-the-

way locations. Late in the last

war, successful trials were made in

laying pipeline in otherwise diffi-

cult terrain. With the use of larger

types, entire sections of pipe line

could be laid in one assembly, and
pumping stations established and
supplied.

Maintenance and Supply

Helicopter supply operations

can start from the base and de-

liver directly to the consumer.

This saves the lost time of re-

transfers where combinations of

other transports are used.

For example, compare the time
required to travel from depot to

depot by a 120-m.p.h. helicopter

with a 300-m.p.h. aeroplane. It is

assumed that 10 minutes are re-

quired at each end of the trip for

transportation between depot and
helicopter and for take-off and
landing time. For the aeroplane,

it is assumed that one hour is re-

quired for ground transportation,

taxiing, take-off and landing. The
time saved by the helicopter for

trips under 300 miles is substan-

tial.

Rescue

The most publicized of the ap-
plications of the helicopter has

been in rescue operations. News
reports have brought to public at-

tention the rescue of personnel

from aircraft forced down in

Arctic wastes, of removal from ice

floes, and of transfer of medical

cases from ships at sea. Navy car-

riers use the helicopter on a stand-

by basis to rescue crewmen from
water landings resulting from
landing or take-off accidents. Most
of the above operations have been
conducted with small helicopters,

picking up one or two casualties at

a time.^

If we had to find one use for

the helicopter which would alone

pay for itself in military opera-

^ Helicopters capable of evacuating larger

numbers of casualties are now operat-
ing in Korea, although the statement
that most rescue operations were con-
ducted with small helicopters, was true

at the time this paper was delivered.

tions, it would be in the evacua-
tion of wounded from forward
areas. Over 250 men were so res-

cued in Korea. The lives of half

of these were literally saved by
sparing the wounded men an am-
bulance or jeep journey over
Korean roads. The XH-16 pod
carrier will permit the use of fully

equipped surgical stations carried

close to the line of battle. The
economy of transporting the sta-

tions in this manner, in both time,

and equipment, is large, but the
better saving of lives, is incalcul-

able in terms of money.
The helicopter makes possible

the spraying of malarial areas be-
fore occupation by troops, with
more complete coverage than other
methods. Perhaps it could play a
part of a decontamination proce-
dure in germ warfare. Salvaging
either the downed aircraft or its

undamaged components is of im-
portance when all possible use
must be made of replacement parts
available in the theatre of oper-
ations.- The large helicopter can
act as a relaying station in radar
operations or in television opera-
ations. It could also be utilized by
the fleet or individual ships in ex-

tending the distance of their radar
coverage with the possibility of

keeping direct wire contact instead

of radio transmission.

Defence

Where the defence job is chiefly

a searching operation, and requires

detail examination of the surface

or under surface conditions, the

helicopter provides an ideal med-
ium. It is particularly suitable in

naval activities such as anti-sub-

marine warfare or mine clearing.

It is also an ideal transport vehi-

cle for evacuating civilian popula-
tion in the event of large scale

destruction of a city.

Use of the helicopter as an
aerial platform from which sub-
marines can be searched for and
attacked has been the subject of

tests by the United States Navy.
The use of ship-based helicopters

for spotting and destroying float-

ing and fixed mines, as well as for

harbour patrol, is a new use dis-

covered through Korean exper-
ience. Land mine fields can be
traversed and also opened by the
use of the helicopter and the addi-
tion of towed devices.

In the event atomic bombs were

2 The helicopter's ability to land in
otherwise inaccessible areas permits it

to be used in salvaging operations
almost completely regardless of where
the downed aircraft may be.
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to bo dropped on populous indus-

trial and military centres, the re-

sulting destruction is difficult to

comprehend. Physical devastation

combined with radioactivity would

make these areas practically im-

penetrable. The helicopter is the

only vehicle which could function

as a transport under such circum-

stances. Its basic flight charac-

teristics should prove invaluable in

decontamination work. A recent

Civilian Defence study by the

New York Port authority indicat-

ed 30 H-21 helicopters could
evacuate 26,000 personnel a day.

Aftack

The attack functions of a heli-

copter may be broadly divided

into: carrying assault troops and

weapons; redeployment of troops

as the course of battle may re-

((uire; and to directly attack tanks

or emj^lacements with rockets and

other weapons. The ability to land

forces at strategic points behind

enemy lines, and to bring up

troops and supplies has resultedin

recent military demands for in-

creased helicopter production.

It is apparent that the atom

bomb has not removed the neces-

sity for amphibious assault. The
helicopter is an ideal assault vehi-

cle in many cases for more rapid

delivery, and removal of large

force concentrations. A suitable

assault helicopter could make all

standard infantry divisions capable

of being air lifted into a forward

airhead where there are no pre-

pared runways. The Marines have

pioneered the use of transport

helicopters in assault operations.

No longer is the beach head as-

sault a "must" for a Marine
landing.

Relative Cost

Initial, Operating and Maintenance

The helicopter lends itself more
readily to quantity production

than does the aeroplane, it does

not require large sections or ex-

tremely thin materials distributed

over large areas, and most of the

specialized helicopter components

are readily producible by econom-

ical machine manufacturing meth-

ods, given a reasonable volume of

production.

In recent C.A.B. (hearings a 16-

to 20-passenger helicopter indicat-

ed an operating cost of 38 cents

per ton mile in short haul opera-

tions. For an 8 to 10 place ma-
chine, this was 100 cents per ton

mile. In comparing costs between

aeroplanes, other media of trans-

portation and the helicopter, again

due consideration must be given to

the expenditures that are a basic

requisite of any other form of

transportation. Transportation by
surface motor vehicles involves the

cost of highways; railroads must
have large investment and expense

in trackage, and the conventional

aeroplane requires the expensive

investment and operating costs of

airports. The helicopter requires

less supporting facilities and in-

direct expenditure than does any
other means of transportation.

Thus, any realistic comparison of

the helicopter with other transpor-

tation media really should include

all of the costs inherent to the

other media.

Battle Vulnerability

Much speculation has been spent

on evaluating the effects of gun-
fire and other weapons on the heli-

copter in order to ascertain its vul-

nerability under battle conditions.

The vulnerable sections are fairly

comparable to an aeroplane's, with
the addition of the transmission

system and the rotor system. The
former, being small in area, can
be protected against small caliber

ammunition by suitable armour
without excessive weight penalty.

Since the control of the helicopter

is in the rotor itself and is inde-

pendent of forward speed, the heli-

copter can be manoeuvred rapidly
about all axes even when flying at

slow speeds. However, this man-
oeuvring rate could not escajie

gunfire if in an open area.

Smoke screens, fog and darkness
can be utilized to hide the heli-

copter's approach to an objective.

Consequently, the total effect of

ground fire can be considerably

reduced. Indications from the front

line oi)erations in Korea seem to

show a low degree of vulnerability

of the helicopter to small arms
fire. Several tests of the helicop-

ter's vulnerability from the air

have been conducted with conflict-

ing results. However, as in all

other offensive operations, control

of the air is a prerequisite for heli-

copter operations, so that threat

from enemy aircraft is greatly

reduced.

Conclusions

From the above discussion it is

evident there are certain functions

performed by the helicopter, that
cannot be performed by any othei'

vehicle, such as evacuation from
contaminated atomic areas. In
such jobs, the helicopter's value,
when needed, is infinite. In the
main, the helicopter's major value
is in performing routine mission^
with a large factor of increased
efficiency over existing methods.
With sympathetic trials and test-

ing, many new military utilizations

of the transport helicopter are yet
to be found.

What is even more important in

these days of basic planning, is

the realization of the extent and
impact that the combination of

these various increases of effi-

ciency can produce when made on
a broad enough scaJe. However, the
effect of higher transport efficiency

in a perimeter war operation, or

preparation, can considerably re-

duce the overall size of standing
armies and navies. Consequently,
these economies offer the defensive
nations help in counteracting the

very drain of resources that its

enemies may have designed to use

as a long range economic weapon.

Aircraft Tires Checked by Sound Beam

An ultrasonic tester has been

designed for checking used aircraft

tires to determine if they can be

re-treaded and used again, just as

motor tires are re-treaded.

The tester, developed jointly by
Dunlop and the General Electric

Company, checks the inside of the

tire to ensure that there is no in-

ternal fault in between the fabric

and rubber. If a faulty aircraft

tire, sui)erficially sound, were re-

treaded, it might result in failure

during a critical landing or take-

off run.

The ultrasonic tester is a ma-
chine which revolves the tire in a

bath of water through which is

projected a sound beam of a high-

er frequency than the human ear

is tuned to jiick up. A series of

receiving crystals pick up signals

from a transmitter inside the tire,

and the signal strengths are read

off a series of dials. A fault inside

the tire shows up at once.
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From
Month

To
Month

Notes of the Institute and Other Societies, Comments
and Correspondence, Elections and Transfers

R.M.C. Now on Four-year Schedule

The Royal Military College at

Kingston, for the first time since

tlie last war, now has students who
are taking their fourth and final

year.

Those taking engineering sub-

jects may obtain diplomas in four

main branches of engineering,

chemical, civil, electrical and me-

chanical. It is understood that

holders of these diplomas will be

able to obtain their degrees from
any accredited engineering college

or university by taking tlie work
and examinations of the final

year at such institutions. As a

result of the introduction of fourth

year work in these subjects con-

siderable expansion of staff and
equipment has been necessary.

Chemical engineering is given

by the Department of Chemistry
which is headed by Colonel W. R.
Sawyer, also director of studies

at the College. The new chemical
laboratory will be completed short-

ly and will be equipped to carry out

industrial experiments many of

them on a plant scale and some
with a direct military application.

The department of Civil Engi-
neering which is under the direc-

tion of Major J. Burgoin has a new
laboratory which contains some of

the most modern equipment for
~ testing construction materials of

every description. Provision is

also being made for carrying out

actual construction work of var-

ious kinds on a sectional scale.

In the Electrical Department,
which is headed by Lt.-Col.

G. W. Holbrook, m.e.i.c, there

will be an electrical workshop as

well as an electronic section. The
workshop will contain in addition

to the usual motors and genera-

tors, a stepdown transformer and
a battery bank which can be used

for emergency lighting. Another
feature of the Electrical Depart-
ment will be the provision of a

number of oscilloscopes one of

which .will have a camera attach-

ment capable of producing a fin-

ished positive in exactly sixty

seconds.

Lt.-Col. P. C. King, m.e.i.c, is

to be the head of the Mechanical
Engineering Department and in

the laboratory under his charge

there are steam and internal com-
bustion engines, a two-stage air-

compressor, a wind tunnel, as well

as various types of equipment for

use in hydraulic experiments.

There is also a machine for lique-

fying air which is used in cooling

processes.

The total number of colleges

and universities now giving engi-

neering courses in Canada will be

nineteen in all.

General Discussion on Heat Transfer

Report on the General Discussion on Heat
Transfer held at the Institution of Mechan-
ical Engineers, September 11th to 13th, 1951

This Conference was arranged by
two committees, meeting simul-

taneously on both sides of the

Atlantic, the composition of the

respective committees being as fol-

lows:

Acting for (he Institute of Mechanical
Engineers

Chairman: Professor O. A. Saun-
ders, D.Sc.(Eng.), M.A., M.I.Mech.
E.

S. F. Dorey, C.B.E., D.Sc,
Wh.Ex., M.I.Mech.E., F.R.S.

J. F. Alcock, O.B.E., B.A., M.I.
Mech.E.

Ezer Griffiths, O.B.E., D.Sc,
F.R.S.

E. J. Le Fevre, B.Sc(Eng.),
Wh.Sc, M.I.Mech.E.

N. A. McNeill, M.A., M.I.Mech.-
E.

W. F. C. Schaap.

Cover Picture

The cover picture this month shows an unusual combination of

bridges. The erection of the Anlaw Bridge over the Skeena River in

B.C., was featured in the October issue of the Journal, and the picture

on this month's cover shows the completed new bridge with the

Bailey temporary supporting structure still in position and the

original highway bridge in the foreground.

Photograph by courtesy of Dominion Bridge Company
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R. A. Smith, INI.A., A.M.I.Mech.-
F

R. W. Bailev, D.Sc.(Eng.), Wh.-
Sc, M.I.Mech.E., F.R.S.

Acting for the American Society of

Mcch aiiical Engineers

Chairman: Professor A. P. Col-

burn, Pli.D., M.A.S.M.E.
American Chemical Society

—

Walter E. Lobo, B.S., M.A.S.M.E.
American Institute of Chemical

Engineers—T. B. Drew, B.S., M.S.,

M.A.S.:\I.E.

American Institute of Physics

—

INIark Zemansky, B.S., A.M.. Ph.D.
American Mathematical Society

—Eric Reissner, Dipl. Eng., D.Ing.,

Ph.D., M.A.S.M.E.
American Physical Society—Ar-

thur Kantrowitz, B.S., M.A.,"Ph.D.
American Society of Heating and

Ventilating Engineers—L. P. Saun-
ders.

American Society of Mechanical
Engineers

:

J. A. Goff, B.S., M.S., Ph.D.,
M.A.S.M.E.—Apphed Mechanics
Division.

A. L. London, B.S., M.S.,
M.A.S.M.E.—Gas Turbine Div-
ision.

A. C. Mueller, Ph.D., M.A.S.-
M.E.—Heat Transfer Division.

F. G. Hechler, B.S., M.E.,
M.A.S.M.E.—Oil and Gas Power
Division.

J. L. Yellott, B.S., M.M.E.,
M.A.S.M.E.—Power Division.

American Society of Refrigerating
Engineers—C. M. Ashley, M.E.

Engineering Institute of Canada
—E. A. Allcut, M.Sc, M.E., M.E.-
I.C, M.A.S.M.E., M.I.Mech.E.

Institute of the Aeronautical
Sciences—J. V. Charyk, B.Sc, M.S.,
Ph.D.

Society of Automotive Engineers
—G. J. Huebner.

After screening, ninety-one papers
were selected for presentation at the
Conference, and these were pre-

sented b.y the reporters from Europe
and Xorth America respectively.

The scope of these papers was
restricted to developments which
had taken place during the years
1941 to 1950, and they were arranged
in five main groups, namelj'^

:

Section I—Heat Transfer with
Change of State. (16 papers).

Section II—Heat Transfer Be-
tween Fluids and Surfaces. (21

papers).

Section III—Conduction in Solids

and Fluids. (16 papers).

Section IV—Pv,adiation, Instrumen-
tation, Measurement Techniques
and iVnalogies. (18 papers).

Section V—Special Problems. (20

papers;.

The sessions were conducted by
the co-chairmen, each of whom
dealt primarily with the papers and
discussions relating to his particular

area. The names of the Co-Chair-
men and Reporters were as follows:

Section 1

Co-Chairmen:

Reporters:

Section II

Co-Chairmen

:

Reporters

:

Section III

Co-Chairmen

:

Reporters:

Section IV
Co-Chairmen

:

Reporters:

Section V
Co-Chairmen:

Reporters

:

Europe—Professor
Sir Geoffrey I .Tay-
lor, Hon. M.I.Mech.-
E., F.R.S.

U.S.A . and Canada—
Professor E. A.
Allcut, M.Sc, M.E.,
M.A.S.M.E., M.I.-

Mech.E., M.E.I. C.

Europe—R. A. Smith,

M.A., A.M.I.Mech.-
E.
U.S.A. and Canada—
A. C. Mueller, D.Sc.

Europe—Ezer Grif-

fiths, O.B.E., D.Sc,
F.R.S.

U.S.A . and Canada—
A. L. London, B.S.,

M.S.
Europe—Dr. H. S.

Arms
U.S.A. ayid Canada—
Professor Byron
Short

Europe—Professor
O. A. Saunders,
D.Sc.(Eng.), M.A.,
M.I.Mech.E.
U.S.A . and Canada—
W. E. Lobo, B.S.,

M.A.S.M.E.
Europe—Mrs. M.
Fishenden, D.Sc.

U.S.A. and Canada—

-

Dr. Carl Kayan.

Europe—'R. W. Bai-

ley, D.Sc(Eng.),
Wh.Sc, M.I.Mech.-
E., F.R.S.

U.S.A . and Canada—
L. P. Saunders.

E uropc—Professor A.

W. Scott, Ph.D.,
B.Sc, M.I.Mech.E.
U.S.A. and Canada—
Dr. K. Wohl.

Europe—Professor
D. M. Newitt.
U.S.A.andCanada—
Dr. H. L. Dryden.
Europe—J. F. Al-

cock, O.B.E., B.A.,

M.I.Mech.E.
U.S.A . and Canada—
Professor G. M. Du-
sinberre.

The number of members regist-

ered for the Conference was 674,
originating as follows:

From North America ... . 15

Europe 44
Great Britain 615

Fift}^ different societies co-oper-
ated with the Institution of Mech-
anical Engineers and the American
Society of Mechanical Engineers. Of
these, twenty-nine were from Great
Britain, four from Conunonweatlh
countries, six from Europe and
eleven from the American continent.

The hall was full for all of the
sessions and, in addition, overflow
meetings were arranged in different

rooms; the voices of the speakers
being carried to the audiences by a
public address system. The discus-

sions were livelj' and informative,

as might be expected from an as-

sembly containing so many experts

in the subject. The general feeling

was that the conference had been a
great success and that its published
proceedings would be a noteworthy
addition to the literature on the

subject.

On the last day of the conference,

a general session was held, at which
one subject was selected for special

discussion. That selected in Section

III was "Heat Transfer Through
Thermal Insulating Materials", re-

lating to the substance of a paper
presented by me during the pro-

ceedings of that section. Another
paper on "The Possibilities of the

Heat Pump in Canada"' was pre-

sented by ]Mr. F. C. Hooper and
the writer. These were the only

contributions from Canada.
In addition to the formal pro-

ceedings, a reception was held on the

evening of Tuesday, September 11th.

On the following evening the James
Claj'ton Lecture was given by Pro-

fessor A. P. Colburn, who was
chairman of the Xorth American
Committee, and on Friday, Sep-

tember 13th, the conference closed

with a dinner for those attending

from o^•erseas and for members of

participating institutions and so-

cieties.

.\fter editing, all the papers

together with a report of the discus-

sions thereon are to be printed in

book form and will thus constitute

the official record of the proceedings.

It is expected that a copy of tliis

report will be available in the

Institute Library when issued. Titles

of all papers together ^\ith the

names of the authors are available

meanwhile upon request.

Respectfully submitted,

E. A. Allcl't, m.e.i.c.

(E.I.C. Representative
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Carrespondence

Mr. Editor:

The Student Guidance Commit-
tee of the Montreal Branch has

asked me to write, through your

medium, to those university under-

graduates in the E.I.C who are

taking part, or are about to do so,

in the High School student coun-

selling activities mentioned on

page 776 of the August Journal.

We should like to suggest that

in each city where this excellent

activity is planned the engineer-

ing students involved should first

check to see if the local E.I.C.

branch, the C.I.M.M. or C.I.C.

branches, or any other engineer-

ing group, are carrying on such

student guidance work in or for

the High Schools and junior col-

leges.

Having made contact with this

group, the undergraduates could

modify their programme to fit in

with or, better, directly assist

that of the older practising engi-

neers. Thus youthful enthusiasm
and current knowledge of engi-

neering faculty standards could

be added to the varied experience

of the members of the E.I.C. or

other guidance committee, to the

greater benefit of the High School
students who are being served,

and at the same time conserving
the time of the guidance counsel-

lors on the school staffs.

We can, we believe, assure the

university student delegates to the

1951 conference that they will re-

ceive full co-operation from the

branch committees, where they

exist. It is recognized that high

school students in cities and towns
where no university is situated

need even more help than those

located in university cities, and
this is a service that the E.I.C.

must endeav-our to supply in the

near future.

H. C. NOURSE, M.E.I.C,

Chairman,
Student Guidance Committee,

Montreal Branch E.I.C.

Erratum

In the October issue of the

Journal, page 988, by an error, the

signature of the first letter under
"Correspondence" was omitted. The
letter was printed with the kind
permission of the correspondent,

Mr. I. Raidel, m.e.i.c, of Loyola
University, Los Angeles, California.

The President and Award Winners
The president, on making his annual visit to the Branches, took advantage of the opportunity to present honorary

memberships and medals to recipients who were unable to attend the annual meeting last May.

Right: Dr. W. R. TurnbuU was presented with .the cer-
tificate of honorary membership at a dinner meeting of
the Saint John Branch on October 1st. The photograph
includes, left to right. Dr. Macnab, D. O. Turnbull,
M.E.I.C, and Dr. W. R. Turnbull.

Lower left: W. A. Mather, president of Canadian Pacific
Railway, received the certificate of honorary membership
at the dinner meeting of the Montreal Branch on October
18. Left to right are: Mr. Mather, Dr. J. B. Stirling and
Dr. Macnab.

Lower right: F. S. Small received the Gzowski Medal for
1950, from President Macnab, at the meeting of the
Moncton Branch of the Institute on September 26. Left
to right. President Macnab, E. M. Nason, chairman of
the Moncton Branch, and Mr. Small.
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News of Other Societies

The first general meeting for tlie

1951-52 season of the Scientific

Instrument Manufacturers As-
sociation of Canada (Box 57, Pos-

tal Station A, Toronto, Ont.) took

place on Wednesday, September sity of Illinois

12th.

Award at the American Welding
Society's annual meeting in De-
troit in October. Mr. Bruckner is

research associate professor of

metallurgical engineering, Univer-

J. H. Palmason, m.e.i.c, general

manager of Canada Creosoting

Ltd., Montreal, was recently elect-

ed president of the Forest Pro-

ducts Institute of Canada.

The American Institute of

Chemical Engineers (120 East

41st Street, New York 17, N.Y.)

has issued the following schedule

of meetings: The annual meeting,

December 2-5, 1951, at Chalfonte-

Haddon Hall Hotel, Atlantic City,

N.J.; and meetings at Atlanta,

Ga., March 16-19, 1952; at French

Lick, Lid., May 11-14, 1952; and

at Chicago, 111., Sept. 11-13, 1952.

The Institute of the Aero-
nautical Sciences (2 East 64th

Street, New York 21, N.Y.) an-

nounces the Fifteenth Wright
Brothers Lecture, to take place at

the U.S. Chamber of Commerce
Auditorium, Washington, D.C.,

December 17, 1951.

American Society for Testing
Materials (1916 Race St., Phila-

delphia 3, Pa.) announces the 50th

anniversary meeting, which will

take place in New York City, June
23-27, 1952.

The spring meeting of A.S.T.M.,

is scheduled for the week of March
3, 1952, at the Hotel Statler,

Cleveland, Ohio.

A.S.T.M. has also announced the

award of the Smith Memorial
Medal to Professor Edward R.
Schwarz, head of the Textile

Division, Massachusetts Institute

of Technology.

The American Welding So-
ciety ha.s elected Charles H. Jen-
nings, engineering manager. Weld-
ing Dept., Westinghouse Electric

Corp., as its president for 1951-52.

Mr. Jennings took Qffice during the

week of October 15, at the annual

meeting of the Society at Detroit.

W. H. Bruckner was awarded
the 1951 Lincoln Gold Medal

Andrew Reid, 11 Garrick Street,

London, W.C. 2, England, an-

nounces that the third Mechanical
Handling Exhibition and Con-
vention is to be held at Olympia,

London, from June 4 to 14, 1952.

W.C. 2, England) announces a

Television Convention which will

be arranged by the Committee of

the I.E.E. Radio Section for April

28 to May 3, 1952.

The convention will be devoted

to "The British Contribution to

Television", and will include ses-

sions on Programme Origination,

Point to Point Transmission,

Broadcasting Sections, Propaga-
tion, Receiving Equipment Non-
broadcasting Application, System
Aspects.

The Institution of Electrical

Engineers (Savoy Place, London,

August, 1952 is announcd as the

date of the fourth congress of the

International Association for
Bridge and Structural Engi-
neering at Cambridge, England.

Elections and Transfers

At the meeting of Council held at the

St. Louis Hotel, Rimouski, P.Q., on
Saturday, October 13th, 1951, the report

of the Admissions Committee was pre-

sented and the following elections and
transfers were approved:

Members:
W. Archbold, New Glasgow
R. G. Barbour, Montreal
E. Bukkfalvi, Montreal
C. W. Currie, Charlottetown
S. J. Gore, Toronto
R. K. Graves, Calgary
L. W. Hacker, Summerside
B. J. d'A. Harlow, Montreal
G. J. Hayes, Summerside
E. J. Jakobsons, St. John's

S. P. Lockhart, Hamilton
E. K. Macnutt, Charlottetown
L. B. Stacey, Vancouver
R. G. White, Charlottetown

Juniors

:

J. D. Denovan, Montreal
A. G. Gentle, Montreal
M. L. F. J. Rooney, Landis, Sask.

Transferred from the class of
Junior to that of Member:

F. R. Boucher, Montreal
W. L. Bradley, Kitchener
J. A. Clement, Victoriaville

L. P. E. Dancose, Mont Joli

G. J. Dunne, Montreal
R. E. J. Dupuy, Rimouski
H. M. Edwards, Kingston
A. H. Gillis, Summerside
H. J. M. LeBrun, Quebec
J. Lemieux, Sherbrooke
D. E. MacLean, Summerside
T. B. McLennan, Charlottetown
H. R. Miller, Charlottetown
C. H. Mitchel, Los Angeles
V. A. Pakalniskis, Malartic, Que.
J. N. Proulx, Quebec
R. B. Smith, Charlottetown
R. E. Stone, Alexandria, Va.
C. H. Stewart, Charlottetown
J. S. Sugiyama, Calgary
J. L. Vaillancourt, Montreal
W. G. E. Wood, Beaupre, Que.

Transferred from the class of
Student to that of Member:

C. r. A. Buckingham, Charlottetown
J. Gilmore, Charlottetown

K. C. Martin. Charlottetown
W. S. Veale, Charlottetown

Transferred from the class of
Student to that of Junior:

M. S. Sheldon, Vancouver

The following Students were admitted:
A. [Badner A. Nakash
D. W. BaUantyne A. R. Nicol
W. L. Barrett
M. P. Estey
J. J. Gillman
P. A. Girard
S. Harvor
S. J. Ali Khan
H. B. Kolm

E. G. Puddington
G. L. Roy
R. N. Smith
R. E. Smith
R. H. Vezina
R. A. WilUams
F. E. Zambon

Applicaions 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:

Saskatchewan
Members

:

R. S. Dawson
G. F. MiUer
A. G. Roy

Junior:

R. D. Donnelly

Junior to Member:
W. H. Abel
G. M. Beaumont
W. J. Jessup
N. D. Kirton
R. J. Riecken
T. E. Tribe

Student to Junior:

W. Chow
N. Daviduk
N. A. Flaten
T. C. Morgan
W. N. Tivy

Manitoba
Members:
H. Benditt
W. H. H. Dickins
T. J. Halme
P. J. Kelly
D. S. G. Ross

Junior to Member:
W. R. Shane
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News of the Personal Activities

of

Members of the Institute

Gen. the Hon. A. C. L. McNaughton,
M.E.i.c, wartime commander of the
First Canadian Army, has been appoint-
ed honorary colonel of McGill Univer-
sity Contingent, Canadian Officers'

Training Corps.
Gen. McNaughton is chairman of the

International Joint Commission in

Ottawa. He is the former Minister of

National Defence of Canada and the
former president of the National Re-
search Council, and was a Canadian
delegate to the United Nations.

Col. R. D. Harkness, m.e.i.c, was re-

cently appointed a director of the Royal
Bank of Canada.

Col. Harkness is president and a
director of Northern Electric Company
Limited. He is also a director of Con-
solidated Mining and Smelting Co. of

Canada Ltd., The Bell Telephone Com-
pany of Canada, and Howard Smith
Paper Mills Ltd.

A. E. MacDonald, m.e.i.c, dean of the
faculty of engineering and architecture,

University of Manitoba, was appointed
recently to the National Industrial De-
sign Committee. This committee of
manufacturers, retailers, and designers,
meets twice yearly in Ottawa to pro-
mote greater use of Canadian talent
in product design.

J. L. McKeever, m.e.i.c, has been ap-
pointed works engineer of Canadian
General Electric Company's Peter-

borough Works, to succeed G. R. Lang-
ley, M.E.I.C, who retired recently.

Mr. McKeever attended the Univer-
sity of British Columbia and graduated
with the degree of B.A.Sc. After taking
C.G.E.'s "Test" Course in Peterborough,
he joined the Induction Motor En-
gineering division there, assisting in the

development of K.C. and K.H. f.h.p.

motors and S.C.R. induction motors. He
was transferred to A-c-d-c Engineering
in 1935 and three years later was ap-
pointed general engineer, becoming the
only application engineer in Peterbor-
ough Works. He headed the Industrial

and Central Station Engineering section

until his recent appointment.
He is a member of the American In-

stitute of Electrical Engineers, the Can-
adian Electrical Association, and the
Canadian Committee of the Interna-
tional Electrotechnical Commission.

J. L. McKeever, M.E.I.C.

G. R. Henderson, M.E.I.C.

G. R. Henderson, m.e.i.c, has assumed
the duties of general manager for the
Canadian activities of Catalytic Con-
struction Company, and will remain at

Sarnia, Ont. Previously he was chief

engineer for Polymer Corporation, Sar-
nia.

Mr. Henderson is a Queen's Univer-
sity honour graduate in civil engineer-
ing, class of 1925. He followed the H.E.
P.C. student apprentice course that year
and later came to Montreal, to work
on hydraulic machine design for Dom-
inion Engineering Works. From 1929 to

1932 he was with the Power Corporatiou
of Canada. He joined Shell Oil Com-
pany, Montreal, in 1932, becoming chief

engineer of the refinery in 1936. In
1940 he went to England where he wad
in charge of construction of a new re-

finery of Shell Marketing and Refinery
and was chief engineer during the first

year of operation. He went to Polymer
Corporation in 1942 and was appointed
chief engineer in 1944.

Mr. Henderson was chairman of the
Sarnia Branch of the Institute in 1948.

Dr. A. C. Christie, m.e.i.c, has been
awarded by Johns Hopkins University
the honorary degree of doctor of laws.

He received this degree in June this

year before leaving for Japan as a
member of an Engineering Mission on
Technical Education. The mission spent
eight weeks in Japan at the request of
the Supreme Command of the Allied
Powers, to study the situation in Japan
and to confer with the Japanese on
future developments.
Dr. Christie is professor emeritus of

mechanical engineering of Johns Hop-
kins University.

Harold A. Cooch, m.e.i.c, was elected
president of the Canadian Electrical
Manufacturers Association at the seventh
annual meeting of the Association in

Niagara Falls, Ontario, in September.
Mr. Cooch is chairman of the board
of Canadian Westinghouse Company
Limited, Hamilton and he is a promin-
ent figure in civic and industrial circles.

Harold A. Cooch, M.E.I.C.

Mr. Cooch has spent his entire busi-
ness career with Westinghouse, starting
as a sales engineer in 1910 following
graduation with a B.A.Sc. degree in
electrical engineering from the Univer-
sity of Toronto. He became president
in 1949 and board chairman last year.
He is a past-president of the Hamilton
Chamber of Commerce

;
past-chairman

of the Engineering Institute of Canada,
Hamilton Branch; a former councillor
of the Association of Professional Engi-
neers of Ontario.
Mr. Cooch served in France with the

3rd Division, Canadian Engineers, in
the first World War and is honorary
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Compare these

two actual freon

condensers:

Capacity of Unit

Overall Shell Size

No. of Tubes (Copper)

Size of Tubes

Effective Tube Length

Total Surface Area

Net Weight of Units

3 tons

85/8"x46V4"

48

%"

156.5'

26.3 sq. ft.

168 lbs

3 tons

t^i'xAWi

20

5/8"-19Fins

55.8'

28.4 sq. ft.

112 lbs.

A 4" length of UNIFIN "Lo-Fin" (19 fins

to the inch) has the same surface area as

a 12"

meter.

length of plain tube of similar dia-

When used in place of plain tubing In conventionci

shell and tube exchangers, UNIFIN "Lo-FIn" reduces the

number of tubes by more than half.

This means —
LOWER SHELL COSTS . . . SIMPLIFIED CONSTRUCTION . . .

FEWER MAN/HOURS PER UNIT . . . LOWER REPLACEMENT
AND MAINTENANCE COSTS . . . LESS METAL REQUIRED
FOR SHELLS!

Again — the capacity of condensers now in use can be
greatly increased by replacing their present plain tubing

with Unifin "Lo-FIn".

Forfull information, please write to:—

UnHin Tube<^
— lOHDON. CANADA

lieutenant-colonel of the 5th Technical
Regiment, R.C.E.M.E., Hamilton.

To the Canadian Electrical Manufac-
turers A.s.sociation Mr. Cooch brings a
wealth of experience as a busine.s.s leader
who ha.s been clo.sely identified with
movements to firpmote the growth of

the electrical industry for more than 40
years.

Other officers of C.E.M.A. are listed

as follows; vice president: Brig. F. C.
Wallace, Smith & Stone Limited,
Georgeto\vn, Ont., and Fiberglas Canada
Limited, 0:hawa, Ont.; O. W. Titus,
M.E.i.c . Canada Wire & Cable Company
Limited, Leaside, Ont.; Crawford Gor-
don, Jr., president and general manager

(38) 1088

of A. V. Roe Canada Limited, Malton,
Ontario. Members of the Executi/e
Committee are: W. C. Cannon, Frigi-

daire Products of Canada Limited, Lea-
eide, Ont.; Col. R. D. Harkness, mj;.i.c.,

Northern Electric Company Limited,
Montreal, Que.; W. J. W. Reid, m.e.i.c,

Otis Elevator Company Limited, Hamil-
ton, Ont.; PL M. Turner, Canadian Gen-
eral Electric Company Limited, Tor-
onto. Ont.; secretary, H. L. Wright, Cur-
tis Lighting of Canada Limited, Leaside,

Ont.; treasurer, L. E. Messinger, Cana-
dian Line Materials Limited, Scarboro'
Junction, Toronto, Ont.

H. J. Buttcrill, M.E.I.C, has been ap-
pointed chief metallurgist and chief in-

spector at the Arvida Works of the
Aluminum Company of Canada Lim-
ited. Formerly he was chief engineer in

charge of Armament De.¥ign, Canadian
Armament Design & Experimental
Establishment, at Quebec.
A graduate of the University of Tor-

onto, Mr. Butterill received a B.A.Sc.
degree in 1940. He joined the Royal
Canadian Electrical and Mechanical En-
gineers after graduation, serving in var-
iou.s ranks in the Ordnance Corps and
R.C.E.M.E., being promoted to major on
joining the Armament Design Depart-
ment of the Ministry of Supply, Eng-
land. In 1945 he went to The Interna-
tional Nickel Co. in Toronto, Ont., as a
member of the Development and Re-
search Division where he remained until

1948. He then joined the Defence Re-
search Board as chief engineer of the
Canadian Armament Design and Ex-
perimental Establishment at Quebec.

Philip S. Gregory, M.E.I.C., vice-presi-

dent in charge of power sales for The
Shawinigan Water and Power Companj',
has been elected a director of the Com-
pany.
After graduating from fniversitj- of

P. S. Gregory, M.E.I.C,

Bishop's College and, in 1911. from Mc-
Gill as a bachelor of science in electrical

engineering, Mr. Gregory spent a few
years with the Canadian Westinghouse
Company Limited in Hamilton, Mon-
treal Tramways Company and the Elec-
trical Commission of Montreal before
joining the Shawinigan Company in

1918. He was in charge of the Shawini-
gan system's changeover from 30-cycIe

power between 1919 and 1923, becoming
assistant general manager of die com-
pany in 1930, and vice-president in

1941. Mr. Gregory is also vice-president

and a director of Quebec Power Com-
pany, and a director of Shawinigan
Chemicals Limited.

F. R. Phillips, M.E.I.C, and H. J. Bar-

ratt, p. ENG., wish to announce that, as

of October 1st of this year, they have
taken over the practice of Pearson and
Phillips in Vancouver, B.C. The firm

will now be known as Pearson. Phillips

and Barratt, consulting engineers.

.Arthur Pearson will not be a partner
but will be available to act in an ad-

visory capacity to the new firm.

E. H. Sanguine, m.e.i.c. of the Alum-
inum Company of Canada, Limited, has

been transferred from Arvida, Que., to

Montreal.
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Mr. Sangwine studied at the Univer-
sity of Saskatchewan where he received

a B.Sc. degree in chemical engineering
in 1938. He joined the Aluminum Co.
of Canada after graduation as a tech-

nical assistant at the Arvida Works.
Appointed superintendent of pot rooms
in 1947, he supervised the electrolytic

reduction of aluminum oxide to metal-
lic aluminums.

T. H. Jenkins, M.E.i.c, of Canadian
National Railways who has been work-
ing in Toronto as a regional bridge
engineer, has been transfeiTed to Mon-
treal as system engineer of bridges.

Mr. Jenkins graduated from the Uni-
versity of Toronto in 1925, and worked
for a year with Canadian Bridge Com-
pany Limited at Walkerville, Ont., as a
structural steel detailer. He then be-

came connected with the Grand Tnink
Western Railroad Company, at Detroit,

Mich., as structural draftsman on bridges

and buildings. He continued to work on
design and estimate of bridges and
buildings and as a bridge engineer for

the Company for many years. He join-

ed Canadian National Railways in 1950,

in Toronto, Ont., as a bridge engineer.

E. L. Ruggles, M.E.I.C.

E. L. Ruggles, M.E.I.C, has been ap-
pointed as vice-president and general
manager, of Bird-Archer Co. Limited
with headquarters at Cobourg, Ont. At
the time of his appointment, Mr.
Ruggles was a.ssistant general manager.
He was born and educated in Regina,

Sask., and he graduated in 1935 from
the University of Saskatchewan in civil

engineering. He joined The Bird-Archer
Co. Limited in 1937 as a service engi-
neer in the Railway Department, in

Western Canada. In 1943 he was ap-
pointed district manager for Western
Canada. In 1946 he was appointed
assistant general manager, with head-
quarters at Montreal.

C. A. Colpitis, M.E.I.C, has been ap-
pointed assistant chief engineer for the
Canadian Pacific Railway Company
with headquarters at Montreal.
Mr. Colpitts has been in Vancouver,

B.C., where he was district engineer of
the British Columbia district.

An engineering graduate of the Uni-
versity of Manitoba, he became division
engineer for Canadian Pacific Railway
at Saskatoon in 1941. He worked as
division engineer at Vancouver for five

years, after which he was assistant dis-

trict engineer for a time.

A COSTLY MAINTENANCE PROBLEM BEATEN
Deloro Stellite resists abrasion, corrosion and high temperature wear. Many
Stellited pump sleeves and shafts last years compared to weeks. One plant

regularly obtains 900 hours active operation where steel sleeves were
changed every 60 hours.

Look for Stellite when you buy new pumps.

Don't scrap your worn pump sleeves . . . send them to Deloro where they're

custom stellited, by experts, accurately ground and promptly returned.

ELORO STELLITE
non-ferrous alloy of Cobalt, Chromium ond Tungsten

DELORO SMELTING AND
REFINING CO. LTD. Deloro, Ont.

HARDFACING RODS AND ELECTRODEJ

CASTING UP TD 100 POUNDS

GRADE 100- CUniNG TDOIS FOR HEAVY FEEDS
CUSTOM STEUITING BY EXPERTS

GAUGES. CENTRES. MACHINE COMPONENTS
PRECISION INVESTMENT CASTING IN MANY ALLOYS

L. G. Chavignaud, M.E.I.C, has been
appointed general manager of mining
operations for the North Western Coal
& Oil Limited at Robb, Alberta.

Mr. Chavignaud has been in coal

mining for the past 30 years and has
held executive positions with Luscar
Coals Limited, Cadomin Coal Company
and McLeod River Hard Coal Com-
pany (1941) Limited.
He served in the First War in the

19th Canadian Infantry Battalion and
with the Royal Air Force. He is a mem-
ber of the Alumni Association of the
University of Toronto, the Canadian
Institute of Mining and Metallurgy,
and the Association of Professional

Engineers of Alberta.

J. v. Daniliauskas, M.E.I.C, is a hydrau-
lic engineer with Power Corporation of

Canada Ltd., at Montreal. Previously
he was mechanical assistant in the chief

architect's office of the Canadian Na-
tional Railways in Montreal.
Mr. Daniliauskas graduated in civil

engineering in Lithuania, in 1939.

J. M. MacBride, M.E.I.C, of Canadian
Pacific Railways is in Winnipeg, Man.,
doing special engineering work. Mr.
MacBride has been with C.P.R. since

his graduation from University of New
Brunswick in 1938. He has been sta-

tioned at Montreal, and was most re-

cently assistant engineer of track.

Paul O. Freeman, m.e.i.c.^ is a struc-

tural engineer for Fraser-Brace Engi-
neering Co. Ltd., at Montreal, Que. Pre-
viously he was associated with Dom-
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More Provincial Cranes

::or Canadian Industry

Shown above is a high hook lift, 2
motor underhung travelling crane

for use in an automobile plant. All

electrical conductors are enclosed,

for safety. The lower illustration

shows a streamlined cab for a clam-

shell bucket crane, lifting clay in

a B. C. brick plant. The full-vision

cab travels with the trolley, afford-

ing the operator perfect control.

For chain hoists from '4 torii to 250
ton electric cranes, ask Provincial

Engineering.

PROVINCIAL ENGINEERING LTD. NIAGARA FALLS, CANADA
MONTREAL • TORONTO • VANCOUVER

MANUFACTURERS OF ALL TYPES OF ELECTRfC CRANES AND HOISTS

inion Bridge Co., Ltd., in Montreal and
Winnipeg, as a designer.
Mr. Freeman studied at McGill Uni-

versity where he received a B.Eng., in

civil engineering in 1943. After service

in the R.C.E. in World War II he did
post-graduate study and received a
master's degree in engineering from
McGill in 1946. He .joined Dominion
Bridge that year.

R. E. Davey, m.e.i.c, is town engineer
for the Town of Brockville, Ontario.
He had been town engineer for Trenton,
Ont., since 1948. From 1946 to 1948 he
worked as divisional operations manager
with Canadian Oil Companies Limited,
in Montreal. He had been associated
previously with the Toronto Transpor-
tation Commi.ssion. From 1942 to 194.5

he was engineer in charge of works and
buildings for the Naval Service of the
Department of National Defence, at

Shelburne, N.S.

R. T. Houlihan, m.e.i.c, of Canadian
Westinghouse Company Limited is the

district sales manager of the Company
in Vancouver.
After graduating from the Universit}'

of Alberta in 1941 he joined the West-
inghouse graduate student training

course.

Upon his retirement as a lieutenant
following service with the Royal Cana-
dian Navy, he joined the staff of West-
inghouse Western District at Winnipeg
as an apparatus salesman. He has been
the manager of the apparatus division,

western district, at Winnipeg for the
past year.

F. S. Heeley, m.e.i.c, is in Brazil work-
ing for the Brazilian Traction, Light
and Power Co. Ltd., in the hydro elec-

tric construction department at Sao
Paulo. Formerly he was in Winnipeg
working for the Hydro Electric System.
Mr. Heeley studied in England where

he graduated from the Royal Tech-
nical College at Salford, in 1947.

George Perris, m.e.i.c, of Canadian
Industries Limited, has been transfer-

red from Cornwall, Ont., to Copper
Cliff, Ont.
Mr. Perris is a graduate of the Uni-

versity of British Columbia where he
received the degrees of B.A.Sc. and
M.A.Sc. in chemical engineering in 1946
and 1947 respectively. He joined C.IX.
as a chemical engineer in 1947.

Noel Wright, m.e.i.c, wartime deputy
director of radio engineering for the
Royal Canadian Navj' and co-ordinator
of communications equipment supply,
was recently appointed to the sales en-
gineering staff of Brown Boveri (Can-

Noel Wright, M.E.I.C.

ada) Limited. Mr. Wright was recently
eastern district manager of Ferranti
Electric Limited with whom, except for

the war years, he was associated since

1928. He is in charge of sales of pro-

ducts of Brown Boveri"s new factory at

St. Johns, Quebec.

S. Sillitoe, M.E.I.C., has been appointed
production superintendent of the Belle-

ville plant of Northern Electric Com-
pany.
Mr. Sillitoe. the secretarj' of the

Belleville Branch of the Institute, has
been with the Compan}- since 1934.

when he joined it as a junior engineer
in the development engineering de-
partment. In 1941 he was assigned by
the Department of Munitions and Sup-
ply to a technical mission to England.
His subsequent positions at Northern
Electric were broadcast radio engineer,
broadcast equipment design engineer,
equipment engineer, audio systems en-
gineer, procurement sen-ice, and assist-

ant superintendent of the equipment
assembly shop.
Mr. Sillitoe is a graduate of L'niver-

sitv of Alberta, having received the de-
gree of B.Sc. m 1931, and M.Sc. in 1933.

J. W. Greason, mj;.i.c., and B. D. Mc-
Cafifrey, jr.E.i.c, left Windsor in Sep-
tember, to spend the remainder of the
year in Australia where thej- will be-
come fully acquainted with operations
at the Ford Motor Company of Aus-
tralia which has plants at Geelong, Sj'd-

ney, Brisbane, Adelaide and Perth. On
the return trip they will have a shorter
visit at the Ford Motor Compam> of

New Zealand at Lower Hutt, New Zea-
land.

J. W. Greason and B. D. McCaffrey
are supervisors in the manufacturing
department of Overseas Operations Di-
vision of the Ford Motor Company of

Canada.
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R. B. Walker, Jr.E.i.c, has left the em-
ploy of Canadian General Electric Co.,

where he was engaged in the installa-

tion of heavy electrical equipment with
the engineering services department. He
is with Shawinigan Chemicals Ltd. in

Shawinigan Falls, in the mechanical
maintenance department.
Mr. Walker studied at Queen's Uni-

\'ersity where he received a B.Sc. de-
gree in electrical engineering in 1949.

D. R. Sanderson, Jr.E.i.c, of Toronto,
Ont., a professional engineer and a
member of the C.C.F. party, was ap-
pointed alderman for Ward 7, Toronto,
recently.

Mr. Sanderson is a structural designer
with the firm of Gordon L. Wallace in

Toronto. He graduated in civil engi-
neering from the University of Tor-
onto in 1944.

A. R. Reid, jr.E.i.c, is with American
Locomotive Co. at Dunkirk, N.Y. He
was previously a junior engineer with
Montreal Locomotive Works Ltd.
Mr. Reid graduated from Cambridge

University in England in 1947.

D. C. Cramm, jr.E.i.c, London, Ont., is

a designing engineer with C. C. Parkei
and Associate.? Ltd., of London and
Hamilton, Ont.
Mr. Cramm graduated in 1948 from

the University of Toronto. He joined
the company soon after graduation, and
was an assistant designer at Hamilton
before being appointed to his present
position.

Charles G. Mills, jr.E.i.c, is assistant
engineer in the transmission department,
Quebec Division, of the Bell Telephone
Co. of Canada, at Montreal.

Mr. Mills has been with the Bell

Telephone Co. of Canada since his

graduation from McGill University in

1946. He was an engineering assistant

in Montreal, and was transferred to

Sherbrooke, Que., in 1948.

Jean E. Ste-Marie, jr.E.i.c, is field en-

gineer for Atlas Construction Co. in

Montreal. Formerly he was with the
Key Construction Co. in Montreal.

F. M. Tapley, jr.E.i.c, is employed with
the Saguenay Power Company as plant
engineer for the Isle Maligne generating
station. Previously he was with the
Winnipeg Electric Company as operat-
ing distribution engineer.

J. G. Tilleock, jr.E.i.c, is district engi-

neer of the Municipal Roads Branch of

the Ontario Department of Highways
in the Counties of Essex, Kent and
Lambton, Ontario. He first joined the
engineering staff of the Department at
North Bay, Ont., in 1947.

He is one of the few engineers in

Canada who can boast prior training
in the field of newspapers. He became
a pressman for the Watchman-Warder
Pre.ss at Lindsay, Ont., his home town,
in 1933, the year following his gradua-
tion from the Lindsay Collegiate In-
stitute. In 1940 he went to the Dom-
inion Arsenals, prior to enlistment, in

1941 in the Royal Canadian Air Force.
On discharge he enrolled at Univer-

sity of Toronto, faculty of applied
science and engineering from which he
graduated in 1949, wtih a B.A.Sc. degree.

Capt. B. Yarymowich, jr.E.i.c, who is

with the Royal Canadian Electrical &
Mechanical Engineers, and was station-
ed in Montreal, has been posted to a

student officer detachment to take a
series of specialist courses at the Aber-
deen Proving Ground at Maryland,
U.S.A.
A graduate of the University of Tor-

onto he received a B.A.Sc. degree in

chemical engineering in 1949.

R. K. Nicholson, jr.E.i.c, who is em-
ployed by the Canadian General Elec-
tric Company has been transferred from
Toronto to Montreal to work as sales

engineer in the apparatus division.

W. R. McKay, s.E.i.c, and G. R. de
Cotrel, S.E.I.C, were recently judged the
first and second prize winners in the

Canadian Construction Association
thesis competition for senior engineer-
ing students in Canadian universities.

Mr. McKay, student at the University
of Toronto, discussed "Concrete Con-
struction with Moving Forms"; and
Mr. de Cotret, of McGill University,

discussed "Usual Dredging Equipment
and the New 'Crusher Pump' Method".
The construction thesis competition,

was administered by the C.C.A.'s Prac-
tical Research Committee.

A. J. Williams, S.E.i.c, is one of the
eleven engineers from Canadian univer-

sities who received Athlone Fellowships
to study in England. Mr. Williams, a
graduate of Queen's University, will

spend two years in British industrial

centres.

A. D. Rarkow, s.e.i.c., is now employed
in Ottawa by the National Research
Council, in the radio and electrical en-
gineering division.

A graduate of the University of Mani-
toba, Mr. Rackow received a B.Sc. de-
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ELDORADO PENCILS
• /lo/c/ ffie/r po/fifs longer

• give off freely

• make such opaque lines and figures

Typhonite Eldorado Pencils are favourites

with draftsmen and engineers everywhere.

They like Eldorado's clean, opaque lines,

so ideal for blueprinting — their stronger

points — their accurately graded 17

degrees — from 6B to 9H.

Put Typhonite Eldorado Pencils to the

test, won't you? Try them for yourself.

Typhonite leads are exclusive with Dixon

so no other pencil can be like Typhonite

Eldorado.

Would you like a sample?
Just send us your name and address, and tell us

the degree of Dixon's Typhonite Eldorado Pencil

Yov would like to try.

Order Dixon's Typhonite Eldorado Pencils from your regular source of supply

DIXON PENCIL CO. LIMITED, NEWMARKET, CANADA

COGHLIN SPRINGS
for Quality and Satisfaction

We manufacture all kinds of Springs, large

and small, for every purpose.

Our eighty-two years' experience is your
guarantee of superior quality and work-
manship.

3320 ONTARIO STREET EAST

MONTREAL, CANADA
Established 1869
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Filer-Smith Machinery Co. Limited, Winnipeg
C. M. Lovsted & Co. (Canada) Limited, Vancouver
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Why You Should Ask

A ''Canadian Baffalo'' Engineer

About AIR EQUIPMENT

He Can Save You Money
and Assure You Lasting

Satisfaction

To solve your air handling problems
efficiently and economically, calls for

equipment designed, built and in-

stalled to meet your specific needs.

That is why you'll find it pays to ask a

trained "Canadian Buffalo" engineer

before you buy. He's an air specialist

. . . backed by a firm with over 40 years

experience in the manufacturing of air

handling equipment. Let him help

you select fan equipment that provides

maximum efficiency at the lowest pos-

sible cost in your plant.

Write to-day briefly outlining your
specific air handling problems and
we'll be pleased to send you a bulletin

describing the equipment best suited

to fill your requirements.

FAN EQUIPMENT FOR

Ventilating, Heating, Comfort Cooling, Process

Cooling, Air Tempering, Air Washing, Exhausting,

Blowing, Forced Draft, Induced Draft, Pressure

Blowing, Cleaning and Drying.

-^PUMPING PROBLEMS

Simply write to us outlining your pumping
problems and we'll send you a bulletin

describing the equipment best suited for your
requirements.

CANADIAN BLOWER
Ct FORGE

COMPANY LIMITED
HEAD OFFICE: KITCHENER, ONTARIO

Engineering Sales Offices

:

MONTREAL TORONTO HAMILTON

SAINT JOHN CALGARY WINNIPEG

RECINA VANCOUVER EDMONTON

Limit-Load Ventilating Fan

we
Axial Flow Fan

Volume Fan

Type E Blower
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gree in electrical engineering in 1950.

He did post graduate work at McGill
in 1950.

Ferris J. Abbass, s.E.i.c, is employed in

the lamp and tube division of Canadian
Westinghouse Co., at Hamilton, Ont.
Previously he was with the Maritime
Engineering Consultants at Sydney,
N.S.
He studied at the Nova Scotia Tech-

nical College where he received a B.Eng.
in electrical engineering in 19.50.

Robert F. Bartlett, s.e.i.c, is working at

Standard Brands Ltd., in Montreal, Que.
After graduating from McGill Univer-
sity in 19.50, he worked for the White
Motor Co. of Canada Ltd., in. Mon-
treal until his recent appointment.

F. J. R. Gabriel, s.e.i.c, is a field engi-
neer for Foster Wheeler Limited at St.

Catharines, Ont. Mr. Gabriel has just

returned from Africa where he was sent

by the Aluminum Company of Canada
in 1950.

Mr. Gabriel received a B.6c. degree
from Dalhousie, in 1948, and a B.Eng.
degree in civil engineering from Nova
Scotia Technical College in 19.50.

J. G. G. Hamel, .s.e.i.c, has joined the
firm of Canadian Johns-Manville at

A.sbe.stos, Que., as a mill engineer. Pre-
viously he worked for H. J. Doran,
architects and engineers in Montreal.
He has also worked for the Foundation
Co. in Ottawa, Ont.
Mr. Hamel graduated from McGill

University in 1950.

W. Kostyshyn, S.E.I.C., (University of

Saskatchewan, B.Sc, electrical, 1951) of

Saskatoon, Sask., is now in Toronto,
employed by Canadian General Elec-
tric.

H. F. MoConbrey, s.e.i.c, sailed from
Halifax in September for Tanganyika,
British East Africa, where he will work
for the Public Works Department. He
has worked for Standard Paving (Mari-
times) Limited in Halifax since his

graduation in 1951 from Nova Scotia
Technical College.

J. D. Richards, sj:.i.c., (Queen's Univer-
sity, B.Sc. civil, 1951) who joined Dom-
inion Structural Steel, Ltd., in Ottawa,
has been transferred to Montreal.

J. Slusarchuk, SJ).i.c, (University of

Manitoba, B.Sc, mechanical, 1951) of

Winnipeg. Man., is now employed by
A. V. Roe Canada Ltd., at Malt«n, Ont.

Visitors To Headquarters

George M. Dick, m£1.c., Sherbrooke,
Que., September 14, 1951.

Gordon O'Brian, Nassau, Bahamas,
Sept. 25.

Basil Smith, jr.E.i.c., Montreal, Que.,

Sept. 25.

Dr. C. J. Mackenzie, hon. mxj.c, Otta-

wa. Ont., Sept. 26.

J. R. Menard, m.e.i.c, Rimouski, Que..

Sept. 27.

J. W. Gray, M£.i.c., Victoria, B.C.,

Sept. 29.

E. P. Muntz, M.E.I.C., Hamilton, Ont..

October 2.

Hugh P. JoUlng, Johannesbui^h. South

Africa, Oct. 9.

J. Day, London, England. Oct. 10.
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(BhitumtS
The sympathy of the Institute is extended to the

relatives of tlwse whose passing is recorded here.

Kenneth Moodie, m.b.i.c, who was a

consulting mechanical engineer in Vic-
toria, B.C., died on September 12, 1951,

at his residence in Victoria, B.C.
Mr. Moodie was born in Montreal in

1871. He studied at McGill University,
where he received a B.A.Sc. degree in

1895. After graduation he went to Chi-
cago and worked successively for Fraiser

and Chalmers; Sargent & Lundy, con-
sulting engineers; Western Electric Co.;
American Siemens-Halske Co.; Link
Belt Machinery Co. In 1908 he joined
the Canadian Pacific Railway Co., as
piece-work inspector, and he was for 5

years assistant superintendent of the
Angus locomotive shops. From 1914 to
1920 he worked for the Rosedale Coal &
Clay Products Co. Ltd., at Rosedale,
Alberta, as chief engineer. He was in

private practice for about three years,
and in 1924 he went to P. Burns Co.,
Limited, in Calgary as chief engineer.
He joined the Department of Public
Works of British Columbia as a combus-
tion engineer in 1934. Retiring from the
Department in 1948, he was in private
practice in Vancouver until the time of
his death.
He joined the Institute as a Student

in 1895 becoming an Associate Member
in 1911 and a Member in 1926. He at-

tained his Life Membership in the Insti-

tute in 1947. He was an associate of the
Institution of Mechanical Engineers.

William Forrest Angus, m.e.i.c, phil-

anthropist and industrialist, died at his

W. F. Angus, M.E.I.C.

home on October 14, 1951. He was presi-

dent of the Dominion Bridge Company,

Limited, and of Dominion Engineering
Works Limited.
He was born at Montreal in 1873, a

son of the late Richard B. Angus, one
of the original promoters of the Cana-
dian Pacific Railway and of other pio-

neer enterprises that contributed to the
economic growth and development of

Canada.
He was educated at Montreal private

schools and at McGill University, where
he was graduated as a civil engineer in

1895. Thereafter his career was identi-

fied with development of the steel

industry. In 1896 he joined the Dom-
inion Bridge Company. He then went
with the old Lawrie Engine Company
and next joined the Canada Switch and
Spring Company which was formed into

the Montreal Steel Works, becoming one
of its original directors and subsequently
vice-president and managing director.

This company was eventually taken
over by the Canadian Steel Foundries,
a subsidiary of Canadian Car and
Foundry Co. Ltd.
In 1911 he became vice-president and

managing director of the Canadian Steel

Foundries and a few years later took
office with Canadian Car and Foundry
Co. Ltd., being appointed vice-president

in 1921. Meanwhile, in 1917, he rejoined

Dominion Bridge Company Limited as

vice-president. He became its president

in 1936, a position he held continuously
until his death. In 1936 he also became
president of the associate company
Dominion Engineering Works Ltd. He
also retained his connection with Can-
adian Car and .Foundry Co. Ltd., as

senior vice-president up to the time of
his death.
As a philanthropist his experienced

counsel and leadership were used by
many organizations. He was chairman
of the Board of Governors of Financial

Federation for many years and was
president of the Mental Hygiene Insti-

tute for 22 years following its inception.

He was a director of the Royal Bank
of Canada. Montreal Trust Company,
Bell Telephone Company, Northern
Electric Company, Foundation Com-
pany, Canadian Locomotive Company.
Eastern Canada Steel, and Dominion
Hoist and Shovel Company.
Mr. Angus joined the Institute as a

Student in 1895, becoming an Associate
Member in 1903 and a Member in 1913.

He attained his Life Membership in

1947.

Murray C. Hendry, m.e.i.c, retired hy-
draulic engineer of the Hydro-Electric
Power Commission of Ontario died at

his home in Toronto on September 21,

1951.

Mr. Hendry was born in Toronto in

1881. He attended Public School and
Collegiate there, and graduated from the
University of Toronto in civil engineer-
ing in 1909.

Mr. Hendry's engineering experience
commenced, prior to his university

course, on the engineering staff of the
Canadian Niagara Power Company dur-
ing the period of extensive development
of hydro-electric works at Niagara Falls.

Following a year there, he entered the

M. C. Hendry, M.E.I.C.

University of Toronto, and on gradua-
tion was employed by the Temiskaming
and Northern Ontario Railway, which
was then under construction northerly
from New Liskeard.
Mr. Hendry returned to the Univer-

sity at the end of three years for a post-
graduate course, and thereafter was en-
gaged as resident engineer on a number
of projects in various parts of Canada,
among them the Coquitlam dam in Brit-

ish Columbia. He carried out an exten-
sive power survey of the Bow River in

Alberta, the report of which was pub-
lished by the Dominion Water Power
Branch. Thereafter he was appointed
chief engineer of the Manitoba Hydro-
metric Survey, and in that office, as rep-

resentative of the Dominion Govern-
ment, was closely associated with power
projects being carried out on the Win-
nipeg River and elsewhere in the prov-

ince of Manitoba.
Mr. Hendry's connection with power

projects on the St. Lawrence River com-
menced in 1919 when he was placed in

charge of the survey and investigation
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of the International section of the river
being carried on bj' the Hydro-Electric
Power Commission of Ontario. He took
a large part iu the preparation of the
report submitted m 1921 to the Interna-
tional Joint Commission by the Ontario
organization, embodying the results of
the investigation and offering proposals
for the development of power in that
part of the rixer. During a brief period
when attention to the proposals abated
somewhat, Mr. Hendry was engaged by
the Nova Scotia Power Commission in
building a power plant at Sheet Har-
bour. On completion of this work he re-

turned to the Hydro-Electric Power
Commision of Ontario, with which he
has been connected continuously since
1923. During the next eighteen years
the St. Lawrence River investigations
engaged almost continuous attention on
his part, in connection with extension
of survej's, foundation explorations and
ice flow. Throughout this time also, he
was constantlj' in touch with studies
conducted by the various National and
International Boards to which the pro-
ject has been referred.

From 1941 a greater part of his atten-
tion was diverted to hydrometric in-

vestigations. He was responsible for the
extension of snow surveys throughout
the Province and their application to
water supply and storage investigations.

He also instituted studies aimed at fore-

casting floods. He took a logical view of

such work, realizing that to secure re-

sults, years must be spent in the collec-

tion of basic data and their proper cor-
relation. He was thus laying a founda-
tion upon which others can build for the
advantage of those who are to follow
him.
Mr. Hendry retired from the Ontario

Hydro-Electric Power Commission
earlier this year.

He took a great interest and had read
widely on early exploration and travel

in northern and western Canada and
was also greatly interested in the history
of pioneer days in the country around
the lower Great Lakes.
Mr. Hendry joined the Institute in

1908 a? an Associate Member, becoming
a Member in 1920. He attained his Life
Membership in 1947.

.fohn Callaghan, M.E.I.C.

John C. Callaghan, M.E.I.C, one of

western Canada's pioneer railway
builders, died in Edmonton on Septem-
ber .3, 19.51.

Mr. Callaghan was born in Iowa in

1868, where he was educated. Widely

known in railway work, Mr. Callaghan
was a former deputy minister of railways
and telephones for Alberta. He was gen-
eral manager of the Northern Alberta
Railway for eight years, retiring in 1937.
In 1895 he was employed by the Kaslo

and Slocan Railway and the Canadian
Pacific Railway in British Columbia,
and he was on location and construction
for the Columbia and Western Railway
from Robson to Trail and Rossland,
B.C., in 1896-97.

In 1898-99 he was engaged on location
and construction for the C.P.R., Robson
to Midway, and on work from Midway
to Spence's Bridge.
Mr. Callaghan then went east and

worked on C.P.R. location and construc-
tion work in Ontario and Manitoba.
After a year on this work he returned
west and in 1901-02 was employed on
construction for the Crowsnest Southern
Railway (Great Northern) from Jen-
nings, Montana, to Morrisey Junction.
B.C. This was followed by work for the
Great Northern on location and con-
struction at Vancouver, B.C., and
vicinity.

In 1904 he was engaged on reconnais-
sance and location for the Grand Trunk
Pacific railway and the C.P.R. For the
next five years he had charge of location
and construction of C.P.R. western lines,

west of Winnipeg.
Joining the railway construction firm

of Foley, Welch and Stewart, Mr.
Callaghan had charge of various con-
tracts they were carrying out for the
C.P.R. and C.N.R. in 1910.

In 1911 Mr. Callaghan was appointed
to take charge of location and construc-

tion. Mountain division, G.T.P., from
Edmonton to Prince George.
The next year he was named chief

engineer for the Pacific Great Eastern
Railway with headquarters at Van-
couver. He remained in this post for six

years, after which he was named chief

engineer for the Calgary and Southwest-
em Railway, a post he held for the next
three years. From 1919 to 1921 he also

was superintendent for Stewart and
Welch, railway contractors at Calgary.
In 1921 Mr. Callaghan went to Ed-

monton. He became manager of the
then provincial government owned rail-

ways, while also holding the post of

deputy minister of railways and tele-

phones.
When the province's railways were

sold to the C.P.R. and C.N.R. in 1929.

Mr. Callaghan became
_
the first general

manager of the reorganized Northern
Alberta Railway.
Since his retirement, Mr. Callaghan

had lived at the McDonald. He made
several trips to visit relatives in the

U.S., including a brother in St. Paul.

Mr. Callaghan became a Member of

the Institute in 1908. He attained Life

Membership in 1947. He was a member
of the American Society of Civil Engi-
neers and of the Association of Profes-

sional Engineers of Alberta.

Frank Lee, M.E.I.C, of Parksville, B.C.,

retired railway engineer, passed away in

Nanaimo on May 21st, 1950. The Insti-

tute learned of his death only recently,

with deep regret.

Mr. Lee was bom in Chicago, Illino's,

in 1873. He received his engineering-

education at the Sheffield Scientific

School of Yale University, graduating

in 1894 in civil engineering. Upon gradu-

tion he left the United States to take

part in the location and construction of

the government railway in Trinidad. He
returned to the United States in 1896 to

join the engineering staff of the Chicago

and Northwestern Railway as an instru-
mentman and assistant engineer. In 1902,

he came to Canada to join the engineer-
ing department of the Canadian Pacific
Railway, remaining with them until his
retirement in 1940. He first came to
British Columbia as district engineer at
Vancouver in 1927.

Mr. Lee was familiar with sections of

the Canadian Pacific line in British Col-
umbia and though he came to the dis-

trict after such engineering feats as the
Connaught Tunnel had been completed,
he nonetheless was able to participate

in a number of improvements. %
Mr. Lee became a Member of the

Institute in 1908. He was a life member
of the Association of Professional Engi-
neers of British Columbia.

Frederick Coburn Jewett, M.EJ.C., died

in hospital in Ottawa on August 28,

1951.

Mr. Jewett was born in Sheffield,

New Bmnswick, April 18, 1880. Follow-
ing graduation from the Provincial

Normal School at Fredericton, N3.,
he taught school in the province for

several years, until entering McGill
University.
A graduate of the class of 1904 as a

bachelor of science in civil engineering,

Mr. Jewett joined the firm of Smith,
Kerrj^ & Chase of Toronto, consulting

engineers, for hydro-electric develop-
ment projects on the Trent River. Later,

he joined the firm of Haney, Qurnlau
& Robertson, as contractor's superin-
tendent on the construction of the
Trent Canal.

During the First Great War, Mr.
Jewett was plant manager for the firm
of Quinlan and Robertson, at their

munitions plant in Campbellford, On-
tario. Upon the termination of hostili-

ties, he joined the engineering staff of

the Department of Railways and
Canals, now known as the Department
of Transport, and was engaged as a
division engineer in charge of construc-
tion of Sections 1 and 2 of the Welland
Ship Canal, which extended from the
Niagara Escarpment at Thorold. On-
tario, north to Lake Ontario. Following
the completion of the Welland Ship
Canal, Air. Jewett was engaged in har-
bour construction for the National
Harbours Board at Saint John, N3.,
and Montreal.

In 1938 he was appointed by the
Imperial Government, chief engineer of
the construction of what is now known
as Gander Airport in Newfoundland. In
1943, he rejoined the Department of
Transport, with the appointment of
chief of wartime construction. In this

capacity, he was ver>- largely responsible
for the constniction of airfields across
Canada, including the large airports at
Goose Bav, Labrador, and those of the
North-West Staging Route.
Following his retirement in 1948 from

the Department of Transport, Mr.
Jewett carried on a consulting engineer-
ing practice, making Ottawa his resi-

dence. In Februarj-. 1948, Mr. Jewett
was made a Commander of tlie Order
of the British Empire. Civil Section, by
His Excellenc.y, the Governor peneraj.
Lord Alexander, at an investiture held
at Government House.
Since 1948 Mr. Jewett had been a

Life Member of the Institute, which
he joined in 1902 as a Student. He
transferred to Associate Member in

1910, and to Member in 1940. He was
one of the original members of '!: =

Association of Professional Engineers
Ontario.
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Employment Service

XHIS 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.

Personal interviews with the Institute Employment Service, 2050

Mansfield Street, Montreal—Telephone PLateau 5078—may be

arranged by appointment.

Situations Vacant

CHEMICAL
CHEMICAL ENGINEKRS with 2 to 4 years
operation experience in the chemical
industry. Successful applicants will be
given 6 months special training period
in the U.S.A. before being permanently
located in Central Alberta by a major
organic chemical industry in the produc-
tion department. Apply to File No.
4075-V.

CHEMICAL ENGINEERING department
of a large Canadian University will have
a vacancy in the staff at the professorial
level in the 1952-53 session. Major qual-
ifications: ability to teach and direct
research in the unit operations field, a
good background in physical chemistry.
An interest in the petroleum field would
be useful though not necessary. Apply
to File No. 4076-V.

CHEMICAL ENGINEER to act as econ-
omics analyst in large chemical organ-
ization in Ontario. Applicant should be
a graduate with about 2 to 5 years ex-
perience and should possess a high de-
gree of analytical ability, responsibility,
maturity and facility for writing com-
prehensive reports. Apply to File No.
4CS1-V.

CHEMICAL ENGINEERS required by a
paper company located in Province of
Quebec. Time and motion study en-
gineers with at least 2 years experience
in time and motion study methods, plant
layout, machine loading and operation
write up. Time and motion engineers
should be free to travel. Apply to File
No. 4082-V.

CHEMICAL ENGINEER or chemist, re-
cent graduate, to undergo training for
a supervisory position in the fabric
dyeing and finishing department of or-
ganization in Province of Quebec. Sal-
ary according to qualifications. Apply to
File 4093-V.

CHEMICAL ENGINEER required with 3
or 4 years experience, preferably in the
pulp and paper industry. Location Prov-
ince of Quebec. Apply to File No. 4096-V.

CIVIL

EIGHTEEN CIVIL engineers required in
head office, Tel Aviv, for surveying,
designing and planning of roads, for
construction planning and structural
design of water and sewage works.
Length of service a minimum of 2 years.
Permanent position to begin as soon as
possible. Qualifications: academic diplo-
ma or membership in a recognized pro-
fessional organization with at least 2
years experience. Knowledse of Hebrew
is desirable but not essential. Apply to
File No. 4070-V.

TWENTY-SEVEN CIVIL engineers for
supervision and field work of road work,
bridges, buildings, water works, sewage
and other pubfic works. Location Tel
Aviv and surrounding districts. Length
of service a minimum of 2 years. Qual-
ifications, academic diploma or member-
ship in a recognized professional organ-
ization. Experience, at least 2 years.
Specialized knowledge in equipment
necessary for public works. Knowledge
of Hebrew desirable but not essential.
Aee 24 to 40 years. Apply to File No.
4070-V.

CIVIL ENGINEER required for general
contractors office in Montreal. Work
consists of estimating, quantity take-
offs, purchasing materials and construc-
tion design. Applicant should have 2 or
3 years experience. Salary commensurate
with experience. Apply to File No.
4072-V. i

CIVIL ENGINEER required by construc-
tion company in Province of Quebec
oreferably recent graduate who would
be interested in building construction
work as assistant to job engineer. Apply
to File No. 4080-V.

CIVIL ENGINEERS required for large
construction programme in Northern
Canada, various locations. Six field en-
gineers, chief of survey party, instru-
mentmen and draughtsmen. Head offices
located in Montreal. Apply to File No.
4091-V.

CIVIL ENGINEER required for construc-
tion of service stations by petroleum
marketing company located in Montreal.
Apolicant should be recent graduate
and preferably bilingual. Apply to File
No. 4094-V.

ELECTRICAL
ELECTRICAL ENGINEER required by

public utility in Ontario. Graduate with
general knowledge of public utility oper-
ations. Apply by letter stating age,
qualifications, experience and salary ex-
pected. Apply to File No. 4079-V.

APPLICATIONS ARE invited for the post
of professor and head of the depart-
ment of power engineering in the India
Institute of Science. Bangalore (India).
The candidates should possess a degree
in electrical engineering and should
possess very high academic qualifica-
tions and experience, associations with
engineering and technical institutions
and teaching experience are necessary
qualifications. For further information
apply to File No. 4086-V.

ELECTRICAL ENGINEERS required to
act as field service engineers for the
over.^eas operations of Montreal manu-
facturer of specialized instruments.
Duties include trouble shooting and
supervision of installations of equip-
ment. Age 26 to 35 years. Apply to File
No. 4087-V.

TWO ELECTRICAL or electronic engi-
neers required by specialized industrial
plant in Montreal area. Applicants
should have 5 to 10 years experience
in production control. Apply to File

No. 4088-V.

ELECTRICAL ENGINEER to act as sales
engineer for Montreal manufacturer of
electrical meters, fans, pumps and
hoists. Applicant should be preferably
recent graduate and must be bilingual.
Territory Montreal. Apply to File No.
4089-V.

ELECTRICAL DESIGN ENGINEER with
e.xperience in lighting and power dis-
tribution in commercial and industrial
buildings required by large consulting
engineering firm located in Montreal.
Apply to File No. 4097-V.

MECHANICAL
YOUNG MECHANICAL ENGINEER re-
quired toy manufacturer in Ontario for
time study and methods work. Salary
depending on qualifications and exper-
ience. Apply to File No. 4068-V.

MECHANICAL ENGINEER required in
Province of Quebec with approximately
5 to 10 years experience. Duties in-
clude general plant operations and to
offer constructive ideas regarding oper-
ating problems in conjunction with
process equipment, piping power drives,
heat transfer fans and Isuilding struc-
ture, etc., to assume responsibility in
designing and putting the above ideas
into effect and be capable of working
effectively with master mechanic
tradesmen and other plant personnel.
Apply to File No. 4074-V.

MECHANICAL ENGINEER required in
Montreal in a shop producing small
assemblies. The applicant should have
several years experience and a reason-
able knowledge of draughting is de-
sirable. Salary based on qualifications
and experience. Apply to File No.
4033-V.

MECHANICAL ENGINEER required to
act as assistant plant engineer for new
operations in Ontario. Applicant should
be capable of supervising installation
of plant machinery, plant layout and
building structures, air, water, steam
and sewer lines. Apply to File No.
4085 -V.

METHODS ENGINEER required by Mon-
treal manufacturer of fine instruments.
Applicant should be preferably me-
chanical engineer capable of supervis-
ing groups of engineers engaeed in
drawings, etc. Apply to File No. 4087-V.

MECHANICAL ENGINEER required by
specialized industrial plant located in
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Montreal area. Applicant should have
5 to 10 years experience in production.
Apply to File No. •4088-V.

MECHANICAL ENGINEER required to

act as sales engineer by Montreal
manufacturer of all types of sheet metal
work. Applicant should have definite
sales ability and be preferably a Mon-
trealer. Apply to File No. 4090-V.

MISCELLANEOUS

ENGINEER WITH SOME experience in

sewer design and construction and also
experience in sewage treatment, re-
quired by public utility in Western
Canada. The latter experience is more
essential as plans are being made for

the rehabilitation of the sewage treat-
ment plant. Salary according to quali-
fications. Apply to Fi!e No. 406o-V.

RESPONSIBLE OPENING IN engineer-
ing department of firm manufacturing
industrial gases and welding equip-
ment. Applicant must be a graduate
engineer and should have experience in

a metal fabricating plant. After suit-

able training the individual will per-
form consulting engineering duties in

the use of our equipment and products.
Excellent opportunity along technical
administrative lines for suitable per-
son. Salary will be commensurate with
qualifications. Apply to File No. 4066-V.

ENGINEER REQUIRED by organization
in Toronto for new division being
established. This position will present
excellent opportunity for advancement
in a fast growing company. It will also
carry considerable responsibility. The
man selected will temporarily work
along product and tool design lines, but
will be given training in mechanical
and foundry fields. Previous experi-
ence in mechanical lines would be use-
ful but this position could be filled
by any young engineer with a mechani-
cal bent who has a keen adaptable
mind. Apply to File No. 4067-V.

A LARGE PAPER manufacturing com-
pany in the Province of Quebec re-
quires a competent man to head up a
new research project involving the
fundamenta's of paper making and ma-
chine design. Applicants should have
an honors degree or a doctorate in

CHEMICAL

ENGINEERS
2-4 years operafing experi-

ence in the chemical indus-

try. Successful applicants

will be given a 6 months

special training period in

the United States before

being permanently located

in Central Alberta by major

organic chemical industry

in the Production Depart-

ment. Apply to File No.

4075-V.

either mechanical engineering, chemi-
cal engineering or engineering physics
and must have some knowledge or
experience in organizing research, some
knowledge of paper manufacture is de-
sirable. When replying give full de-
tails of education, technical experience,
marital status, etc., and include photo.
Apply to File No. 4069-V.

MECHANICAiL AND ELECTRICAL engi-
neers for planning and supervision of
air-conditioning and power plants in

buildings, supervision of technical
equipment for buildings and public
works, planning and installing, heating
and hot water systems for cooling sys-
tems in buildings, required in Tel
Aviv. Length of service a minimum of
two years to begin as soon as possible.
Qualifications: academic diploma or
membership in a recognized profes-
sional organization with 3 to 10 years
experence. Knowledge of Hebrew de-
sirable, but not essential. Age 25 to

40 years. Apply to File No. 4070-V.

ENGINEER REQUIRED in the office of
city engineer in Western Canada with
experience on reinforced concrete
structures and building design, for the
design of an incinerator and building
and provide such accessory services as
may be required. Apply to File No.
407 i-V.

ASSISTANT FACTORY MANAGER re-
quired by internationally known manu-
facturer of power equipment. Appli-
cant must have a good technical back-
ground and extensive experience in-
cluding several years management in

the mechanical or preferably the elec-
trical engineering field and be familiar
with labor relations, employee training,
cost estimating and accounting, factory
organization and maintenance, modern
production methods and equipment and
be preferably bilingual. Please include
photograph. Apply to File No. 4073-V.

AN ONTARIO MANUFACTURrNG com-
pany with sales offices across Canada
making and marketing heating equip-
ment used in all types of buildings
requires an experienced business sales
and advertising executive. He should
have contacts with architects and the
construction industry and have proven
executive abilities. An opportunity for
a young man 35 to 40 years old, mar-
ried, ambitious, temperate in habits.
All applications will be treated con-
fidentially. Send complete details re-
garding age, marital status, education,
etc., with at least two business and
character references. Apply to File No.
4077-V.

SALES ENGINEER required by manufac-
turer of machinery tools and supplies
to cover central and western Canada.
Apply to File No. 4078-V.

INDUSTRIAiL ENGINEER required by
large manufacturer in Toronto. Appli-
cant should be a recent graduate with
one to two years experience in time-
study, budgetary control, cost reduc-
tion, preferably in the metal industry.
Apply to File No. 4084-V.

PRODUCTION CONTROL SUPERVISOR
required by Montreal manufacturer of
specialized instruments. Applicant
should be a graduate engineer with
some experience in production plan-
ning and scheduling. Age about 35
years. Apply to File No. 4087-V.

CHIEF ENGINEER required by manufac-
turer in Montreal of specialized instru-
ments. Applicant should be preferably
mechanical or electrical engineer with
some experience in tool design and the
light metal working industries. Age 30
to 35 years. Apply to File No. 4087-V.

JUNIOR ELECTRONIC engineer required
by specialized industrial plant in Mon-
treal for research laboratory work. Ex-
perience not essential. Apply to File
No. 4083-V.

ENGINEER PR,EFERABLY WITH 3 to 4
years experience in industry required
by pencil manufacturer in Province of
Quebec to act as assistant factory man-
ager in plant employing 100 persons.
Applicant should be preferably bilin-
gual. Salary range $300.00 to $400.00.

Apply to File No. 4092-V.

ENGINEER REQUIRED to head up new-
ly formed engineering department of
large group of chain stores. Applicant

should have broad industrial back-
ground and would be self directing.
Prepared to live in Toronto and travel
considerably in Ontario, Quebec and
the Maritimes. The purpose of the
department will be to explore present
methods of procurement and handling
of merchandise from a scientific point
of view aimed at reducing costs
through improved methods of handling.
The field will cover both distribution
plants and retail stores and transporta-
tion. Apply to File No. 4995-V.

MECHANICAL OR ELECTRICAL engi-
neer, 1951 graduate required by puip
and paper industry in Province of Que-
bec. Real opportunity offered to young
man who desires to enter a pulp and
paper industry from the engineering
side. Salary open. Interviews in Mon-
treal or Toronto. Apply to File No.
4096-V.

MECHANICAL OR ELECTRICAL engi-
neer required by large oil company in
Montreal. Applicant should be univer-
sit.y graduate with experience in design
and application of process control in-
strumentation. Apply to File No. 4098-V.

The JnUouing advertisements are reprinted from
last mvntKs Journal, nut hating yet been filled.

CHEMICAL

CHEMICAL ENGINEER required by
Montreal organization with knowledge
of plant layout, material specifications
A.S.M.E. code design and job schedul-
ing. Experience of three to four years
in the foregoing is desirable. Some
knowledge of control instrumentation
also beneficial. Salary according to

qualifications. Apply to File No. 4023-V.

A PROMINENT CHEMICAL LNDUSTRY
has an opening m a plant in southern
Ontario, for a Ph.D. with about ten
years experience in research and devel-
opment work. Some experience in ad-
ministration is required in addition to
that in the direction of research and
development activities. Chances of ad-
vancement are excellent. Apply to File
No. 4036-V.

CHEMICAL ENGINEERS preferably with
post graduate training to act as process
development group leaders for an ex-
panding technical division in a large
chemical plant in Southern Ontario.
Applicants should have about five years
experience in development and for
operations in a chemical industry. The
work will involve direction of a group
of chemical engineers working on labo-
ratory and pilot plant investigations,
plant tests, and will include the evalua-
tion of proposed new processes or pro-
cess improvements. Apply to File No.
4036-V.

FIVE CHEMICAL ENGINEERS required
by large chemical organization in Onta-
rio to act as Sales Engineers. Chemical
Engineer or Chemist from any Canadian
University. Selling experience is pre-
ferred but not necessary. Preferably
young men with a definite aptitude for
selling. Apply to File No. 4060-V.

CIVIL

YOUNG CIVIL ENGINEERS required by
organization in Province of Quebec,
duties include design and field work
on construction. Applv to File No.
4024-V.

MUNICIPAL ENGINEER for town in
Niagara Peninsula population 7.000.

P.equirements are for civil engineer
who has had experience in maintenance
of pavements, side walks, sewers and
surveying for new subdivisions. Salary
open, middle-aged man preferred. Apply
to File No. 4025-V.

CIVIL ENGINEER required to act as
junior office engineer in Western Can-
ada. Duties to include draughting, plot-
ting, topography design, development
of minor concrete and timber structures,
computation of quantities tor earthwork,
rock excavation and concrete, and sim-
ilar work required in the office of
such a project. Apply to File No.
4041-V.

CIVIL ENGINEER required for the per-
manent staff of city engineers, depart-
ment in Ontario. Work includes the de-
sign, layout and supervision of roads,
sewers, sidewalks, etc. The salary is

dependent on qualifications and full

employee benefits are available. Apply
to File No. 4046-V.
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Sales Executive
An Ontario manufacturing company, with Sales Offices

across Canada, making and marketing Heating Equip-

ment used in all types of buildings, requires an experi-

enced Business, Sales, and Advertising Executive.

He should have had contacts with Architects and the

Construction Industry and have proven executive abilities.

A member of the Professional Engineers Association of

Ontario would be an advantage, but more important is

the ability to enthuse and inspire by leadership those

working under him.

An opportunity for a young man 35 to 40 years of age,

married, ambitious, temperate in habits.

All applications will be treated confidentially. Send com-
plete details regarding age, marital status, education,

and comprehensive review of your business experience

and church activities. Give at least two business and

character references.

•

Apply to File No. 4077-V

CIVIL ENGINEER required by the de-
partment of highways in Ontario. Ap-
plicant should have some exf>erience in
highway engineering and be prefer-
ably bilingual. Salary is $4500.00 per
year with car allowance. Apply to File
No. 4049-V.

A CIVIL ENGINEER required by firm of
consulting engineers in Toronto with
practical experience covering the design
and installation of sewerage and sew-
age disposal systems. Salary according
to qauilifications. Apply to File No.
4050-V.

CIVIL ENGINEER required with extensive
experience in Canada or United States
in water main, water pumping plant,
sewer and sewage treatment plant lay-
outs. Duties will include preliminary
survey, design, draughting, and super-
vision. Permanent position with large
organization in Toronto with generous
pension, sick leave, and vacation pri-
vileges. Salary can be arranged to suit
qualifications of successful applicant.
Apply to File No. 4052-V.

THREE GRADUATE CIVIL Engineers
with at least four years experience in
design of reinforced concrete structures
for work in Montreal. Apply to File No.
4056-V.

ELECTRICAL

ELECTRICAL EiNGINEiERS with experi-
ence in electronics and radar for posi-
tions in Ottawa. Salaries open. Apply
to File No. 1588-V.

ELECTRICAL ENGINEER to take charge
of switch'gear estimating department.
Qualifications required are that the ap-
plicant should have a sound general
knowledge of electrical engineering
fundamentals and should have a spe-
cialized knowledge of medium and high
voltage switchgear. He should have
experience in the preparation of speci-
fications, tenders and cost-estimates.
Salary would depend on qualifications.
Cost of living bonus and pension
scheme. Location Montreal. Apply to
File No. 4051-V.

ELECTRICAL ENiGINBER required,
young university graduate with re-
search outlook, to join a team working
on aircraft de-icing. The work is main-
I.v in the electrical field, with some
observational flying. Some experience
with aircraft electrical power systems
is desirable. Initial salary up to $3,-
900.00 deijending on age, qualifications
and experience. Apply to File No.
4C54-V.

MECHANICAL
TWENTY MECHANICAL engineers, sen-

ior and junior, are required to work
in Montreal office, on design of special
machines, design of heating and air
conditioning systems. Must have col-
lege degree or equivalent background.
Some practical experience in either
field is desirable. Apply to File No.
4008-V.

MECH^ANICAL SALES ENGINEER with
three or more years experience on
hydraulic presses or rolling mills, de-
sign layout, application, servicing and
sales. Salary commensurate with abil-
ity. Responsible position in Montreal

office of firm with international repu-
tation. Apply to File No. 4032-V.

THREE avrBCMANICAL engineers requir-
ed by firm in Newfoundland, for pro-
cess and general engineering duties.
Single men are preferred who have
experience in the pulp and paper in-

dustry. Salaries open. Apply to File
No. 4055-V.

MECHANICAL DESIGN engineer requir-
ed by locomotive works in Montreal.
Apply to File No. 4062-V.

METALLURGY
METALLURGIST, RECENT GRADUATE
required by large transport company in
Montreal. Duties include microscopic
and physical study of various metal-
lurgical problems. Apply to File No.
40©3-V.

MISCELLANEOUS
THE PUBLIC SERVICE OF CANADA
REQUIRES electrical engineers (elec-
tronics and communications) appoint-
ments at Ottawa, Toronto and Mon-
treal. Salaries up to $4,740.00 per an-
num. Details and application forms
ma.y be obtained by writing C. S.
Comm, Ottawa, Competition No. 50-
158-B. Apply to File No. 2016-V.

REFRIGERATION ENGINEER required in
Montreal to do design and development
work on ice cream cabinets, refriger-
ated merchandising equipment. Prefer-
ably graduate from Canadian Univer-
sity 1950 or 1951. Practical experience
in commercial refrigeration possibly
through summer work would be ad-
vantageous as a supplement to a theore-
tical knowledge of refrigeration. Age
under 30 years. Applicant should have
initiative and perseverance, should be
interested in engineering as a profes-
sion rather than as an immediate key
to an administrative position. Salary
open. Apply to File No. 4026-V.

SALES ENGINEER preferably chemical
or mechanical as representative in
Montreal and vicinity on exclusive
commission basis. The man we require
must be experienced in industrial ap-
plications as he will be required to
call on chemical, food and other pro-
cessing industries. This is a real oppor-
tunity as the commission rate is good,
equipment ds top quality, and the suc-
cessful applicant will be given the op-
portunity of acquiring an interest in the
company after proving his worth. Apply
to File No. 4028-V.

SENIOR INDUSTRIAL ENGINEER re-
quired to supervise manufacturing
methods and standards. The location is

approximately 16 miles east of down-
town Toronto. Salary open. Apply to
File No. 4029-V.

ENGINEERS REQUIRED with experience
in heating and plumbing by consulting
engineering firm in Montreal. Apply to
File No. 4031-V.

MBCHANICAL OR CHEMICAL EN-
GINEER to act as junior project en-
gineer in chemical organization in On-
tario. Applicant would work with plant
engineer on piping layouts and design
plant and equipment layouts, some pro-
cess and machine development main-
tenance problem, etc. Preferably grad-

uate with one or two years experience
or 1951. Apply to file No. 4034-V.

ENGINEER REQUIRED to act as assistant
purchasing agent for manufacturer of
engineering supplies, located in Province
of Quebec. General duties consisting of
preparation of engineering quotations,
sales correspondence and purchasing of
equipment. Preferably bilingual but not
essential. Apply to file No. 4038-V.

ENGINEER REQUIRED by organization in
Ontario with good knowledge of Marine
radar with training and ability to handle
service and installation crews. Con-
siderable travelling involved. Apply to
File No. 4042-V.

BNiGINEER TO ACT AS assistant, to deal
with technical and administrative work
and to do some outside sales work for
organization in Ontario, manufacturing
radar and navigation equipment. Travel-
ling involved. Apply to File No. 4042-V.

SENIOR DRAUGHTSMAN required by
firm located in Ontario. Must have
several years all-round experience in
plant layout and special machinery and
equipment. Salary commensurate with
experience. Application with sample of
work to File No. 4043-V.

PLANT EiNGINEBR for textile mill in
Province of Quebec. Applicant should
be about 35 years of age with three to
five years' experience in plant main-
tenance, preferably a textile mill. Sal-
ary open. Apply to File No. 4044-V.

INDUSTRIAL ENGINEER to act as leader
and instructor of industrial engineering
teams in applied field work. Will be re-
quired to instruct various teams of en-
gineers in methods for increased pro-
ductivity and plan the activities of
these groups of engineers. Thie ^vill be
mainly practical work and will require
much travel. Responsible to the indus-
trial consultant of the ministry of la-
bour. Travel throughout Israel. Length
of service one year. Experience: should
possess experience in the field of in-
dustrial engineering in general, and par-
ticularly practical experience in serv-
ing as consultant to industrial projects.
Hebrew desirable but not essential. Age
35 to 55 years. Apply to File No.
4(H5-V.

PROFESSOR OF INDUSTRIAL engineer-
ing to teach both undergraduates and
graduates in the field of industrial en-
gineering. Responsible to Ministry of
Labour, Hebrew Techion, Haifa. Length
of service indefinite. Previous experience
as professor in the field of industrial
engineering at an accredited university
Knowledge of Hebrew is desirable but
not essential. Age 25 years and over.
Apply to File No. 4045-V.

RESEARCH DIRECTOR of Israel Rubber
Research Assoc. Research in improving
production methods as well as quality
of products. Instruction in the plants.
Length of service 2 years. Degree pre-
ferably in field of chemistry of rubber
Age 35 to 50 years. Hebrew is desirable
but not essential. Reading knowledge
of English, German and French is de-
sirable. Apply to File No. 4045-V.

RESEARCH DIRECTOR of the Israel
Ceramics Research Assoc, for research
in improving production methods as
well as quality of products. Research
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m the conservation of imported raw
materials and the utilization of local
raw materials. Length of service 2 ts
3 years. College degree preferably in
Uie field of ceramics. Candidate should
have some practical e.xperience in the
manufacture of ceramics and be fa-
miliar with the semi-automatic equip-
ment used, especially dishes, electrical
ceramics, building and sanitary cera-
mics, and should be familiar with tun-
nel kiln process. Knowledge of Hebrew
is desirable but not essential also
knowledge of English. French and Ger-
man. Age between 30 and 45 years.
Apply to File No. 4045-V.

TWO FULL PROFESSORSHIPS and two
associate professorships to the faculty
of electrical engineering, Hebrew In-
stitute of Technology, Haifa. Duties to

commence about October, 1952. Instruc-
tion in the fields of telecommunica-
tions and power engineering, in due
course instruction to be conducted in
Hebrew. Applicants must have special-
ized professional and academic qualifi-
cations in telecommunications and pow-
er engineering. Salaries fixed in rela-
tion to the highest grade of the Israel
Civil Service. There will be a pension
scheme. The Haifa Institute will pay
transportation expenses and will also
undertake to provide housing. Apply-
to File No. 4045-V.

TWO PROFESSORSHIPS TO THE faculty
of mechanical engineering at Hebrew
Institute of Technology, Haifa. Duties
to commence in October, 1952 or earlier.
One of the above two positions requires
special knowledge of applied ther-
modynamics. In due course instruction
to be conducted in Hebrew. Salaries
will be fixed in relation to the highest
grade of the Israel Civil Service. There
will be a pension scheme. The Haifa
Institute of Technology will pay trans-
portation expenses and will also under-
take to provide housing. Apply to File
No. 4045-V.

INDUSTRIAL ENGINEER instructor for
field engineers and advanced industrial
engineering methods. Will instruct
groups of field engineers in methods
for increased productivity. Time and
motion studies, etc. Work of industrial
engineer would be both theoretical and
practical and would require direct con-
tact with projects in the field. Will
supervise approximately ten engineers.
Responsible to industrial consultant of
Ministry of Labour. Travel throughout
Israel. Length of service one year.
Knowledge of Hebrew is desirable but
not essential. Age 40 and over. Apply
to File No. 4045-V.

SUPERINTENDENT REQUIRED by gokl
mining company in Western Canada.
Salary range $500.00 and a new house
may be rented at a very nominal price.
Apply to File No. 4048-V.

RECENT GRADUATE required by Hamil-
ton organization for training as sales
engineer on sheet metal building and
industrial products. Qualifications: grad-
uate civil engineer or architect, age
20-25 years preferred, knowledge of
industrial building construction an
asset, to locate in Toronto or Hamilton
area. Excellent opportunity for career
in sales. Apply to File No. 4068-V.

ENGINEER REQUIRED in B.C. for re-
search work on hydraulic model labo-
ratory, to examine the nature of water
currents in the vicinity and to deter-
mine what alterations will be neces-
sary to accomplish certain industrial re-
quirements. Besides these possibilities of
industrial and research experience, there
IS the privilege of using the research
as a thesis material for advanced de-
grees. The position offers a full-time
salary at a level in keeping with the
qualifications of the candidate. Apply to
File No. 4057-V.

THE MANUFACTURING and assembly
department of the overseas operations
division of a large automotive industry
in Canada is offering to the engineering
graduate extremely valuable experience
in all lines of automotive engineering
endeavour. The work is essentially one
of liaison in Australia, India, New
Zealand and South Africa. Men for this
department should have a broad inquisi-
tive interest in everything automotive
(as opposed to those with specialized
interests;. As they will deal with both
directors and labours alike, a person-
ality neither forceful or reluctant is
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desirable. Should the need arise they
should also be willing to serve in India
and Malaya. Apply to File No. 4059-V.

RECENT GRADUATE ENGINEERS re-
quired by manufacturer in Ontario of
steel chains, conveying and power trans-
mission equipment for the expansion of
their engineering and sales department.
Applicants will be given thorough train-
ing and then be placed in key positions
where they are most suitable. Apply to
File No. 4061-V.

SUPERINTENDENT OF PRODUCTION
control required by large locomotive in-
dustry in Montreal. Apply to (File No.
4062-V.

UNIVERSITY GRADUATE DESIGN En-
gineer required in Toronto, Ontario,
capable of designing hydro-electric
equipment and in particular hydraulic
turbines and auxiliaries. Apply to File
No. 4064-V.

Situations Wanted
CIVIL ENGINEER, 1949 graduate, age 27.

Experience in highway construction and
concrete construction. Desires respon-
sible position with construction com-
pany or consulting firm in Ontario or
Western Canada. Apply to File No.
203-W.

ELECTRICAL ENGINEER, age 42, widow-
er. 4 children, bilingual, experienced
sales and service, administration, pur-
chasing and office routine, interested in
appointment as branch manager or
representative of well established manu-
facturing company or agency. Apply to
File No. 1421-W.

ELECTRICAL ENGINEER, M.E.I.C,
P.Eng. (Que.) University of Alberta
1936. age 38, small family. Desires posi-
tion in Western Canada, preferably
Alberta or B.C. Fourteen yeai-s varied
experience in the electric wire and
cable manufacturing field, with empha-
sis on Power Cable. Experience in-

cludes considerable application engi-
neering involving extensive studies of
cable rating and impedance calcula-
tions, considerable overhead conductor
design calculations; laboratory exper-
ience covering a wide range of elec-
trical measurements, general and high
tension cable testing techniques, labora-
tory apparatus design; knowledge of
manufacturing methods; some plant
layout. Considerable practical experi-
ence with electronic apparatus in the
measurement and audio fields. Avail-
able on reasonable notice. Apply to File
No. 14e0-W.

TOWNSITE ENGINEER, capable of tak-
ing complete charge of the administra-
tion, design and construction of Town-
site developments or extensions, in-
cluding planning, roads, drainage, sew-
ers, water supply, Hydro distribution,
buildings. Qualifications include four-
teen years experience in Canada and
abroad, C.E. (Toronto), P.Eng.. M.E.I.C.
A.I.E.E., A.S.C.E., A.W.W.A., C.I.S.S.
Apply to File No. 2466-W.

ENGINEER, MECHANICAL, interested in
position offering opportunity as repre-
sentative, plant or assistant engineer.
Experience includes twelve years de-
sign, construction and maintenance
with pulp and paper industry. Age 40.
married. Apply to FUe No. 2642-W.

WELL QUALIFIED ELECTRICAL and
mechanical engineer, '31, with ten
years experience in equipment manu-
facturing, chemical plant operation and
design of large industrial steam and
power generation and distribution sys-
tems would welcome change of em-
ployment leading to increased respon-
sibilities. Aggressive, efficient and
capable of handling complete projects.
Cost conscious. Could be available at
30 days notice. Please address enquiries
to File No. 2912-W.

CIVIL ENGINEER, Jr.E.I.C, bilingual,
with IV2 years e.xiperience with con-
sulting engineer firm and three years
with steel fabrication company. Work
consisting mostly on design of rein-
forced concrete structure. Desires posi-
tion in Montreal area in architect's
office or with consulting engineering
firm as structural engineer. Apply to
File No. 2947-W.

CIVIL ENGINEER, M.E.I.C, desires to
obtain part time work (evenings and
Saturdays) design and detailing in re-

inforced concrete and structural steel,
in Montreal. Apply to File No. 3315-W.

CIVIL ENGINEER, B.Sc. '47, Jr.E.I.C.
P.Eng. (Que.), age 26, married, with
car, 31/2 years varied structural experi-
ence with architects, fabricators and
contractors, covering design, detailing
and estimating of structural steel and
concrete as well as liaison work, desires
position with responsibility. Must in-
clude outside work in design and
supervision, and/or liaison work, or
sales promotion. Available on one
months' notice to present employer. On-
tario or Alberta preferred. Apply to
File No. 3340-W.

MECHANICAL ENGINEER, M.E.I.C, Pj:..
Quebec, seeks position with progressive
organization where framing and exper-
ience could be best utilized in adminis-
tration or production. Experience in-
cludes 5 years as works manager of
large engineering plant and covers in-
spection, design, manufacturing and
administration. Apply to File No.
3355-W.

MECHANICAL ENGINEER, MJI.I.C,
A.M. I.. Mechanical Engineer, Chartered
Engineer, 1st class B.O.T. (Steam and
Motor) Stationary Engineer A.B. Cer-
tificate. Management administration,
construction, power plant operation.
Desires more progressive position at
senior executive level. Apply to File
No. 3420-W.

GRADUATE ENGINEER, Jrj:.I.C.. N.S.
T.C. 1949. Married. Age 27, with quali-
fications and experience to handle
position as workshops superintendent.
Experience in production control, em-
ploying and interviewing personnel.
Presently employed as workshops
supervisor and as production engineer
for a small assembly plant. Desires
position where experience may be
beneficial for administration and pro- '

duction duties. Apply to File No.
3547-W.

:

GRADUATE STRUCTURAL ENGINEER,
M.E.I.C, A.M. I., Struct.E., with 10 years
experience (about a jear in Canada)
in design and erection of reinforced
concrete, steel and timber structures,
well experienced in prestressed con-
crete design and construction, capable
of supervising a team work. Would
accept a position of Senior Designer.
Apply to File No. 3o52-W.

PART TIME WORK: Graduate Civil En-
gineer, B.A.Sc, SJE.I.C. desires to ob-
tain part time work (evenings and
Saturday) drafting and detailing in
Toronto. Some experience in rein-
forced concrete and steel design. Apply
to File No. 3533-W.

ELECTRICAL ENGINEER, JrJl.I.C,
P.Eng., experienced at draughting, de-
signing and estimating power and
lighting layouts, substations, control
schemes, etc., now fully employed, de-
sires part-tinie work in Montreal area
for evenings and week-ends. Apply to
File No. 3554-W.

CIVIL ENGINEER, B.Sc, U. of S. 1950, Jr.

E.I.C Age 32, married, veteran. Pres-
ently employed as resident engineer
on highway construction work. 12

years experience in all phases of sur-
vey work and 5 years as resident engi-
neer. The latter position entails full

charge of surveying, designing and con-
struction of the 2 or more highway
projects placed under my control. The
position also demands considerable ad-
ministrative ability. Desires perman-
ent position with organization in which
hard, good work and initiativ-e leads to
advancement. Wishes to get aw^ay from
position which entails too much travel-
ling. Would like to settle in one local-
ity. Apply to File No. 3555-W.

CHEMICAL ENGINEER, British subject.
25 years old, B.Sc. (Chemical Engineer),
A.C.G.I.. 2 years experience chemical
and petroleum refinery development.
Capable, and hard-working. Has served
in Armed Forces. Apply to File No.
3560-W.

MECHANICAL ENGINEER. McGill, aged
31. Canadian, with capital, is interested
in representing or becoming dealer for
Canadian or English company to work
in either Canada or Mexico. Has full
working rights in Mexico, many busi-
ness contacts and speaks and writes
Spanish fluently. Apply to File No.
3561-W.
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ELiECTRICAL ENGINEER, S.E.I.C. Age
31, single. Graduate of the University
of Manitoba, 1951. Experience in house
service wiring, and topographical sur-
vey. Done some line tracing and map-
ping. Presently employed in hydro
plant. Will be prepared to leave any
time after October 1st. Would prefer
work as designer or maintenance engi-
neer in an electrical firm. Apply to
File No. 3562-W.

CIVIL ENGINEER, University of Toronto,
1949, Jr.E.IjC, P.Eng. Experience has
been mainly on heavy construction,
three years as resident engineer on
diversified hydro-electric work, also 2

years of office design and administra-
tion. Desire position in construction or
work closely allied thereto. Apply to
File No. 3604-W.

GRADUATE ELECTRICAL ENGINEER,
S.E.I.C. Manitoba 1951. Married, one
child, R.C.A.F. veteran, presently em-
ployed. Desires to gain experience in

Electronic design. Willing to work for
moderate salary during training period.
Montreal or Toronto area preferred.
Available on two weeks notice. Apply
to File No. 3651-W.

CHEMICAL ENGINEER, McGill. 1951
graduate, 24 years old, single. Worked
two summers for large Pulp and Paper
Industry in Ontario. Desires position
in production organization. Would pre-
fer working in the Province of Quebec,
but would accept work at any other
location. Apply to File No. 3679-W.

ELECTRICAL ENGINEER. Jr.E.I.C. 1949
graduate. Age 26, married, bilingual,
desires employment in Montreal. Test
course experience with a large electri-
cal firm; design and sales training.
Would like position preferably with
consulting engineers firm or electrical
sales firm. Any interesting position
with opportunity for advancement will
be considered. Available In two weeks
notice. Apply to File No. 3699-W.

ELECTRICAL ElNOINEER specializing in
permanent magnet applications, open
for engagement. Apply to File No.
3700-W.

U.K. ENGINEERING EXECUTIVE, M.,
I.E.E., contemplates immigration to
Canada. University engineering degree
and 25 years industrial experience in
mechanical, electrical and electronic
engineering. Wide knowledge of com-
mercial and government research and
development including aircraft acces-
sories, guided missiles, naval equip-
ment, electronic and television work.
Knows Canada well and speaks French.
Apply to File No. 3701-W.

EXPERIENCED STRUCTURAL ENGI-
NEER, M.E.I.C., A.S.C.E., seeks em-
ployer wishing to delegate responsibil-
ity for design (and erection) of struc-
tures and foundations for buildings and
industrial plants. Trained in England
(Field and Office); 15 years experience
on mill buildings, warehouses, chemical
plants, etc. Sound theoretical approach,
employed for past three years in Can-
ada as senior design engineer with
Hydro-electric utility. Interested only
in position of responsibility. Apply to
File No. 3702-W.

CHEMICAL ENGINEER, JrJl.I.C. Mar-
ried. Presently employed. Four years
service in paper industry. Supervisory
experience and ability to organize.
Familiar with control statistics and in-
strument maintenance. Would like re-
sponsible position in process control
with opportunity of advancement.
Apply to File No. 3772-W.

PART TIME WORK: Graduate Civil En-
gineer, Jr.E.I.C, desires part time work
in Montreal for evening and week-
ends. Some experience in design of
steel, reinforced and prestressed con-
crete structures and bridges. Apply to
File No. 3773-W.

CIVIL ENGINEER, Jr.E.I.C, Montreal
1946, age 29, married, bilingual. 5 years
experience on road construction pro-
jects; some knowledge but no experi-

ence in metallurgy. Would like to
acquire more varied experience in
either construction or metallurgy.
Apply to File No. 3774-W.

ENGINEER, Jr.E.IC, B.A.Sc., University
of B.C., M.Sc. Civil Engineering, Utah
State Agricultural College 1951. Special
training in Hydraulics and soil me-
chanics. 27 months experience in drain-
age, irrigation work involving survey,
small dam construction, wash-bore
drilling. Present position responsible
for field and office work 3 survey
crews. Desire research, teaching or ex-
tension work. Consider foreign appoint-
ment. Experienced public speaker and
research report writer. Ex-navigator
R.C.A.F., 4 years overseas. Married.
Age 30. Apply to File No. 3776-W.

YOUNG MECHANICAL ENGINEER, Jr.
E.I.C., P.Eng., single, 5 years design'
experience in process industries, power
and construction, desires a position as
group leader, or any related position
offering a genuine opportunity for
initiative and advancement. Personal
interview by appointment. Available on
two weeks notice to present employer.
Montreal preferred. Apply to File No.
3777-W.

GEOLOGICAL ENGINEER, S.E.I.C. re-
cent graduate, 24 years old, single,
bilingual, with experience in geological
exploration and valuation of ore de-
posits desires position as production or
industrial engineer. Available on short
notice. Apply to File No. 3778-W.

CIVIL ENGINEER, 27, B.Eng., MoGill
1949, Jr.E.I.C, P.E.O., P.E.Q. Presently
employed with a steel construction
firm, 3 years experience prior to uni-
versity and 3 years of design experi-
ence. Type of experience in design
covers: design of bridges, factory build-
ings, apartment buildings, transmission
towers and structures, guyed and self
supporting radio masts. Interested in
working with a construction firm or
general contractor, preferably with the
option of becoming a junior or full
partner. Apply to File No. 3779-W.

WANTED
Experienced, well-qualified Civil

Engineer, for the Town of Bath-

urst, N.B.

Reply in writing to E. J. Doucet,
|

Town Clerk and Treasurer, P.O.

Box 60, Bathurst, N.B., 1before

November 30th, giving ful par-

titulars as to experience. quali-

fications, reference and salary

expected.

Attention,

Members
Please telephone in advance and
make an appointment if you pro-
pose using the Institute's 'Employ-
ment Department.

This will result in a better
service to everyone concerned.

TELEPHONE iPLATEAU 5078

Except In special coses all jinter-

views will be arranged between the
hours of 9 and 12.

INDUSTRIAL ENGINEER
Here is an excellent opportunity for the right man to take over a key

executive position with a large progressive merchandising organization

with headquarters in Toronto.

The purpose of the position is to explore present methods of distribution

and handling of merchandise from a scientific point of view aimed at

reducing handling costs. The field will cover distribution plants, retail

stores and transportation.

The man we are looking for must be capable of odvising with con-

struction engineers and architects on the planning and functional design

of sales space and storage space in retail stores together with exterior

design. This will include the selection of materials having regard to

availability, appearance, economical maintenance and overall building

costs. He must also be capable of advising on the functional design of

fixtures and mechanical equipment. He will be expected to explore the

possibilities of cost-reduction in such items as wrapping materials, garbage

disposal, lighting, maintenance of floors, etc. Finally he will be expected

to study procedures and methods of handling merchandise from the source

right through to the consumer with a view to suggesting improvements
which will result in a more efficient operation and reduced expense.

The person selected will have to be selfdirecting, be prepared to travel

considerably in Central and Eastern Canado. He should be a University

graduate in Engineering and have some experience in materials handling.

Salary will be commensurate with knowledge, ability and experience and
will be supplemented by modern employee benefits including Pension Plan.

Reply in confidence, giving age and details of education and experience

to file No. 4095-V.
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News
of the \

Branches
Activities of the Thirty-five Branches

of the Institute and abstracts

of papers presented at their meetings

Belleville

S. 81LLITOE, M.E.I.C,

Secretary

First meeting, October 15, 1951

The seveath meeting of the Belleville
Branch of The Engineering Institute of
Canada and first of the 1951-52 season
waa held at the Kiwanis Centre with 70
members present.

In the absence of Mr. Fulton, the
treasurer W. L. Langlois took the chair.

The business of the evening included the
announcement that elections would be
held at the December meeting because
the membership of the executive had
been depleted through transfer and
sickness. He called upon Mr. Sillitoe to
report on the appointment of a nomin-
ating committee and the arrangements
for the combined meeting with Peter-
borough November 7th for the Pres-
ident's Visit.

Mr. Sillitoe introduced the speaker of

the evening Mr. J. E. Hayes, assistant

to the chief engineer of the Canadian
Broadcasting Corporation, who spoke on
the subject "C.B.C. Television Facilities".

With the aid of slides and later motion
pictures, Mr. Hayes described the build-
ings in Montreal and Toronto which will

house the studio and control facilities

for television programming. He outlined
the special arrangements necessary for

lighting, scenery and prop manufacture
and storage. There will be one large

studio and one smaller .studio in each
of the installations at Montreal and
Toronto. The Montreal studio facilities

are incorporated in a new building ad-
joining the Radio Canada Building,
while the transmitter facilities will be
located on the top of Mount Royal,
where a 283-foot mast supporting four
antennae is being constmcted. In Tor-
onto the studios will be located on the
ground floor of a new structure being
erected on the Jarvis Street property
with a 500-foot mast. Th(> transmitters
will have a power of 5 kilowatts, but
the efifective radiated power due to fre-

quency assignment and the effective

height and gain of the antenna will be
about 16 kw. in Montreal and 20 kw.
in Toronto.
There followed an interesting de.scrip-
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tion of television camera equipment and
the methods of transmitting motion pic-

ture films by television. Mr. Hayes ex-

plained that in the absence of cable

facilities which will be provided next
year by the Bell Telephone Company
of Canada much of the programme
material would be processed on fine

grain 16-mm. film to enable broadcast-

ing of the same programme from both
outlets. An interesting description of the
equipment and the technical problems
encountered in the "Telecine" and
"Kine-recording" equipment were cul-

minated in a motion picture demonstra-
tion of the impressive results that will

be achieved by the equipment chosen.

Colored slides of the present C.B.C.
master control facilities constructed by
the Northern Electric Company in Belle-

ville were shown and described in their

relation to television programme facil-

ities. An interested discussion followed.

In giving a vote of thanks to the

speaker, Mr. R. H. Tanner added to the
amusement of the evening by relating

some incidents in his experience at the
B.B.C. in London and drew interesting

parallels with the situation in Canada.

Cape Breton

G. W. Ross. M.E.I.C,

Secretary-Treasurer

Joint meeting, September 28

A meeting of the Cape Breton Branch
of The Engineering Institute of Canada,
and the Mining Society of Nova Scotia,

was held in September to hear a talk on
"The Electronic Rope Tester'', by
Messrs. P. E. Cavanagh, R. S. Sedgworth
and W. Simpson.
This machine has been in operation

at Nova Scotia coal mines since Febru-
ary, 1950, and there is ever\- expectation
that it will predict hoisting rope failures,

so as to enable ropes to be removed be-
fore damage is done. This will be a

majon step in mine safetJ^

The speakers stated that the machine
owes its success in the Nova Scotia coal-

fields to the skill and perseverance of

Mr. William Simpson, mechanical in-

spector, Nova Scotia Department of

Mines, who has been in charge of the

Government rope testing truck methods
of operation which were described by
Mr. R. S. Segsworth of the General

This photograph was taken during the visit of the Cornwall liranoh to Canada
Starch Co. Limited, ('ardinal, Ont., on September 22, 195L
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The Westinghouse CSP is the only transformer that meets all requirements

for service continuity! H.V. "De-ion" arrestA protect windings against

surges. L.V. has thermal breaker protection a^nst overload

.#?^/^;r'

or short cir-*» at.;"».;•

cuit. "De-ion" arresters can be arranged for grounded or ungroundc

neutral systems. Performance and dependabil

or ungroundec

ked by over

million successful installations. i^

th\

LIGHTNING

y Whether lightning is of short or

long duration, "De-ion" arresters

(unction to prevent damage to

windings. CSP transformers will

take a direct stroke of lightning.

"^^;^ OVERLOADS
^ (^ ^^ j Thermal breaker in sec-

(^, ^^ ondary winding elimin-

ates high voltage fuses. In case

of overload or short circuit,

breaker trips, thereby relieving

transformer of fault. Service is

restored by reclosing breaker

with hook-stick.

SERVICE
Signal lamp forewarns utility of

increasing load which might

cause tranformer to be removed

from service by secondary break-

er. An aid in maintaining con-

tinuous service, this visible

indicator often eliminates

load surveys.

\^^m™iouse

j'Cy

»•'•

?l;i>

&tS'

\^1\..

)t^.

CSP
>• DISTRIBUTION
TRANSFORMERS

CANADIAN WESTINGHOUSE COMPANY IIMITEDtIMm
you

HAMILTON > CANADA
SI2}-3O0

ir^

6 p.m. Sunday evenings—"Westinghouse Presents" John Fisher and the Don Wright Chorus—C.B.C. Dominion network
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ENGINEERING AND CHEMICALS

BURLINGTON, ONTARIO

Moncton • Montreal

WInnipag • Calgary

Toronto

I.

Engineering Co., Toronto, and the prin-

ciples of operation by Mr. P. E. Cava-
nagh, Ontario Research Foundation.
The meeting was under the joint

chairmanship of Mr. H. H. Marshall
and Professor D. J. McNeil. A number
of questions were put to the speakers by
engineers from local coal mines and by
metallurgists. The meeting concluded
with an interesting vote of thanks to

the speakers.

Cornwall

John A. Sarjeant, 3ts,.i.c.,

Secrelary-TreaHUTf r

A. A. B. McMath. .m.e.i.c.

Branch News Editor

Clant visit, Sepiember 22, at Cardinal

The Canada Starch Co. Limited plant

at Cardinal, Ontario was the scene of

J4) 1102

I he first autumn meeting for Cornwall
branch. On the afternoon of September
22nd, a group of 12 ladies and 20 men
were welcomed there by R. H. Wallace,

plant superintendent.
While the ladies were being conducted

on a tour of the plant, the men held a

brief business session. Then Mr. Wallace
delivered a paper on the subject "\
Steam Plant in a Small Industry Keep-
ing Pace with Plant Extensions". He
was assisted by F. E. Trewartha, super-

intendent of the power house. Both men
are members of the branch. Several
other members, from the Cardinal plant,

were also in attendance to answer ques-

tions.

Mr. Wallace traced the history of the

plant from the time it was established
9.^ years ago. He outlined particularly

some highlights from the time the pres-

ent plant was completed in 1921. de-

scribing various steps by which the

power hou.se was built up to meet in-

creasing demands from the plant. He
then stated that an ultimatum from
the insurance company in 1950, forced

a decision to install a new boiler before

1953, to replace two old boilers. A
second new unit is also planned before

1960.

To supplement the above parser, Mr.
Wallace guided the group through the

power house to inspect the crammed
conditions which will make the new in-

stallations difficult. Later, refreshments

were spr\'ed to the visitors in the plant

cafeteria. Branch Chairman H. W.
Nickerson expressed the appreciation of

those present, to Mr. Wallace and the

plant management.
This was an excellent efifort on the

part of the Cardinal members, to start

the ball rolling for a new sea.=on.

Hamilton

G. L. Schneider, jrj;.i.c.,

Secre tary-Treasurer

Hkrnard a. Warren, s.e.i.c..

Branch News Editor

Plant visit, September

The September meeting of the Hamil-

ton Branch took the form of a visit to

the Dominion Foundries and Steel new

blast furnace. Over 300 members and

guests took advantage of the visit to

acquaint themselves with this portion of

Hamilton's industrial development.

Two guides boarded each of the seven

buses provided by the Dominion Foun-

dries and Steel which left the Dofasco

Veterans Club at 5.30 to take the tour

through the new blast furnace which

was put into operation last July.

After an extremely interesting visit

to the plant, the members and guests

arrived back at the Veterans Club for

a fine buffet supper provided by the

Company.
The professional engmeers of Hamil-

ton and district were invited, and one

highlight of the day was the signing into

membership in the EJ.C. ten of these

men.
Mr. F. J. McMulkin, research and

development engineer of the Dominion
Foundries and Steel was in charge of

the arrangements for the visit and, fol-

lowing supper, he spoke on the technical

aspects of what makes a blast furnace

and how this one was different from

otliois. He spoke on a broad basis gener-

ally so that all could follow his remarks.

Mr. D. 0. Davis, Dofasco's chief en-

gineer, spoke on the problems of design

and construction of the furnace and

how they were overcome by co-opem-

tion between designers, erectors and

owner.
A brief question and answer period

followed the two talks and ever>-one

agreed that the meeting provided a good

send-off for the 1951-52 programme oi

the Hamilton Branch.

P:cfessional Development Course

.\n important part of the programme
for the younger members of the Hamil-

ton Branch was inaugurated this fall

with the commencement of a course in

Professional Development, and modelled

after last years Toronto Experiment.

At last year's E.TC. Convention in

Montreal. ^lessrs. E. T. W. Bailey, W.
E. Brown, and G. L. Schneider, all from
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the Hamilton Branch heard Colonel
Grant speak on the benefits to be had
from a course for junior engineers, fol-

lowing the recommendations of the
Monteith Report as presented to the

Engineer's Council for Professional De-
velopment, in the U.S.A. and Canada.
The Hamilton threesome agreed that

the idea had considerable merit, and
asked Col. Grant to attend a meeting
of interested members of the Hamilton
Branch at the home of G. L. Schneider
in Burlington.

This meeting was extremely successful

and Col. Grant aroused sufficient en-

thusiasm, that a second meeting was
called at which representatives of the
Toronto experiment, Messrs H. Kolesar,

D. Burns, and C. Mitchell, were present

to offer guidance.

Mr. C. P. Layard, last year's winner
of the Studenl.s' and Juniors' papers com-
petition was elected chairman of the

course, with Mr. Robert Kerr, the previ-

ous year's winner, as secretary. G. L.

Schneider and B. A. Warren were ap-
pointed interim chairman and secretary,

icspectively.

Several committee meetings, with M.
A. Reid and Mr. J. B. Can-uthers at-

tending, would be required to line up
sneakers, topics, and prospects for the
course and, generally, to get things
rolling.

From over 60 who applied for admis-
sion, the first 25 were taken, so that the
course might not become too unwieldy.

Col. Grant spoke the first night on
the 'Background of the Engineer's Pro-
fessional Development," while Mr.
Stuart Armour, the economic advisor to

the president of the Steel Company of

Canada spoke on the "Phases of the
Canadian Economic Situation," with
special references to inflation.

Miss Audrey Gregg spoke on "Vocal
Expression," and the subjects of future
lectures include Management Relations,
Engineering Law, Social Graces, and
Contracts and Patents.

Throughout the course, in which ses-

sions are to be held weekly, top-notch
men in their particular fields, have

Buffet supper at Hamilton Branch Septeniher iiifotiujr.

signified a ready willingness, often at

personal sacrifice, to present their talks,

and guide the hour's discussion which
follows. In that Hamilton is such a
thriving industrial and commercial
centre, there is an abundance of talented

speakers in the fields to be covered by
the course, and these are sought out to

give the members in the course the
finest in information and guidance.
The attendance for the first three

meetings has been 97 per cent which
indicates its early success.

Engineers' Ball, November 22

The Hamilton Branch is holding its

Second Annual Engineers' Ball at the

Brant Inn on November 22, 1951. This
event proved to be an extremely pop-
ular affair last year. This year, the com-
mittee is arranging to have the branch
members and their ladies attend dinner

in the Tower Room of the Brant Inn

previous to the dance. It is expected
that a representative of the E.I.C.

President will be in attendance to

bring greetings from Headquarters to

the branch.
An engineers' painting, photography,

and etching exhibition is being held in

conjunction with the ball activities.

As is customary, the Professional En-
gineers of Hamilton and District are

being invited to attend.

Kingston

S. H. Rochester, m.e.i.c,

Secretary-Treasurer

HufiH D. Forbes, jr.E.i.c,

Assif^tant Secretary

Plant tour, September 25

The Kingston Branch held its first

meeting of the 1951-52 Session on Tues-
day, 25th of September, 1951, the occa-

The Hamilton Branch visited the Dominion Foundries and Steel new blast furnace in Septeniher. I'ictured above as
they addressed the meeting are D. O. Davis (left) and John McMulkin (right), respectively chief engineer and research
and development engineer of the Company. At centre is pictured a group inspecting the model of the new blast
furnace layout.
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sion being a tour of Aluminium Labora-
tories Limited, Kingston, Ontario. A
morft encouraging attendance of the local

membership was achieved, together with
a large number of visitors, the overall

numbpr being approximately 80.

Following a few brief opening remarks
by Major A. L. MacLcan, Chairman of

the local branch, the meeting was hand-
ed over to Mr. John Millson of Alum-
inium Laboratories Ltd., who had
arranged an excellent sequence for the
tour. Conducted parties of members
proceeded through the many depart-
ments over a period of some 2V2 hours.

After witne.s.sing the casting of alum-
inum for spectrographic samples in the
foundry, the parties went on to the
machine shop. An ingenious hydraulic
shaper processing aluminum specimens,
aroused considerable interest, and the
Mechanical Testing Laboratory included
a demon.stration of tensile and fatigue

testing. In the Welding Laboratory,
members were given a most interesting

demonstration of Argon metallic weld-

ing, and were shown examples of many
types of welds.

After leaving the cable testing ma-
chine and the Finishing Laboratory,
where methods of plating, anodizing and
chemical brightening were studied, the

parties moved into the Metallographic
Laboratory to view the electron micro-

scope, which has a magnification of 20.-

000, and when specimens are photo-
graphed, enlarged and reviewed, will

produce a magnification of 100,000. Rep-
resentative negatives were viewed in the

X-Ray Diffraction Laboratory, together

with an exi)lanation of structural analy-

sis. In the chemical and corrosion labora-

tories, samples were undergoing tests for

corrosion in various solutions, to deter-

mine the rate of corrosion for various

alloys. After a \'isit to the Paint Labor.i-

tory and the Library, members re-assem-
l)led in the conference room for lunch.

At the conclusion of the meeting, Prc-
I'essor S. D. Lash called for a vote of

thanks to Aluminium Laboratories Ll^.,

which was responded to bj- Mr. John
iVIillsf n on behalf of the Company.

Reg-jlar meeting, October 24

The Kingston Branch held their

(Jctobor meeting in the Biology Room,
Old Arts Building, Queen's University,

with Major A. L. MacLean as chairman.

The guest speaker. Dr. R. A. Preston,
Profe.ssor of Historj' at the Roj'al Mili-

tary College, was introduced by Col.

King. The theme of his subject, "United
Nations—A Problem in Social Engineer-
ing" proved of general interest to all

in attendance. Dr. Preston talked very
briefly on the aspects of social science,

and claimed that this tj'pe of science

is much more difficult than engineering
.~ciencc. As an example of this he men-
tioned that during the last election in'

the United States wlien the Gallup Poll

indit-ated that President Truman would
be defeated whereas the actual results

proved the opposite to be true. He also
'

mentioned that over specialization

caused some scientists to change their

political views. In this regard he stated
tliat many scientists in Germany before^
the last war swung over to Nazism and

j

Communism.
Dr. Preston continued to expand hisj

imderstanding of the problem by giv-

ing in \er}- precise detail the history
working up to the present conflict be-
tween Egj'pt and Britain. In 18751
Britain purchased for £4.000.000 shares 1

in the Suez Canal. Entanglement in

Egyptian atfairs first occurred in 1882
when she was requested to stop a revolt

of the Eg3-ptian Army. The Suez Canal
in 1888 was declared an international
waterway, however, Eg3'pt was not .1

paity in the agreement. When Turkey
declared war on Britain in 1914. and
as Egypt was part of Turkey, Britain
declared herself the protectorate of

Egypt. Petty grievances soon developed
between the two countries, and were
further aggra\ated when Egj-pt was not
given a .seat at the peace table in 1919.

A Declaration of Independence was
signed in 1922 with certain limitations
which included the canal zone to bo
under British control. Corruption in the
Egyptian government and the murder
of the British Commander in 1924 again
lead to British control of Eg^-pt. Finally
in 1936 the Anglo-Eg>-ptian Treaty was
signed which included a seat in the
League of Nations for EgjT)t. This
treatj' also included mutual militari- aid.

In the second world war good co-oper-
ation was obtained from Egypt eveu
though this country did not declare war.

Poor relations again occurred between
the two countries during the Palestine
crisis, with the Egyptians blaming the

British. To make matters worse the

Egyptian Array lost considerable pres-

tige when their army was defeated bv
the Lsrael Army. Eg>pt finally declared
I hat the Anglo-British Treaty would be
cancelled.

In the second part of his address Dr.
Preston said that the difficulty in Egj'pt

is only one v^'i'"! of the trouble in the

world caused by the upsurging of na-

tionalism. To help solve these problems
the L'uited Nations was formed. The
L^nited Nations has failed to control the

Atomic Bomb, and to create an Inter-

national Police force. The ultimate aim
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would be the formation of a super state,

but Dr. Preston does not consider this

possible as long as countries refuse to

give up their so\-ereign rights.

According to Dr. Pre.--ton the United
Nations has not been a complete failure

as it has limited, or stopped a number
of small wars, e.g. in Iran, in Palestine
and the Greek problem. The United
Nations has also been able to bring
diplomats together, and to keep them
talking. Another important mission of

the United Nations is carried out by
the Social and Economic Council. The
primary purpose of this council is to

attempt to study the major causes of
wars. This council also supplies techni-
cal assistance to undeveloped countries.

The assistance normally consists of ex-
perts in such fields as Engineering,
Medicine and Government.

Dr. Preston concluded that the United
Nations is the only hope for a reason-
able future for mankind. To help ad-
vertise the United Nations every city

is urged to form a United Nations As-
sociation. These associations are not to
be government agencies but financed
tlu'ough membership donations.

A vote of thanks to Dr. Preston was
given by Dean D. S. Ellis.

Lakehead

Frank E. Ayers, m.e.i.c,

Secretary-Treasurer

September meeting

Some of the problems and integral
workings of the Association of Profes-
sional Engineers of Ontario were dis-

cussed at the Lakehead by two execu-
tive members of the association.

Heard were T. M. Medland, executive
director, and T. C. Keefer, field secre-
tary, both of Toronto. They spoke to
about 35 members of the Lakehead
branch of the Engineering Institute of
Canada, meeting in the Highland Inn.

The functions, purposes and prob-
lems of the Association of Professional
Engineers were outlined to the Lake-
head engineers by Mr. Medland.
The executive director discussed var-

ious aspects of public relations in pro-
moting the engineering profession.

Mr. Medland called upon the engi-
neers to "sell" themselves, their profes-
Bion and their accomplishments to the
people of Canada.

"Selfishness" was not the motive be-
hind this selling job, Mr. Medland said,
but a sense of "duty" that the people
should be told more about the accom-
plishments of the engineering profession.

Mr. Keefer explained some of the
aims of the association in respect to
sick benefits, salary schedules, employee-
management relations, and the general
well-being and status of the profession.

Mr. Medland was introduced by 0. J.

. Koreen. Upon completion of his ad-
dress, Mr. Medland introduced Mr.
Keefer. The speakers were thanked by
J. M. Fleming. A. J. Miokelson was
chairman for the meeting.

Montreal

R. B. WOTHERSPOON, M.E.I.C,

Secretary-Treasurer

The Student Guidance Committee of
the Montreal Branch met on October
11th last. Plans for the current scholas-
tic year were made, it being decided
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to hold a forum in November for the
Colleges Classiques, one in January for

English High School students, and one
in Februai-y for the boy^ in the French
High Schools (Ecoles Superieures), The
general subject will be as in previous
years, "Engineering as a Career".
The Committee now consists of

Messrs. T. G. Anglin, Henri Audet,
Jacques Benoit, Pierre Bournival, Arthur
Goodwin, W. H. Moore, G. B. Moxon,
Leo Roy, Walter Wong, Howard Tink-
ler (Secretary), Jacques Laurence (Vice-
Ch?,kman), and Hugh Nourse (Chair-
man).
The panel of prominent Montreal

engineers who are willing to counsel
high school students by granting them
interviews, by arrangement through a

committee member, is at present as fol-

lows:
French-speaking: Messieurs Paul A.

Beique, Maurice Guerin, J. N. Langelier,
Huet Massue, Leopold M. Nadeau,
Charles E. Tourigny, et P. E. Poitras.

English-speaking: Messrs. John E.
Armstrong, J. R. Donald, Walter Gries-
bach, P. E. Jarman, F. L. Lawton, C.
C. Lindsay, D. C. MacCallum, C. K.
McLeod, J. G. Notman, P. L. Pratley,
A. D. Ross, E. R. Smallhorn, J. B.
Stirlin;;;, and B. Wheelwright.
An informative bulletin, in both Eng-

lish and French versions, has recently
been sent to all known guidance coun-
sellors on the staffs of the high schools
and classical colleges in' the Montreal
district.
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M.atenicd^ handling

Breco Ropeway systems are constantly in use carrying materials for a

wide variety of industries quickly, economically and efficiently. From the

heart of great cities to tropical jungles Breco Ropeways are proving their

adaptability and versatility under the most adverse conditions. Breco

engineers have a broad experience in every type of application. They will
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EEEC® BRITISH ROPEWAY ENGINEERING CO. LTD.

Plantation House, Mincing Lane

London, E.C. 3, England

Canadian Agents:

Vulcan Iron and Engineering Limited, Winnipeg

Ottawa
W. R. Meredith, m.k.i.c,

Secretary-Treasurer

Luncheon meeting, September 20

Alarm over the attitude which he said

labour groups outside of Canada and the

U.S. are developing at the annual meet-
ings of the International Labour Organ-
ization was expressed at the opening

luncheon meeting of the 1951-.52 season

of the Ottawa Branch, at the Chateau
Laurier, September 20.

The speaker, A. C. Ross, president of

the Ross-Meagher Construction Com-
pany of Ottawa, and a past-president of

the Ottawa Branch of E.I.C., stated that

"the attitude of labour groups of I.L.O.

is developing in an ill-advised and un-
fortunate fashion."

Mr. Ross, who attended the 1951

I.L.O. convention, held in Geneva last

May, as a representative of the Cana-
dian Construction Association, charged
that "there was an obvious ganging up
of Latin American and Asiatic countries

in the Organization's election."

He maintained these countries were
"ganging up" on the North American
countries who.se popularity in the world,
he admitted, "is waning and our un-
con.-cious superiority attitude is not
reacting to our advantage."
In addition, the Communist-controlled

labour groups from Poland and other
Katellite countries are operating counter
to everything at the I.L.O. meetings.
"The Communists are putting a spike

into evervthing they can." Mr. Ross
charged flatly. "Their only interest at
the meetings lay in adding difficulties to

the deliberations."

Concerning the position of labour here
at home, the speaker had some counsel
for the engineers in his audience, some
of large employers.
"The reason I am bringing this sub-

ject before you," he said, "is that these
problems are becoming more prominent
in our national economy. Labour prob-
lems are closelv related to social meas-

ures and I suggest that y(ju gixe both
more thought."
During the remainder of hi.'i address.

Mr. Ross briefly outlined his tour of

Europe, particularly Germany and Eng-
land, following the I.L.O. convention,
and of his attendance as an ob.server at

another labour meeting in Stockholm.
Sweden.
He was introduced by the chairman

of the meeting, B. G. Ballard

Vancouver

Stuart S. Lefe.aux, mje.i.c.

Secretary-Treasurer

H. T. Libby. .m.e.i.c.

Branch News Editor

Inspection meeting, October 17

Approximately eight}'-fi\e members
and visitors of the Vancouver Branch
met at the University of Briti.sh Colum-
bia for tlie purpose of inspecting the

Fraser River Model.
The meeting was opened by Syd Dv-

Jong. programme chairman, who gave a

resume of the programme to the end of

the year, and then introduced Edward
S. Pretious. professor-in-charge of rlu

Fraser River Model Project.

Professor Pretious commenced his ad-

dress by explaining that, contrary to

the common belief, the object of the

Fraser River Model was to study way.-

md means of improving the river for

purposes of navigation rather than for

studying fJood control. He gave a quick
summary of hydraulic model construc-
tion and then outlined the details of

the model itself.

The model was built by the National
Research Council of Canada in co-oper-
ation with the University of British

Columbia for the Federal Department
of Public Works. It is built on a hori-

zontal linear .scale of l''6t>0. vertical

linear scale of 1/70, discharge scale of

1/360,000, velocity ratio of 1/8.4 and a

time scale of 1/70.

The model requires two pumps for

its operation; one twenty-cubic-foot per
second, axial flow, propeller pump
which delivers the water for producing

In Seplcml)«T. members of the A.S.M. and E.l.C. \ ancouver Branches \isited
plants of (Consolidated IMining and Smelting Company, accompanied b>

members of the Kootenav Branch of the Institute.
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the tides, and one two-cubic-foot per
second centrifugal pump which pumps
the water for the water discharge. By
means of self-balancing survo mechan-
isms, perfect control may be had of the
tide level in the tidal basin, the river

discharge and the sand injection rate.

The tides are operated by tilting weirs

hydraulically operated from a slave

hydraulic cylinder which is controlled

by an electronic curve follower which
in turn fallows actual tide curves which
are drawn on transparent charts. The
river discharge is governed by a weir
which is controlled by the balancing
mechanism operated by a reversible

motor which, in turn, is controlled from
a servo transmitter upon which is placed

a cam cut to correspond with actual
flows that have been recorded at Hope,
B.C. The sand injector is coupled to
the flow control mechanism so that the
sand injection rate is proportionate to

the water flow rate. By these means,
although all three variables can be con-
trolled separately, they may be syn-
chronized so that any known conditions
can be duplicated in the scale model.
The scale model which occupies sev-

eral acres, covers the prototype area
from Sumas to a point eight miles west
of the sandheads and from the upper
reaches of Pitt Lake to the location well
south of the most southerly arm of the
River outlet. A basin representing a
portion of the Straits of Georgia, about
eight miles by nineteen miles and occu-
pying 12,700 square feet, serves as the
ocean into which the model river flows,

and it is within this area that the tides
are controlled.

The total amount of water used in

the model is 10,890 cubic feet and 80
cubic yards of actual Fraser Rive-r sanu
are used in the erodible basin part of

the Model.
Professor Pretious explained that, at

the present time, experiments are being
conducted with the model in order to

get it to duplicate known past per-

formance of the prototype. When the
model satisfactorily reproduces condi-
tions that ha\'e been known to pr'\ail

in the past, it will be used for predict-

ing what can be expected in the future.

The model is being constructed in

Vancouver so that all those with jirac-

tical experience with the River and its

vagaries will have an opportunity to

add their knowledge to that already
accumulated by the various agencies.

Upon completion of Professor Pre-
tious' explanation, the members inspect-

ed the model. Competent personnel
were stationed at the \-ariou.s points of

interest and explained the apparatus and
methods in use.

After the meeting, everybody returned
to the University Lecture Room where
refreshments were servd. The members
and their friends uionounced this one
of the most informative and enjoyable
evenings of the current season.

Field trip, September 12

Members of the Vancoxiver Branch of

the E.I.C. and members of the Van-
couver Branch of the American Soc'ety

of Metals left by C.P.A. plane on Wed-
nesday, September the 12th, for a field

trip to Trail. The day was ideal for

flying and the party enjoyed the trip

over scenic Southern British Columbia.
The party was met at Castlegar by

the chairman and secretary of the Trail

Branch of the E.LC, and representatives

of the Consolidated Mining and Smelt-
ing Co.

The members of the Trail and Van-
couver Branches were guests of the

Company at luncheon. Mr. Stiles, chief

engineer of C. M. & S. at Trail, wel-

comed the visitors and outlined briefly

the histoiy of the Company and the

processes which would be seen during
the plant visits planned. Mr. Hamilton
outlined the programme planned for the

visits. Mr. de Jong replied briefly, ex-

pressing thanks of the visiting party for

hospitality of the Company in enter-

taining at luncheon and making the
plant visits possible.

After lunch the vis'tors were taken
through the Tadanac Plant to see tlie

process of reducing zinc and lead con-
centrates to the pure metals. Following
this plant visit, members desiring to

see the new ski lift, were taken to Red
Mountain and given a ride on the lift.

The following mom'ng the party
viewed the Warfield plants, producing
fertilizers and in the afternoon in-

.spected the research and testing facilities

of the CM. & S. Co.

On Wednesday evening the Branches
of the E.I.C. and A.S.M. met at dinner
at the Crown Point Hotel with Mr. H.
P. Hamilton, of the Trail Branch, pres-

iding. Mr. W. 0. Scott spoke brieflv on
behalf of the Vancouver Branch A.S.M.

'omproiecl-

toWormance

,>^,

.-^
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and Mr. S. H. de Jong on behalf of

the Vancouver Branch, E.I.C. Mr. H. N.
MacPherson gave a short address telling

of some of the Institute activities of

which the members and the public are
not sufiicientiy aware. Dr. Pidgeon, head
of the Department of Metallurgy, Uni-
versity of Toronto, spoke briefly, stre.^s-

ing, among other things, the need for
more students in engineering field and
in particular the metallurgical branch.
Other speakers on the programme were
Mr. Eric Broadbent suid Mr. J. A.
Merchant.

Winnipeg

C. S. LaNDON, M.E.I.C.,

Secretary-Treasurer

Electrical Section

K. Hallson, jr.E.i.c.,

Secretary-Trea^surer

J. G. Dickinson,
Branch News Editor

Tour of Naval Station

Members of the Winnipeg Branch of
the E.I.C, Electrical Section, were
favoured with a very pleasant evening
on HMCS Chippawa, October 4th.
Thanks to Commander L. D. G. Main,
R.C.N.fR). and staff, approximately
sixty members toured the .ship, .showing
special interest in electrical apparatus.
HMCS Chippawa wa.s formerly the

Winter Club of Winnipeg, and is now
a permanent naval training station for
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reserve units. The tour was very inter-

esting for both ex-navy types and
others. To especially interest the com-
munication engineers were the various

electronic items, such as radio, tele-

type, radar and asdic. Of interest to

the power engineers were the electrical-

ly controlled and operated guns. To
many it was somewhat of a surprise

to see how quickly and accurately hea\'y

guns could be manoeuvred to seemingly
any direction using only a 4-kw. Hewit-
tic Rectifier for d.c. power.

Asdic, a submarine detecting device
proved very interesting. The equipment
consisted of a frequency generatoi

which normally operated at about 12

kc, an oscillator circuit, the sound wave
directing head and the electronic tim-
ing elements measuring the echo return

and showing it in distance. As pointed
. out by Lt. Commander Rooke, Asdic
is not the full answer in submarine de-
tection due to its limitations in distance,

which varies considerably with the den-
sity of the water. Possibly underwater
Radar will be next.

After seeing the maze of electrical

apparatus that is now a must on naval
v'essels, it is ea.«y to appreciate the space
problem, particularly on Destroyers,
where overall size is kept to a minimum.
The evening was very pleasantlj' con-

cluded with refreshments and limch
served in the rather attractive and com-
fortable Officers' Loimge.

Sincere appreciation was extended to

the Captain and his ship by Mr. L. A.
Bateman. the Electrical Section Chair-
man, on behalf of the members present.

Engineers' Wives Associations

Hamilton

Mrs. J. S. R. Besck,

Publicity Representative

The Engineers' Wives Association,
Hamilton Branch, opened the programme
of fall activities with a dinner meeting
in September. Head table guests in-

cluded Mrs. William Brown, Mrs. J. M.
Elhott, Mrs. E. T. W. Bailey, Mrs.
James Vance and Mrs. Neil Metcalf.

The special speaker was Mrs. Irene
Booth, a well known fashion consultant

of Hamilton.
Mrs. G. L. Schneider, president, wel-

comed several new members and re-

viewed briefly the activities of the group
last season. In March, the association

entertained Mrs. A. G. L. McNaughton
at luncheon and at a tea held at the
home of Mrs. W. J. W. Reid. At the

April meeting, held at the Camesco
Club, the members enjoyed a review
prepared by Mrs. Laura Arnold of the
book "A Pocketful of Canada".
The May meeting took the form of a

court whist party, the conveners being
Mrs. J. R. Carruthers and Mrs. J. S. R.
Beck.
A special treat was the June picnic

held at historic Battlefield House, Stoney
Creek, where a blazing fire on the

hearth provided an attractive setting

for supper. Afterward the ladies toured

the old farmhouse and saw the interest-

ing collection of Canadian antiques.

One of the most successful projects of

the Association last year was the forma-
tion of smaller groups devoted to par-

ticular interests and hobbies. Three were
formed for craft work, music apprecia-

tion, and bridge. These will be continued

this year and others added if the mem-
bers so wish.

The October meeting, presided over

by Mrs. Schneider, was devoted to the

ratifying of the constitution on which a

committee, headed bj"^ Mrs. W. Whetan
had been working for several months.
Following the business, an excellent pro-

gramme of Nova Scotian and Newfound-
land folk songs was presented by four

young Hamilton artists. Mrs. D. J.

Haines, who introduced the guests, pre-

faced their songs with a short talk on

folk music and its place in Canadian
culture. A vote of thanks was expressed

by Mrs. L. C. Sentance, and the meet-

ing was adjourned for refreshments.

Calgary

The annual membership tea of th»

Engineers' Wives Club, was held at The
Hudson's Bav Company Store auditorium
Thursday, September" 6, from 2.30 to

4.30 p.m.
All wives of members of the Institute

or of registered professional engineers of

Alberta and associate members were
invited to attend.

An arrangement of sweet peas and
snapdragons flanked by pink and white

tapers centred the tea table where
honours at the tea urns were shared by
Mrs. Victor Kastberg. Mrs. H. ^i.

Hunter. Mrs. C. K. Bridgman and Mrs.
J. McMillann.

Assisting in servins were Mrs. H. H.
Beech. Mrs. C. 0. "Hage. Mrs. N. J.

Christie, Mrs. J. C. Scott. Mrs. G.
Sharpe. Mrs. W. A. Cairns. Mrs. J. D.
Weir, Mrs. Ian Cook and Mrs. D. F.

Kobylnyk.
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Typical "Supreme" Unit Sub-station featuring 1000 k.v.a.

Supreme Dry Type Transformer with Class "B" insulation.

Switchgear and Interlock Safety System.

Supreme Power Supplies
LIMITED

MIMICO, ONTARIO, CANADA
Telephones - LYndhurst 5488-9 New Toronto 3866



THE LOGICAL ANSWER

ytipfteme>"Custom

K,EEPING up with Canada's expanding industrial economy is

presenting new problems to many industries as additional production

machinery and lighting adds steadily to the load of established

electrical systems.

More and more engineers are finding in Supreme "Custom-Built"

Unit Sub-stations the answer to their needs. Designed to embody

the switchgear of your choice together with time-tested Supreme

Transformers, these units provide a combination of reliability and

flexibility that meets your present requirements and provides for

the future.

A most important feature is the application of the Interlock System

whereby the secondary breakers are interlocked with the primary

interruptor switch so that switching on the H. V. side is only

possible when the secondary breaker is "open". For added safety,

the door of the transformer compartment, giving access to the tap

changer, is interlocked with the primary switch so that the switch

must be "open" before the taps can be changed.

A Supreme Power sales representative in your district will be glad

to discuss your problems and suggest an economical solution.

REPRESENTED 6Y

INDUJ
106th

MTON.

J. J. MARSHALL LTD., r
656 West Broadway, ^^
VANCOUVER, B.C

LTD., PARTS & EQUIPMENT LTD.,

East, 9500 St. Lawrence Blvd.,

^N. MONTREAL, QUE.

ELECTRICAL
10105-

EDMOI

>TRIES LTD.,

Street,

ALTA.

MACKAY-MORTON
183 James Avenue

CROWDIS & LEWIS ENGINEERING I

WINNIPEG, M/ TRURO N.S.

Supreme Power Supplies
LIMITED

MIMICO, ONTARIO, CANADA™"
Telephones - LYndhurst 5488-9 New Toronto 3866
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J I !-

O LOAD GROWTH...
^/'

tuilt" Unit Sub-stations

«GINEERED TO MEET YOUR
EQUIREMENTS OF TO-DAY .

exible for expansion to

bur future needs.

• •

en the City of Toronto Dept. of

dings, faced a load problem

;ntly, for the new Industry BIdg.

the Canadian National Exhibi-

Supreme "Custom Built" Sub-

ions provided the solution with

units shown here during in-

lation.

I I I I

today's construction costs, floor

ce is highly valuable. These

reme Unit Sub-stations were de-

led for gallery mounting to

'e floor completely clear.

This view shows one of four

Supreme Sub-stations being lifted

to the gallery of the Industry

Building of the Canadian National

Exhibition.

I A close-up of one of the units with

doors open, showing high voltage

compartment and transformer. Note

the easy access to the tap-changing

switch.

L



Une Jreatt of ifout Unit Sua-Jtation . . . ^ /

rn^tupneme,
fRANSFORMERS
with ClaJJ Jj Sndulation

\

Core and coil elements from

rear of unit sub-station

Supreme Power Supplies
LIMITED

MIMICO, ONTARIO, CANADA



Additions to the Institute Library

Reviews — Book Notes — Abstracts

BOOK REVIEW
Festival of Britain, 1951: Selected
Designs. London, Association of con-
sulting engineers; Toronto, International
Trade Press, 1951. 411 p., illus. $11.00.

As the ofScial custodian of the ethical
code governing the relations of the British
Consulting engineer to his clients, to con-
tractors, and to the public, the Association
of Consulting engineers invited its mem-
bers to prepare brief descriptions of their
work in various parts of the world. These
descriptions form the contents of this
book.
The first design in the book is the Royal

Festival Hall, which is described and
illustrated in detail, in plan, construction,
and numerous aspects of the finished
construction.

In all, 47 designs are included, and they
vary in range from the Captain Cook
Graying Dock in Sydney; to Pimlico
housing estate heating scheme; Design
and construction of the Ladybower
reservoir; Civil engineering services for

steelworks; and, Factors for the produc-
tion of Portland cement, to mention just

a few picked at random.
Excellent detail photographs of models,

methods of construction, bridge spans,

interiors, working conditions, and general

views, make the book both attractive to

use and an invaluable reference tool for

practically all types of engineers.

Plans, elevations, and location maps are

also included where necessary.

In all cases, the engineers responsible

for the project being considered are named
and in some cases the principal contrac-

tors and sub-contractors are included.

It seems rather a pity that, with the

obvious care and expense to which those

responsible for its publication have been
put, that FESTIVAL OF BRITAIN 1951
is not indexed.
While the book itself is most attractive

in format, and most valuable in content,

we feel that all this could have been further

magnified by a detailed index. E.K.

BOOK NOTES
Prepared by the Library of

The Engineering Institute of Canada
Applied Electricity. Edward Hughes.

Toronto, Longmans, cl950., 412 pp.,
illus., S2.10.

A sequel to Electrical engineering
_ science, by Morley and Hughes, and pub-

lished in England, this book covers the
SAdlabuses of the Ordinary National Cer-
tificate in Electrical Engineering, the
"Applied Electricity" of Part I of the
B.Sc. (Engineering) examination of the
University of London, the Intermediate
examinations in "Electrical Engineering
Practice" of the City and Guilds of London
Institute and the "Principles of Elec-
tricity" of the joint section A examination
of the Institutions of Civil and Electrical
Engineers.
B S I symbols and nomenclature are

used, and the text includes 54 worked

examples and 307 problems, most of the

questions being taken from examination
papers. The Appendix includes Supplemen-
tary questions, and answers to examples.
The book is indexed.

Canadian Income Tax Act, 17th Ed.,
Consolidated to Adjournment of
Parliament, June 30, 1951. Toronto,
CCH Canadian Limited, 1951., 321

pp., $2.50.

This edition contains the 1951 amend-
ments implementing the 1951 Budget
Resolutions and, as formerly, the full text

of the analogous provisions of the Income
War Tax Act. A two-way cross reference
table is provided giving the analogous
provisions for each section of the new Act,

and vice-versa. In addition, full texts of

the Canada-United States reciprocal tax
convention, and of Canada-United King-

dom and Canada-New Zealand tax agree-

ments are reproduced.

Compulsory .4rbitration of Utility

disputes in New Jersey and Penn-
sylvania. R. R. France. Princeton,

Princeton University, 1951. 90 p., illus.,

•$2.00.

While these findings on compulsory-

arbitration of utiUty disputes are concerned
only with the states of New Jersey and
Pennsylvania, the authors go into much
detail which will be found useful, certainly

in other parts of this continent.

The operation and an analysis of both
acts, are considei'ed and broken down in

detail, and the pamphlet concludes with
comparisons and conclusions on the forms
of compulsory arbitration in the two
states.

"Reports consulted" and a short biblio-

graphy are included.

Destins Industriels du Monde. Albert

Ducrocq. Paris, Berger-Levrault, 1951,

326 pp., illus., 560 fr.

"On fermera ce livre dans I'enthousiasme
ou dans le desespoir."

This succinct statement on the book
jacket is in itself intriguing.

In the same vein, at the close of the

main part of the preface, is quoted:
"L'histoire a vendu son ame a I'industrie."

To summarize it brieflv, DESTINS IN-
DUSTRIELS DU MONDE is a brilliant,

thought-provoking synthesis of mankind,
the humanities, power and energy (with

all that those terms imply in the mid-
twentieth century) metals and plastics.

On doit le lire pour I'apprecier.

Equivalent Valves. H. Gordon Hawes,
M.I.T., ed. San Francisco, Hooper
Publishing Co., 1950. 150 innumbered
loose leaf pages, thumb indexed, $15.00.

Annual set of new sheets, $10.00.

Designed as a reference tool for the

engineer, purchasing agent, and valve
salesman, this volume is a guide to the
differences between the valves offered by
the 18 manufacturers involved for a given
type, material, and pressure rating.

Its five sections. Brass, Cast iron. Cast
steel. Forged steel and Bar stock are all
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PUBLICATIONS OF OTHER ENGINEERING SOCIETIES

Exchange arrangements exist between The Engineering Institute of Canada and
engineering societies in the British Enijiire and the United States whereby members
of the Institute may secure the pubhcations of these societies at special rates which,
in most instances, are the same as charged to their own members. A hst of these
pubhcations with the amounts charged is given below. Subscriptions should be placed
at E.I.C. Library. 2050 Mansfield St.. Montreal 2. Que., but NO REMITTANCE
should be made until an invoice has been received. THESE PRICES ARE
SUBJECT TO CHANGE WITHOUT NOTICE.

Rate to Rate lo

E.I.C. Non-
Menihera Members

AMERICAN INSTITUTE OF ELECTRICAL ENGINEERS
Electrical Engineering—monthly, single copies $ 1.25 $ 3.00

Per year (including postage to Canada) 8.00 16.00

Transactions—annual, bound (including postage to Canada) .

.

8.00 16.00

Combined subscription (including postage to Canada) 10.00 20.00

AMERICAN SOCIETY OF CIVIL ENGINEERS

Separates of papers published during year, per year (including

postage to Canada) S 6.00 $12.00*

Civil Engineering—monthly, single copies .75 .7.5

Per year (including postage to Canada) 5.50 7.00

Transactions—annual, per year 6.75t 13.501

(Other publications 50% reduction on Canadian price to E.I.C. members)
* // subscription received before Dec. 1st, otherwise $14-00

i Ij subscription received before Jan. 1st, otherwise $10.00

t If subscription received before Jan. 1st, otherwise $20.00

AMERICAN SOCIETY OF MECHANICAL ENGINEERS
Mechanical Engineering—monthly, single copies $ .75 S 1 00
Per year (including postage to Canada) 5.00 10 00

Transactions & Journal of Applied Mechanics (available only
in combination subscription; including four issues of

the Journal of Applied Mechanics, and eight issues of

Transactions 12.00

Transactions & Journal of Applied Mechanics (available in

bound form in April) 17.00

Applied Mechanics Reviews—monthly, single copies .75

Per year (including postage to Canada) 1 1.00

INSTITUTION OF CIVIL ENGINEERS
Proceedings-—three parts, per vear

Part I S 4.00 $ 8.00

Part II 2.00 4.00

Part III 2.00 4.00

INSTITUTION OF ELECTRICAL ENGINEERS
Proceedings—four parts, per year
Part I (General) -S 3.00

Part II (Power Engineering) 4.00

Part III (Radio and Telecommunication Engineering) ... 4.00

Part IV (Collected Monographs) 1.75

All four parts together 8.50

INSTITUTION OF ENGINEERS, AUSTRALIA
Journal—monthly, per year S 8.00 iSlfiOO

INSTITUTION OF ENGINEERS (INDIA)

Journal—quarterly, single copies S 1.00 S 2.00

Per year 3.00 4.50

INSTITUTION OF MECHANICAL ENGINEERS
Proceedings—quarterly, per year S12.00 $16.00

NEW ZEALAND INSTITUTION OF ENGINEERS
Pror-eedings—annual, bound $ 2.50 $ 4.00

SOUTH AFRICAN INSTITUTE OF ELECTRICAL ENGINEERS
Transaction.s—monthly, single copies S 75 $ 1.00

Members wi.shing their subscriptions to commence with the January issue should
place orders with the E.I.C. Library immediately. Every effort will be made to

i^omply with lequests. However, receipt of the January issue cannot be guaranteed

indexed and numbered, and the inform-
ation sheets are listed in table form and
include the type of valve, various des-

criptive material, and the manufacturer of

each.

Equivalent Valves should prove of value

to all of our members having anything to

do with the choice, location or purchase
of valves.

HandtM)ok of Oil Burninjj. F. H. Faust
and G. T. Kaufman. New York, Oil-

Heat Institute of .\merica, 1951. 978 pp.,
illus., .WO.OO.

In 1931, the Handbook for which the oil

burner industry had been waiting, was
published. A small printing of 4,000 copies

was quickly exhausted. Since that time,

vou have again been waiting.

Oil burning actually begins with the
removal of crude oil from the earth and
ends with the discharge of heat and gas
into the atmo.sphere, and this handbook
does .seem to cover that broad field.

Oil as a fuel, its combastion, prepara-
tion for combustion, burning equipment,
heating system, controls, selection of
equipment, and appHcation, and instal-
lation and maintenance of the oil burner
are all covered in the eight numbered
sections of the volume.

.\ very u.seful section of standards, both
compulsory and voluntary, are appended
to the text, as are also thumb-nail sketch
biographies of the authors and editors.
Seventeen pages of index, further enhance
the value of this handbook.

Industrial Democracy at Work: a fac-
tual survey. W. R. Brown and X. A.
Howell-Everson. Toronto, Pitman, 1950.
104 pp., .$3.15.

The recognized practice of industrial
democracy Ls less than fifty years old.

At the turn of this century, very little

was known or thought of joint consul-
tation between management and workers,
profit-sharing, welfare or vocational work,
or any general consideration for the feel-

ings or conditions of others.

This volume, which considers all these
aspects of commerce and industrj', is the
first of its kind to be published, and com-
prises a factual report on the experience
of some 600 representative British indus-
trial firms practising the policies of In-
dustrial Democracy.

Besides the table of contents, the con-
tents of the five parts of the book are
briefly suggested in the front which is a
tremendous help for quick reference to a
definite aspect of the problem in hand.
The book is indexed, and carries an

appendix in the form of the questionnaire,
"Nation-wide inquiry into certain aspects
of management-labour relations".

Low Temperature Properties of Fer-
rous Metals. New York, Society of

.Automotive Engineers, 1950. 97 pp..
illus., $4.00.

This report evaluates the effect of metal-
lurgy, heat-treatment and design on low-
temperature behavior of ferrous materials.
Also considered, are the effects of man-
ganese, silicon, sulfur and phosphorus,
chromium, molybdenum, nickel and cop-
per, vanadium, columbium, titanium and
other alloying elements. Among the other
significant phases covered, are test pro-
cedures and equipment for measuring low-
temperature embrittlement. This publi-
cation includes 62 charts, graphs and photrv-

graphs, plus 22 tables.

Operation of Sickness Benefit Plans in
Collective Bargaining. Fred Sla^nck.
Princeton, Princeton University, in-

dustrial relations section, 1951. 109 pp.,
$2.50.

The present work deals with recent
general developments in Union-manage-
ment sickness benefit plans, framework for

financial operation, standards of financial

operation, administration of benefit pro-
visions, problems and experience in benefit
administration, and industrial economy
and adequacy. This report, of which the
focus is organization and administration,
offers answers to the problems of policy
and administration within a trade union
and of the mutual benefit or insurance
program.

Petroleum Geology. E. N. Tiratsoo.
London. Methuen, 1951. 449 pp.. illus.,

42/-.
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Ask for your copies, now...
You're welcome to two or two dozen

—as many as you require for your staff

—

and for your shop training programme.

Ask, too, about the Crane fihn, "Piping

Pointers", a 28-minute, 16 mm. sound

picture which we will gladly loan for your

training schedule. It shows novices

how to do things right in hooking up

piping components. ^ rite or phone your

Crane Branch—or write "Piping Pete",

c/o Crane Limited, 1170 Beaver Hall

Square, Montreal.

. 1^ en fransois

de 16 P'^f:; uouvent tous V«^
^^, done

!i'une uu»*^e CO general, ^"
^^ ^ Veo-

full of pra€ti€alr

helpful information

During World War II, when shortages of essential

materials necessitated increased watchfulness by all

those concerned with plant piping— particularly main-

tenance men—the informative Crane "Piping Pointers"

Manual was warmly welcomed and appreciated.

Today industry, gearing itself to preparedness pro-

duction, faces comparable conditions. Today, there-

fore, is the appropriate time for the re-issuance of

similar helpful information. The 1951 edition of

"Piping Pointers", now available, is completely new
from cover to cover. With its 316 illustrations it com-

prises 36 pages of piping selection, installation and

maintenance "know how".

A definite must for the trainee ... an appreciated

refresher course for the old-timer . . . it's a valuable,

convenient and virtually indispensable reference guide

for all plant men.

CRANE
CRANE LIMITED

General Office: 1 170 Beaver Hall Square, Montreal

6 Canadian Factories • 1 8 Canadian Branches
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This work covers both the academic
questions related to the origin, migration
and accumulation of petroleum in the sub-
surface, and the practical problems of dis-

covering and exploiting oil deposits.

Surface methods of discovery, such as

geological mapping, aerial survey' and the
evaluation of oil seepages and asphalt
deposits, are described, as well as sub-
surface methods integrating geophysics
and geochemistry with geology. The
world's oilfields are reviewed, particularly

with reference to their structural and
stratigraphic history. There is a biblio-

graphy of more than 1,000 references to

current geological literature. Besides an
alphabetical index of subject, etc., in

which oil fields are in italics, there is a
name index to authors whose works arc

ciuoted in the main text.

Relaxation of Constraints and Mo-
ment Distribution. J. Jennings. Man-
chester, Emmott, cl951. 40 pp., illus.,

3/-. (Mechanical world monograph No.
62).

An attempt has been made in this

monograph to explain carefully the piin-

ciples of the methods of R. V. Southwell
and Hardy Cross for the solution of

structural problems, omitting as few essen-
tial steps as possible, and depicting by
sketches the state of the struct uie of beam
at various stages in the solution. The jack
and the clamp analogies have been em-
phasized as giving a valuable physical
picture of what could otherwise be a purely
mathematical process.

Reviews of Petroleum Technology,
V. 10, 1948. Institute of Petroleum.
London, the Institute, 1951. 350 pp.,
27/6.

The progress made in the scientific and
technical aspects of the petroleum in-

dustry during 1948 is the general subject
matter of the 27 papers comprising this

volume. Perusal of the contents, shows the
coverage to be an exceedingly broad one.

To add to its reference value, each paper
in the book carries a synopsis at the
beginning, and a list of references at the
end. Index is both by subject and by
name.

Safety in the Chemical Laboratory.
H. A. Peters and J. W. Creyton. Lon-

don, Butterworths, also Lange, Maxwell
& Springer, 1951. 258 pp., illus., 15/9.

In this work, the principles underlying
hazards and corresponding precautionary
measures have been emphasized. In
treating the hazards connected with the
handling of chemicals, gases and dusts,

the principles of physiology are outlined,

and special reference is made to the res-

piratory process and the way in which
harmful substances penetrate into the
organism to exercise their toxic effect.

Safety appliances are described and a
compilation of safety rules and regulations

is given. The last chapters of the book
describe a series of analytical procedures
for detection and estimation of contamin-
ating substances in the air.

Simplified Mechanics and Strength of
Materials. Harry Parker. New York,
Wiley, cl951. 275 pp., illus., $4.00.

This is an elementary treatment written
for those whose training has not included a
practical appreciation of mechanics or

advanced mathematics; a working Iciiow-

ledge of algebra and arithmetic is sufficient

to enable one to understand the mathe-

matics involved. Detailed explanations of
numerous practical examples, followed by
problems to be solved by the student,
make this a both convenient and valuable
handbook.

Techniques of Plant Maintenance
1951. New York, Clapp and Poliak inc.,

1951. 223 pp., illus., $6.00. (Proceedings
of the technical sessioas sponsored by the
American Society of Mechanical" En-
gineers and the Society for the Ad-
vancement of Management held con-
currently with the 2nd Plant main-
tenance show, Cleveland, January 1951 j.

This volume comprises the text of all

papers and discussions presented at the
second Plant Maintenance Conference, as
well as answers prepared by speakers to
questions that lack of time prevented
answering at the sessions. There are
about four papers on each of the following
subjects: general plant maintenance, elec-

trical equipment, power plant and heating
equipment, small plants, lighting, chem-
ical plants, paper and paper products,
food -processing plants, metal -working
plants and applied lubrication.

STANDARDS

ASTM Standards, American Society
for Testing Materials, 1916 Race
street, Philadelphia 3, Pennsylvania.

ASTM Standards on Gaseous Fuels.
$1.75.

In this standard, methods are given for

sampling natural gas and measurement of

gaseous fuel samples. Also covered are

methods of analysis of natural gases by
the volumetric-chemical method, and of

natural gases and related types of gaseous
mixtures by the mass spectrometer. Water
vapor content, caloric value and specific

gravity, are also treated.

ASTM Standards on Metallic Elec-
trical Conductors. $2.50.

This publication deals with copper,
copper alloy and copper covered steel

(wire, stranded conductors, rod, bar and
shapes, pipe and tube), aluminum (wire,

stranded conductors, rod and bar),

galvanized steel core wire, galvanized iron

and steel guy, messenger, span, overhead
ground, and line wire. It includes a section

on classification of and specifications for

non-ferrous metals.

1950 Supplement to book of ASTM
Standards including tentatives. Part
1 — Ferrous Metals. $3.50.

Includes 66 standards covering steel

(pipe and tubes, castings, bolting material,

boiler plates, structural and rivet, bar,

forgings, heat treated tires and springs,

concrete reinforcement, etc.), cast and
malleable iron, ferro-aUoys, metallograph}'

and general testing methods.

New Wiley Books on sale at University of Toronto Bookstore

Alternating Current Circuits

Rv Russell M. Kerchner and George F. Corcoran. A practical,

modern approach to the theory and practice of alternating

'iirrent circuits, stressing fundamentals. A modernized

third edition focusing allention on recent developments in

I he field. .<S6.88.

Transients in Power Systems

By Harold A. Peterson. Summarizes a large amount of

valuable data about electric transients, particularly those

of an over-voltage nature. Data presented in the form of

curves which can be used immediately with only minor

calculations. S8.13.

Refrigeration Engineering
Hy It. ./. Macintire and F. W. Hutchinson. This second edition deals with recent advances, beginning wth thermodynamic

theory and local determination, and covering modern commercial equipment and other applications. .S8.13.

UNIVERSITY OF TORONTO PRESS
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Part 2 Non-ferrous Metals. $3.50.

Includes 42 standards covering copper
and copper-base alloys (wire, rods and
stranded conductors for electrical pur-
poses, plate, sheet and strip, wire, rods,

bars and shapes, pipe and tubes), alumi-
num and copper wire, rods and stranded
conductors, aluminum and aluminum-base
alloys, die-cast metals and alloys and
general testing methods.

Part 3 —• Cement, Concrete, Ceramics,
Thermal Insulation, Road materials
Waterproofing, Soils. $3.50.

Includes 68 standards covering cement,
lime, gypsum, thermal insulating materials
glass and glass products, ceramic white-
wares, natural building stones, masonry
building units (brick, structural clay tile),

pipe and drain tile, mineral aggregates and
concrete, etc.

Part 4 — Paint, Naval Stores, Wood,
Adhesives, Paper, Shipping Con-
tainers. .13.50.

Includes 54 standards covering pigments
(mineral iron oxide, blue green, red and
metallic), drying oils, shellac, varnish and
varnish products, lacquer and lacquer
materials, general paint tests, paint
weathering tests, naval stores, wood,
adhesives, paper and paper products,
shipping containers, tests of building
construction, fire tests, thermometei's
and general testing methods.

Part 5 — Textiles, Soap, Fuels, Petro-
leum, Aromatic Hydrocarhons, Anti-
freezes, Water. $3.50.

Includes 93 standards covering textile

materials (asbestos, glass, rayon and
estron, wool and general), soap and
detergents, coke, petroleum products and
lubricants, greases, methods of measuring
and sampling petroleum and petroleum
products, industrial aromatic hydro-
carbons, gaseous fuels, engine antifreezes,

industrial water, thermometers and gene-
ral testing methods.

Part 6 — Electrical Insulation, Plas-
tics, Rubber. $3.50.

Includes 30 standards covering electrical

insulating materials (shellac, tubes and
molded materials, mineral oils, ceramic
products, fabrics and papers) plastics

(melandne-formaldehyde molding com-
pounds, optical properties, molds and
molding processes) runner products, ther-
mometers and general testing methods.

British Standards, British Standards
Institution, 24/28 Victoria street.
Westminster, London, S.W.I.
British Standards are available from
the Canadian Standards Associa-
tion, National Research Building,
Ottawa, Canada.

B.S. 1262, Part 2:1950 — Sizes of Tins
for Paints and Varnishes and other
Liquid Products of the Paint Indus-
try. 2/-.

Compliance with the lists of sizes will

^ facilitate distribution and packing, reduce
production costs, and enable manufac-
turers, wholesalers and retailers to save
valuable storage space.

B.S. 1735:1951 — Flanged Cast Iron
Gate Valves, Classes 125 and 250
for the Petroleum Industry, hi-.

In view of the intei'national character
of the petroleum industry, it is essential
that there should be interchangeability
between equipment produced by .Amer-
ican and British manufacturers! U.se of
data from American Standard Associatiin
is acknowledged.

LIBRARY REGULATIONS

Hours

Mon., Tues., Wed., Fri. . 9 a.m. - 6 p.m.

Thursdays 9 a.m. - 8 p.m.

(For Montreal branch meetings)

Saturdays .... 9 a.m. to 12 noon

Bibliographies and Literary

Searches

Short subject bibliographies are compiled

on request.

Extensive searches will be made at a

charge of $3.00 per hour to members, and

$5.00 per hour to non-members.

Please give z.% much detail as possible when

requesting information of either type.

Borrowing and Purchasing

Books, periodicals, photostats, translation,

etc. may be borrowed for two weeks at a

lime. A fine of 25c. per day will be
charged for each day borrowed items
are retained beyond this period.

A library deposit of $5.00 at par in

Montreal is required for which two
items may be borrowed at one time. Books,

periodicals, etc. may be ordered by mem-
bers through the library. All carrying

charges are payable by the individual con-

cerned. Except in the case of library de-

posits, please make no payments in

advance.

Non-members may consult the library,

but may not borrow material.

Canadian Standards. Canadian Stand-
ards Association, National Research
Building, Ottawa.

CSA Bl. 1:1949, addendum No. 1:1951— LInified and American Screw
Threads. 50 cents.

Changes of primary interest to the usei-

of the standard are: 1) inclusion of the

1 in. 14 NF size as an optional American
Standard in the fine thread series, 2)

introduction of the designation "UNEF"
for certain sizes of the extra-fine thread
series, 3) deletion of the ^ in. 12 NC and
I in. 12 NF threads from classes 2 and 3,

4) corrections to the headings of table 26,

and 5) revision of "Limitations of design".

CSA B51:1951 — Construction and
Inspection of Boilers and Pressure
Vessels, 3rd ed. 75 cents.

The present publication contains sec-

tions on registration of designs, registra-

tion of fittings, registration numbers,
identification, blow-off pipes and tanks,
boiler suspension and support, supple-
ment-construction and installation require-

ments, pressure gauges, etc.

CSA C22.2, No. 38:1951 — Construc-
tion and Test of Rubber-covered
Wires and Cables, 2nd ed. 75 cents.

This specification deals with conductors,
insulation, moisture-resisting rubber insu-

lation, coverings, saturation of fibrous

coverings, lead coverings, assembly of

multiple-conductor cable, polaritv identi-

fication, electrical properties of rubber
insulation, and markings.

CSA C22.2, No. 48:1951 — Construc-
tion and test of Non-metallic
Sheathed Cable, 2nd ed. 75 cents.

This work is divided into chapters on
insulated conductors, protective sheath,

assembly of conductors, fillers, outer
covering, physical and electrical tests on
finished cables, polarity identification,

and markings.

CSA C83.1:19.50 — Pole Line Hard-
ware Communication Lines, 2nd ed.
50 cents.

This standard deals with workmanship,
designs and dimensions, materials, grade
A, B, and C steel, brittleness, galvanizing,

finish, bolts and drive screws, nuts, bolt

and nut threads, inspection, etc.

CSA C83.2:1950 Pole Line Hard-
ware, Power Lines, 2nd ed. 50 cents.

This subject is dealt with in the same
manner as CSA C83.1.

BOOKS RECEIVED

Algebra of Vectors and Matrices. T. L.

Wade, Cambridge, Mass., Addison-
Wesley, 1951. 199 pp., .$5.85.

CCH Canadian Master Tax Guide, 7th
ed. Toronto, CCH Canadian limited,

1951, 314 pp., $3.00.

Canada Year Book 1951. Ottawa,
Dominion bureau of statistics, 1951.
1219 pp., illus., .$3.00.

Conversion Factors and Tables. 0. T.
Zimmerman and Irvin Lavine. Dover,
New Hampshire, Industrial research
service, 1944. 262 pp., $3.85.
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Drainage and Sanitation, 10th ed.
E. H. Blake and W. R. Jenkins.
Toronto, Clarke, Irwin, 1951. 572 pp.,
illus., .$3.00.

Fuel Oil Manual. P. F. Schmidt. New
York, Industrial press, cl951. 160 pp.,
illus., .$4.20.

Fundamentals of Electronics. F. H.
Mitchell. Cambridge, Mass., Addison-
Wesley, 1951. 243 pp., illus., $5.85.

Galvanizing (hot-dip), 3rd ed. Heinz
Bablik. London, Spon, 1950. 502 pp.,
illus., 70/-.
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Hot Working «>f Non-ferrous Metals
and Allovs. London, Institute of

metals, 19nl. 20S pp., $2.50 (Institute

of metals monograph anil report series

No. 9).

Interprolation of X-ray Diffraction
Photographs. X. F. M. Henry and
others. Toronto, Maemillan, 1951. 258

pp.. illus., S8.20.

lnlr»)iliietion to Acoustics. li. H.
Randall. Cambridge, Mass., Addison-
Wesley, 1951. 340 pp., illus., «7.50.

Irrigation Engineering, v. 1: Agri-
cultural and Hvdrological Phases.
I. K. Houk. Xew'York, Wilev, el951.

:)45 pp., illus., $11.25.

Machine Drawing. Deane Lent. New
York, Prentice-Hall, 1951. 523 pp.,
illus., .?8.80.

Nature of Polyphase Induction Ma-
chines. P. L. Auger. New York, Wiley,
1951. 397 pp., illus., $9.15.

Newnes Engineer's Reference Book,
Uh ed. F. J. Camm ed. Toronto,
British book service, 1951. 1727 pp.,
illus., S 10.00.

Piano, Pianists and Sonics. G. A-

Briggs. Idle, Bradford, Yorkshire, Wharf-
edale wireless works, cl95I. 192 pp.,
illus., 10/6.

Preparation of Programs for an
Electronic Digital Computer. M. \'.

Wilkes and others. Cambridge, Mass.,
Addison-Wesley, 1951. 170 pp., $6.25.

Principles and Practice of Radar. H. E.

Penrose and R. S. H. Boulding. Toronto,
British book service, ('1950. 708 pp.,
illus., $8.50.

Principles of Electrical Engineering,
4th ed. W. H. Timbie and others.

New York, Wiley, cl951. 626 pp.,
illus., $8.25.

Restless Universe, 2nd ed. Max Born.
New York, Dover, 1951. 315 pp.
illus., $4.95.

Soil Testing for Engineers. T. W.
Lambe. New York, Wilev, el951.

165 pp., illus., $6.25.

Theory of Perfectly Plastic Solids.
William Prager and P. G. Hodge. New
York, Wiley, 1951. 264 pp., illus.,

$6.90. (Applied mathematics series).

Vibration and Shock Isolation. C. E.

Crede. New York, Wilev, cl951. 328 pp.,
illus., $8.25.

Wavelength Tables of Sensitive Lines.
L. H. Ahrens. Cambridge, Ma.ss.,

.\ddison-Wesley, 1951. 86 pp., $3.75.

Welding Principles for Engineers. J. L.

Morris. New York, Prentice-Hall, 1951.

511 pp., illus., $6.00.

World Resources and Industries: A
Functional Appraisal of the Avail-
ability of Agricultural and Indus-
trial Materials, rev. ed. E. W.
Zimmermann New York, Harper, cl951.

832 pp., illus., $7.50.

lECHNICAL BULLETINS
RECEIVED

American (-oncrete Institute. Stand-
ards:

No. 318-51 — Building code require-

ments for reinforced concrete.

Bell Telephone System. Monographs:

No. 1843 — Lattice vibration and
London theories of superconductivity,

by J. Bardeen. No. 1844 — Electrical

excitation of nerves in the skin, by A. B.

.\n ler.son and W. A. Munson. No. 1845 —
Di-.sipation in the cochlear partition, by
B. P. Bogert. Xo. 1846 — A study of

nu lea;' and electronic magnetic resonance,

by K. K. Darrow. No. 1847 — Mobility
and life of injected carriers in germanium,
by J. R. Ilaynes and W. Shockley. No.
'848 — On the theory of spin waves in

erromagnctic media, bv Conyers Herring
and Charles Kittel. No.' 1849"— .\n ultra-

sonic bariu 11 ti'anate transducer, bv W.
P. Ma-son ai d R. F. Wick. No. 1850 —
Characteri.stic.s and applications of var-
isiors, by F. R. Stansel. No. 1851 —
Magnetic domain patterns, by R. M.
Bozorth. No. 1852 — Ferromagnetic
r s nance, by Charles Kittc^l. No. 1853 —
Some theorems on the free energies of

'•rvstal surfac(;s, by Conyers Herring.

So. 1854 - Particle size in suspension
[Kilymerization, by F. H. Winslow and
W. .Matreyek. No. 1855 — Electronic
Traveling-wave systems, by W. E.

Mathews. No. 1856 — An improved
telephone set, by A. H. Inglis and W. L.

Tuffnell. .\'o. 1857 — Transmitter radia-

tion measuring methods, by Nean Lund.
No. 1858 — .Measurement of residual

stres.ses, by R. G. Treuting and W. T.
Read. Jr.

British Electrical and Allied Industries
Research Association. Technical Re-
ports :

No. L/T234 — Relaxation spectrum for

rubber, by B. Gross. No. L, T240 —
Dielectric relaxation in dilute solutions
of polar molecules in a non-polar liquid,

by S. Zienau. No. G/T252 — Rates of rise

of restriking voltage at circuit-breaker

positions on 66-kv systems (systems D, E,

F, G, H and K), by L. Gosland and J. S.

Vosper. No. G/T254 — Maximum arc
energy liberated during the first current
loop in a series A. C. circuit, bv H.
Goldenberg. No. G/T258 — Intrinsically

safe electrical apparatus: relation of

igniting current to circuit inductance for

inflammable mixtures of blue water-gas
with air, by E. M. Guenault and K.

.\therton.

Canada. Canadian Government Speci-
fications Board. Specifications:

No. 17-GP-l, 1951 — Welding high
temperature steam piping.

Central Mortgage and Housing Cor-
poration. Standards:

No. C.^L 8 and addenda — Building
standards (excluding apartment build-
ings). No. CM. 9 and addenda — .Apart-

ment building standards.

Harvard University. Publication.s from
the Department of Engineering:

No. 492 — Sewage treatment in low-
temperature areas, by H. A.. Thoma.s, Jr.

No. 493 — Fundamentals of chlorinati.-)ii

of .sewage and waste, by E. W. Moore.
No. 494 — The Schwarzenbach method
for determination of hardness, by J. C.
Morris. No. 495 — The Dirichlet problem
for multiply-connected domains, by R. R
Reynolds.

Hokkaido Lniversity. Memoirs of the
F^aculty of Engineering:

V. 8, No. 3, parts 1 and 2— The com-
memoration number, the twenty-fifth
anniversary of the faculty, March 1950.

Institute of Metals. Reprints:

No. 1311 — The titanium-hydrogen
system for magnesium-reduced titanium,
by A. D. McQuillan. No. 1312 — A
provisional constitutional diagram of the
chromium-titanium svstem, bv AL K.
McQuillan. No. 1313 "— An X-ray study
of the phases in the copper-titanium
system, by Nils Karlsson. No. 1314 —
Science in the service of the community,
by John .\nder.son. No. 1315 — Grain-
boundary energies in silver, by A. P.

Greenough and Ronald King. No. 1316 —
The study of recrystallization in zinc by
direct observation, bv G. Brinson and
A. J. W. Moore. No. 1317 — Internal

friction and grain-boundary viscosity of

tin, by L. Rotherham and others.

U.S. Highway Research Board. Bulle-
tins:

No. 37— Roughness and skid resistance.

University of California. Publications
in Mathematics, new series:

V. 1, No. 8, pp. 281-340 — Lectures on
multiple valued harmonic functions in

space, b}' G. C. Evans.

University of Washington Engineer-
ing Experiment Station. Reprints:

No. 40 — Rotating electrode in manual
metal arc welding, by G. S. Schaller. Xo.
41 — A note on control area, by T. M.
Stout. Xo. 42 — Clarification of equation^
for simple forced vibration, by B. D
Mills, Jr. Xo. 43 — .\ high temperatun
porcelain enamel for tungsten, by J. C.

Horsfall. Xo. 44 — A chromatographic
study of sulfite waste liquor sugars, by
P. K. Mulvany and others. Xo. 45 —
Climatology as an ai.i in heat pump
design, by G. S. Smith.

PAMPHLETS RECEIVED

Carbonization. W. A. Lang. (Reprinted
from The Canadian Mining and Metal-
lurgical Bulletin, July, 1951).

Engineering Registration. N. W.
Dougherty. Knoxville, L^niversity of

Tennessee press, 1951.

.Jubilee book of the National Physical

Laboratorv. John Langdon-Davis. Ixin-

don, HMSO, 1951.

Sampling and .\nalysis of Tin Ingots.
J. W. Price, Greenford, Middlesex. Tin
research institute, 1951.

Steam-generating Station as a Source
and Sink for the Heat Pump. J. \.

Eibling and B. .\. L.^indrv. Pittsburg,

Bituminous coal research, inc., 1951.
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IIYMAN

SHELBY 'TeS"
MECHANICAL TUBING

for every need
Available in many different shapes . . . such as square,
round, oval, hexagon, octagon . . . and in scores of

analyses and anneals, Shelby Seamless Steel Mechani-
cal Tubing meets every industrial requirement.

The adaptability and versatility of Shelby Seamless
Steel Mechanical Tubing is effecting savings in time,

labour and money in all types of shops throughout the

world

.

Check with us now regarding your requirements.

TUBE AND BEARINGS, LIMITED
Montreal • Toronto • Winnipeg

Representatives at Vancouver. B.C. and New Glasgow, IN.S.
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SPEEDS...SIMPLIFIES...CUTS COST OF MACHINERY LUBRICATION!:

ALEMITE
R£G. U.S. PAT..OFf.

AUTOMATIC LUBRICATION SYSTEM

Unbelievably simple system atomizes oil into mist, distributes it

through tubing to bearings. Bathes all bearing surfaces with

fresh, clean, cool oil film. Uniformly maintains oil film on all

sliding, rubbing, rolling parts regardless of variations in

load, temperature or speed. No "peaks and valleys" of

lubrication.

Fully automatic— eliminates waste and the uncer-

tainties of the "human element." Extends bearing

life as much as 17'/2 times. Seals bearings against

dirt and abrasives. Cuts oil consumption as much as

90%. Greatly reduces the number of oils needed.

Eleven points on this automatic electric saw ore served by Oil-Mist.

Flexible lines carry lubricant to reciprocating and oscillating parts . . ,

condensing fittings apply liquid oil to a cam and roller ... a spray \
fitting sprays oil on a drive chain, gear and sprocket. The lubricator is con-

trolled automatically by the machine switch.

V"ii • You'll marvel that a system so

simple—without any moving parts-

can bring such a revolutionary change in the lubrication

of machinery. Requires only two simple settings—to con-

trol the amount of air pressure and to regulate the density

of the Oil-Mist. Once set, they need no further attention.

Proved by plant installations on a wide variety of ma-

chines in many industries including steel, coal, food proc-

essing, chemicals, metalworking, textiles and woodwork-

ing. Get the proof yourself, with the Desk-Top Demon-
stration in your office, without obligation.

Aiemite OIL"JIIIIS¥ Lubrication

(58) 1120

OIL MIST

DESK-TOP DEMONSTRATION
No obligation — Moil this coupon now

A trained Aiemite Lubrication Engineer will

give you the Desk-Top Demonstration at your

office without obligotion.

Aiemite, Division of Stewart-Warner Aiemite Corporation

of Canada, Limited, Belleville, Ontario

n Pleose hove your Aiemite Lubrication Representative arrange a desk-

top demonstration of Oil-Mist. This entails no cost or obligation on

my part.

Please send me information about Oil-Mist by moil.

My name -

Position -

Company (leave blank if letterhead attached)

?^ovemher. 1951 THE ENGIXEERING JOlRNAl



^another
Canadian
industry •

boiler

Flintkote Company of Canada
Limited^ Long Branch, Ontario, installed this

Babcock Type "G" "INTEGRAL - FURNACE"
boiler to deliver 8,000 lbs. of steam per hour at

125 lb. pressure. It is fired by a Babcock "Y" jet

oil-burner. Compact and efficient, it meets the load

requirements for process steam day after day. Both

management and operators express satisfaction at

this dependable performance.

Investigate the Babcock Type "G" Boiler.

Babcock will build boilers to deliver steam at any

capacity you require—and at any pressure.

BABCOCK-WILCOX & GOLDIE-McCULLOCH
©ALT LIMITED ONTARIO

MONTREAL TORONTO CALGARY VANCOUVER

,^,^1
''^

'""^'>"9!stJi

"INTEGRAUFURNACI''

BOrLERS
/



BABCOCK
pulverized fuel firing

instant response

lower fuel costs ...

At all times, enough properly pulverized

fuel is maintained to meet any steam load

change.

Maintains fineness throughout the life of

the grinding elements — Adjustments for

wear, are made without interrupting

operation.

Needs less power—the pulverized fuel is

removed immediately from the grinding

elements. The hot air blower handles no

dust—is free of wear.

Efficient with any coal—handles wet coal

—Bituminous or Lignite. Mill capacity

does not change with varying moisture in

Grinding

Rinos & Bolk

THE BABCOCK TYPE "E" PULVERIZER

the coal. Ratio of fuel and air automati-

cally maintained.

Feeding, thorough aerating, drying, grind-

ing, classifymg, and equal distribution to

all burners, take place inside the unit.

Consult BABCOCK about this economical

firing method.

BABCOCK -WILCOX & GOLDIE- McCULLOCH

e^LT LIMITED ONTARIO

MONTREAL TORONTO CALGARY VANCOUVER

PULVERIZERS

Engineering Journal, November.



To help solve

metal problems

Does the recurring feilure of some part of your plant equipment

through wear, corrosion or breaicage necessitate periodic replace-

ments or costly shutdowns? Are you uncertain as to what materials

may best be specified in new equipment?

For many years Inco's technical staff has made it their business to

ferret out such metal problems in industry and to find the correct

answers. As a result we have on file data from over 2,000 plant

corrosion tests involving 40,000 different metal and alloy specimens.

Especially during the current period of metal shortages such infor-

mation covering the selection of material, mechanical properties

and comparative corrosion resistance, may be profitable to you.

Inco's Reference Library, Test Spool Service and long experience

in working with design and production engineers are at your service

without cost or obligation to you. Inquiries are invited.

TRADE MARK

ILOPMENT

RESEAlfCHmm

> EMBLEM OfJ JCI HI ^^lERVJiFT l\i

i INTERNATIONAL NICKEL COMPANY OF CANADA, LIMITED, 25 KING STREET W. TORONTO, QHl



Right at Home

in Oil and Grease

JACKETED

DROP CORD
Perhaps ordinary rubber drop cord can stand up

to general wear and tear, but subject it to oil and

grease and it will fail. NEOPRENE is different!

Unlike natural rubber its resistance features show

up best under conditions of oil and grease, heat,

chemicals, sunlight, aging, etc.

NEOPRENE doesn't shirk its share of scuffing

and general rough handling, either. This has been

proved by gruelling laboratory tests and actual,

on-the-job operation.

Drop cord jackets are but one of the hundreds

of industrial uses for "Neoprene". In fact wherever

rubber-destroying conditions must be met— that

is the place for "Neoprene". So when replacements

come due in your plant, be sure to specify

Neoprene from your supplier ... or write us

for a list of manufacturers. Canadian Industries

Limited, Chemicals Department, St. John's,

Halifax, Montreal, Noranda, Toronto, Hamilton,

Windsor, Port Arthur, Winnipeg, Regina,

Calgary, Edmonton, Vancouver.

CANADIAN INDUSTRIES LIMITED

(62) 1124 November, 1951 THE ENGINEERING JOURNAL
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SIMPLICITY

CHECK WE FEATURES OF

ELECTKONIK POTENTIOMETERS

THAT MEAN MOST TO YOU

ACCURACY

DEPENDABILITY

RUGGEDNESS

FLEXIBILITY

Lhe rugged construction of ElectroniK Poten-
tiometers makes them ideal for the continuous

and long-lasting demands of modern plant

operation. Their resistance to wear and con-

sistent service under varying conditions stems
from a simplification that has reduced the

nmnber of basic components to only four . . .

a converter, an input transformer, a voltage

and power amplifier and a balancing motor.

This construction ruggedness . . . coupled with
design simplicity, performance dependability,

operation accuracy, and application flexibility

. . . tells why more and more engineers are

specifying ElectroniK Potentiometers for indi-

cating and recording plant variables.

Check the ruggedness features inherent in

ElectroniK Potentiometers . . . then call in vour
local Honeywell engineer for a discussion of how
they can add to your operating efficiency.

You'll find his technical knowledge invaluable

to you. Write for a copy of Bulletin 90-1.

Minneapolis-Honeywell Regulator Co.,

Vanderhoof Avenue, Leaside, Toronto 17.

Eleven branch offices from coast-to-coast to

serve you.

MINNEAPOLIS-HONEYWELL REGULATOR CO. LIMITED

Head Office and Factory, Leaside, Toronto 17

OFFICES IN . HAUFAX • QUEBEC • MONTREAL • OnAWA • HAMILTON

LONDON . WINDSOR • WINNIPEG • CALGARY • EDMONTON • VANCOUVER

wV MINNEAPOLIS-^-™

Honeywell
BROWN INSTRUMENTS

CH «04
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MALLORY 22 METAL

Mallory 22 is a high-strength, high-

conductivity copper base alloy con-

taining cadmium and zirconium. It

is covered by Mallory-owned U. S.

Pat. 2086329. Mallory 22 has been

found to give outstanding results

when used as seam welding wheels

on light gauge steels, as well as the

welding of coated steels, such as

tame plate, galvanized iron, etc.

Mallory

22 Welding Wheels

Take Hot And Tough Jobs

In Their Stride

!

Forged wheels of Mallory 22 Metal are setting an amazing new

pace for seam welding applications requiring high operating pres-

sures and temperatures . . . those jobs where cracking and mush-

rooming normally take a high toll in wheel life.

Typical is the outstanding record made by one Mallory customer

in the roll spot welding of automobile frames. Previously, 830,800

spots per wheel was considered good. Mallory 22 was recommended

to the customer . . . and now his production, using Mallory 22

forged wheels, is running at 1,513,296 spots per wheel . . . making

a far lower cost per weld.

That's value beyond the purchase!

Mallory's resistance welding know-how is at your disposal. What
Mallory has done for others can be done for you

!

Resistance Welding Tips, Holders, Dies, Rod and Bars, Castings, Forgings

SERVING INDUSTRY WITH

SILVER BRAZING ALLOYS

ELECTRICAL CONTACTS

PRECIOUS METALS

RESISTANCE WELDING
MATERIALS

JOHNSON MATTHEY
& MALLORY LIMITED
110 INDUSTRY STREET, TORONTO 15.

MONTREAL BRANCH, 606 CATHCART ST., MONTREAL, QUE.
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ow to break

hvel

applicatioii of\

GOOp/tEAll
^belting

breaH and
sepamtes shells

%m egg mix

With the application of Goodyear rubber-covered rollers,

V-Belts and conveyor belting, the first mechanical egg
breaker fii=<,Canada was recently put into operation
by Parkhill Creamery Ltd., near London, Ont
Invented in Australia, this labor saving installation

is now built in Canada under license*. It handles
eggs at the rate of 50 crates or 14,400 an hour
compared to the hand-breaking method of six or
eight crates per hour per man.

*Built under license by Douglas, Brown & Campbell
Ltd., Mount Brydges, Ont.

Ifyou have any unusual conveyor or drive problems
let Goodyear help you solve them, Write or callyour
nearest GoodyearBranch—SaintJohn, N.B., Quebec
City, Montreal, Toronto, London, Winnipeg, Regina,

Saskatoon, Calgary, Edmonton, Vancouver.

J f MG 5013

S^?^ :as

good/^ear
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CLASS 250. Model SV303—240 eg. ft. free air

per minute actual delivered capacity Diesel engine
driven Portable Air Compressor, mounted on four

pneumatic tired vi^heels.

•

"BROOMWADE"

portable sleeve valve

AIR COMPRESSORS

CLASS 60. Model SV78—60 cu. ft. free air per
minute actual delivered capacity gasoline engine

driven plant, mounted on two pneumatic tired wheels.

All sizes can be supplied with various types

of mountings — pneumatic or solid rubber

tired wheels or alternatively plain steel wheels.

Standard plants incorporate hand parking

brakes and full trailer equipment with pneu-

matic tires and over-run draw-bar brakes.

Sprung axles are fitted without exception.

Plants are also supplied without wheels and
axles, ready for fitting direct to a truck chassis,

or for installation as stationary or semi-portable

units when required. A further alternative is

the fitting of skids (instead of wheels) to the

standard fabricated steel chassis.

Canadian BROOAWADE Limited
50 DUNDAS ST. W., TORONTO

Sold and Serviced in Canada at

MONTREAL—Laurie & Lamb Ltd., 512 Transportafion Building.

TORONTO—Laurie & Lamb Ltd., 284 King Street W.

V/ININIPEG—Medland Machinery Ltd., 576 Wall Street.

VANCOUVER—B.C. Equipment Co. Ltd., 551 Howe Street.
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PROBLEM SOLVED WITH DOSCO WIRE
Whatever your problems in wire, DOSCO has the solution to them.

DOSCO can build right into the wire those special qualities you want . .

.

tensile strength, crimping, knotting, or temper qualities.

DOSCO can give you wire in various finishes . . . lacquered, tinned,

coppered, galvanized, or lime-coated . . . wire to special

analysis or for special purposes.

Talk over YOUR problem with our metallurgical staff. They are at your service.

Alt//.
DOSCO

DOMINION IRON & STEEL LIMITED, Montreal, Que., Sydney, N.S.

JAMES PENDER & COMPANY LIMITED. Saint John, N.B.

CANADIAN TUBE & STEEL PRODUCTS LIMITED. Montreal, Que.

GRAHAM NAIL & WIRE PRODUCTS LIMITED. Toronto, Ont.

CANADIAN STEEL CORPORATION LIMITED, Ojibway, Ont.

Divisions of

DOMINION STEEL AND COAL CORPORATION LIMITED
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TRANE UNIT
AND PROJECTION HEATERS

TRANE CLIMATE CHANGERS

TRANE FANS

TRANE TORRIDOR
BLOWER TYPE
UNIT HEATER

TRRRE/

You know Trane because of the wide range of Trane products which

you find delivering satisfaction in countless varied installations across

Canada. Each of these products is well known for its adaptability to

numerous applications in its own respective field . . . heating . . . cooling

... air conditioning ... air handling. Only a few of many Trane

products are illustrated on this page.

Trane has a reputation to maintain. Every Trane product is backed

by Trane engineering and manufacturing experience aimed to make it

the best in its field. This continuous effort toward better and better

products year after year is the best assurance of satisfaction you can

have.

Select, specify and install with confidence every product bearing the

name Trane.

^y^ec^ TRRRG with confidence

TRRRE COMPANY OF CANADA LIMITED
4 MOWAT AVENUE TORONTO ONTARIO

CANADA'S LARGEST MANUFACTURER OF EXTENDED HEAT TRANSFER SURFACE

IMPORTANT—The Trane new *code-rated convector-radiator—the first approved 'code-

rated convector-radiator to be built in Canada—is a specific exannple of Trane leadership

which over the years is the very reason why "You Xnow TRANE".

-k*

new
MODEL FK
FLOOR TYPE

TRflne E^*€01IE RATEll CONVECTORRADIATORS
*

netv
MODEL SFK
INSTITUTIONAL

FLOOR TYPE

itew

MODEL W
WALL HUNG

new
MODEL SW
WALL HUN6
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MONTREAL:

HALIFAX:

MONCTON:

FREDERICTON:

TORONTO:

Dominion Hoist & Shovel Co. Ltd.

Phone WAlnut 2701

Industrial Machinery Co. Ltd.

163 Upper Water St. A. C. Campbell
Phone 3-6623

Lounsbury Co. Ltd.
Phone 4451

J. Clark & Son Ltd.

Phone 5561

W. J. McIsAAC

W. R. Nelson

F. A. Terris

Dominion Hoist & Shovel Co. Ltd.

C.P.R. Building
Phone EMpire 4-6118 W. L. Grisdale

FORT WILLIAM: The Northern Engineering &
Supply Co. Ltd. G. Brownridge

Phone 3-3483 F. Humeniuk

Dominion Bridge Co. Ltd. J. E. Stewart
Phone 934-501 H. B. Brehaut

* MACHINES d«igned

owl built by Cnnodion Engineers

The quality of Canadian engineering is reflected in

the quality of D H & S excavating equipment. Both

have been proven on the toughest engineering jobs

across the country!

For 20 years rugged, reliable D H & S Machines

have been designed and built in Canada. Today their

production is continuing at a high rate so that deli-

veries may be made with the least possible delay.

Factory service is promptly available. Shovel capa-

cities: ^ to 2 cu. yds.

Convertibility : Every D H & S Crawler Excavator

has complete convertibility—from shovel—to crane

(capacities up to 40 tons at 12 ft. radius)—to drag-

line, clamshell, pidl shovel or pile driver.

WINNIPEG:

REGINA: J. R. Paisley Limited
1553 Albert Street

Phone 92583
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SPECIFY. .

.

,

PREPAKT CONCRETE and INTRUSION GROUT

A typical performance picture of a PREPAKT application. The section at the right has been

completed and the building of forms and placing coarse aggregate is proceeding on the

section next to it.

FROM THE BOTTOM UP • • •

. . . applies both to accepted construction procedures and to the method used

in making Prepakt concrete. By grouting compacted coarse aggregate from

the bottom, Prepakt eliminates the possibility of air pockets and honeycomb
in the mass, and provides the finished concrete with high density and resist-

ance to all deterioration factors.

From start to finish the Prepakt engineering and field production organiza-

tion is geared for efficient production and placement of structural concrete.

Prepakt representatives will gladly demonstrate the many advantages of

Prepakt concrete upon your reque3t to the office nearest you.

THE CONCRETE WITH EXTREME DURABILITY

INTRUSION-PREPAKT LIMITED THE PREPAKT CONCRETE CO. LIMITED

159 BAY STREET, TORONTO, ONT. P.O. BOX 472, MONTREAL, QUE.
Phone EMpire 3-5694 Phone UNiversity 6-2272

UNION COMMERCE BUILDING, CLEVELAND 14, OHIO
Chicago • Seattle • Philadelphia • Zurich • Paris • Madrid • Stockholm • Helsinki • Wiesbaden
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Gi&cum^ C4&^Mi2>
means better concrete and Lower Costs!

Nk

Brunner Mond Calcium Chloride in the concrete mix results

in lower costs, fewer delays, greater safety. It is widely used

or recommended by leading contractors, architects, government

agencies and concrete products manufacturers.

1 REDUCED COSTS — Brunner Mond Calcium
Chloride in the mix permits quicker finishing,

reduces costly delays between operations.

2 QUICKER SET — It cuts down protection time^ and minimizes the danger of freezing in cold
weather.

3 HIGH EARLY STRENGTH — Early develop-
^^ ment of strength permits avails to be erected

on footings and sills and studs to be placed earlier.

4 GREATER FINAL STRENGTH — Tests have
^^ shown that calcium chloride increases final

Strength by from 7% to 12%.

C EXTRA COLD WEATHER PROTECTION—
Brunner Mond Calcium Chloride reduces

water-cement ratio and lowers freezing point
of water.

A UNIFORM CURING Brunner Mond Calcium
'^ Chloride is recommended for all structural
concrete — floors, walls and columns.

y SHORTER PROTECTION PERIOD — It cuts
^ the period in half. Expenses of time, labor,
heaters, fuel and canvas are much reduced.

O LESS FORMS & EQUIPMENT — Forms can
'^ be stripped earlier. Fewer forms are neces-
sary. Those released can be quickly re-used.

Q INCREASED DENSITY & HARDNESS — It^ makes the mix "fattier", more workable. The
concrete is denser, harder, more durable.

Brunner Mond Calcium Chloride

is made entirely in Canada

BRUNNER MOND CANADA SALES LIMITED
MONTREAL

FHE ENGINEERING JOURNAL November, 1951
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Achievements

in Glass . . .
WIRED
FOR
SAFETY
Wired glass is making an important

contribution to the part glass is

playing in industry and construc-

tion. Its main purpose is security.

Strong wire mesh is embedded in the

glass as reinforcement, and it will

then carry heavy weights of snow; is

proof against shattering when struck

by flying missiles. It is also protec-

tion against spread of fire or bur-

glary.

Uses of wired glass are found in sky-

Ughts, factory windows and doors.

Pohshed Georgian Wired Glass is

most extensively used where good

appearance, added strength, light

and special safety quaUties are

needed.

If you have a problem that concerns

light and safety, >vrite to any of our

branches. We will be glad to give

you every help.

r72) 11.34

I
L I M I T E D

Head Office and Showroom — } 65 Bloor Street East, Toronto, Ontario.

Branches across Canada
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CetBEPCO
Btigmeets

\ Layoutyour^

Substation

'Bepco' Substation at Canada Packers Limited,
Toronto, controlling two 1 3,200 volt incoming lines,
two 2000/3000 KVA 'Bruce Peebles' Dual Frequency
Transformers and 2 300 volt distribution.

'Bepco' substations are built to suit your

specific requirements. They can be indoors or

outdoors, or a combination of both.

TRANSFORMERS can be supplied with or

without on-load tap changing, or with sepa-

rate step voltage regulators.

SWITCHGEAR can be supplied in weather-

proof kiosks that are readily extendable. It

can be of the fixed type or the withdrawable

truck type, the latter being so arranged that

it can be inspected and serviced from inside

the kiosk under all weather conditions. This is

especially advantageous during winter months.

INTERCONNECTIONS between transformer

and switchgear can be in trunking, or can be
arranged overhead or underground, to suit

requirements.

'Bepco' Substation on
the Milton Hydro System
controlling an incoming
26,400 volt line, 2000/
3600 KVA 'Bruce Peebles'
Dual Frequency Trans-
former, 4000 volt distribu-
tion and capacitor units.

SEPCO CANADA LIMITED

MONTREAL TORONTO
Represen/of/Ves:

Saint John, Halifax & Sydney St. Catharines, Ont.

E. S. Stephenson & Co. Ltd. J. Frank Hill

WINNIPEG

Edmonton & Calgary, Alta.

Electrical Industries Limited

VANCOUVER

THE ENGINEERING JOURNAL November, 1951

'Bepco' Substation on the
Toronto Hydro Electric
System, controlling two
1 3,600 volt incoming lines,
two 1000 KVA 'Bruce
Peebles' transformers and
575 volt distribution.
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WHY THEY CHOSE

PRESSURE'CREOSOTED
CONSTRUCTION TIMBER • . .

New Wharf owned and designed by the Mersey

Paper Company Limited of Liverpool, N.S.

Engineers specified Pressure-Creosoted timbers because of their

proven record of longer life and lower annual cost. The protective

quahties that only Pressure Creosoting can provide will

make this structvu-e last 3 to 5 times longer — and cut annual

maintenance and replacement costs, as in thousands of other cases.

Wharves are only one of dozens of structviral pvirposes where

Pressure-Creosoted timbers are employed. Recommend

Pressure-Creosoted timbers for the following:

Track Ties • Barge Timbers • Poles

for Power Lines • Bridges • Culverts

Flooring • Decking • Retaining

Walls • Guard rails and fences

Mine timbers • Pipe Lines • Foun-
dation timbers also Treated Lumber
and Timber for Miscellaneous
Structural Purposes.

CAN-CREO WOOD BLOCK FLOORS

Longer Life — Cost Less to Keep Clean

— Sanitary and Dustless — Prevent

Slipping— Quiet— Ideal for Trucking—
Installotion service available if desired.

FOUNDATION TIMBERS

Pressure-Creosoted Foundation Piling is

being specified by engineers every-

where for greater permanence and

dependability.

BRIDGES AND CULVERTS

Supplied completely fabricated if desir-

ed. Easily and inexpensively erected.

Standard widths, modern engineering

design. Low first cost and low mainte-

nance. Savings on carrying charges.

WOOD STAVE PIPE LINES AND CULVERTS

Use Pressure-Creosoted timber for

utmost protection from rot end decay.

Prefabricated.

rREOSOTtNG

COlA»'^^..,ionof: _A Divisio"
of-

SON HFE

C-1-E
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3
IN SIXTY SECONDS, an 872

length of this forged-steel

chisel bar is ground to nothmg

—with little evidence of abra-

sive belt wear!

omy 3m abrasive beits give
1[0«G»I"0III6 SPEED IIKE THIS-

The "3M" Abrasive Belt used in this dramatic test

was driven at over 2 miles a minute, with complete
safety. In just 60 seconds, a Vf diameter forged-
steel chisel was ground from 12" long down to
33^"—total of 83 2", with little evidence of abrasive

belt wear.

What does this remarkable test mean to you?
It means the "3M" Method and "3M" Abrasive Belts

can cut your grinding time and abrasive cost. It

means real abrasive stamina and quality— of the
kind you learn to expect when you specify "3M"
Abrasive Belts.

MINNESOTA MINING & MANUFACTURING OF CANADA LIMITED

Dept. G-1, P.O. Box 757, London, Ontario

Gentlemen: Please send me latest information on
"3M" Abrasive Belts.

Name

Position

.

Company.

Address

O
ABRASIVE
^ BELTS .

Also makers of "SCOTCH" Brand Pressure-sensitive

Tapes, "SCOTCH" Sound Recording Tape, "Underseal"
Rubberized Coating, "SCOTCHLITE" Reflective Sheeting,

"Safety-Walk" Non-Slip Surfacing, "3M" Adhesives.

MINNESOTA MINING & MANUFACTURING OF CANADA LIMITED LONDON, CANADA
Sales Offices: Halifax Montreal Toronto Winnipeg Vancouver

Resident Salesmen: Moncton Quebec City Ottav/a Hamilton Windsor Saskatoon Regina Calgary Edmonton
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SHELDON FANS

UNIT
HEATERS

MILL

EXHAUSTERS

SIIELDOX
IJXIT HEATERS

Large mine buildings, warehouses, offices and

similar structures are heated easily and quickly

with Sheldon Unit Heaters. These direct warm air

where it is needed most. Thermostatic control

keeps the room temperature constant and com-

fortable. Sheldon Unit Heaters are simple to in-

stall, economical to operate. They are available in

several different designs: single or multiple outlet,

ceiling types, and floor units.

VENT TUBE

BLOWERS

^

Completely described in

Sheldon catalogue No.

710, available on re-

quest.

Sheldon Blowdown Unit Heater

MEDIUM

BLOWERS

CANADA'S
OLDEST AND
LARGEST FAN
MANUFACTURERS

Halifax: Austen Bros. Ltd.

Haileybury: John H. Brummell
Edmonton: Gorman's Ltd.

Winnipeg: Vulcan Iron & Engineering Ltd.

Vancouver: C. C. Moore & Co. Ltd.

SILAVENT
FANS

EXHAUST
FANS

YANEAXIAL
FANS

ROOF

VENTILATORS

SHELDON
CATALOGUES OF
AIR EQUIPMENT
AVAILABLE ON

REQUEST
L — ,
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ENGL CTRIC

^UJMj^

MOTORS



the inside story
ENGLISH ELECTRIC

SMALL INDUCTION

MOTORS

Slot portion of coil sides

well insulated fronn one
another with liberal middle

spacers.

Special non-cracking plas-

tic enamel coated wire is

used for the coils.

Cast aluminum rotor with

integral fan blades.

Low loss silicon steel lam-

inations.

On larger sizes stator coil

ends are taped for extra

protection.

Carefully designed air-

directing baffle for better

ventilation of non-enclosed

motors.

Shaft and rotor ground to

precision limits and dy-

namically balanced.

Double or single shielded

deep groove bearings of

standard size requiring

minimum greasing atten-

tion and affording maxi-

mum protection against

dirt and dust.

DESIGNED AND BUILT

BY CANADIAN ENGINEERS
AND CRAFTSMEN.

There's no secret about the reasons for the performance and

popularity of English Electric motors. Here you can see for

yourself the features of design and construction that ensure

smooth, unfailing operation with minimum maintenance. The

illustrations below are typical examples of English Electric

small induction motors regularly produced as standard equip-

ment. They are available, many of them directly from stock,

for use either on 25 or 60 cycles, or for dual-frequency oper-

ation. English Electric offices across Canada are staffed

with Engineers qualified to help you with your particular

motor applications.

Engineering Journal
P.A. 5101

yx

V!̂ »f

ENGLISH ELECTRIC COMPANY OF CANADA LIMITED
St. Catharines, Ontario

VANCOUVER . CALGARY • WINNIPEG • TORONTO • OTTAWA • MONTREAL
REPRESENTED BY FOULIS & BENNETT ELECTRIC LIMITED IN HALIFAX, SYDNEY AND ST. JOHN'S, NEWFOUNDLAND



1 to. fOOO Jt.fi.

Our stock of 3 phase new and rebuilt motors, generators

and control equipment is probably the largest and most

varied in Canada.

Nowhere else can you obtain such motor service — and

at manufacturer's discount on new equipment.

For instance—we recently obtained two used 500 K.W.

motor-generator sets for a large paper machine drive. We
redesigned and completely rebuilt one commutator, and

all the armature, field and stator coils, to suit the character-

istics of that particular drive.

The completed job was delivered two years sooner than

any manufacturer could supply, and saved our customer

thousands of dollars.

A phone or wire inquiry will bring you immediate in-

formation and prices.

"Our service is your service"

MONTREAL ,,a^Hi

^ ARMATURE
'^ WORKS LIMITED

276 SHANNON STREET, MONTREAL

:HE engineering journal ^ovenlber, 1951

PHONE UNIVERSITY 6-1814
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The editor

Appointments and Transfers

B.C. Bridge and Dredging Co., Ltd.—
The appointment of Joseph M. Cunning-
ham as manager of operations is an-

nounced by B.C. Bridge and Dredging
Co., Ltd. Immediately prior to joining

tliis company Mr. Cunningham was vice-

president of James Stewart and Co., of

New York, Chicago and Dallas, with

which organization he was associated for

16 years. Previously Mr. Cunningham
had been with the Foundation Corn-
pan j' of New York.

J. M. Cunningham

Major construction projects now under
Mr. Cunningham's supervision include

the forty million dollar newsprint plant

of the Elk Falls Company at Duncan
Bay, V.L; the mill development at Port
Mellon of Howe Sound Pulp Company;
Vancouver's new Granville Street bridge;

and certain pha.ses of the Aluminum
Company of Canada's multi-million dol-

lar power and plant development at

Kitimat.

New Director of Trade and Commerce
Information Division.—The department
of Trade and Commerce recently an-

nounced the appointment of H. Leslie

1142

Brown as director of the department's
information division. Mr. Brown suc-

ceeds Mr. B. C. Butler, whose appoint-
ment as Canadian consul in Detroit was
announced at the same time.

Mr. Brown is a native of Vancouver
and a graduate of the University of

British Columbia. He has been in the
Trade Commissioner Service since 1930,

and served in Mexico, London, Cape
Town, Johannesburg and Buenos Aires.

Prior to joining the department he had
gained considerable business and indus-
trial experience.

•

Dearborn Appoints Researcli Director.
—Announcement has been made recent-

ly by H. N. Potter, vice-president and
general manager of the Dearborn Chem-
ical Company Limited, Toronto, Ont.,

of the appointment of Dr. William A.
James as director of research and Mr.
Jerry Shaw as sales representative.

Dr. James will assume charge of all

research activities at the Dearborn
Laboratories located at 2454 Dundas
Street West, Toronto. Dr. James was
formerly senior research chemist for the
Standard Chemical Company, Ltd., of

Toronto. Prior to this he was employed
for ten years by the Aluminium Labora-
tories, Limited, in a research and super-
visory capacit}'. He received his Ph.D.
from the Department of Chemistry
the University of Toronto in 1939. H'
a member of the executive commit-
Toronto section, of the Chemical In-

tute of Canada.
•

Canadian Line Materials Enlarge?^
Sales Staff.—D. R. E. Barnaby. u.ssistani

to the president, Canadian Line Mat-
erials, Limited, Toronto 13, has an-

nounced recently the appointment of

Messrs. R. K. Puttee and S. E. Mac-
Pherson to the sales staff of this organ-

ization.

Mr. Puttee will join the compai-;

Montreal ofBce staff in association with

L. A. de Savoye, district manager. Prior

to his ne%v appointment Mr. Puttee was
with the Northern Electric Company for

fourteen years. He was educated at Mc-
Gill Univei-sitj- and is a member of the

Electrical Club and the Electrical Main-
tenance Club, both of Montreal. During
the recent war he served overseas with

the Black Watch regiment in the rank

of captain.

Mr. MacPherson will be located at the

company's Ottawa office in association

with C. Ray Thornton, Ottawa district

Bryce Kell Roy Bunston F. W. Patterson

New Appointments by Burndy Canada
Ltd.—Mr. W. A. Hill, general manager,
Burndy Canada Ltd., manufacturers of

electrical connectors, announces the fol-

lowing executive changes and appoint-

ments. Mr. Bryce Kell, formerly Eastern

district manager with headquarters in

Montreal, becomes general sales man-
ager, located at the company's head of-

fice in Toronto. Mr. Roy Bunston. for'

merlj' chief sales engineer, has been ap-

pohited chief engineer of the companj'-

Mr. F. W. Patterson, for many years

manager of the supply division of the

Canadian General Electric Co. Ltd..

Montreal, becomes eastern district man-

ager with headquarters in that city.
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When this advertisement first appeared back in 1948, nothing short of a miracle

would have enabled us to satisfy all the urgent demands on our warehouse stocks.

Now, we are once again faced with the necessity of disappointing our valued

customers.

We don't like this situation any more than you do, and we can only hope that

you will bear with us, as we continue the struggle to help out whenever and

wherever we can.

P.S.—Certain items are still in fairly plentiful supply—send your enquiry to one

of the nine warehouses listed below.

Dominion Bridge Company Warehouses af:

VANCOUVER, CALGARY, EDMONTON, WINNIPEG,

TORONTO, OTTAWA, MONTREAL.

Assoc. Company Warehouses af:

SAULT STE. MARIE, AMHERST.

*Other Divisions: Platework, Boiler, Structural and Mechanical
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another power plant application off the

AEROTEC DUST COLLECTOR
promoting better community relations

Sectional drawing shows location
of AEROTEC Dust Collector be-
tween air heater and I.D. fan at
this Riverton Station.

community relations

the highly effficient Aerotec way
A clean stack has proven time and

again to pay valuable dividends in

community good will. To gain this

advantage, plus plant erection and
maintenance economies, public utili-

ties are specifying the Aerotec Design

3 RAS Dust Collector. This unit de-
velops a higher centrifugal force
through the use of multiple, small-
diameter tubes, resulting in excep-
tionally high efficiencies on ultra-fine

dusts.

Flexible and space-saving

The tubes are permanent mold aluminum and
closely nested to provide lighter weight and more
capacity per square foot of plan area than any
collector of comparable efficiency. They .are set

at a 45° angle on vertical tube sheets, factory-
assembled into lightweight "building block" sec-

tions that reduce installation time and permit the
Aerotec Design 3 RAS to be easily tailored to fit

available space.

Our field engineers specialize in solving flyash

collec-tion problems and welcome the oppor-
tunity to assist you at any time. Call or wTite.

No obligation.

Project Engineert

THE THERMIX CORPORATION
GREENWICH, CONN.

(Offices in 38 Principal Cities)

Canadian Affiliates: T. C. CHOWN, LTD.

Montreal 25, Quebec Toronto 3, Ontario

THE AEROTEC CORPORATION
GREENWICH, CONN.

manager. Mr. MacPherson was educated
in Montreal and served during the war
with the Canadian Active Army after

which he spent three years with Cal-
gaiy Power Limited in Alberta before
joining Canadian Line Materials at their

Scarboro plant.

•

Canadian Engineer For Ceylon.—Un(l<-i

the provisions of the Technical Co-oper-
ation Progranmie of the Colombo Plan.

George M. Nixon, left Ottawa recently

for Ceylon to assi.st in the installation

and maintenance of refrigeration equip-

ment in that countr>\

Mr. Nixon was born in Montreal in

1918. and graduated from the University

of Toronto in 1943 after which he took
the two-year course with the Canadian
General Electric Companj', Limited. He
returned to the Universitj' of Toronr
in 194.5 as an instructor m mathemati'

-

and two years later joined the Carrier

Engineering Limited. While with thi>

company, Mr. Nixon gained considerable

experience in air conditioning and re-

frigeration spending one year in Peru

as chief engineer of the international

division of the Carrier Corporation. In

1950 Mr. Nixon returned to Canada to

accept a fellowship in engineering for

graduate studies while at the same time

carrying on a consulting practice in thi.«

field".

•

New President for Avro Canada.

—

Crawford Gordon Jr.. Canada's Co-
ordinator of Defense Production. ha.«

been apjiointed president and general

manager of .\\ro Canada Limited, de-

signers and producers for the RC.\F
of the CF-100 fighter and Orenda jet

engine.

Mr. Gordon succeeds Mr. Walter N.
Deisher. vice-president and general man-
ager, who has retired due to ill health.

Mr. Deisher will remain a director of

the Company. He has been vice-presi-

dent and general manager almost six

years, practically since the inception of

the Company.
The new president served in the De-

partment of Mimitions and Supply from
1941 to 1945 as director general of

organization and assistant co-ordinator

of prodtiction. He continued with the

Department of Reconstruction and Sup-
ply as director general of industrial re-

conversion, and in 1946 was awarded
the O.B.E. for iiis services. He is i

former president of the English Electr.

Company of Canada and vice-presideii.

of the John Inglis Companv.
Sir Roy Dobson. C.B.E.. until now

the Company's president, becomes ohai:-

man of the board, a post left vacau
bv the recent death of Mr. J. P. Bickell.

Dow Appoints Duncan G. Grant.—Dow
Chemical of Canada Limited announces
the apjiointment of Duncan G. Grant to

handle merchandising and sales promo-
tion for the Company.
Mr. Grant, who has been associated

with Dow for the past six months, has

had wide experience in merchandising
in both the industrial and advertising

fields. For several years he specialized

in merchandising and market develop-

ment for the Mechanical Rubber Good^
section of the Goodyear Tire and Rub-
ber Company of Canada. Limited, and
was later an account executive for twv>

years with the advertising agenc>

Ruthrauff & Ryan Inc. More recentlx

he has been associated with E. L. Rudd>
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('oinpanj', Limited, in sales and mer-
chandising. He is a graduate of the

Universitj' of Toronto in engineering.

Phillips and BICC Conclude Canadian
Sales Agreement.—Phillips Electrical

Works Limited, the pioneer manufactur-
ers of wire and cable in Canada, and
British Insulated Callender's Cables
Limited, one of the largest electrical

manufacturers in England. ha\e joined
forces to provide Canadian industry
with the products and resources of both
these organizations.

This arrangement, which includes a

mutually advantageous interchange of

technical infoimation, makes available

in Canada certain highly specialized elec-

trical conductors, power capacitors and
other api)aratus not now manufactured
in the Phillips plants but produced in

Briti.sh In.sulated Callender's factories

from the background of their extensive
European technical research.

Distribution of all these products will

be handled through the coast-to-coast
.<5ales organization of Automatic Electric

(Canada) Limited.

•
New C-I-L Appointments.—The ap-
pointment of J. D. Con-\-erse, develop-
ment division manager of the chemicals
department of Canadian Industries Lim-
ited, as an assistant manager of the
department was announced recently. Dr.
J. H. Shipley succeeds Mr. Converse as
manager of the department's develop-
ment dixision.

Mr. Converse has been a-ssociated with
the chemical industry in Canada since
1926. and was supervisor of the shift

which produced the first Canadian-made
"Cellophane" cellulo.se film at Shawini-
gan Falls, Que., in 1932. Born at Way's
Mills, Que., he was educated at Stan-
.stead College and McGill L'niversity
where he received the degree of bachelor
of .science in chemical engineering.
Mr. Converse joined C-I-L in 1929

as a chemical engineer m the Com-
pany's research and dexelopment labor-
atory at the Beloeil works. In 1932, he
was transferred to the "Cellophane"
division at Shawinigan Falls, Que., and
in .six years he rose through various
posts to become works manager of
C-I-L's Shawinigan Consolidated Works
In 1924, he transferred to Montreal

and since 1947 he has been manager
of the development division of the
chemicals department. Mr. Con\erse is

a member of the American In.stitute
of Chemical Engineers and a fellow
ol the Chemical Institute of Canada.

Dr. Shipley was born in Cambridge,
Mass.. and educated at Lord Grey and
Kelvin High Schools in Winnipeg, the
University of Alberta and McGill Uni-
versity. He received his bachelor of
science degree with honours in chem-
istry, and a master of .science degree
at the University of Alberta, and a
Ph.D. degree in phvsical chemisti-v at
McGill. Dr. Shipley joined C-I-L in
-1938 as a chemist in the commercial
explosives works at Beloeil where he
became chief chemist a year later. In
1940 he was transferred to Defence
Industries Limited in which he served,
successively, as chief chemist, superin-
tendent of TNT and technical .superin-
tendent at Xobel, Ont., from 1940 to
1944. In 1944. he became technical
superintendent for D.I.L. at Winnipeg,
and later general superintendent of pro-
duction for the war-time organization
at Nobel.

(Continued on j)age 1149)
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&^/6/6'ng tocky...

/i tomorrow!
says James S. Duncan, Chairman and President

of Massey-Harris Company Limited

Mr. Duncan's long experience in foreign trade is

ample qualification for his words. "A good balance of

export and domestic business", he states, "assures

sales stability for Canadian manufacturers. The Canadian

International Trade Fair provides on exporter with a most

economical introduction to importers from all countries."

For full information regarding the 1952 Trade Fair,

please write to The Administrator, Canadian International

Trade Fair, Exhibition Park, Toronto, Ontario.

Expand your business

contacts at the

7^
CANADIAN INTERNATIONAL

TRADE FAIR
TORONTO JUNE 2 -JUNE 13. 1952

CANADA'S OUTSTANDING INTERNATIONAL
BUSINESS EVENT OF THE YEAR w

OPERATED BY THE GOVERNMENT OF CANADA
TO PROMOTE YOUR BUSINESS
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HAMILTON BRIDGE COMPANY LIMITED

Head Office and Works: HAMILTON, Ontario

Cable Address: HAMBRIDGE

Subsidiary Company

SAWYER-MASSEY LIMITED
HAMILTON, Ontario

STRUCTURAL STEEL
ALL TYPES OF BUILDINGS, LARGE AND SMALL

BRIDGES AND GIRDERS
RAILWAY AND HIGHWAY

TANKS AND PLATEWORK
RIVETTED OR WELDED

DESIGN-
WELDED ASSEMBLIES

MACHINED IF DESIRED
FABRICATION-

MECHANICAL EQUIPMENT
DESIGNED OR TO YOUR DESIGN

ERECTION—
CUSTOM MACHINE WORK

80 ton truss 220 feet by 28 feet ready for raising on
68 ft. columns on new Kitchener Auditorium.

Pulpwood barking drum

DEMPSTER
DUMPSTER

for

economical

materials

handling

r
i J y|

^^^S^^^^^^M^'
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mwtmm
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Port Arthur ore dock approach

Welded pipe and elbows, tees, etc., for

Hamilton City Waterworks

(84) 1146

Dempster hydraulic baling press for

sheet metal scrap
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rmCAL WOKKS LIMITED

RUB8£R INSUIAT£D
fOf! Mining Cables • Portable Cables

Aerial Cables • Submarine Cables

Low Voltage Network • Feeder Cables

Low Voltage Distribution Cables

Parkway Cables

• ruggedness, moisture resistance and

ease of handling

• braided, neoprene, lead covered or armoured

• single and multi-conductor

• 0-5000 volts or higher

VAnmsHED CAmmc
rOt! Power House Feeders

Indoor Transformer

and Switchboard Connections

Low Cost Installations

• ease of installation and jointing

• non-metallic covered, lead covered or armoured

• belted or shielded up to 15,000 volts

PAPeit

fOf! High Dielectric Strength

Low Power Factor

High Operating Temperature

Long Life Under Normal Operation

Higher current carrying Capacity

• belted or shielded, solid type

• single or multi-conductor

• to 69 Kv.

^ 6^rEAR^ERVING CANADIAN CUSTOMERS

AUTOMATIC ELECTHIC
(CANADA) LIMITED

IKirn r A I ^-XTT-JW/^ ,>r.^>~.r -

HEAD OFFICE 284 KING STREET WEST, TORONTO
• • ' ' ' —



They flOCl €l itrObfetll when World-War-Number-Two lald

waste many of the largest Oil Refineries in Europe, it also left the world pitiably short

of new or replacement plant. In fact Global disruption was complete. Oil Companies

were hard put to know where to turn for supplies of more and yet more refining

plant. Their normal sources of supply — although working at fever pitch, were still

saturated with orders that would take years to complete. But the need for plant was

urgent. The Royal Dutch/Shell Group solved their problem, in part, when they turned

to Harveys. For Harveys have one of the most modern and fully equipped works in

the world for the fabrication of all kinds of heavy and light plant for the

Oil and many other Industries. In focf yours Om problem - Horvcys fke answtf !

FABRICATORS Harvey IN METAL

G.A.Harvev & CoAlondvn) ltd. Woolwich Ro6ie(.Loiidoii.S.E.7
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In 1945, Dr. Shipley returned to the

Beloeil works of C-I-L as chief chemist
and the following year transferred to

Montreal, where he has held a number
of appointments in the chemical and
purchasing departments, becoming assist-

ant manager of the development divi-

sion of the chemicals department in

1950. Mr. Shipley is a member of the
American Chemical Society and a fellow
of the Chemical Institute of Canada.

Standard Machine and Tool Company
Named Distributors.—John Lund Lim-
ited, Crosshills, near Keighley, England,
announces the appointment of Standard
Machine and Tool Company, Limited,
of Windsor, Ontario, as distributors for
"Precimax" Precision Grinding and Bor-
ing Machines.
The John Lund Company specializes

in the manufactiu'e of cylindrical grind-
ing machines; automatic sizing equip-
ment

; plain c.vlindrical finegrinders for
externally grinding cylindrical compon-
ents to the closest tolerances; univer.^al
grinding machines, hand and hydraulic-
ally operated ; rotary surface grinding
machines; vertical spindle surface grind-
ers; vertical spindle rotary surface
grinding mackines; and precision boring,
turning and facing machines.

Quebec Department of Mines Awards
Scholarships.—The Honourable C. D.
French, Minister of Mines for the
Province of Quebec, announces the
award of 34 scholarships to students in
mining, geology and metallurgy. Twenty-
two of tjhese young men are graduates
pursuing advanced studies in those
sciences; six of them are registered in
American universities. The others are
undergraduates attending the Faculty
of Applied Science of Laval University,
McGill University, and the Ecole Poly-
technique of Montreal.

^
By granting these scholarships, the

Government endeavours to supply com-
petent technicians to meet the increas-
ing demand of the mineral industry in
view of the great mining developments
taking shape in the Province.

New Co-Ordinator of Defense Produc-
tion Branch.—The Right Honourable
C. D. Howe, HON. M.E.I.C., announced
recently the appointment of Reginald
M. Brophy as co-ordinator of the Pro-
duction Branch of the Department of
Defence Production.
Mr. Brophy, a prominent Canadian

industrialist, is chairman of the board
and president of Rogers Majestic Elec-
tronics Limited, and president of the
Canadian Radio Manufacturing Corp.,
Toronto. He is also a director of the
Canadian Industrial Preparedness Assoc-
iation.

In connection with the appointment
Mr. Howe said, "I am very happy that
Mr. Brophy has joined the Department.
This of course is not the first time that
he has .served the government. He is a
director of the Crown-owned Canadian
Overseas Telecommunication Corp., and
in 1950 represented Canada on a North
Atlantic Treaty Organization task force.
In this capacity Mr. Brophy spent four
months studying production facilities in
Uestern Eurone, visiting nearly 100
plants of various types."

•

Canada Wire and Cable Make New
Appointments.—L. G. Lumbers, general

sales manager of Canada Wire and
Cable Company Ltd., Toronto, an-
nounces the appointment of 0. W.
Francoeur as eastern district manager,
succeeding the late George Kirlin. Mr.
Francoeur has been associated with the
Eastern District sales division of the
Company since 1940.

G. W. Vogan has been appointed as-

sistant eastern district manager. Mr.
Vogan has been associated with the
Ontario Sales Department of the Com-
pany since 1930, both at the Hamilton
sales office and the head office at Tor-
onto.
The territory covered by the eastern

district of the Company extends from
Montreal to Newfoundland with the
principal Sales Office located at 159
Craig Street West, Montreal.

Conveyancer Fork Trucks Appoint-
ment.—Mr. E. J. Napier has been ap-
pointed Canadian manager of Con-
veyancer Fork Trucks (Canada) Limit-
ed, P.O. Box 14, West Toronto P.O.,

Ontario. This appointment has been
made by Conveyancer Fork Trucks
Limited, Warrington, England. Mr.
Napier was formerly production engi-
neer of the parent company in England
for 11 years.

The Canadian company has been
formed to distribute in Canada the
Conveyancer range of electric and gas
fork lift trucks, and to provide parts
and service facilities to their Canadian
customers.

New Equipment

and

Developments

New Ozone Lamp by Westinghouse.—
Canadian WVstinghouse Company Lim-
ited, Hamilton, Ontario, announces that

a new and tiny lamp that dissolves

odours with a triple dash of ozone is now
being manufactured by their Company.
Reported to be three times as powerfu'

as the germicidal-ozone lamp the Com-
pany has been marketing for the past

few years, the new ''Odorout" bulb dis-

pels odour molecules in the air in-

stantly.

The new lamp, which is about the

size of a ping-pong ball, generates ultra-

violet radiations of special wave length
which transform the oxygen around the

lamp into ozone. The ozone, an air puri-

fier, clears the air of odours instantly.

Special fixtures have been designed
for this 3%-watt lamp and are now be-
ing manufactured. Included in its func-
tions will be the destruction of odours
from cooking, smoking, dampness, mil-
dew, and perspiration. It can be used
in kitchens, living rooms, dining rooms,
bedrooms, and any other household
units, as well as any number of busi-

ness or industrial locations where more
healthful and pleasant working condi-
tions are desired.

The new lamp was developed as a

"by-product" of a search for another
engineering improvement. The original

assignment was to improve lamp start-

Aerial Survey

219 DAYS= 475 HOURS
In taking her place among the great

nations of the world, contributing
heavily to both International Defence
and Technical Assistance, Canada's
need for self-development has touched
off a tremendous programme of ex-
ploration. Foreseeing the need, Ca-
nadian mappers have long worked to
provide maps at scales adequate for

defence planning and exploration for
new resources (4 miles to 1 inch or
larger). Their record of achievemer|t is

outstanding in a country so large {3}/2

million square miles) and so thinly
populated (density in the Yukon and
N. W. T. is 1 person to 60 square miles).

Yet only one-fourth of the country has
been charted at "planning" scales.

Canada today needs maps more
urgently than at any time in her history.
Canadian cartographers, who have long
been famous for their ad vane ed
methods, have been quick to develop
and use many new tools to speed the
exploration programme.

Primary steps in Canada's mapping
programme are air photography and
"ground control"—the grid of known
geographic positions and elevations that
form the nucleus of the topographic
map. Until 1948, ground control

—

secured by triangulation sighting from
high-point to high-point—had been
exclusively a foot-slogger's job. In that
year, the Canadian Government's
Topographical Surveys Branch ex-

perimentally employed a helicopter to
ferry ground surveyors and equipment
to—or close to—their sighting "sta-
tions". Results of that experiment were
encouraging but not decisive.

THE NEW EXPLORERS

It was during the past summer that
utilization of helicopters provided re-

sults not only decisive, but little short
of spectacular. Operating away from
base over rugged 'Yukon territory, two
Hitler 360's lifted ground crews and
equipment in a day-long camp-to-
station and station-to-station shuttle
service, precisely planned in advance
each night. The two 'copters, continu-
ously employed for 219 days with only
four days' unserviceability, racked up
an impressive total of 475 hours flying
time. Surveyors were estimated to have
completed 10 to 15 times the amount of
ground control that could have been
accomplished "infayitry-style"

.

The single pioneer 'copter used in

1948, as well as the two pace-setting
Hitlers, were operated by Kenting
Aviation Limited, Oshawa, aircraft
operating associate of The Photographic
Survey Corporation Limited. Kenting
helicopters have been employed both by
the Topographical Surveys Branch and
the Army Survey Establishment to
speed vitally-needed mapping.

Informative publications dealing with
air survey as an aid to exploration and
development are available on request.
Please write, on company letterhead,
indicating field of interest, to:

The Photographic Survey

Corporation Limited

1450 O'Connor Drive, Toronto, Canada
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BURNDY
I quick like a

^ bunny

IQIKLUG
S CONNECTORS

Rugged, compact terminal for

indoor and outdoor. Installed

with ordinary wrench. No sepa-

rate parts. Height constant

regardless of cable size con-

nected. Unlimited variations

offered — any combination of

clamping elements, any tongue

shape or drilling. See your
Burndy Distributor.

For help on your connector prob/emi

you can "connect with BURNDY" at

TORONTO: GL. 7506
VICTORIA: EM. 9990
EDMONTON: 27418
REGINA: 5235

MONTREAL: UN. 6-6616
VANCOUVER: HA. 7500
CALGARY: 23304
WINNIPEG: 922-566

BURNDlf/
cM-

381 Greenwood Avenue, Toronto 8, Canada

(88) 1150

ing and in the process of working on
this, Westinghouse engineers not only
simplified starting but also almost tripled

the amount of ozone-inducing radia-

tions. Selection of a glass bulb that

transmits more ultra-violet completed
the job.

The special fixture previously men-
tioned and a cuiTent-controlling device
are necessary for successful operation of

the new "Odorout" lamp and the com-
plete units are now available.

400-Cycle Servo Amplifiers.—Industrial
Control Company, Wyandanch, Long
Island, New York, announce the follow-

ing technical details with respect to

the above equipment. The 421-A and
423-A are universal, 400-cycle servo
amplifiers, designed to drive two-phase
servo motors requiring 6 and 9 watts
per phase respectively. They feature in-

dependent screw-driver controls on
damping, gain and carrier phase, and
thus can be stocked for use in all servo
loops requiring their rspective servo
motors.
Other characteristics are as follows:

maximum gain, 1000; phase adjustable
through 160 degrees; internal pickup
below 2 millivolts damping adjustable
over wide range. Their plate and fila-

ment power can be .supplied by any
power supply, with no regulation, filter-

ing or additional bias sources necessarJ^
They will function with any carrier
frequency data system, and yield servo
loops of broad frequency transmission
and low static and velocity errors.

The.se amplifiers, together with their
60 cycle predeces.sor, the 410-B, advance
the concept of "breadboard circuitry".
Their range of adjustment and uni-
versality of application can bypass .time
con.suming engineering development. By
using these units, together with bread-
board mechanical apparatus, a servo
loop can be set up in the few hours
required to design and construct an
interconnecting harness.

Power.stat Variable Transformers.

—

Recent advances in electrical apparatus
for aircraft and ship use, motivated by
the national emergency, have necessit-

ated the design of new equipment. Much
of the new electrical equipment, to con-
serve space and to keep weight to a
minimum, is designed for operation at
frequencies of 400 cycles and higher. The
Superior Electric Company of Bristol,

Connecticut, announce the offering of a

line of Powerstat variable transformers
for high frequency duty.

Since most of the higher frequency
applications involve electrical equipment
built to .specific requirements, it is im-
possible to offer a complete line to ful-

fil every need. However, a wide variety
of Powerstat variable transformers have
been built and units are available in a
multitude of voltage and current ratings

in single and polyphase models.

New Welding Process by C.G.E.

—

"Fillerweld", a new product designed to

speed alloy-metal welding on applica-

tions where filler-metal must be added,

has been announced by Canadian Gen-
eral Electric Company, of Toronto. Used
with gas-shielded arc welders. Filler-

weld allows the operator to control the

continuous flow of filler-metal automa-
tically by means of a finger switch

mounted on the torch. The operator

may start or stop the flow of filler-metal

without breaking the arc, resulting in a

smoother, faster weld. Wide application

is expected on food and dairy equip-
ment and in the fabrication of alum-
inum containers and light structural

shapes.

The new process can be applied to

best advantage on stock less than 3/16
inch thick. However, where speed is not
of paramount consideration. Filler weld
will produce a high quality weld on
thicker material. Either argon or helium
can be u.sed with the equipment.

New Centrifugal Governing Friction
Brake.Wilson-Albrecht Company, Inc..

of .350-5 Wooddale Avenue, Minneapolis
16, Minn., steel scaffolding manufac-
turers, announce the production of a

new centrifugal governing friction brake

designed for their Waco portable eleva-

tor and material hoisting tower power
unit.

The built-in brake acts to govern
platform descending speed and auto-

matically checks the free-fall speed of a

1500 pound load at 100 feet per minute.

Called a ".slow-up" brake, the device

has a braking surface of 33 square inches

and is contained in an aluminum-
magnesium housing (Almag-35) with a

high heat dispersion factor.

Power units for the portable eleva-

tor and material hoisting tower are

interchangeable 6-hp. gasoline or 3-hp.

electrical units. "Slow-up" brake hous-

ing (with fins) lies between gear box
and clutch on power shaft.

•
New Electric Generator Contract.—
Construction is to be started shortly at

the Peterborough Works of the Cana-
dian General Electric Company of a

new electric generator for the Aluminum
Company of Canada's Kemano Power
Development in northern British Col-

umbia.
It is reported that this generator will

be the largest in the point of k.v.a.

capacity ever to be built in Canada. It

will be rated at 106.000 k.v.a., operating

at 327 r.pjn. and will be a totally en-

closed vertical water-wheel driven type.

The generator will be approximately 33

feet from end to end and about 24 feet

in outside diameter, with a shipping

weight of 700 tons.

The new powerhouse at Kemano in

which the generator will be housed is

to be underground and will be the first

such one in Canada. This powerhouse
will be carved from solid rock one-quar-

ter of a mile in the side of a mountain
and the water for its operation will be
carried through a tunnel 10 miles in

length from a chain of lakes down a

2,600-foot drop to develop an eventual

2.000,000 hp. capacity.

•

New Liquid Sulphur Dioxide Plant.—
Eraser Brace Engineering Company
(Ontario) Limited commenced a new
plant last month adjacent to the Inter-

national Nickel Company smelter at

Copper Cliff. Ontario, for Canadian In-

dustries Limited. This plant will pro-

duce hquid sulphur dioxide from smelter

gases given off from the Inco opera-

tions.

When completed next fall, the plant

will have an initial capacity of over

90.000 tons of liquid sulphur dioxide

destined for use by newsprint, sulphite

pulp and other manufacturers who now
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Here's why

100% Electronic Graphite

makes the new Turquoise

Serve You Still Better

"ELECTRONIC" is Eagle's trade name for a blend of crystalline graphites

of highest purity from Madagascar and Ceylon, reduced to particles of

micronic fineness in our patented Attrition Mill.

Ever since we tested our first pound of "Electronic" graphite in fine

pencil leads and found how much they were improved by the addition of

even small amounts, we have planned for the day when we could process

enough of this super-graphite to use it 100% in every TURQUOISE
lead. That day has come ! Here's what it means on your drafting board

:

Crystalline graphite is nature's perfect lubricant. Leads made with it

100% have a frictionless, smooth-gliding quality impossible in leads

having the usual content of amorphous graphite which contains harsh

foreign materials.

Upon reduction, the graphite crystals break down into microscopic

particles of infinitely varied, close-interlocking shapes. The clay binder

completes an extremely dense ceramic structure . . . the strongest lead

structure ever achieved.

The particles of "Electronic" graphite are so fine that millions more
crowd into the air spaces in the lead, producing a richer, tighter lead

that deposits more particles, more evenly, at every stroke. That's why
the new TURQUOISE lead holds a needle point better than ever and is

ideal for long, even lines.

The finer the particles of crystalline graphite, the blacker, denser and
sharper is the line deposited on the paper. Drawings made with 100%
"Electronic" graphite reproduce to perfection.

{Made in Canada)

EAGLE

PROVE IT YOURSELF
Order turquoise today
from your dealer. Or write
us for a sample in any de-
gree you desire.

EAGLE PENCIL COMPANY
NEW YORK • LONDON • TORONTO

TURQUOISE

WITH 100% "tLECTRONir GRAPHITE
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Iiave to depend upon elemental sulphur
imported from the United States. Since
each ton of the liquid produel can re-

place half a ton of imported sulphur,
the new plant will help to overcome the
sulphur shortage a.s well as to conser\c
American dollars.

C-I-L has been operating a sulphuric
acid plant in this location for a number
of years using as a basic raw material
the waste fumes from the Inco smelter.
An exinmsion of this acid plant is ex-
pected to be in operation shortly which
will enable production to be increased
by approximately 60 per cent.

The research work leading up to the
construction of the new liquid sulphur
dioxide plant has; been going on for

many years. As far back as 1932 C-I-L
had proven that liquid sulphur dioxide
could be produced from the fumos but
the cost was too great to permit of
economic competition with imported
elemental sidi)hur. Eventually, Inco
develojied a new oxygen flash-smelting
lirocess for its oi)erations and this led

to the successful evolution of the final

process. A pilot plant was built by C-I-L
at Cojiper Cliff, and it was then found
possible to produce the liciuid sulphur
dioxide from the new^ smelter fimie at

an economic price. The new nroduct
was then tested out by a Fort William,
Ontario, paper mill and found to be
sati.-jfactory for its requirements. Plans
were then proceeded with for the con-
struction of the new plant which is

now being commenced.

British Television Station Opens.—The
new B.B.C's Northern Tehnision Sta-
tion at Holme Moss was officiallv open-
ed on Friday. 12th of October, 19.51.

A sjiecial feat»u-e of this station is the
7.50-feet high television mast designed
and erected to B.B.C. specifications by
British Insulated Callender's Con.«truc-
tion Co. Ltd. This mast is very similar
to one previously erected at Sutton
Coldfield by the same company.
This new television aerial which is

2,500 feet above sea level, is reported
to serve the most powerful television
station in the world, and it is estimated
that it will bring television within the
reach of 7,000,000 people in northern
England.

•
Transformer Plant for Toronto Area.
—The Canadian General Electric Com-
pany lias announced that they are to

build a large transformer i)lant on a re-

cently-acfpured 148-acre site in Etobi-
coke Township in suburban Toronto.
This new plant will jjroduce large

power transformers, high-voltage bush-
ings and instrument transformers for in-

stallation on the transmission systems of

utilities. The total in\-estment in land.

buildings and equii)ment will be about
$12,000,000, and it is planned to come
into oiieration by 1953. The new plant
will be located about two miles from the

town of Weston on the C.N.R. and ad-
jacent to the "by-pa.ss" highway now-
being built to connect the provincial
highw.'iys in the area.

Heat Seal Label Show.—In order to
introduce to Canada's packaging and
allied industries a new proces-s of label-
ling. T. B. Little Papers Limited of
Montreal arranged for a demonstration
to be given under their aaspices at the
Mount Royal Hotel on October 30th
and 31st. This new proce.ss de^jends on
the application of heat rather than mois-
ture to activate the adhesive surface.
Lectures, films, machinery and package
demonstrations all contributed to the
success of this novel show.

•
Mew Absorption and Baekscatter Beta
Gauges.— Ba.sed on experience gained
from a number of gauges now in suc-
cessful use in several process industries,
Tracerlab Incorporated, 130 High Street.
Boston 10, Mass.. announces the intro-
duction of two new model absorption
and baekscatter beta gauges for the low
cost determination of the weight per
unit area of sheet materials.
Absorption beta gauges basically de-

termine weight changes in sheet material
— paper, plastics, rubber, thin metal
sheets—by means of a small beam of
beta i-SlVS. These rays, actually high
energy electrons, are emitted from a

sealed radioactive source and pass
through the sheet to be measured.
A beta gauge, in effect, weighs a small

area of the moving sheet by means of a

beam of radiation. If the density of the
material is maintained constant, the
meter can be calibrated in units of thick-
ness, thus making the gauge a sensitive
thickness control instrument.

Pa.rr,an,;eselsata ^£

^

M^JKj M/{/t^^^
Sydney, Nova Scotia Dockyard W ^̂ Jr.JCm''^^^^^ #
and a Yarmouth cotton mill \^S^^^^^^^^ w

.¥tfl

I

R U S T O N HORNSBY LTD LINCOLN ENGLAND
Assoc;oled with OAVEr, PAX/V1AN & CO. LTD. COLCHESTER

CANADIAN BRANCH OFFICE AND SPARES DEPOT 36 LOMBARD STREET TORONTO

CANADIAN DISTRIBUTORS
Lnuric X, Lamb. Montreal and Toronto. Mumford. Mcdiand Ltd., Winnipeg. Manitoba. Atlantic Bridge Company Ltd., Lunenburg, N.S.

Jnh Brnthrn f. Co. Ltd.. St. John's. Newfoundland Electrical Industries Ltd., Edmonton, Alberto. Vancouver Machinery Depot, Ltd.. Vancouver. B.C.
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|N this magnificent
tapestry every separ-^ ate stitch was made

under the supervision of a

master craftsman, and each

contributes its part to thewhole

effect.

Likewise in steel construction,

every detail of design and
workmanship must be studied,

and each contributes to the

safety and durability of the

finished structure. But once it

is complete, these all-important

details are no longer visible,

and your only assurance lies

in the integrity and reputation

of the fabricator.

XVth Centary Ffemish Tapestry. Reproduced

by fefnd pertt\\isior\ of the Oionen, The

Moi\trea\ tAuteum of Fine Arts.

dominion

Company, Htmiteb

^m:,.
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ihese buildings are typical of

contemporary industrial design whicii combines ex-

cellent appearance, functional use, and economical

construction. They demonstrate how structural units

of Timber Structures, Ltd. provide fire-safe, low main-

tenance construction, built for several generations of

trouble-free use.

Reasonable costs apply to both the structural units

themselves, and to the time saving, functional con-

struction which they make possible.

But most important is the efficient, profitable opera-

tion which these wide span buildings provide. With

post-free spans to suit, production lines may be ar-

ranged to an ideal pattern. Materials move freely.

Manpower is effective. Such a structure is more than

just a building— it is a primary production tool.

An illustrated booklet, "Industrial Buildings", con-

tains pertinent facts about these modern structural

units. Your nearest Timber Structures office has a copy

for you; or fill in and mail the coupon, and a copy will

be sent to you at once.

(92) 1154

ARCHED ROOF

MONITOR ROOF

TORONTO • MONTREAL • LONDON ^^^^i^<v5&
VANCOUVER • CALGARY • WINNIPEG

TIMBER STRUCTURES OF CANADA LTD.
BOX 837, PETERBOROUGH. ONTARIO.
Please send me a copy of your booklet, "Industrial Buildings".

Name

Company

Address

City Province
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Some Canadian Users

of Timber Structures

Products

DOMINION OF CANADA:
Navy
Army
RX.A.F.
Department ot Public Works

ONTARIO GOVERNMENT:
Ontario Agricultural College

Ontario Hydro-Electric

Department of Public Works

FACTORIES & WAREHOUSES:
General Motors
Ford
Johns-Manville
Canadian International Paper
N.B. Pulp & Paper Co.
Imperial Tobacco Co.
Coca-Cola Ltd.

Hollinger Consolidated
Sudbury Mines; Mill Smelting Co.

Supertest Products
Quebec & North Shore Paper Co.

Kingston Shipbuilding Co,
Leiand Electric

STORES:
Loblaw's Stores Ltd.

Dominion Stores Ltd.

Power Food Markets
Safeway Stores Ltd.

SCHOOLS:
Sherbrooke, P.Q.
Waterdown, Ont.
Number Valley School, Toronto
Sacred Heart College, Sudbury,

Ont.
Ascension Convent, Chicoutimi,

P.Q.

Malartic School
King George V School, Chippewa,

Ont.

CHURCHES:
In Montreal, Toronto, Peter-
borough, Hamilton, Murray Bay,
Niagara Falls, Halifax, Sault Ste.
Marie, Oshawa, Orono, Lansing,
Deep River

COUNTY BUILDINGS AND
FALL FAIRS:

South Brant Agricultural Society
Municipality of Caradoe Township
Dorchester Agricultural Society
County of Kent
Peel County Agricultural Board

ARENAS AND CURLING
CLUBS:

Huntsville Curling Club
St. Catharines Curling Club
Brockville Arena
Bowmanville Memorial Rink
Espanola, Fort Frances and La

Sarre Rinks
Keene Arena
Dixie Arena

—also GARAGES - MASONIC
TEMPLES - BAND SHELLS and
PRIVATE RESIDENCES.

Beta gauges are unaffected by speed of

the moving web, do not contact the
material being gauged, may be installed

in any location on the machine, and
the meters or recorders may be placed
at a distance. Beta gauges measure
extremely thin materials impossible to

gauge by other methods and measure
more types of materials because only
weight per unit area is the controlling

factor.

Backscatter beta gauges offer advan-
tages for many installations because
they are mounted on one side of the

sheet only. Backscatter gauges use the

same console and recording apparatus
as absorption types, but work on a
slightly different principle. Literature
describing the above equipment is avail-

able from the Tracerlab Company upon
request.

Shelf-Mounting Type Battery Charger.
—A motor-generator type battery charg-
er, designed to permit mounting on
balconies or shelves in order to save
vital floor space, is now available from
the Canadian General Electric Com-
pany, Limited.
For charging batteries in dri\er-lead

and small driver-ride industrial lift

trucks, the new unit accommodates lead-

acid batteries of 6-19 cells and nickel-

iron-alkaline batteries of 10-30 cells. It

is about the size of a tank type vacuum
cleaner with a control box mounted on
its side, weighs only 190 lb., and can
be installed on a shelf measuring 6% by
8% inches.

The unit is fully automatic and easy
to operate. It is only necessary to plug
it in and set the timer; automatic con-
trols do the rest.

Protection from external damage to

the charger is provided by completely
enclosed construction, and maintenance
is simplified by the easy accessibility of

control parts, commutator, and brushes.
Mounting feet are integrally cast with
the intermediate frame — no special

foundation is required. Permanent bear-
ing alignment cannot be disturbed dur-
ing mounting.
Features of the unit include auto-

matic disconnection of charger from
power line and opening of charging cir-

cuit in case of power interruption, auto-
matic restart of charger upon resump-
tion of power supply following an in-

terruption, and automatic cut-off of bat-
tery and shutdown of charger when
battery is fully charged.
The single-circuit equipment operates

on 3-phase, 60 cycle a-c power, and has
generator-overload and motor-overload
protection to guard against excessive

currents.

New Factory for Cornwall, Ontario.—
A new plane is being constructed at
Cornwall, Ontario, to manufacture trans-

parent cellulose film and other packag-
ing materials by a company recently
formed there and known as T C F of

Canada Limited.
This Company is closely associated

with British Cellophane Limited, of

England, the principal producers of

transparent cellulose film in the British

Commonwealth, but the majority share-
holders in the new Company will be
Courtaulds Limited, and Courtaulds
(Canada) Limited, manufacturers of

rayon and other products by means of
the viscose process.

It is hoped that the new factory will

be in production by the spring of 1953,

and the initial annual output is expect-
ed to be in the neighbourhood of 7,000,-

000 pounds.

Paris Exhibition of Machine Tools.—
A very interesting report has just been
received in connection with the first

European machine tool exhibition which
was held in Paris in September last.

There were approximately 850 exhibits,

and manufacturers from France, Ger-
many, Denmark, Belgium, Switzerland,
Austria, Sweden, Holland, and Italy.

were well represented. Practically no
British or United States equipment was
on display. It has been estimated that
there are approximately two and one
half times as many machine tools manu-
facturers in unoccupied continental
Europe as there are in America and
Great Britain combined. The total num-
ber of workers, however, is approximate-
ly the same in each of the two groups.
On the other hand, the combined value
of the American and British production
was approximately 50 per cent greater
than the total production from contin-
ental Europe. It is of interest to note
that approximately 50 per cent of all

European production is for export.
Predominant in the exhibition were

French capstan lathes, German heavy
turning and boring mills, Swedish cen-
terless machines, automatic screw ma-
chines of Swiss, German, Austrian,
French and Italian manufacture, and
lastly, and what is perhaps most impor-
tant, a German index machine. The
interesting feature about the latter is

the fact that the works manufacturing
this equipment was dismantled and all

the equipment removed to England soon
after the conclusion of the war. Now.
after five years, the original German
company is back in production with a
representative range of equipment.

Considerable heavy equipment was in

evidence at the show, the largest item
reported being a Belgian lathe weighing
105 tons. There was also a French lathe
weighing 70 tons, and a German planer
of 65 tons weight. A considerable num-
ber of German machines in the 20 to 50
ton class were in evidence, and this in-

dicated clearly the re-emergence of the
German heavj' machine industry from
its war-time destruction.

New Type Starter for Arc Welder.—

A

new type starter which is basically a
fused high-capacity interrupter switch, is

now being used on all production models
of Canadian General Electric's type
WD-42, -43, and -44, motor generator
d-c aro welders.
According to the Company's engineers,

the new starter provides positive motor
starting because the contacts are locked
in by mechanical action. A direct-acting
lever physically closes or opens the con-
tact when it is operated, affording direct
control over starting and stopping. This
reduces maintenance by eliminating in-

termediate devices (circuit coils, mag-
netic contacts) which might fail or mal-
function. It also reduces pitting and
erosion on contact tips by eliminating
chattering or misstarts. A time delay
fuse connected directly in the line pro-
tects the motor circuit from overload.
The new starter is mounted on the end
panel of the welder control box, which
has been redesigned to allow easy access
to the fuse and connection terminals.
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What about

when you put away

your slide rule?

Ui'NLIKE the majority of people, many
engineers and other professional men have

no company or organization behind them

from which to draw pensions or support

when their days of retirement come.

The professional man usually has to

provide his own plan for a retirement or

replacement fund . . . and he is wise if he

puts the plan into effect early in his pro-

ductive years to gain the added advantage

of lower premiums. Well planned life in-

surance provides not only for days of retire-

ment but gives the comfort of knowing that

the family is protected should anything

happen to you.

For a well-rounded life insurance program, consult

your nearest Mutual Life office. Without obligation,

a representative will detail a plan of complete pro-

tection to meet your needs within your means. It is

not wise to put this matter off. Phone the Mutual
Life representative today.

MUTUAL I IFE
of CANADA

EJ-II
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Cushion Clutch Air Screw Drivers.—
Canadian Ingersoll-Rand Company Lim-
ited of Montreal announces a new line

of cushion clutch air screw drivers in

three basic sizes for general manufactur-
ing operations. These tools are expected
to have wide application among fabri-

cators of metal products, in automotive,
aircraft, furniture, household appliances

and other fields using screw assemblies.

The cushion clutch construction is said

to offer several distinct advantages. It

consists of two units—an engaging clutch

and a torque limiting clutch. The en-

gaging clutch enables the screw driver

to be moved from screw to screw with-

out stopping the motor—since slight for-

ward pressure on the tool is necessary

to rotate the bit. The ball-type toi-que

limiting clutch permits adjustment for

precise torque control, and enables the

operator to drive all screws to the same
degree of tightness. This ball-type de-
sign is noted for absence of rotary im-
pact, which maintains torque require-

ments uniformly, reduces work spoilage

and increases production. Ballbearing
construction keeps friction to an abso-
lute minimum, for more accurate torque
settings and longer clutch life. Torque
adjustments are readily changed and
torque accuracy is not dependent on
correct lubrication, as is usual in jaw
type clutches. In addition, these cushion
clutch screw drivers have adjustable ex-

haust deflectors which permit operators

to direct the exhaust air as desired.

Other features include conveniently
located throttle and reserve valves, bit

holders which permit quick and easy
changing of bits and finders, comfort-
able handles, compact and rugged con-
struction, and ample bearings for mini-
mum friction.

The screw drivers are available in

Series 000 for driving small screws up to

No. 8 free-running or No. 5 self-tapping;

Series 00 for medium screws up to %-in.
free-running, or No. 10 self-tapping; and
Series for large screws up to 5/16-in.

free - running or %-in. self - tapping.
Reversible and non-reversible models
are made in each Series, and the two
larger Series can be had with either
straight or pistol grip handles. Thirty-
eight sizes are available for all speeds
and capacities.

•
New Stress Relieving Furnace at La-
chine. — Dominion Bridge Company
Limited, Lachine, Quebec, announced
the installation, recently, of a new and
larger stress relieving furnace at their

Lachine plant. This Company was one

Established upwards of 25 years and with

agents across Canada. We maintain stocks

of a full range of standard starters and carry

supplies of necessary spare parts for imme-

diate replacement.

Type "SCF" Magnetic Starter.

Maximum rating 3 H.P., 550 volts, 3 phase. Fitted with

maximum of two overcurrent relays with oil dashpot time

lags. This compact design

gives close protection to

motors taking currents as

low as 0.085 amps. ^

f
Type "SCI" Magnetic Starter.

Maximum rating 7/'2 H.P., 550 volts, 3 phase.

Cover removed and interior partly withdrawn to

facilitate access to line and motor terminals. Fitted

with three overcurrent relays

.

ALLEN WEST (CANADA) LIMITED
BIRKS BUILDING—MONTREAL 2, QUEBEC

Representatives of Allen West & Co. Limited, Brighton, England

MAIVlJFArTURER^ OF MOTOR i^OXTROL GEAR
For information on our full range of control gear write to above or to—
SAINT JOHN, N.B.—E. S. Stephenson & Co. Ltd., 15 Dock Street
TORONTO—Taylor & Connon Ltd., 34 Britain Street
WINNIPEG—Power & Mine Supply Co. Ltd., 123 Princess Street
CALGARY—Electrical Contracting & Machinery Ltd., 808-9th Ave. W.
EDMONTON—Electrical Industries Ltd., 10105-106th Street
VANCOUVER—Thomas W. MacKay & Son, 1807 Fir Street

of the first in the Dominion to instal

industrial X-ray and stress relieving

equipment for the manufacture of Class

1 pressure vessels, including boiler drums
and similar welded equipment.
The largest furnace for such work in

Canada has been in operation at the

Company's Lachine plant for several

years but this has now been supple-

mented by a still larger structure. The
new furnace designed by the Com-
pany's own staff is 85 feet long, 18 feet

high and 18 feet wide. These dimensions

permit tlie sectional stress relief of re-

finery towers and similar vessels up to

the largest sizes being built at the pres-

ent time. The furnace is oil fired and
the temperature is recorded by a 16-

point pyrometer. The door is of the
steel frame type — instead of the usual
cast iron, and the furnace and door are

insulated by means of light weight in-

sulating refractory bricks.

(Continued on page 1163)

HOT DUCT INSULATION
with

SPUN ROCK BLANKETS
Spun Rock Wool* is the ideal insulation against heat

—

affording approved thermal insulation up to 1 ,000^'F.

Spun Rock Wool* is easily installed, never packs

down—never corrodes metals. Saves steam and Fuel,

cuts costs. Write (or samples and information.

In Bulk, Batts, Blankets, Pipe Covers

SPUN ROCK WOOLS LIMITED
THOROLD, ONTARIO *Res'd

\HSPECTlON

A v/orW^^anshlp

APPRAISAL of structures and equipment

CHARLES WARNOCK & CO. LTD.
SYDNEY
HAMILTON

MONTREAL
WINNIPEG

TORONTO
VANCOUVER
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unequalled for efficient trouble-free service

Alternating Current and Voltage Relays

Types C3, CI 0, Excess Current Relays

Types C8, C9, Over-Voltage and Under-Voltogo

Relays

Types L, H, and F Control and Auxiliary Relays

Types FT, LT Definite Time Relays

Combination Relays

Type K Annunciator and Alarm Relays

Type CI High-Speed Impedonce Relays

Types EC7, EC9, EC08 High-Speed Directional

Relays

0ii>e(^lfce^ for Transformers, Relays and Thermostats

Manufactured by CANSFIELD ELECTRICAL WORKS Limited
TORONTO CANADA

FABRICATORS

We specialize in Steel Plate Work, Tanks,

Hoppers, Breechings, Conveyors,

Light Structural Steel and Machine

Bending. Check our quotations

now. Any thickness handled

from 30 gauge up.

For industries requiring

custom built fabricated steel

parts, we offer a superior produc-

tion service. Our products welded or

riveted cover a wide range of industrial

purposes. W
PLATE & STRUCTURAL
STEEL SALES, LTD.

48 ABEU ST. TORONTO
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Ifyou are

an engineering executive,

engineer, teacher or student—
You have a stake

in the Engineering Profession

The SECOND MILE
by W . E. Wickenden

^'Whosoever shall compel thee to go one mile—
go with him twain."]

Epitomizes for you

—

your staff

your students

1. Ideals for the professional life

2. Rules for the engineer to live by

3. What engineers must do to make
engineering a profession

5000 words of simple useful philosophy about
the needs and aspirations of the Engineer.
An understanding of "The Second Mile" is

essential to professional maturity.

Single copy 15 cents 15 or more 10 cents a copy

Engineers' Council for Professional Development

29 West 39th Street New York 18, N.y.

lVoodman...spare thatfree/
Today, home owners can enjoy the natural beauty of tree-

shaded lawns and gardens without risking sewer blockage by

tree roots. At no extra cost, No-Co-Rode Rootproof Pipa

ensures permanently root-free sewers.

For septic tank systems, use No-Co-Rode Perforated Pipe-

it is recommended by Health Departments, is permanent and

easy to install and, as a foundation footing drain, will keep

basements perfectly dry.

Slocked by leading plumbing and budding supply houses-

Distributed by

JOemitr'MJJ'R.VUIX EC(impa<9 CRANE

ROOT-PROOF PIPE

^t S ^ffli? '^^^ ^ij^l '

UAq-si

maiwilaclurtd by DOMINION JAk I, CHEMICAL COMPANY LIMITED Sun LIU Boilding, Monlreal

75,000-gallon B.C. fir tank erected by us

on 100-foot tower.

Specialists in Mining and Paper Mill tanks

and Wood Stave Pipe for over 47 years.

nc^CBa^^saeOiM
1551 GRANVILLE ST. t/ANCOUVER, CANADA .1
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Professional Cards

BEAUCHEMIN & HURTER
Consulting Engineers

Municipal Planning and Engineering, Public

Services, Bridges and other Structures

]. A. BEAUCHEMIN A. T. HURTER
P.Eng., M.E.I.C. P.Eng., M.E.I.C.

Suite 609, Drummond Building, Montreal, Canada

EDGAR A. CROSS
Consulting Engineer

INDUSTRIAL PLANT DESIGN

991 BAY STREET, TORONTO MI. 8423

M. M. DILLON & CO., London, Ont.
Consulting Engineers Serving

Western Ontario

CIVIL . MECHANICAL • INDUSTRIAL • MUNICIPAL

Bridges, Buildings. Heating, Ventilating, Plumb-
ing, Electrical, Steam Plants, Sewage Disposal,

Sewerage. Appraisals, Reports

365 RICHMOND STREET Phone 4-1688

J. EDGAR DION
Consulting Management Engineer

ORGANIZATION - COSTING
PRODUCTION CONTROL - PROFIT CONTROL

JOB EVALUATION - OFFICE PROCEDURE & RECORDS
WORK SIMPLinCATION - SALES CONTROL

INCENTIVES - LAYOUT
4643 SHERBROOKE ST. W., MONTREAL, CAN.

J. T. DONALD & COMPANY
LIMITED

Chemical Engineers

Consulting Chemists

Investigation and Research, Analysts

and Assayers

1181 GUY STREET MONTREAL

ENGINEERING ASSOCIATES

MECHANICAL

& MOULDING

H. F. SCHMELZ
M.E.I.C. P.ENG.

WM. C. VINER
M.E.I.C, P.ENG.

m INDUSTRIAL

CONSULTANTS

TEL. UN. 6-6918

1074 BEAVER HALL HILL
MONTREAL

FETHERSTONHAUGH & CO.

Patent Attorneys

VICTORIA BUILDING

OTTAWA • CANADA

P. G. GAUTHIER
Consulting Engineer—Quebec Land Surveyor

Water Supply, Sewerage, Town Planning, Land Subdivision,
Special Surveys, Mapping Location of Roads, Railways,

Transmission lines and Flumes
River Control and Dewatering Problems

Industrial Site Development
Planning and supervision of engineering construction work.

5126 PARK AVENUE . • MONTREAL 8, QUE.
Telephone DO. 0798

MILTON HERSEY CO.
LIMITED

Industrial Chemists, Engineers
and Inspectors

Inspection, Analyses and Tests

of All Commercial Materials

MONTREAL HALIFAX WINNIPEG

C. J. JEFFREYS, P.Eng., M.E.LC
Consulting Engineer

General Pulp and Paper MiR Design

Process — Rehabilitation — Valuation

1115 SHERBROOKE ST. W. MONTREAL, P.Q.

(near Peel) - Tel. PLateau 2010

KEARNS & BROMLEY
Associate Consulting Engineers

JAMES A. KEARNS, B.Sc, M.E.LC.

GEORGE BROMLEY, B.Sc, M.E.I.C.

MECHANICAL AND ELECTRICAL DESIGN,
STUDIES, REPORTS, ETC.

1414 DRTXMMOND STREET- • MONTREAL, P.Q.

176 MAIN STREET WOLFVILLE, N.S.

RALPH KENDALL
CE., P.L.S. and Mine Surveyor

TRANSITS, LEVELS AND ACCESSORIES
FOR RENT

PENTHOUSE, 6tfa FLOOR,
PENTAGON BUILDING - • • HALH'AX, N.S.

Cornel oi Watei, Bnckinghatn and Granville Streets

Tel., Office and Home; 3-6538
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Professional Cards

KILBORN ENGINEERING CO. LTD.
Professional Engineers
Water Supply and Treatment

Sewerage and Sewage Disposal
Hydraulic Works and Power Plants

Water Conservation
Reports, Designs, Surveys and Supervision of

Construction

36 PARK LAWN ROAD . TORONTO 14, ONT.
Phone: RODNEY 3645

MACDONALD & MACDONALD
LIMITED

Inspecting and Testing Engineers

Analytical Chemists Assayers

Established in Western Canada over 35 years

Inspection of Green and Creosoted Timbers

BIRKS BUILDING • VANCOUVER, B.C.

JAMES F. MacLAREN ASSOCIATES
Consulting Engin&ers

Water Supply and Purification, Sewerage, Sewage
Treatment and Waste Disposal, Drainage,

Flood Control, Planning

Investigations, Reports, Designs, Specifications
Supervision of Construction, Valuations

705, YONGE STREET TORONTO 5, ONTARIO
TELEPHONE MIDWAY 4964

o. J. Mcculloch & co.

Consulting Civil Engineers

River and Harbour Works, Bridges, Foundations,
Dams, Cofferdams, Retaining Walls, Etc.

Surveys, Reports, Designs, Specifications,

Estimates, Supervision of Construction

3420 WILSON AVE. MONTREAL 28, QUE.

McDOUGALL & FRIEDMAN
Consulting Engineers

FERDINAND J. FRIEDMAN, B.Sc, P.Eng.
DON W. HEYWOOD, P.Eng.
ROLAND R. DOQtlETTE, B.A., B.Sc, P.Eng.
F. WILLIAM R. ANGUS, O.B.E., B.Sc, P.Eng.

Mechanical and Electrical Design,
Reports, etc.

123S McGILL COLLEGE AVE., MONTREAL, P.Q.

MORRISON HERSHFIELD
MILLMAN & HUGGINS

Consulting Engineers

CIVIL—MECHANICAL—STRUCTURAL
MATERIALS HANDLING, CONVEYING & ELEVATING

REPORTS, ESTIMATES, DESIGNS
SUPERVISION

SS BLOOR ST. W. TORONTO, ONTARIO

THE RANKIN COMPANY, LIMITED
Consulting Industrial Engineers

INDUSTRIAL AND POWER PLANT DESIGN
CHEMICAL ENGINEERING

Process Development, Project Co-ordination,

Design, Supervision

1549 BURNSIDE PLACE MONTREAX 25
(Corner Cny Street)

RIDOUT & MAYBEE
Patent Attorneys

G. E. MAYBEE, K.C., F.P.I.C.

J. A. LEGRIS Jr., B.A., B.A.Sc.

Barristers, Solicitors, etc

Registered Canadian and United States

Patent Attorneys

80 KING STREET WEST TORONTO 1, ONT.

RIPLEY AND ASSOCIATES
Consulting Engineers

SOIL MECHANICS
Earth Dams and Foundations, Highways,

Airports, Building Foundations, Landslides,

Retaining Walls

Investigation — Reports — Design
Inspection of Construction

1156 WEST PENDER STREET VANCOUVER

STADLER, HURTER & COMPANY
Consulting Engineers

Suite 609, DRUMMOND BUILDING
MONTREAL, CANADA

PULP AND PAPER MILLS—POWER PLANTS
INDUSTRIAL AND CHEMICAL PROCESS PLANTS

A. T. HTJRTER, M.E.I.C.

SWANSON AND REEVE
Consulting Engineers

Project Engineering

Steam Power Plants

Pulp - Paper

A. L. Sv/anson
P.Eng., M.E.I.C.

Sawmills - Plywood Plants

Processing Plants

D. D. Reeve
P.Eng., M-E.I.G.

1264 Wi:ST PENDER STREET, VANCOUVER, B.C.
Phone: TAtlow 5948

WIGGS, WALFORD, FROST &
LINDSAY

Consulting Engineers

INDUSTRIAL SURVEYS, REPORTS AND APPRAISALS
CIVIL, ELECTRICAL AND MECHANICAL ENGINEERING

DESIGNS, SPECIFICATIONS AND SUPERVISION

1411 CRESCENT STREET
MONTREAL 25, QUE.

HArbour 0215

91-A BLOOR STREET WEST
TORONTO S, ONT.

Midway h41
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professional Cards (Continued)

WOOD & McADAM
Consulting Engineers

STRUCTURAL • MECHANICAL • ELECTRICAL
DESIGNS, SPECIFICATIONS and SUPERVISION

4444 SHERBROOKE ST. WESTMOUNT, P.Q.

Wnbank 0995

15,200
COPIES OF
THIS ISSUE

PRINTED

SPENCER, WHITE & PRENTIS

OF CANADA, LTD.
2052 St. Catherine Street West, Montreal

209 Park BIdg., 29 Park St. W., Windsor, Ont.

Foundations— Underpinning— Piles

Moving Buildings—Heavy Shoring

We specialize in the above work and also are

organized and equipped to do heavy construction

such as bridges, piers, locks and dams, shafts and
tunnels, etc. Inquiries invited.

MOTORS, GENERATORS
TRANSFORMERS, COMPENSATORS

NEW RECONDITIONED

REPAIRS ''^OX REWINDING

COILS, COMMUTATORS, MANUFACTURING
ENGINEERING ADVICE
ESTABLISHED 1893

THOMSON ELECTRICAL WORKS LTD.

I Branch: Sherbrooke, P.Q. MONTREAL 915 University Street I

HOW TO MAKE

fOOOCAUS
A WEEK ,

rii>s
_ ._ I

ft

...IM CANADA

r

From St. John's, Newfoundland, to Victoria, B.C.,

is a distance of 3,980 miles. Scattered throughout

this tremendous area are your customers and

prospects. With even the largest sales force you
must inevitably ignore some accounts at times . . .

unless you also use selective business paper

advertising to keep yoiu: customers informed.

No matter what your product or ser\ace, there

5^^ are one or more Canadian business papers to

carry your messages to exactly the field you
want to reach. Supplement your personal calls

by regular contacts through business papers, and

keep all your customers informed, all the time.

This paper is a hMsinm paper— one of 100 trade . . . technical . . .

service . . . and management publications covering every section

of Canadian business and industry.

WHEN YOU WANT TO TALK BUSINESS

USE A BUSINESS PAPER

^ Business Newspapers Association
OF CANADA

137 WELLINGTON ST. W., TORONTO, CANADA
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BUSINESS AND INDUSTRIAL BRIEFS
{Continued from page 1157)

Publications
For copies of the publications mentioned below please apply to the

publishers at the addresses given in the items.

Please mention The Engineering Journal when writing.

New Booklet on Welding of Nickel
and Nickel Alloys.—Several new book-
lets dealing with the above subject may
now be obtained without charge frona

the International Nickel Company, 25
King Street West, Toronto, Ontario.
The first of these, entitled "Welding

of Monel, Nickel and Inconel Pipe,

Tubes and Wrought Welded Fittings"

is a compilation of information con-
tained in Inco bulletin T-2. It em-
phasizes the more important methods
used in joining nickel alloy pipe, tubing
and welded fittings. Complete informa-
tion on the fusion welding of nickel and
high nickel alloys is contained in a re-

vised edition of a former publication.
The new bulletin contains all the in-

formation contained in the former
bulletin and its supplements, plus con-
siderable new data on welding processes
and procedures. The bulletin "Guide to

the Selection of Engineering Irons" has
likewise been revised and has been made
up primarily to assist design engineers
and to illustrate the broad acceptance
of modern alloyed cast irons through-
out industry. It also outlines the char-
acteristics of the products, and their

applications in the various fields.

Radioactivity Equipment Catalogue.—
A new 108-page catalogue containing
full information on their extensive line

of radioactivity equipment, tagged
chemicals and consulting services has
been issued by Tracerlab, Inc., 130 High
Street, Boston 10, Mass.
Many new items for laboratory, medi-

cal and industrial use are included, as
well as a complete listing of chemicals
tagged .^ith radioisotopes. One section
describes the consulting service now
available from this organization, which
is especially adapted to the needs of

industries not possessing laboratories of
their own, or wishing to use radio-
activity for only one or two problems.

Concrete Testing Machine.—Baldwin-
Lima-Hamilton Corp., Philadelphia 42,

Pa., has issued a new 2-page bulletin,

No. 327, describing its 100,000-pound
capacity concrete testing machine. The
bulletin covers features, including hy-
draulic loading, independent hydraulic
load weighing, accessories, and specifi-

cations.

Miniature Lathe Catalogue.—Two new
miniature catalogues Nos. 5104 and 5119,
are now available from the South Bend
Lathe Works, South Bend 22, Indiana.
These catalogues are only 2i/^ inches by
1% inches in size with accordion fold-

ing and contain 28 pages descriptive of

the entire line of precision lathes, drill

presses, shapers, attachments and ac-
cessories marketed by this company.
These miniature catalogues were devel-
oped for the express purpose of enclos-

ing with each item packed for shipment
no matter how small. However due to

their unique size they have proved to

be most popular and are much in de-
mand as novelties.

Floor Brick Setting Bulletin.—A new
four-page illustrated bulletin describing

how to install floor brick and heavy
tile to produce a floor with exceptional
durability has just been published by
the Master Builders Co., 7016 Euclid
Avenue, Cleveland 3, Ohio. Discussing
the importance of narrow, tight joints

in obtaining long life where corrosive

conditions exist, this bulletin tells how
floors with joints down to % inch can
be installed by using a readily flowable,

non-shrink mortar produced with Em-
beco. In addition to presenting informa-
tion and data of interest to both those
who install, and use, floor brick and
heavy tile floors, the bulletin gives com-
plete specifications.

Twin Column Punch Presses.—Cata-
logue TC is an eight-page bulletin re-

cently issued by Wales-Strippit of Can-
ada Limited, 344 Sherman Ave., N.,

Hamilton, Ont. This catalogue illustrates

and describes the new Wales twin
column presses.

These presses may be used for all

types of blanking, forming, drawing and
bending. Also Wales hole punching and
notching equipment is used very effi-

ciently on the rugged, versatile Wales
twin column presses. In addition, a self-

contained shearing attachment is avail-

able as optional equipment for precision
shearing.

Diamond Core Drill Standards.—-The
Diamond Core Drill Manufacturers As-
sociation, 122 East 42nd Street, New
York 17, N.Y., announces publication of

Standards Bulletin No. 1. The bulletin

lists all the various types and sizes of
core drill equipment in general use for

which standards have now been written
in whole or in part. The publication
clearly shows these parts, with cutaway
drawing and nominal dimensions.
The objective of the Diamond Core

Drill Manufacturers Association is to
improve diamond drill efficiency through
publication of standards covering core
drill accessories, and to distribute new
and helpful information on drilling tech-
niques. The standards provide for inter-

changeability of equipment and com-
ponents, but great care has been taken
to leave the way open for individual
ingenuity and invention in the future.
Standards Bulletin No. 1 represents

the collected knowledge, experience and
thought of the sixteen member com-
panies of the Diamond Core Drill
Manufacturers Association, following
the work of the association's technical
committee. The work is being continued

and as further standards are approved
from time to time, revisions of the bul-
letin will be issued.

Copies of this bulletin may be ob-
tained at cost of 50c each, from the
above association.

Portraits of Royalty in Atlas Steel
News.—Atlas Steels Limited, Welland,
Ontario, has featured in the October
issue of "Atlas Steel News", some ex-
cellent portraits of Princess Elizabeth,
the Duke of Edinburgh and their family,
taken by Yousuf Karsh of Ottawa. The
issue also includes Mr. Karsh's own
story of what transpired when he visited
Clarence House to take the portraits.

Avro Canada News.—The September
issue of the above publication contains
two very interesting articles dealing
with technical matters. One is a descrip-
tion of aeronautical research in Canada
and the formation of the national aero-
nautical establishment under the direc-
tion of the National Aeronautical Com-
mittee. The other article is a descrip-
tion of Avro Canada's full-scale test
plant at Nobel, Ont.

Corrosion-Resistant Phosphate Treat-
ment.—A new 8-page booklet describing
Anchorite 100, a paint-anchoring cor-
rosion-resistant phosphate treatment for
metals, has been published by Octagon
Process, Inc., 15 Bank Street, Staten
Island 1, New York. This booklet de-
scribes in detail the common causes of
paint failure and how they can be pre-
vented. It then goes into methods of
application including immersion and
spraying of the Anchorite 100 treatment.
A separate discussion of typical prod-

ucts to which this process can be applied
is well illustrated, and includes a number
of defense items.

New Liquid Level Gauge Catalogue.—
Peacock Brothers Limited, P.O. Box
6070, Montreal, announce the release of
a new catalogue bulletin No. 176 by
their associates Jerguson Gage and Valve
Co., 80 :Fellsway, Sommerville 45, Mass.
This catalogue illustrates and describes
the Jerguson Truscale remote reading
liquid level gauges.

Metallic Rectifier Power-Conversion
Unit.—Pubhcation GEA-5658 dealing
with the above equipment is now avail-
able from the Canadian General Electric
Company Limited, Toronto, Ont. This
bulletin describes the features of the
equipment, its application and operation.
It contains photographs line drawings
and charts showing the efficiency and
regulation curves for the various sized
units and a specification guide for G.E.
d-c power supplies and exciters, together
with complete rating charts and dimen-
sions.

Protective Lighting.—A new bulletin
L.T. 3 has recently been issued by the
Northern Electric Company Limited of
Montreal giving a brief resume of lay
outs and equipment for the flood lighTi-

ing of building exteriors and grounds
where such protection is considered
necessary or desirable.
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CONSTRUCTION

MINING

GRAIN OR COAL HANDLING

GENERAL INDUSTRY

POWER TRANSMISSION AND

MATERIALS HANDLING EQUIPMENT

The general fabric of industry is made up of

many segments, each an industry in itself,

each dependent to a varying degree upon the

others. Where all are efficient, industry as a

whole is strong and prosperous.

To this end, in the industrial world as we know
it today, power transmission and materials

handling are two vital processes upon which

increased production— and more

economical production— must depend.

It is in these two fields that United Steel

have clearly demonstrated, with installations

throughout every phase of Canadian

industry, the value of planned engineering

based upon practical experience.

We inWfe you to consult your United Steel representative

at any fi'me for advice or assistance in your operational plan-

ning, vifhether for plant improvement or new development.

-dODGe^ CORPORATION LIMITED

102

TORONTO • WELLAND • MONTREAL • WINNIPEG • KIRKLAND LAKE

November, 195 1 THE ENGINEERING JOl RNAl



THE ENGINEERING JOURNAL
THE JOURNAL OF THE ENGINEERING INSTITUTE OF CANADA

VOLUME 34 MONTREAL, DECEMBER 1951 NUMBER 12

PUBLISHED MONTHLY BY

THE ENGINEERING INSTITUTE
OF CANADA

2050 MANSFIELD STREET - MONTREAL
Cable address: ENGINST, Montreal

I. P. MACNAB, M.E.I. c.

President

L. AUSTIN WRIGHT, m.e.i.c.

Editor

"To facilitate the acquirement and interchange of professional
knowledge among its members, to promote their profes-
sional interests, to encourage original research, to develop and
maintain high standards in the engineering profession and
to enhance the usefulness of the profession to the public."

H. G. THOMPSON, m.e.i.c.

Assistant Editor

L. F. GRANT, m.e.i.c.

Field Secretary

236 Avenue Road, Toronto.

E. J. BLANDFORD
Publication Manager

t

PUBLICATION COMMITTEE

I. R. TAIT, M.E.I.C, Chairman

R. De L. FRENCH, m.e.i.c, Vice-Chairman

LOUIS TRUDEL, m.e.i.c

W. W. SOUTHAM, m.e.i.c.

R. S. JANE, M.E.I.C

E. E. ORLANDO, m.e.i.c

W. D. LAIRD, M.E.I.C

ADVERTISING OFFICES

E. J. BLANDFORD,
2050 Mansfield Street, MontreaL

E. C. CALDER,
24 King Street West, Toronto.

JOHN N. HUNT & ASSOCIATES
505 Dunsmuir St.^ Vancouver.

E. E. PRESTON,
69 Fleet St., London E.C.4, England

Indexed in The Engineering Index.

* • •

CONTENTS
Page

COVER PICTURE 1193

MESSAGE FROM THE PRESIDENT 1166

CANADA, LIMITED OR UNLIMITED 1167

J. J. O'Neill, M.E.I.C.

ROTARY LIME KILN OPERATION 1176

R. H. Hall

DEVELOPMENT OF THE AVRO ORENDA JET ENGINE
D. W. Knowles

FROM MONTH TO MONTH

PERSONALS

OBITUARIES

EMPLOYMENT SERVICE

1183

1191

1202

1206

1207

Price $6.00 a year in Canada, Rritish Possessions.
United States and Mexico, $7.50 a year in Foreign
Countries. Current issues, 75 cents a copy, back
issues from $1.00 per copy up. To members and

1 affiliates, 25 cents a copy, $2.00 a year.—Author-
I

ized as second class mail. Post Office Depart-
I

ment, Ottawa.

The Engineering Institute of Canada subscribes
to the Fair Copying Declaration of the Royal
Society, and reprints of any portion of this pub-
lication may be ntade provided that exact refer-
ence thereto be quoted.

THE INSTITUTE as a body U not responsible
either for the statements made or for the
opinions expressed in the folloicing pages.

NEWS OF THE BRANCHES

LIBRARY NOTES

1212

1223

BUSINESS AND INDUSTRIAL BRIEFS 1234

ADVERTISING INDEX Inside back

15,250 copies of this issue printed



NCE AGAIN THE HOLIDAY season approaches and it is my pleas-

ant privilege through the pages of The Engineering Journal to

extend to you and to your famihes my sincere wish for a

Happy Christmas and a Bright and Prosperous New Year.

As I look back over the past year, I am more and more
impressed with the fact that we are members of one of the

most important professions at this time, and therefore have a great national

duty laid upon us.

I have already had the privilege of visiting with the branches of the In-

stitute in Newfoundland, Nova Scotia, Prince Edward Island, New Bruns-.

wick, Quebec and Ontario and of talking with members, their wives and

families, and I wish to extend my sincere thanks for the gracious hospitality

which has been extended to Mrs. Macnab and me.

It is a great inspiration to note the expansion which is taking place in the

areas I have visited. This development has resulted not only from present

world conditions, but because Canada is rapidly taking her place as a great

industrial nation and a leader in world affairs.

Because of the growth which has already taken place and the great poten-

tial wealth which we have inherited, as yet undeveloped, the engineer must of

necessity occupy a position of ever increasing importance in our national

economy. Because of this we must use our best efforts to see that the youth

of our land, with an aptitude for engineering, is directed to the proper

courses of study. We must also see that our younger engineers are given

every assistance by more senior men to develop and take their full part in

the national growth which must come. This is Canada's age, and in the words of

His Royal Highness the Duke of Edinburgh
—"Canada is a good investment."

While these are troubled times it is my hope and wish that we the members
of the Engineering Institute of Canada, as well as all our professional associ-

ates, shall keep in mind that our first duty is service to the public. By so

doing our professional status will be enhanced and recognized as one which

is contributing its full share towards the orderly development of a better

world.

This is the time of year when we celebrate with our families the era of

Peace on Earth and Good Will towards Men. While we regret this condition

does not exist today, it is my hope that we will all work to make this ideal

become a reality and so enable those people of the world, less fortunate than

ourselves, to share our blessings.

Yours sincerely,

Ira p. Macnab, m.e.i.c.

President
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CANADA— Limited or Unlimited

by

J. J. O'Neill, M.E.I.G.
Dean, Faculty of Engineering, and

Vice-Principal. McGill University, Montreal.

Presidential address to the Royal Society of Canada

at the Annual Meeting in Montreal, June 5th, 1951.

Fifty years ago, Canadian lead-

ers with -vision, faith and courage

proclaimed that the twentieth cen-

tury belonged to Canada; they

considered that the foundations

'

for a great nation were well and
truly laid and that the superstruc-

ture would develop logically and
swiftly, having as an object lesson

the marvellous expansion, consoli-

dation and prosperity of our

neighbour to the south under what
were considered to have been par-

allel conditions.

Now half of the century has

passed. Where do we stand? How
true have been the optimistic

prophecies of 1900? What may we
expect during the second half of

the century? So far as we have
gone, can we now see finite limits?

Are we approaching full develop-

ment, or are our limits still beyond
the horizon?

Some of us in this room have
been first-hand observers of the

developing picture during the past

fifty years; practically all of us

have made contributions to some
phase of Canada's progress; all of

us are vitally interested in Can-
ada. I venture to say we all have
feelings of uneasiness and frustra-

tion when we contemplate the

Canadian picture as it appears at

present. We are not alone in this,

for many articles have appeared
which deplore a situation where
the enthusiasm, energy and ag-

gressiveness of about fourteen

millions of people are dampened
and frustrated because the larger

part of the fruits of their labours

must be spent for general overhead
of the country as a whole.

There are five main reasons for

tliis state of affairs:
—

'

(1) Because of its great expanse
from east to west, the cost of

providing minimum facilities

for the opening up and devel-

opment of even the southern

quarter of the country has

created great overhead charges

for railways, canals and roads

built in the past, which must

This is the presidential address

delivered before the Royal Society of

Canada at its annual nieetinfj in

Montreal on June 5th last. Its subject

is so important and so timely that the

Journal is happy to present it to

readers who wovild otherwise probably

not see it. Its engineering implica-

tions are many and engineers as a

group should give some thought to

the important questions it raises and
to its recommendations, many of

which can be carried out successfully

only by engineers.

be carried by today's popula-

tion.

(2 1 There is a huge national debt
incurred in non-productive

activities in two world wars,

which must be carried.

(3) Having claimed the status of

"Nation", we must shoulder

expensive provisions for means
of defence— naval, army and
air-force—for which we form-
erly depended largely on

Great Britain.

1 4) Government has instituted

and pledged social services

costing annually several hun-
dreds of millions of dollars,

which must be included in the

general tax bill.

( 5 1 For thirty years immigration
has been discouraged and

there has been much emigra-
tion to the United States. The
total population has not in-

creased greatly, but it must
support enormously increased

governmental expenditures, the

larger part of which do not

directly increase national pro-

ductivity.

Population

Many of our financial and in-

dustrial leaders consider that only

a great increase in our population
will lay the foundation for real

prosperity. Let us first look at that

l)art of the picture and the argu-

ments presented.

Canada has a total area of

3,750,000 square miles, over 7 per
cent of the area of the world. Its

population, however, is only about
14 millions, which is only 0.53 per
cent of the population of the
world. This means that, theoretic-

ally, Canada should support about
190 million people if it accepted its

fair share of world population.

The true answer to the questions
"How many people can Canada
support?", "How can it support
them?" and "What kinds of people
would be most suitable?" must
await the scientific stock-taking
urged in this paper.

A courageous attempt to find

some immediate answers to these

questions and to assess the reasons
why increase in population has
been so slow, was made at Mc-
Master University in April, 1949.

That symposium on "Population,
Growth and Immigration into

Canada" gave a comprehensive
picture of the situation, presented
by authorities in the major fields

concerned. Estimates were made
of how many immigrants we could
absorb annually, but at the verv
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best they were only guesses. Eco-

nomic study suggested that, under

favourable conditions, we could

absorb about a million people in

the next five years. Estimates of

final population ranged from 20

millions to as high as 100 millions,

with little attempt to justify the

figures, other than personal

opinion.

In February of this year, Mr.
Donald Cameron, Director of the

University of Alberta's Depart-

ment of Extension, reviewed the

economic and social development

of western Canada before the

Canadian Club in Montreal. He
said that Canada should have a

population of 17 millions by 1960,

even without immigration, and

that an average of 300,000 immi-

grants should be brought in each

year, or about 3 millions over a

ten-year period. He thought it un-

likely that more than 2 millions

could be placed on farms in the

next tw-enty years, but that during

the twenty-year period, Canada
would have an increase of 7 mil-

lions in natural population, and
should absorb another 13 million

immigrants. This means that wdiile

the period 1900-1930 in Canada
was associated with the establish-

ment of an agricultural economy
in the West, the period 1950-1970

must be associated with the estab-

lishment of an industrial economy.

It seems clear that many lead-

ers of industry are quite convinced

that Canada must have a larger

population, and it is equally clear

that there is much difference of

opinion between government ad-

ministrators and others as to

whether such an expansion is prac-

ticable and as to what classes of

people we should have.

I quote from the report of a

speech delivered by Mr. W. F.

Holding of Toronto, President of

the Canadian Manufacturers As-
sociation, on March 2nd of this

year: "A minimum of 50 millions

to 75 millions of people in Can-
ada would be in balance with our
natural wealth, and with what
Canadians know of their resources

in oil, metals, forest products, iron

ore, coal, potential hydro-electric

power, etc. Most important of

the potential advantages of in-

creased population would he

security from aggression.

"So long as our domestic market
remains .so small that w-e must fol-

low the present policy of trading
raw materials or semi-fabricated

materials for finished goods, not

only our national prosperity, but

also oiir national security will be

dependent on conditions over

which we have little or no con-

trol."

Mr. James S. Duncan, president

of the Massey-Harris Company,
has given earnest study to this

question. In his address at the Mc-
Master symposium, he stated:

—

''The government has always
agreed that Canada needs popula-

tion, that its natural growth can

be stimulated by an active immi-
gration policy, but it has frequent-

ly contented itself with adding

that the number of immigrants
must be related to the absorptive

capacity of the country'. This is a

truism . . . but the real questions

which have not always been asked
or answered are:

—

"How much, and what kind, of

population does Canada need?

"How rapid a rate of national

growth can, in fact, be achieved

for the benefit of all?

"How intelligently and prompt-
ly can the absorptive capacity of

Canada be expanded, now and for

the future?"

In another place he said:

—

"If we had shown moi-e courage
and faith in the years immediately
preceding 1939, Canada could

have welcomed large numbers of

highly skilled, industrious citizens,

along with their capital, from sev-

eral nations of Europe where pre-

cision industries have been built

up for generations, even for cen-

turies. For every Bata we admit-
ted, however, we rejected many
like him to our permanent loss.

How much more effecti\T and
prompt our national effort during

World War II could have been
with a much larger number of

these industrious, skillful people,

needs little imagination to mea-
sure."

"Towards the end of World War
II the government of Canada was
urged from many quarters to move
(juickly in selecting, inviting and
bringing to Canada highly skilled

scientists, design engineers and
technicians of enemy as well as of

liberated countries. Little was
(lone about it till 1947, but by that

time these potential immigrants
had already been chosen by some
farsceing nations or had been lured

or pushed behind the Iron Curtain.

The excuses of shortage of ship-

ping, political inadvisability, the

need to repatriate our forces, lack

of facilities including housing,

were real enough, but could have
been resolved if the will w-ere there

to do it."

In confirmation of Mr. Dun-
can's statement, the following is

from the Montreal Star of March
8th of this year:

—

"Canada, her defence build-up
greatly swelling her labour needs,

is willing to take 100,000 immi-
grants from countries with surplus

liopulations, if transportation can
be arranged.

"Arthur MacXamara, Deputy
Minister of Labour, told the Sen-
ate Immigration and Labour Com-
mittee today:

—

"Senator Tom Reid asked why
Canada was searching the conti-

nent of Europe for workers when
there appeared to be many Brit-

ons who wanted to come to Can-
ada. Mr. ]MacXamara said the
United Kingdom could supply
skilled labouf, but no farm hands
and other unskilled men which
Canada was seeking. Canada
needed more labour than skills."

Now, both these views are

understandable and logical from
different viewpoints. The govern-
ment undoubtedly knows the

urgent need for greater population,

but it also knows that unless work
for immigrants is available im-
mediately, the country would be
faced with problems of unemploy-
ment and the dole. It knows that

ultimately employment is depen-
dent on the utilization of available

resources, and that, while we know
we have huge latent resources, we
are not yet able to utilize large

parts of them.
Let us look back and see what

has happened to bring about this

state of affairs. We started in 1900
with a clear understanding of the

road we wished to travel towards
nationhood. There were two parallel

paths which must be travelled at

the same rate:

(1) The intensive development of

Canada, based on our natural

resources, thus permitting ac-

celerating increase in popula-

tion.

(2) The gradual assumption of

political responsibility in world

affairs, as our economy
strengthened.

Somewhere along the line we lost

our clear understanding that travel

on these two roads must be at

about the same pace. While we
kept driving ahead along the

political road, we lagged farther
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and farther on the economic road.

We have arrived at the status of

"Nation" long before we are pre-

pared to carry such a load. Our
political status has developed
much too fast in relation to our
material development, and has re-

sulted in an unbalanced situation

which was never contemplated in

the original picture of planned
growth.

How has this situation come
about ? We were progressing more
or less according to schedule, until

suddenly in 1914 all our national

energies had to be focussed on a

war of survival, with the disruption

of our economy and the vital loss

of large numbers of splendid young
men, who would have made great

contributions to the progress of

Canada in peacetime development.

Our government, harassed by
that war, a depression in agricul-

ture in the 'twenties, followed by
the industrial catastrophe of the

'thirties, and the great questions

involved in the changing picture

within the British Empire, could

spare little time or resources for

internal development, since the

political side forced their attention.

Before we were recovered from
the industrial depression, we were
eng-ulfed in another world war,

with far greater disruption than
before, and further vital losses of

our young population. The tremen-

dous tasks of rehabilitation and
reconversion were not complete be-

fore we were faced with the world
threat of Communistic aggression,

and our whole economy must again

be organized for defence for sur-

vival.

One crisis after another has

arisen, and each one has had its

effect in the postponement of major
action to balance our development.

We have now reached a further

crisis which may last for one or

more generations; our internal de-

velopment can no longer be neg-

lected, crisis or no crisis.

Effects of Unbalanced Development

The result of this unbalanced
growth is evident, both in the

physical state of the country, and,

what is perhaps worse, in the

mental attitude of the great bulk

of its population.

The pressure of development of

the easily accessible and obvious

natural resources has been focussed

on a small area of the country

where settlement is concentrated.

It has been carried out with a

view to immediate and large profits

with no concern for the long term
view; we have not considered that

we are merely trustees of these

resources and that succeeding gen-

erations should receive them unim-
paired or even enhanced. Ruthless

exploitation has greatly impaired

or destroyed many of our original

assets in fertile farm lands, forests,

fisheries, mines, etc., and has

created conditions which can be

remedied now only at great cost.

We have hypnotized ourselves with

the delusion of illimitable re-

sources and are only now coming
out of the trance to realize many
unpleasant truths.

This intensive exploitation rea-

lized great suras of money. The
country could not only pay its way,
but, with an almost static popula-
tion, our status of living rose pro-

portionately until we now rate

high in that scale. Our industrial

expansion, based on resources, has

been great and we have obtained

a high percentage of employment
for our limited population. Costs of

labour, have risen tremendously
and costs of basic materials have
become greater and greater as the

near sources have become ex-

hausted. All these conditions were
intensified by the emergency de-

mands of the late war. During that

period not only was a great part

of our manpower and production

devoted to nonproductive ends, but
our national debt increased enor-

mously.

Our burden of debt plus the

increased costs of services assumed
by the government, plus the rela-

tively great costs of developing and
maintaining the armed services,

and other large expenditures

deemed imperative to the main-
tenance of our place in the sun,

has created a situation in which
the government demands in taxes,

direct and indirect, a very large

part of the national income. A
very small fraction of that tax

money goes into building up and
expanding the basic economy of

the country on which the whole
structure rests. The effect of all

this may be flattering to our ego
and give us the illusion of great

prosperity, which fades out on
close examination.

A situation has arisen where
people do not save money, but live

at an extravagant rate, buy expen-
sive cars, radios and television

sets and go travelling to expensive

hotels and resorts. They do not
see any object in putting money
into the bank, into annuities or into

insurance, when the chances are

that the dollar they will finally get

back will be a miniature of that

deposited—the future can take
care of itself and we will enjoy
our money to the full now when
it still will buy something.

The incentive to save, to pro-

vide for old age, for emergencies
such as accident or illness, to look

after less fortunate members of

their families or their parents, has
been lost for various reasons:

(1) Taxes absorb the largest part

of the income which would
normally be available for

saving.

(2) The value of money has been
shrinking and people consider

it foolish to save and so lose

a large part of what that

money will buy at present.

(3) Government or private charity

will look after older people
and the very young, and pro-

vide for sickness or for indi-

gents! Why should we shoulder

those responsibilities? Let us

get something back for our
taxes.

(4) With graded taxation much
incentive for hard work is

killed, as the extra money
earned goes to the govern-
ment. Why should a man work
hard for nothing?

What Canada really needs is

efficient labour, skilled and un-
skilled. It is said that about 60 per
cent of the cost of the nation's

output is wages and salaries, so

that any change in these must have
a strong effect on prices, unless

production is correspondingly in-

creased. Statistics show that
despite the fact that during the

past five years many millions of

dollars have been invested in new
machines, plant equipment, etc..

there has been no measurable in-

crease in per capita productivity in

Canada.

There seems to be little incentive

or ambition to work as hard as pos-

sible and gradually achieve inde-

pendence. Nor is there any obvious

sense of responsibility for, or pride

in, the building up of the country

in which we live. This disappear-

ance of initiative and self reliance

is common throughout the western

world, and it is even more appar-

ent in some other countries than in

Canada. It is particularly unfor-

tunate in a young country, which

has escaped the physical ravages

of war and which needs all the
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ambition and drive of a young
energetic people to develop its

domain. One of the immediate
problems is to bring about condi-

tions in Canada which will bring

back the pioneer spirit of "will to

achieve". That cannot be done
under a system of graded taxation

which penalizes, rather than bon-

uses, the urge to achieve indepen-

dence.

Let me say at once that despite

the generalized picture I have
painted, there have been and are

at present, some farsighted indi-

viduals, associations and corpora-

tions which regardless of hamper-
ing conditions, have spent largely

of their time and money in gather-

ing data, carrying on crusades for

better conditions, or in actual

testing and developing, against

long odds. To all such organiza-

tions, Canada owes a great debt

in that they have led the way and
shown what may be done by deter-

mination, directive vision, skill

and energy.

We owe it to the farsighted

policy of our Federal government

that, long before the late war came
to an end, it had set up a compre-

hensive and highly efficient organi-

zation, the Committee on Recon-

struction, to examine into the

whole question of Canadian de-

velopment. The report of that

Committee constitutes an invalu-

able guide to a proper balanced

development.

Wise Development of Resources Long Urged

by The Royal Society of Canada

With this general situation in

raind, it .seems worth while to look

back through the years and see if

our Society has done anything to

warn our people of the dangers

ahead.

The ways in which our resources

were being exploited, and the in-

evitable result of such haphazard
development, have caused much
concern to the Royal Society of

Canada for some decades, as is re-

corded in the transactions. In 1940

and 1941 this accumulated concern

found expression in a series of

papers and addresses which gave

a very clear picture of the situ-

ation, gave strong warning of the

results which must follow unless

we had a radical change in our

economic thinking and performance

in relation to natural resources,

and offered specific suggestions as

to the proper methods of procedure

for logical, scientific development

to the end of full and wise use.

The Council gave wide distribution

to some of this material and the

response from scientific societies

was enthusiastic, all pledging full

co-operation, expecting the Royal
Society of Canada to act as the

spark plug and co-ordinator for the

whole programme suggested. The
response from leaders in public

affairs, governmental as well as in

industry, was about nil.

When the National Committee on

Reconstruction was set up in 1942

under the Chairmanship of Dr. F.

Cyril James, a subcommittee on

natural resources was formed with

Dr. R. C. Wallace as Chairman.
The whole field of natural resources

was investigated with the coopera-

tion of the leading men concerned
with each resource The report of

this subcommittee confirmed with

much emphasis and elaboration the

work of the Royal Society of

Canada, and made specific recom-
mendations for prompt and far-

reaching actions by government to

bring about marked improvement
in the study and exploitation of

our resources.

It appeared for a time that

government would really take con-

structive action at last. Some of

the basic recommendations were
put into departmental hands for

action and were dealt with prompt-
ly and efficiently, for example, the

making of an aerial map of Canada.
The photographs are taken and
we hope for the map in the near

future.

However, the organization which
was recommended by the Commit-
tee on Reconstruction as most suit-

able to deal with natural resources

was not brought into being. When
the new Federal Department of

Reconstruction was formed, it ab-

sorbed all such matters together

with all problems of reconversion.

It is not surprising, but very dis-

concerting to those who sponsoi-ed

them, that the organization and
work planned to place our natural

resources in their proper perspec-

tive in the Canadian economy
were largely neglected and appar-

ently dropped from consideration,

let alone action.

It is a distinctly encouraging

sign that business and industry are

beginning to see the danger signals

which have so long been apparent.

The pulp and paper industry has

at last recognized where its interest

lies if it plans to be other than

transient in nature. Bankers and
industrialists begin to see that we
are trustees of our resources, and

must have some concern for our

descendants and for the future of

Canada as a whole, rather than for

immediate profit. There still re-

mains much to be done between
a perception that we have been on
the wrong track, and a realization

of how we can perhaps get on the

right one, and also arrive at the

right way of procedure without
again going astray.

Having had occasion to see

much of Canada both in settled

and unsettled regions, and by train-

ing and experience having some
knowledge of natural resources, I

venture to suggest steps that must
be taken in a new approach to the

question of wise use of our natural

resources. Some of these have been
strongly recommended by the Com-
mittee on Reconstruction or other

bodies; I take full responsibility

for the rest.

Suggested Procedure

In the first place, this entire

question is vital to the develop-

ment of Canada as a whole. The
fact that natural resources are now
under the jurisdiction of the

provinces does not relieve the

Federal government of responsibil-

ity in so far as their exploitation

affects the whole country.

To be considered there is the

matter of taxes, of control of ex-

ports and imports, of interprovin-

cial transport, of controls for de-

fence purposes, control and market-
ing as in the case of wheat, gold

and uranium, control of disease of

plant life or of animals, of forest

fires, of interprovincial or inter-

national waters, etc., as well as of

all the resources of the Territories.

It would seem that these matters

vital to the growth and well-being

of Canada, are important enough
to warrant continuous comprehen-
sive study bj' an impartial national

body, which would devote all its

time to gathering the basic infor-

mation required for intelligent

decisions, and to making recom-

mendations for action, based on

that information.

It should be clearly understood

at oiice that there is no suggestion

that the government should enter

mto business, but it should provide

the necessary basic information for

potential development in any part

of the country, and see that oppor-

tunities are made clear to the

public for exploitation in some

logical order of priority, each step

determined in relation to an objec-

tive of full utilization of all poten-
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tials in that particular region and
in balance with other economic
considerations. That is really

planned development.

The General Picture

It has been pointed out that

over half the population of Can-
ada lives within 100 miles of the

United States border, and most of

the remainder within 200 miles of

that border. In other words, there

average between fifteen and
twenty persons per square mile in

the southern fifth of Canada, and
less than one per square mile in

the remaining four-fifths. This

sharp division of population was
distinctive more than thirty years

ago and there has been little

change since, except for certain

mining developments in the north.

Thus, two divisions of Canada are

clearly indicated and there are two
major problems to be considered

in dealing with natural resources:

(1) The settled southern fifth of

Canada.

(2) The unsettled, but major
northern part.

Let us consider possible pro-

cedure in each case.

The Settled Part of Canada

There are a few outstanding

facts that must be kept in mind in

considering full development in

Canada:

—

(1) Only about 16 per cent of

its area is classed as agricultural.

Only about 8 per cent of Canada
is presently occupied by farms, the

rest of the agricultural land is still

covered by forests. Even in the

settled portions, about one-fifth of

the agricultural land is left in

forest for wood-lots, etc.

There is great variation in the

productivity of the various areas

classed as agricultural, and the

methods of farming employed
have over large areas greatly re-

duced the productivity of original-

ly good soils. On the whole, it is

considered that our agricultural

land is being utilized far below its

potential. Even under that handi-

cap, Canada produces a surplus

over domestic needs of about one-

quarter of the total production. It

is believed that with full utiliza-

tion of agricultural lands, worked
efficiently, Canada could feed a

population of about 30 millions of

people, and farming itself could

absorb at least 2 millions of

people. It is obvious, however,

that the best land has already

been taken up and it should not

be allowed to deteriorate.

Because we have such a limited

amount of good arable land, it

should be set aside for farming
and care must be taken that it is

not used as the sites for towns,

cities, national parks, air fields,

play-grounds, or any other pur-

poses. We will urgently need it all

in time.

(2) Even in the settled areas

there are large tracts which are

presently non-productive because

of deforestation on poor land, soil

erosion, or even impoverishment
under poor methods of farming.

They are not pulling their weight
in the general economy. What can

be done about them?

Large areas are subject to per-

iodic flooding and some to stream
erosion. Some areas have too much
water, others suffer from drought.

There is a great variety of prob-

lems which can be met only by
thorough study in the light of all

information that can be secured.

Such a study can be made effec-

tive only by integrated groups or

teams of specialists working and
collaborating to include all view-

points. Such organizations must
work in very close co-operation

with the community to solve con-

flicting interests at the source

before final overall plans are com-
pleted.

The organization may be the

community itself through its coun-

cil, bringing in expert advice as

required, an example of which is

the excellent planned development
for Etobicoke on the western out-

skirts of Toronto, or a group or-

ganized by government may
handle the problem, as in the Gan-
araska district near Port Hope,
Ont., or as in the Cumberland
County survey in Nova Scotia. On
a broader scale, the Dominion
Government has changed a situa-

tion of haphazard and unwise use

of land in the Prairie Provinces to

one of wise use based on scientific

study, through the Prairie Farm
Rehabilitation Act. A similar pro-

cedure would effect an enormous
benefit if applied to the other

provinces as a basis for the more
detailed work of the individual

community.

We know what should be done
and have demonstrated successful

methods of attack. Now is the

time to set up a central organiza-

tion to initiate the work through-

out the country, to see that proper

means are provided for cariying it

out, and to co-ordinate the results

and encourage the fulfilment of

opportunities brought to light. In
this way, the settled part of Can-
ada can operate at a very much
higher efficiency than at present,

which many believe to be less than
50 per cent. The national income
will rise accordingly, and we will

have fairly exact infonnation as

to how many people may earn a
livelihood in each district and the
number and types of immigrants
we can economically accept for

those districts.

The Unsettled but Major Part of Canada

Here is the potential that will

determine whether Canada will

become a great nation or be for-

ever limited in size, population
and productive capacity to its

present prescribed boundaries.
Why has it received such scant
attention in the first half of the
century?

The great difficulty seems to be
that we have forgotten in large

measure that the first and most
important task confronting Can-
ada is to explore its potential re-

sources and then to provide means
of access and general facilities for

their orderly, but persistent, ex-

ploitation on the basis of full

knowledge, to the maximum and,
if possible, continuing benefit to

the country as a whole.

Sir Wilfred Laurier envisioned
the British Commonwealth as a
logical development of the older
Empire, gaining strength and pres-

tige in granting individual free-

dom, but with a unity of purpose.

Each unit of the Commonwealth
was encouraged and free to work
out its own destiny, protected by
the Commonwealth as a whole,
but expected to make its maxi-
mum contribution to the union. He
realized that sound economic de-
velopment must be the basis of

nationhood, and started with a
long step forward in approving the

Transcontinental Railway to open
up a second great shce of Canada
parallel to that serviced so well by
the Canadian Pacific. The great
clay belt through which that rail-

way passes for 600 miles in north-
ern Quebec and Ontario has not
been developed as the great agri-

cultural region Sir Wilfred pre-
dicted, nor have other resources,

with the exception of minerals, re-

ceived any but cursory attention.

It is true there are encouraging
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salients, but little is known of the

resources or potentials and little

effort is made really to find out

about them.

Is it any wonder that our indus-

trial leaders think and speak of

Canada, meaning only that part

lying south of the Transcontin-

ental Railway, and refer with de-

lighted amazement to the fact that

some people have had the nerve

and foolhardiness to spend money
in some section north of that aiid

have started something of great

promise. The suggestion is that

any success was only a fluke, and,

while a welcome asset, anyone
would be mildly insane to risk

capital under such conditions.

I am entirely serious when 1

say that Canada can never attain

and maintain an important place

among nations unless and until

she sets her house in order and

starts using her brains instead of

trusting to luck.

What is the picture and what is

it we think must be done about it

and why must it be done now?
We are faced with a problem

which can only be approached

with techniques which must be de-

veloped as we proceed. We have
no cut and dried precedents to fol-

low. We do know that except on

the southern fringe, there is prac-

tically no arable land in Canada;
the forests occupy a large transi-

tional area, but large stretches of

them are on watersheds which
drain away from, not towards, the

settled areas. Those in the best

position to know see no reason

why, with reasonable communica-
tions established, living in prac-

tically any place in our north

should be greatly different from
living in settled communities far-

ther south.

The symposium on the "Arctic"

presented last year, supplemented
by other recent papers, should dis-

pel many of the shibboleths of de-

featism which have influenced our
thinking during the last half cen-

tury. What Russia has accom-
plished in Siberia under forced ex-

pansion can surely be accom-
plished in Canada by democratic
planning with less rigorous con-

ditions to face. That valuable re-

sources are in the north is well

known, but we haven't a fraction

of the information about them
that is needed to take full advan-
tage of their potential. Much has
been accomplished in a quiet way
and without fanfare, but the story

is not known to the public at

large.

Fur, Game and Fish

Over most of the country trap-

ping has little regard to fur popu-
lation and we have very little idea

of a possible normal "take", or

liow much it could be increased

under scientific management. Great
strides have been made by the

Hudson's Bay Company and by
the Federal government in utiliz-

ing delta areas of otherwise waste

land for the regulation and gra-

dual increase of beaver and musk-
rat, thus stabilizing and greatly

improving conditions for large

numbers of the native human
population. This business produces

millions of dollars annually. Simi-

lar methods could be applied to

other regions, with the promise of

greatly increased returns on a

regulated annual basis. Scientific

handling of other forms of wild

life and fisheries offers similar

great opportunities.

Forests

Great progress has been made
in the last few years in proper

forest utilization. One of the most
important developments and one

of the brightest in Canadian eco-

nomy, is the new approach of our

l)ulp and paper companies to long

term planning. Mr. James Muir
pointed this out in his address to

the Canadian Pulp and Paper As-
sociation's Woodland Section in

Montreal on March 27th of this

year. Now that the companies rec-

ognize that their long-term inter-

est coincides with the best con-

servational practices, we may hope
that our remaining forest resources

will receive attention long over-

due. A complete inventoiy of our

forests is being planned, based on
aerial photographs already ob-

tained supplemented by spot
ground surveys.

The task of forest protection

must be tackled energetically to

reduce losses from fire, pests and
disease. There is much good arable

land scattered through the access-

ible forests and combined farming

of field crops and of forest pro-

ducts may well form the basis of

settlement in those di.«tricts.

Mining

Within the last two decades
mining camps have sprung up in

many places throughout the coun-

try north of the settled districts,

spreading nearly to the Arctic

circle. Under existing conditions of

transportation only the exception-

ally rich or exceptionally large de-

posits have warranted attention.

The surprising thing is that so

many have been established and
become the centres of flourishing

communities; only the crushing
handicaps which have developed
in gold mining have prevented the

establishment of many more cen-
tres of activity.

With well established transpor-
tation facilities and reasonable
freight costs, and with some of the

hobbles removed, mining would
expand enormously throughout the

north. The life of the mines would
be lengthened many times, as not
only the high grade, but million>

of tons of intermediate and low
grade ores could be mined. \\Tiere

gold and uranium deposits are

about the only possible producers
now, the whole body of base
metals and non-metallics would
become available.

Enough has been said to indi-

cate that our unsettled northland
is far from devoid of resources.

We know enough to realize that

they are there, and in places in

abundance. We do not have the

detailed information necessarj' for

general planned development, and
so far we have made only small

and spasmodic efforts to get that

data.

No business of importance can
develop unless those responsible

have a clear idea of the factors

basic to that business. What we
lack in Canada is fundamental
knowledge of our country and we
cannot progress far without it. We
have many striking examples in

the settled part of the countr\- of

development which should never
have been allowed to take place

and enormous sums have had to

be spent in reclamation because
of past mistakes. We cannot afford

to go on until we really know
where we are going.

Consolidation oF Cains in Development

The fact that there are mining
centres throughout the north, with
communities and the services

which go with them, offers a unique
opportunity for the appraisal of

other resources in the same regions.

Perhaps 80 per cent of each mining
community is made up of service

people who could serve any other

resource industry as well.

jNIining is a wasting asset, so it

would seem to be good business

for the countrj^ to assist the de-

velopment of any and ever}' other
potential industry in the region of
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a mining community u-hile mining

is paying the general costs, and
thus consolidate at least part of the

community on a permanent basis,

before the mines become exhausted

and the whole area reverts to

wilderness.

There is no resource other than
that of the mines which seems to

be rich enough or concentrated

enough to warrant the expense of

opening up the country for that

alone, but when once opened, at

least in part, a combination of con-

tinuing resources may well ser^'e

to consolidate the gains perma-
nently into the Canadian economy.

Sugsetted Method oP Procedure

It is .suggested:

CI) That a small board be e.5tab-

lished by the Federal Gov-
ernment to devote full time to

the problem of organization

and co-ordination of the work
in association with Federal

and Provincial officials for all

areas in Canada.

(2) That the first concern in the

unsettled part be an intensive

study of the potentials of the

fringe area immediately north

of the settled area, and that

investigations centre about es-

tablished communities and
gradually extend laterally to

include the whole intervenins

country.

('3) That teams of specialists be

organized from the larger uni-

versities, competent to appraise

possibilities in the fields of

forestry, agriculture, mining,

geolog}', furs, fisheries, game,
transportation, recreation,
waterpowers, social and gener-

al economics or any other re-

sources which might be de-

veloped in any district. The
teams should be chosen of

men who are used to working
together if possible, and others

added as required.

(4) Each team should be charged

with the task of collecting all

available and pertinent infor-

mation on the districts to

which it is assigned, and then

be required to visit the district

and discuss the possibilities

and suggestions with com-
petent local people. It should

then indicate what must be

done to secure the additional

information needed. Provision

should be made to carr>' out

the recommendations of the

teams with the least delay.

(5) In the light of sufficient in-

formation, each team should

formulate a comprehensive re-

port on the economic possibil-

ities in its assigned area, with

recommendations concerning
the logical ways in which de-

velopment should take place.

(6} The country bordering the

Grand Trunk Pacific would be

the logical starting areas for

Quebec and Ontario, with a

team working in each prov-

ince. Manitoba and Saskatche-

wan with similar problems,

could be taken together. Alber-

ta might require a team some-
what differently organized or

with different emphasis, and
British Columbia would again

require a team of different

composition. In all, five such

teams should be able to handle

this work across the country.

The experience gained would
aid in determining how later

extensions of the work farther

north should be handled.

(7) North of the fringe belt, there

are obvious important gaps in

our knowledge of resources,

and special groups should be

organized to help fill those

gaps before any comprehensive

appraisal is attempted.

1 8) It would not be necessarj' to

await a complete report before

encouragement of the develop-

ments which appear to be

economical which would not

interfere with other possible

projects.

In that way, within a few years,

we would have the basic knowledge
of another great slice of our coun-

try, sufficient to attract major de-

velopment on a continuing basis,

and so consolidate the gains made
in the first instance by mining.

It is obvious that all departments

of the Federal Government and
of the provinces would be vitally

concerned with such stock-taking:

indeed it would be practically im-

possible to go far without their

efficient and hearty co-operation. I

am sure there would be whole-

hearted support and eager partici-

pation by all these groups of men,
who have so far done a marvellous

job with the facilities they have
been given. All would be eager to

pool their information and skills

in a concentrated effort to get a

comprehensive and panoramic pic-

ture of each section of the country

in its proper economic setting;

they would be depended upon to

fill gaps in required knowledge

and to assist in the preparation

of final reports.

In the settled part of the country,

the objective should be to have
each community, township and
county active in determining what
could be done in its own district

to bring it to a high level of pro-

ductive efficiency. Each planning

unit would have self interest as

an incentive, and local plans could

be integrated where necessary into

those of the next larger unit, until

the provincial body was reached;

the latter would integrate the

planning for the whole province.

Where provincial boundaries were
crossed on a regional basis, the co-

ordination would be a Federal re-

sponsibility.

Allocation of Costs

Since the Federal Government
would be the prime mover and
would be the largest beneficiar>'

of a major expansion and consolida-

tion of productivity and of in-

creased population, much of the

expenses of the appraisals should

be a Federal charge.

Each district .should be asked
the questions:

(1) In what ways can your district

be improved to permit it to

make a direct increased con-

tribution to the national in-

come, based on the utilization

of your natural facilities and
resources on a really efficient

basis?

1 2) What can be done similarly

to improve your en\-ironmcnt

as a place to live?

i3i After ironing out all conflict-

ing interests, what things

must be done, and in what
order, to attain the desired

state of affairs?

(4) If developed as envisaged,

how many more people, and
what kind of people, could

your district support at a

reasonably high standard of

living?

.Special problems will develop

which will require expert advice.

To meet this need, and to ensure

that certain types of problems

have a uniformly high standard of

solution, e.g., flood control, land

classification, etc., the Federal

Government should supply experts

free of charge to the district, and
should also pay for the actual

preparation of at least final plans

when approved by the provincial

authority.
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As an example of what it has

oust the people of Canada to

alleviate situations in agriculture

alone, which arose from lack of

basic full information and scien-

tific development of our arable

lands, I quote an editorial from

rhe Montreal Gazette of April

ITth:—
"Figures recently tabled in Par-

liament by Rt. Hon. J. G. Gard-

iner. Agricultural Minister, re-

vealed the total of farm subsidies,

bonuses, and subventions paid out

in the last twelve years had

amounted to $845 millions." That
is an average of over seventy mil-

lion dollars per year. A fraction of

this amount spent on obtaining

precise data on land classification,

soil analysis and other research

basic to full and economical use of

om- agricultural potentials in Can-
ada, would have returned large

dividends to the Canadian eco-

nomy as a whole. It would have

struck at the root of the trouble

and obviated the necessity of pay-

ing large sums from the general

treasury periodically to alleviate

th£ results of unsound develop-

ments.

Advantases to be Gained

With the full co-operation of the

l)rovinces, whose interest would be

greatly furthered by such a sys-

tem, we should have, within a

relatively few years, a reasonable

picture of just what each section

of the settled part of Canada can

contribute to the national eco-

nomy, and how many people and

with what skills can be absorbed

by each section.

We would have a backlog of

useful projects in every section of

tlie country which could be imple-

mented in orderly succession as

opportunity offered, or which

could constitute a shelf from which
to draw if, as, and when acute un-

employment develops in any sec-

tion. Each project would be a direct

advance in the gradual betterment

in Canadian economy and could be

expected to pay for itself and return

perpetual dividends in productiv-

ity and better living conditions

throughout the years.

We would at last have an accur-

ate 3'ard.stick by which to measure
scientifically the capacity of

Canada, both for production and
for maintaining a population. Our
immigration problem would be put

onto a scientific basis, and we
would have a ready answer for

the teeming nations which now

look askance at our great unoc-
cupied territories. We would know
how many we could take, what
kinds of people we could accom-
modate and where they should go

when they arrive.

Summary and Recommendations

In summary then, I have tried

to show that the failure to carry

out intensive economic develop-

ment of Canada parallel to the

drive for status as an independent
nation, has created an intolerable

situation.

Our fixed overhead and our

attempt to "keep up with the

Joneses" in the community of

nations, force the imposition of

taxes which seriously hamper in-

dustrial development, and worse
still, have killed much of the in-

centive of large sections of the

population to work and progress,

a deplorable situation in any young
country.

Because of faulty initial develop-

ment, due to the lack of basic in-

formation on which to base a wise

one, large sums are spent by gov-

ernment to relieve those faced with

hardship or disaster and in trying

to remedy past mistakes.

The lack of any clear and sus-

tained policy for the fostering and
continued orderly development of

Canada, probably determines the

policy of permitting immigration
to meet only obvious and insistent

need as it develops. This lack has

also delayed and hampered expan-

sion of our settled areas. The re-

sult is a practically static popula-

tion, and the need for the periodic

expenditure of large sums to tide

over awkward and embarrassing
situations as they arise, without
removing the basic causes.

One of the main reasons for the

apparent impasse seems to me to

be that development in the two
divisions of Canada which I have
termed the "settled" and the "un-
settled" areas, offers problems of

very different character.

The development of the "settled"

area seemed straightforward and
followed closely the pattern of that

followed in the United States; our

development needed no new
techniques. The pattern of early

mistakes in exploitation of om-
neighbour was closely followed in

Canada, and when the forests, furs,

fisheries, game and minerals were
largely exhausted in any area,

agriculture expanded to support

the population, except in region?

such as those north of Lakes Huron

and Superior, where the country
is not suitable for farming. Unle.ss

sustained by continued mining,

these areas reverted to wilderness.

For many years now the part
of Canada in which the land is

suitable for agriculture has been
largely taken up; there is ver\-

little homestead land still avail-

able. Development of the hinter-

land obviously required new tech-

niques since exploitation along the

old lines was not feasible. The for-

ests changed northward with the

disappearance of merchantable tim-

ber and change of species, and it

was only the rise in demand for

small pulp wood that warranted
the development of accessible bor-

der areas south of the continental

watershed.

Important salients have been
driven into the general unsettled

regions to develop some conspicu-

ous resource — oil in the MacKen-
zie; gold and uranium at Great
Bear Lake and Great Slave Lake.
and more recently, iron in Ungava.
These are welcomed, but the pro-

gressive development and con-

solidation of the unsettled areas

must be undertaken scientifically

and on the basis of full informa-
tion, if they are to succeed and
achieve their proper importance in

Canadian economy. Thej' must be

made to produce a part of the

national wealth somewhat in pro-

portion to their great relative area

With the exception of experience

in Northern Europe and Russia,

there is little precedent to guide

our development, but we know it

can be done and we must develop

our own techniques to do it.

I have suggested a method by
which the settled country can have
a thorough appraisal and be

brought up to a much higher state

of efficient utilization than exists

at present, i.e., have the people

most interested do it theriiselves

with suitable urging and expert as-

sistance. I have also suggested a

technique which has been found

to be effective in other lands and
which is used by the . United
Nations Commission, for the pro-

gressive appraisal of our unsettled

areas, and recommendations as to

how their potentials may best

be realized.

Although exploration of our

northern areas has for lone had to

depend on canoe and dog team as

means of access, great strides have
in recent yeai's been made in de-

veloping transnortation suitable to

those areas. Presentlv there is in
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process of development in the gas

dynamics laboratory at McGill

University, a machine whose

power output actually increases

instead of diminishes with colder

weather. The development of mili-

tary aircraft, reliable and efficient

under any conditions of weather,

linked with radar control stations,

will make possible communications

undreamed of a few decades ago.

The suggested methods of tac:.-

ling our problems are in line with

the best of democratic practices

and contain nothing of regimenta-

tion on the one hand, or of gov-

ernment entering business on the

other.

It has been shown that, in the

nature of the case as it stands,

we cannot rely on private initiative

for these purposes, despite the con-

spicuous cases of interest and
activity mentioned. It is suggested

that a small part of the amount
now spent annually on nonproduc-

tive projects of government would
easily finance the whole under-

taking.

Finally, it is strongly suggested

that, regardless of our preoccupa-

tion with military activities at

present, activities which may be

forced on us for even a generation

or more, we have reached a time

when Canada can no longer
afford to neglect the task of having

a thorough investigation of the

basis of its existence, its natural

resources, not only to build up its

population and economy for selfish

reasons, but as a vital measure of

defence to guard its actual

existence.

Conclusion

I have tried to throw some light

on the reasons why Canada finds

herself at the half way mark of

her century a definitely Limited

Country, and apparently limited

in her appreciation of her own
potentials.

If I have .succeeded in giving a

logical explanation of basic causes

and if the procedure suggested to

remedy the situation seems reason-

able, I hope that the Royal Society

of Canada will sponsor a concerted

drive, through all our national

societies and major organizations,

to obtain immediate action on

these vital matters.

I am convinced that with the

will to do and the brains to guide,

the picture of Canada will emerge

rapidly, and that within a very

few years, we will change our

crest from "Canada Limited" to

"Canada Unlimited." V

Jordan Valley Irrigation Scheme Report

By William Bluett'

One of the main problems facing

the Hashemite Kingdom of the Jor-

dan today is to find progressive and

productive room for the absorption

into the national economy of the

great majority of the 750,000 Arab

refugees from Israel. By some

means, an extra 165,000 acres of

the Jordan Valley must be turned

into arable land.

How this can be done is told in

a report on a vast project to irri-

gate the length of the Jordan Val-

ley from Lake Tiberias to the

Dead Sea. The report is the work

of Sir Murdoch Macdonald and

Partners, the United Kingdom
firm of consulting engineers who
were commissioned to carry out an

investigation into the possibilities

of the scheme in 1949. Broadly it

envisages the construction of two
main canals, running down either

flank of the Valley and fed by the

Jordan and its tributary, the

River Yarmuk, with Lake Tiberias

acting as a storage reservoir for

winter flood water.

The scheme would result in the

establishment of 18,000 agricultur-

al tenancies, each consisting of

some seven and a half acres fully

irrigated. Allowing for an average

of five persons to a family, 90,000

people would thus gain a direct

livelihood from the soil, and many
hundreds more find employment as

shopkeepers, traders, officials in

providing the countless services,

from education to entertainment, a

thriving community needs and
creates in its progress. The fulfil-

ment of the project will enable the

refugees to become useful and
hopeful people with lives to live

and jobs to do.

Though Macdonald and Part-

ners estimate that the scheme will

cost £23 millions and take 16

years to carry out in full, they

emphasize in their report that a

labour force of between 6,000 and
7,000 will be employed continuous-

ly throughout that period. Employ-
ment will begin as soon as the word
to start is given. But, so thorough

are the preparatory steps recom-
mended that three years may pass

before the actual construction of

the canals is started. This initial

phase will be devoted to geological,

hydrological and site surveys, to

agricultural research, soil analysis.

and the creation of nurseries and

field experimental plots.

In Four Stag-is

The actual process of irrigation

is scheduled for completion in four

main stages, each conclusive in it-

self yet forming an integral part

of the whole tremendous experi-

ment. The first stage will provide

perennial irrigation for some 47,000

acres on the east side of the Jor-

dan, stretching southwards from

the River Yarmuk, the water flow-

ing through a diversionary canal 44

miles in length.

The second stage will produce

water for 27,500 acres in the region

of the Dead Sea, on both sides of

the Jerusalem-Amman road. For
this purpose the canal constructed

in phase one will be extended for

16 miles.

Stage three will create conditions

permitting the winter flow of the

Jordan to be "stored" in Lake
Tiberias, and so provide water to

complete the irrigation of the

I'iver's east side from the Yarmuk
to the shores of the Dead Sea. The
fourth and final stage will embrace
the irrigation of 50,000 acres on

the west side of the Jordan in the

Jericho area, through "storing" the

winter flow of the River Yarmuk.
All told, it is planned to irrigate

139,000 acres for agriculture in

Jordan, and to "reserve" water for

26,000 acres in Israel. It is not un-
likely that this arrangement, bene-

ficent as it is, may be complicated

by the habitual enmity between
Arab and Jew, but it is devoutly

to be hoped that wise statesman-
ship on both sides will ensure that

the life-giving water is scientifically

diverted for the benefit of both na-

tions rather than being allowed to

flow to waste in the Dead Sea, as

so much of it does at present.

The project envisaged by the

famous United Kingdom engineer-

ing consultants is bold, imaginative
and—according to expert opinion

—supremely practicable. Its fulfil-

ment—if the authorities agree to

its being fulfilled—will bring add-
ed prosperity to the people of Jor-

dan, and fresh hope and wellbeing

to the unhappy refugees who have
claimed sanctuary within their

borders.

'Well-known English journalist who
has .specialized in Middle-East af-

fairs, having lived and worked there
for many years.
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Rotary Lime Kiln Operation

by

R. H. Hall

Plant Research Department,

Shawinigan Chemicals Limited,

Shawinigan Falls, Que.

A paper presented before the 65th Annual General and Professional Meeting of

The Engineering Institute of Canada, at Montreal, May 9-11, 1951.

The large quantities of different

aliphatic chemicals synthesized from
acetylene at Shawinigan Chemicals
require the production of many tons

of calcium carbide daily. A sub-

stantial sale of commercial calcium

carbide, in addition to this, adds
to the tonnages produced, so that

to-day the carbide plant at Shawi-
nigan Falls, is the largest on this

continent.

The raw materials required for

the production of calcium carbide

are lime and coke, as indicated by
the following simple reaction:

CaO-|-3C
(Lime) (Coke)

CaC2+CO (1)

(Calcium (Carbon
carbide) monoxide)

As can be seen from the molecular
weights, one ton of calcium carbide

theoretically requires 1,750 lb. of

pure lime.

Commercial carbide always con-

tains some unreacted lime, so that,

in actual practice, one ton of

carbide requires about one ton of

lime.

Further, in addition to this large

lime demand for carbide, consider-

able quantities of lime are supplied

to various consumers, the chief of

which is the pulp and paper
industry.

To meet these requirements
Shawinigan Chemicals operates

eight rotary kilns, each capable

of calcining 9 tons of limestone per
hour. This is equivalent to a daily

capacity of about 120 tons of lime

per kiln. The capacity of a kiln

can be considerably greater than
this when calcining lime hydrate
briquettes, so that the total plant

capacity is greater than 1000 tons

of lime per day. This gives it the

distinction of being the largest

rotary lime kiln installation in

Canada.
A fundamental difference be-

tween this and most other lime

plants is that lime production is

only one of several unit proce-sses

TABLE I

Typical .\nalysis of Bedford Limestone
Lime Hydrate and Lime Product

Limestone

CaCOa
MgCOg
*R203
SiO.,

S
P

97.5%
1.0

0.3

1.0

0.02
0.007

Lime Hydrate

Ca(OH), 88.5%
Mg(0H)2 0.2

tSiO.2

S
P
§Combined

CaO

1.7

2.7

0.3

0.001

6.5

Lime

Aerial view of .Shawinigan Chemicals.

From
Limestone

95.5
92.0
3.5

1.1

0.8

0.9

1.5

for FeoOs+AloOs
any other Group III precipitate.

t Si02 actually includes insalubles such as

traces of free carbon, ferro-silicon, etc.

§ Combined CaO is that CaO which is

present in such compounds as calcium
silicate, calcium
sulphate, etc.

Total CaO
.\vailable CaO
Combined CaO
SiO.,

R..d3
MgO
Loss on Ignition

* R2O3 stands

From
Lime Hydraie

93.1

84.1

9.0

3.5

2.2

0.2
1.0

and

aluminate, calcium
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The carbide plant of Shawinigan Chemicals Limited is the largest in

the world. The rotary lime kilns with daily capacity exceeding 1000

tons comprise the largest rotary kiln installation in Canada. This paper
describes the raw materials and tells how they are used. Details of the
main components of the plant are given. The various fuels used are

analyzed and compared, and operating data is given. In conclusion some
of the current development work is outlined. Numerous descriptive

tables are added.

which make up the integrated

industry at the Shawinigan plant.

Thus there is ample opportunity

for decreasing operating costs by
the exchange of by-product ma-
terials and by-product heat with
these other unit processes.

For example, the waste heat in

the exhaust gases from the kilns is

used to generate some of the heat-

ing and process steam for the plant.

Also, lime hydrate, which is a by-
product in the generation of acety-

lene from calcium carbide, is bri-

quetted and recycled to the kilns

as an alternative source of lime.

Part of the carbon monoxide which
is generated as a by-product in the

carbide furnaces as indicated in

equation (1) is collected and use J

as lime kiln fuel. Still further, the

hot volatile gases from the unique
travelling grate "coking stokers",

which produce much of the coke
required for the carbide reaction,

are used as an excellent lime kiln

fuel. A more detailed description of

these methods will follow.

Fig. 1 shows an aerial view of

Shawinigan Chemicals with the

Chemical Division in the fore-

ground and the Carbide Division

in the background.

Raw Materials

Limestone

Lime for carbide production must
contain a minimum of impurities.

Thus only very pure limestone can

be used. Such a limestone is found
near Bedford, Que. It is a dense
Ordovician stone having the aver-

age analysis shown in Table I. It is

quarried, crushed, and screened

and transported by rail some 150

miles to Shawinigan Falls. Two
sizes of stone are calcined: 3^ in. -

1 in. and 1 in. - 2 in. Quarrying

I

TABLE II

Screen Size of Lime Hydrate before
Briquetting

On 48 mesh — 1.5

65 " — 3.5

100 " — 3.7

150 " — 6.5

200 " — 15.5

Through 200 " — 69.3

operations are carried to a depth of

about 140 ft.

Lime Hydrate Briquettes

In the generation of acetylene

from calcium carbide, a lime hydrate
which is mainly calcium hydroxide
is produced as follows:

CaC2 +2 H2O > C2H2 +Ca(0H)2

In the dry generators the lime

hydrate is produced as a finely

divided solid containing less than
2 percent water. The analysis is

shown in Table I. A screen analysis

is shown in Table II. Hydrate is

pneumatically conveyed to the bri-

quetting plant, where it is mixed
with about 12 per cent water, and
compressed into pillow shaped bri-

quettes by rotary presses.

The moist briquettes are com-
paratively weak, but after drying
are hard enough to withstand the
tumbling action in the kilns. The
briquettes are dried in special

vertical basket-type dryers. Hot
gases from the lime kiln stacks are

used to supply the necessary heat.

This makes good use of some of the

low temperature heat in these stack

gases, which would ordinarily be
lost. Fig. 2 shows the moist bri-

quettes being conveyed to the dryer.

Comparison oF Limestone and Lime

Hydrate as Raw Materials

Table I shows the analyses of

Bedford limestone and lime hydrate,

and the lime produced from each.

SiOg, FcgOs, AI2O3 and sulphur
impurities are higher in lime hydrate
than in the limestone. This is due to

Fig. 2. Moist lime hydrate briquettes being conveyed to dryer.
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Fig. 3. Dissociation curves for Ca(OH)2 and CaCOs-

impurities introduced with the coke

ash in the carbide reaction. Thus
there is a hmit to the amount of

hydrate which may be recycled, due
to this build-up of impurities. Two
impurities, MgO and phosphorus,

are noticeably less in the lime

hydrate. MgO is reduced to Mg
and volatilized in the carbide pro-

ce.5S. Phosphorus is removed as phos-

phine (PH3) in acetylene generation.

The quality of lime from each source

shows the same trend in impurities.

In addition to high chemical

purity, carbide manufacture requires

a reactive or soft-burned lime.

E.xcessively high calcining tempera-

tures cause a rearrangement in the

porous, active structure of the soft-

burned lime, rendering it less re-

active. The danger of overburning

becomes less with decreasing
amounts of impurities. Since Bed-
ford stone falls in the category of a

high purity limestone, it is com-
paratively difficult to overburn.

Thus high kiln temperatures and
high operating rates can be used.

Lime from lime hydrate has more
impurities, but this is conveniently

offset by the lower temperatures

required to decompose the hydro-

.xide. Hence the lime from both
Bedford stone and lime hydrate is

soft-burned and active.

From a thermodynamic stand-

point, lime hydrate offers certain

advantages over limestone. The
following equations show that the

heat input per pound of lime is

Ut'riH when calcining lime hydrate.

CaCOs >> CaO-l-C02
AH=77,.500 B.t.u./lb.

mole
= 1,385 B.t.u./lb.

CaO

m

Ca(0H)2 > CaO -HHpO (g)

AH =47,700 B.t.u./lb.

mole
= 853 B.t.u./lb.

CaO

The temperature of calcination is

also lower with lime hydrate. This
contributes still further to higher

lime: fuel ratios. Fig. 3 shows the

dissociation curves for Ca(0H)2
and CaCOs. It can be seen that the

partial pressure of H2O vapor in

equilibrium with CaO and Ca(0H)2
is equal to 1 atmosphere at 547°C.
or 1017°F. The atmospheric dissocia-

tion tempertiture of CaCO-, on the

other hand, is 900°C. or 1650°F.

Heat balances which appear later

demonstrate the much higher lime:

heat input ratios that can be
obtained when using lime hydrate
briquettes. Other benefits derived

from the lower calcination tempera-
tures, such as increased life of

refractory linings, etc. are apparent.

General Description of the Lime Plant

Fig. 4 shows a schematic elevation

of one of the lime kilns. All eight

kilns are es.sentially the same.
Limestone (or lime hydrate bri-

quettes) is stored in a tank over the
charging end of each kiln. The
stone passes over a constant rate

feeder, and down the feed pipe into

the kiln. The lime product falls

from the firing end onto a step-

grate Fuller cooler which is divided
into two compartments.

Secondary air for combustion
sweeps through the grates in the

first compartment of the cooler,

recovering most of the sensible

heat in the discharged lime. Addi-
tional air is blown through the

second compartment to cool the

lime to a suitable handling tempera-
ture.

The hot flue gases from the kiln

pass over the U tubes of the super-

heater in the dust chamber and
through the horizontal tubes of the

waste heat boiler. They continue
then through an induced draft fan

to the stack.

Each kiln can be fired by three

main fuels: a) hot volatile gases

from the "coking-stoker", b) pulver-

ized coal, c) carbon monoxide gas

from the closed carbide furnaces.

All three fuels are commonly used
together. The approximate fraction

of heating load supplied by each
fuel is respectively: a) 60 per cent;

b) 30 per cent; c) 10 per cent. Coke
fines have been pulverized and used
in relativeh' small quantities as a

fuel. Experimental quantities of

peat have also been pulverized and
fired successfully.

Details oF Plant Components

Kilns

Each kiln is 120 ft. long and has
an inside shell diameter of 8 feet.

The first 80 ft. from the charging
end is lined with standard fireclay

kiln block 6 in. thick. The remain-
ing 40 ft. at the firing end has
9 in. thick block made of high
temperature refractory material.

The kiln slope is about }/2 iii- P^r
foot. The speed of rotation is 40

Fig. 4. Schematic elevation of lime kiln.
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revolutions per hour. Under these

circumstances with a limestone feed

of 9 tons/hr., the time of passage
through the kiln is about 2 hours.

Fig. 5 shows a view of the Kiln
Room.

Waste Heaf Boilers

Each boiler has 360 horizontal

fire tubes, 2 in. O.D. x 20 ft. long.

This is equivalent to a gas side

heating surface of 3,365 sq. ft. The
IJ/^ in. O.D. superheater tubes add
another 140 sq. ft. of heating

surface. Steam is generated at

150 p.s.i.g., and is superheated
to about 475° F. The rate of genera-

tion depends on the rate of lime

production and the type of fuel used,

etc., as shown in the accompanying
heat balances.

Boiler feed water is de-aerated at

atmospheric pressure by direct con-

tact with steam, and is pumped to

the boilers at 212° F. Boiler feed

water treatment consists of adding
sodium hydroxide solution to main-
tain a pH of about 11, and a di-

sodium phosphate solution to preci-

pitate calcium and magnesium salts

and maintain water hardness equi-

valent to 0.5 - 1.0 grains CaCOs
per U.S. gallon. The boilers are

blown down two times per shift.

Dust plugs some of the boiler tubes

after several days of operation.

Routine tube blowing is necessary

about once every two weeks.

Fans

The induced draft fans handle

about 22,000 c.f.m. at 450° F., and
are capable of delivering this volume
at this temperature against a static

pressure of 8.0 in. H2O. The pressure

drop occurs almost entirely across

the boiler. Thus the pressure drop
across the kiln even with consider-

able clinker formation may be only

0.5 in. H2O, whereas that across the

boiler varies from 4 - 7 in. H2O,
depending on the cleanliness of the

tubes. The fans are driven by
75 hp. motors through a hydraulic

coupling, which allows the fan

speed to vary in accordance with

draft requirements.

Coal Pulverizers

Four bowl mills pulverize coal

for the eight kilns. Each mill can

pulverize about 80 lb. of coal per

minute. Hot air is drawn from within

the hood at the firing end of the

kiln, and is swept through the mill

to carry the powdered coal to the

kiln. The hot air facilitates grinding

by evaporating any moisture in the

coal, besides acting as primary

air for combustion. About 3 lb. of

air is used per pound of coal, which
is almost 14 the total air required

for complete combustion.
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Fig. 5. The kiln room.

Co/cing-Sfokers

The travelling-grate coking
stokers were developed by Shawi-
nigan Chemicals to produce coke
required for carbide manufacture.
They were adapted to the kilns,

so that the hot volatile gases could

be used for lime burning. Their
operation has been described in

various patent disclosures @, (2), (3)

and their application to rotary lime

kiln operation has been described

by Andersen.®
Fig. 6 shows the essential con-

struction of the stoker. Bituminous
coal from an overhead tank is

spread on the travelling grate to a

thickness of 2 in. - 4 in. Air is blown
through the grate from several

compartments, so that the combus-

tion may be carefully controlled.

As the grate travels along, volatile

matter is distilled off and partially

burns, supplying the necessary heat.

Coke containing about 3 per cent

volatile matter discharges to a
conveying system at the end of the

grate. The coking operation is

accomplished with a small loss

(about 1/12) of the original fixed

carbon in the coal.

The hot volatile gases pass

through a 4 ft. diameter burner
pipe to the kiln. The temperature
of these gases is about 2,200° F.

(1,200° C), so that almost all coal

tar products are cracked to carbon
and the simpler gases CO, H2,
CH4, etc. Table I shows typical

operating data for the coking stoker.

TRAVELLING GRATE COKING PROCESS

APPLIED TO ROTARY LIME KILN

Fig. 6. Sectional elevation showing stoker arrangement.
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TABLE III

ISpioal Stoker Operating Data

Coal feed rate =3.0 tons per hour
Coke production rate = 1.7 tons per hour

Coal analysis (as received) Coke

HoO — 4.5 —
V.M. — 36.0 3.0

F.C. — 54.0 87.2

Ash — 5.5 9.8

lb. air per lb. of coal == 2.7 lb.

lb. gas pel'lb. of coal = 3.2 lb. =43.3 ft. 3 at

N.T.P.

Ga s Analysis

CO, — 8.0

CO — 7.0(+about0.4g.of
H, — 10.4 fi ee carbon
CH4 — 0.9 per ft. 3.)

0, — 0.5

N? — 61.1

H2O — 12.0

Gross calorifi( value
= a) Chemical heat

(pure gas) — 70 Btu/ft3 at

b) Free Carbon N.T.P.
(solid) — 13.5 " "

c^ Sensible Heat
(gases at — 46.0 " "

1,200°C.)
129.5

it it

Net calorific \-alue- 122 Btu/ft3 at N.T.P.

The presence of free carbon in the

gases gives the flame in the kiln

good radiant qualities, which aids

in heat transfer to the kiln charge.

Comparison of Fuels

Table IV shows the analyses etc.

of the three fuels used. The volume
of combu-stion products per million

B.t.u. heat input gives an indication

of the fan requirements for a given

firing rate. It can be seen that a

greater volume of gas must be
handled in the case of stoker

volatile than with the other fuels.

In addition the pounds of lime per

million B.t.u. input differs consider-

ably with the different fuels, so

that further factors must be con-

sidered when making comparisons
at a given lime production rate.

Two qualities of a flame for lime-

burning are important; a) The
temperature, and b) The emissivity.

The temperature determines the

potential sensible heat above 1650°

F., which may be transferred to the

lime to supply the actual calcination

heat. This is important in calcul-

ating the highest theoretical lime:

fuel ratio obtainable in a rotary

kiln. Also the rate of heat transfer

from the flame to the charge is a
very sensitive function of the tem-
perature. Being largely radiant heat

transfer, this rate will vary as the

fourth power of the flame tem-
perature. The flame temperature
depends on the heat capacity and
weight of combustion gases per

unit of heat in the fuel.

The emissivity also effects the

rate of heat transfer, and thus
influences the lime: fuel or lime:

heat input ratio. Thus pulverized

coal and carbon monoxide have
about the same flame temperature.

but pulverized coal has a higher
emissivity, due to the presence of

incandescent carbon particles and
gives higher lime:heat input ratios.

The coking-stoker gases have suffi-

cient free carbon to have good
radiation characteristics, but the

flame temperature is slightly lower,

due mostly to the quantities of

diluent nitrogen- and CO^. Thus,
as will be seen in the following heat
balances, the lime:heat input
ratios are less for stoker gases than
for pulverized coal.

Operating Data

Table V shows a comparison of

operating data when calcining lime-

stone and lime hydrate briquettes.

Lower operating temperatures,

lower gas rates and higher lime

production rates are the main
features of lime hydrate calcination.

Pulverized coal is seldom used for

lime hydrate calcination, as the

heating requirements can be ade-

quately fulfilled by the stoker

running at reduced capacit5^

The 90 lb. of coal per minute to

the stoker gives a heat equivalent

of about 37 lb. of coal per minute
to the kiln. 200 c.f.m. of CO gas is

equivalent to about 4.6 Ib./min. of

coal. In this case then, the total

coal equivalent to the kiln would be

about 53.6 Ib./min. The stack gas

rates include about 15 per cent

excess air (3 per cent O2 in the stack

TABLE IV

Comparison of Fuels Used

Fuel Analysis

Coal Stoker Volatile
Carbon Monoxide

Furnace Gas

C — 75.7 Wt. %
H — 5.0

— 4.8

N — 1.4

Ash — 8.6

H2O— 4.5

CO2 — 8.0% Vol.

CO — 7.0

H2 — 10.4

CH4— 0.9

O2 — 0.5

N2 —61.1
H2O — 12.0

CO9 — 1.0% Vol.

CO" —81.0
H., — 9.5

CH4— 1.0

O9 — 1.0
111'. — 0.2

N2 — 5.3

H2O— 1.0100.0

100.0

(0.4 g. Carbon/ft3 at N.T.P.)
100.0

Heating Value (Btu/lb.)

a) — Gros.s

b; — Net
13,500
13,000
10.4

11.4

77

0.084

917

1,840

1,730
0.7

1.7

93

0.079

1,175

4,575
4 480

lb. air per lb. of fuel

(perfect combustion;
lb. combustion ga.«/lb. fuel ...
lb. of combustion gas/.MM Btu.

Density of combustion gas at

N.T.P. nb./ft»)

Volume at N.T.P. of combustion
ga.s per lb. MM Btu

2.6

3.6

79

0.0S7

910
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gases) . This air is a result of leakage
at the junction of the kiln and the
dust chamber, and is very difficult

to avoid. In all subsequent heat
balances a similar 15 per cent excess
air in the stack gases is assumed.

Heat Balances

Tables VI-IX inclusive show the

typical distribution of heat for

limestone and lime hydrate calcina-

tion, when using either pulverized

coal or stoker gases as a fuel. At
lower limestone or lime hydrate
feed rates, the per cent heat recover-

ed from the lime in the cooler would
be greater. Also the percentage of

heat lost by radiation would be
greater, etc. Hence the heat distribu-

tion shown only applies to the feed

rate of 300 Ib./min.

The shell temperatures of kilns

calcining limestone have been meas-
ured, and used to calculate the heat
lost by radiation from the shell

alone. Lower figures ranging from
65,000 - 85,000 B.t.u./min. were
obtained. The balance includes losses

from the firing-end hood, dust
chamber, boilers etc.

Table X shows a comparison of

heat distribution reduced to a "per
ton of lime produced" basis. The
general inefficiency of the rotary
kiln is apparent. Roughly only

3^ of the heat input to a kiln is used
in actual calcination of limestone,

The waste heat boilers recover
another }/^ of the heat input, but
the remaining }/^ is lost.

As mentioned previously some
of the heat in the stack gases finds

useful application in the drying of

lime hydrate briquettes. In the case

of lime hydrate, about 3^^ the heat
input is used for the calcination

reaction. The boilers recover
additional y
heat input is still lost

Reduction of heat losses through
the shell by the use of insulating

brick is the most promising method
of increasing kiln efficiencies. Work
is proceeding along these lines at

Shawinigan now. The low tem-
perature of the heat in the stack
gases limits its usefulness, except
for special applications such as

briquette drying.

Development Work

Current development work is

proceeding along two main lines:

a) the improvement of heat efficien-

cies, and b) the collection of dust
from the stack gases. The former
involves the use of insulating fire-

brick, to reduce heat losses from the
shell, the use of oxygen recorders
to aid in proper firing, etc. Also,

some work is being done on the

TABLE V
Typical Operating Data when Calcining Limestone and

an
'4 but about }/i of the

Lime Hydrate Briquettes

Limestone

Charge rate 9.0 tons/hr.
Lime production rate 4.9 "

Solid material loss to Dust chamber
and stack 0.2 "

Steam production rate 13,500 Ib./hr.

Steam pressure 150 p.s.i.g

Steam temperature 450°F.

Fuel rate:

a) Coal to stoker 90 Ib./min.

b) Pulverized coal 12 "

c) Carbon monoxide 200 c.f.m.

Lime temperature at firing end . . . 2000°F.
Dust chamber temperature 1400°F.
Stack temperature 430°F.
Stack gas rate 925 Ib./min.

20,000 cfm at 430°F.
Gas analysis (% by volume) .... CO 2 — 20.4

O2 — 3.0

N2 — 64.7

H2O — 11.9

Lime Hydrate
Briquettes

9.0 tons/hr.
6.9

0.2

5,500 lb. /hr.

150 p.s.i.g.

390°F.

65 Ib./min.

1500°F.
1090°F.
400°F.

435 Ib./min.

10,000 cfm at 400°F.
CO2 — 9.2

O2 — 3.1

N2 — 65.3
H2O — 22.4

TABLE VI

Typical Heat Balance for Pulverized Coal Firing

(Limestone Feed)

Basis: Limestone feed =300 Ib./min.

Heat input: 48 lb. of coal per min.
Net calorific value, 13,000 Btu/lb.

Heat for calcination (162 Ib./min. of lime)

Sensible heat in lime to cooler (1,800°F.)

Sensible heat in lime from cooler (250°F.)

Sensible heat in cooler stack gases

(4,700 c.f.m. at 200°F.)
Heat returned to kiln with
secondary air from cooler =

Heat recovered from lime

Heat loss to stack (16,000 c.f.m. at 425''F.)

Heat to steam:
a) 11,000 lb. steam per hour at 150 p.s.i.g.

and 450°F. (boiler feed water at 212°F.) =

or b) Dust chamber temp, at 1,310°F. gives

heat to boiler from gases

Heat loss to cooling water on burner pipes

Total radiation losses (by diff.)

625,000 Btu/min.
225,000 Btu/min.

67,000
5,800

(36.0%)

(0.9%)

9,200 (1.5%)

52,000
77.5%

70,000 .

"
(11.2%)

195,000 (31.3%)

(196,000)

10,000
110,000

(1.6%)
(17.5%)

625,000

710,000 Btu/min
225,000 Btu/min.

5,800
9,200

95,000

100.0%

TABLE VII

Typical Heat Balance for Stoker Volatile Firing

(Limestone Feed)

Basis: 1) Limestone feed = 300 Ib./min.

2) Coal rate to stoker = 135 "

3) Stoker gas to kiln =417 " (5850 c.f.m. at N.T.P.)

Heat input: (Net heating value of stoker gases including sensible heat

and free carbon present = 1,700 Btu/lb.)
= l,700.x417 =

Heat for calcination (162 Ib./min. of lime) =
Heat in lime from cooler =
Heat in cooler stack gases =
Heat lost to stack (21,000 c.f.m. sy 450°F.)

Heat to steam
a) 14,100 lb. steam per hour at 150 p.s.i.g.

and 475°F. = 255,000

or b) Dust chamber temp, at 1370°F. =(258,000)

Cooling water loss = 10,000

Radiation loss (by diff.) = 110,000

710,000

(31.7%)
(0.8%)
(1.3%)

(13.4%)

(35.9%)

(1.4%)
(15.5%)

100.0%
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utilization of Jow grade fuels such
as peat, which may reduce the cost

of heat input to the kilns.

The collection of dust from the

stack gases requires a collector

which will handle large gas volumes,
and is capable of removing particles

of very small diameter. The dust
which originates from the limestone

and lime, is a result of the attrition

action of the tumbling charge in

the kiln, and also comes from the

fly-ash when pulverized coal is used.

This dust may have 20 per cent by
weight which has a particle diameter
less than 10 microns. (1 micron =
.001 mm.). Drj' cyclonic collectors

usually show low collection efficien-

cies in the minus 10 micron range

of particle diameters. Electrostatic

precipitators are effective in this

range but, since the dust has little

or no value, the high first cost of

this type of collector seems un-
justified.

'Wet cyclonic' scrubbers have
high dust removal efficiencies and at

present one of these is installed on
one of the stacks. It .removes
98-99 per cent of the dust which is

discharged as a w^ater'slurry. Prob-
lems of corrosion due to SO2 and
SO3 in the gases present themselves
and proper materials of construction

must be u.sed.

References

T) U.S. Patent 2,209,225 (Anderson &
Renaud)

@ U.S. Patent 2,380,930 (Anderson &
Fasken)

(a) Can. Patent 447,170 (Andersen &
Fasken)

® A. H. Anderson (Can. Inst, of Mining
& Metallurgy, Trans. Vol. XLVII,
139-51 (1944) V

TABLE VIII

Heat Balance: When Firing with Pulverized Coal
(Lime Hydrate Briquettes)

Conditions: — Hydrate briquette feed— Lime production rate— Coal rate
— Net calorific value of

coal (as received)
Heat input: 25 x 13,000
Heat retiuired for calcination

(correction for impurities, etc.)

Heat in lime from kiln (temp. = 1300°F.)
Heat in lime discharged from cooler

(temp.=250°F.)
Heat discharged to cooler stack

(6,800 c.f.m. at 300°F.)
Heat returned to kiln from cooler with secondary

air

Heat recovered from lime
Heat lost to stack (9,000 c.f.m. at 370°F.)
Heat to steam:

a) 4,000 Ib./hr. at 145 p.s.i.g. and 375°F.
Boiler feed water at 212°F.

or b) Dust chamber temp, at 900°F. gives
heat to boiler from gases

Heat lost by radiation and to burner cooling
water (by diff.)

300 Ib./min.
230
25

13,000 Btu/min.

= 65,000

325,000 Btu/min.

163,000

8,300

20,400.

36,300

33,300

68,000

69,500

32,000

325,000

(50.2%;

(2.5%)

(6.3%)

(10.2%)

(20.9%)

(9.9%)

TABLE IX
Heat Balance when Firing with Stoker Gases

(Lime Hydrate Briquettes)

Conditions: — Hydrate briquettes feed = 300 Ib/min.— Lime production rate = 230 "— Coal rate to stoker =68 "
— Stoker gas to kiln = 210 Ib./min.— Net heating value of gas = 1730 Btu/lb.

Heat Input: 1,820 x 200
Heat required for calcination =
Heat in discharged lime =
Heat in cooler stack gases =
Heat lost to stack (10,000 c.f.m. at 400°F.)
Heat to steam

a) 5,500 Ib./hr. at 145 p.s.i.g. and 375°F.,
boiler feed water at 212°F. =

b) or Dust chamber temp, at 1090°F. gives
heat to boiler from gases

Heat lost by radiation and to burner cooling

water, etc.

including free carbon

364,000 Btu/min.
163,000 " (44.8%)

8,300
'

(2.3%)
20,400 ' (5.6%)
40,300

94,000

(94,000)

38,000

364,000

(11.1%)

(25.8%)

100.0%

TABLE X
Comparison of Heat Distribution per Ton of Lime when Calcining Limestone

and Lime Hydrate Briquettes using Different Fuels

Raw Material

Fired by .

Total heat input (millions of Btu) .

Heat distribution (million.s of Btu):
a) For actual calcination

b) Discharge lime
c.) Lime cooler stack gases
d) Main stack gases

e) Steam
f) Radiation, burning cooling water, etc.

% of heat input:

a; F'or calcination
i>) Discharge lime
c) Lime cooler stack ga.ses .....
d) Main stack gases

. e) St*am—
1) Radiation, burner cooling water, etc.

Limestone Lime Hydrate Briquettes

Pulv. Coal

7.72

2.78
0.07
0.11

0.87
2.41

1.48

7.72

36.0

0.9

1.5

11.2

31.3
19.1

100.0

Stoker Gases

8.75

2.78
0.07
0.11

1.15

3.16
1.48

8.75

31.7

0.8
1.3

13.4

35.9
16.9

100.0

Pulv. Coal

2.82

1.42

0.07
0.18
0.28
0.59
0.28

2.82

50.2
2.5

6.3

10.2

20.9
9.9

100.0

Stoker Gases

3.16

1.42

0.07
0.18
0.35
0.81

0.33

3.16

44.8
2.3
5.6

11.1

25.8
10.4

100.0
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DEVELOPMENT OF THE
AVRO ORENDA

JET ENGINE
A paper presented before the

Semi-Annual Meeting of the

American Society of Mechan-

ical Engineers, at Toronto,

Canada, June 11-14, 1951.

by

D. W. Knowles
Chief Development Engineer,

Gas Turbine Engineering Division,

A. V. Roe Canada Limited, Malton, Ontario.

The beginnings of the Avro
Orenda extend much further back
in history than the discussions

which produced the first design

layout. In 1942 reports about the

'Wliittle jet-propulsion engine be-

gan to reach Canada. Just prior

to that time the Canadian gov-

ernment had seen the country's

aircraft industry slowed down
awaiting engines from abroad for

there was no native aircraft en-

gine industry. The ;meagre infor-

mation received seemed to indi-

cate that the new engine was light,

of great power, easy to design

and simple to manufacture. It

appeared to offer the possibility

of establishing a Canadian engine

industry without the costly delay

required to set up an internation-

ally competitive piston engine

enterprise.

Late in 1942 the Royal Cana-
da' an Air Force investigated the

situation and a technical mission

was sent to Britain early in 1943

to study the new development.

The group recommended that Can-

ada could make an important

contribution to the British pro-

gramme by establishing a cold

weather experimental station to

test jet engines under temperature

conditions which prevail at alti-

tude or even at sea level in the

Arctic. The project was assigned

to the National Research Council

of Canada. ® @ The mission also

suggested a gas turbine research

establishment with the thought of

This paper describes the development history of the AVRO Orenda
jet propulsion engine, the first aircraft engine to be put into quantity

production in Canada. Its rated thrust is in excess of 6000 lbs., and its

fuel consumption is about 1.00 lbs. /lb. thrust/hr. both under sea level

static conditions. The engine has an axial Aow compressor, 6 combustion
chambers, single stage turbine and an exhaust assembly. A number of

development problems are discussed such as blade vibration, oil consump-
tion and performance improvement. Flight testing and experimental

equipment are also covered. The engine has been brought into production

in a period of 4V2 years.

setting up a development and
manufacturing organization at a

later date.

The former step was taken in

1944 when the government set

up Turbo Research Limited to

carry out all Canadian research

work on gas tuj'bine engines. The
company took over the National
Research Council's cold weather

testing activities. Plans for a re-

search establishment were started.

10 STAGE COMPRESSOR ROTOR FUEL BURNER - TURBINE NOZZLES

SINGLE STAGE TURBINE

TAIL CONE -. ^.\^

TAIL CONE BULLET

COMPRESSOR INTAKE CASTING LUBRICATION Bl SCAVENGE PUMPS

Fig. 1. Diagrannnatic section of Orenda engine.
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But before thej- were complete

the scope of activity was
broadened to include actual engine

dctdgn. A provisional engine
specification was agreed upon and
design work started.

In the spring of 1946 the gov-

ernment assigned the task of

design, manufacture and develop-

ment to A. V. Roe Canada Lim-
ited, a member of an EngUsli

group of companies which had
produced many famous aircraft

and engines. The allied fundamen-
tal research work was turned over

to the National Research Council

to whom the cold test facilities

reverted.

At this time a small engine

named the "Chinook" was in an

advanced state of design. In order

to confirm design assumptions,

estabhsh manufacturing t e c h -

niques, get development experi-

ence, and educate subcontractors

a decision was made to build this

engine on a development basis.

Mucii of the test equipment de-

signed by Turbo Research Lim-
ited was manufactured in the

Avro shops and installed in the

experimental laboratories. This
work culminated in the first run-

ning of the Chinook Engine on
March 17th, 1948. In the ensuing

twenty months over 1,000 hours
were logged on Chinook engines

and the thrust was increased from
the original design value of 2,600

lb. to a figure well over 3,000 lb.

History

In 1946 the Royal Canadian
Air Force requested AVRO to

develop an engine for the twin-

engined long range fighter being

designed by the Aircraft Division

of the company. The Specification

called for an engine of a thrust

equal to that of the largest en-

gines on the drawing boards of

British and American companies.

With the Chinook a decision was
made to name engines after Indian

spirits. Following this tradition

the new project was christened

the "Orenda"-—-an Iroquois spirit

whose presence in an object or

person confers power. Design
studies were started in September,

1946, and finalized at the end of

the year.

Drawings began to appear in

the shops in ,May, 1947 but the

drawing issue was not complete

until January, 1948. There were
two reasons for this seemingly

long time required to issue the

design. The first was a policy

decision to do the detail design

extremely carefully in order that

a minimum of development dif-

ficulties would be built into the

prototype. The second was the

result of a crisis in 1947 when
development work at the English

firm commissioned to design the

combustion equipment, indicated

that a longer combustor would be

necessary. This discovery neces-

sitated a complete redesign of the

Hg. 2. Lxterior view of the Orenda.

backbone casting, shafting and
turbine bearing to accommodate
the lengthened combustion cham-
ber.

The first engine was assembled
and delivered on Februarv 8th.

1949. Two days later the first

attempted start was successful. In
the ensuing weeks there were no
immediate operating problems, in

fact the engine logged its first 100
liours in 8 weeks time and accu-

nmlated almost 1,000 hours of

running with only minor rebuilds

in 8 months. The engine now being

produced does not incorporate any
basic differences from the original

design.

Description of Engine

The Orenda is an axial flow jet

engine having 10 compressor
stages, six combustion chambers,
a single stage turbine and an ex-

haust cone. Under sea-level static

conditions the version now in pro-

duction has a thrust in excess of

6,000 lb., and a specific fuel con-

sumption of about 1.00 lb. per

hour per pound of thrust. The
dry weight is about 2,500 lb. The
nominal diameter is 42 inches and
the overall length is verv close to

10 ft.

Two mounting arrangements are

possible. The first is a four point

suspension with two trunnions on
the turbine nozzle box and two
mounting pads on the centre cast-

ing. The second is a three point

pick-up having two trunnions on
the centre casting, and an adjust-

able strut on the backbone cast-

ing. A diagrammatic section of the

engine is shown in Fig. 1 and an
exterior view in Fig. 2.

Compressor

The compressor intake is a mag-
nesium alloy casting having an
aniiular air entry around the

drive gear box for the engine
auxiliaries and the compressor
front bearing. The housing is

supported by six struts. The elec-

tric starting motor is mounted on
the housing and is covered bj- tiie

entry bullet.

The rotor is composed of discs

mounted on an internal drum.
The first nine stages liave alum-
inum discs while the tenth disc

is steel. A stepped sealing ring

projects from the rear of the tenth

stage disc into a gland. The air

which is permitted to leak Past

this seal is used for cooling the

rear face of the turbine disc. The
blades are retained in tlie discs by

a foi-m of ''fir tree" fixing for the
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first three stages and dovetails for

the remaining ones. The first, sec-

ond, third, and tenth rotor blades
are steel. The rest are an aluminum
alloj'. Rotor and stator blades
are unshrouded. The rotor is sup-
ported on a bearing in the intake
casting and on the centre bearing
in the centre casting.

The compressor stator casings

are of magnesium alloy. The sta-

tionary blades are mounted by
dovetails in rings, retained in

place by lips on interstage spacers,

bolted to the stator casing. Pro-
vision is made for bleeding air at

the second, fifth, and eighth

stages.

Centre Secfion and Backbone

The centre section is an alum-
inum alloy casting containing the

diffusing ducts from compressor
to combustion chambers. The
centre bearing assembly is mount-
ed inside the centre section. The
rotor is retained axially and the

rotor thrust absorbed at this point.

The centre bearing assembly con-

sists of two bearings with accur-

ately ground spacer rings between
them, which permit the bearings

to share the thrust load. The
bearing housing is spherically

ground on its outer diameter to

allow the bearing to accommodate
angular misalignment of the main
shaft due to aircraft manoeuvres.
The backbone, a light alloy cast-

ing, joins the centre section and
the turbine nozzle box. The turbine

bearing is mounted on an internal

flange at the rear of the backbone.

Combusfion Chambers

The six combustion chambers
are bolted to the centre casting at

the front, and are a sliding fit in

the nozzle box at the rear. They
are arranged around the back-
bone. Interconnector tubes are

provided between chambers to

allow crossfiring on light-up.

Torch ig-niters are mounted on
two interconnectors for ignition

purposes. These consist of a small

fuel atomizing nozzle and a spark
plug. The combustion chamber
consists of a cast aluminum ex-

pansion section, and a mild steel

outer casing with a high tempera-
ture alloy flame tube mounted
within. The atomizing burners are

mounted on pads on the diffuser

ducts and project into the com-
bustion chamber.

Nozzle Box

This assembly consists of a

welded structure of steel castings

and pressings. The turbine nozzle

blades are mounted into it, as well

as the transition ducts which lead

the products of combustion from
each chamber to the nozzle an-
nulus. The shroud ring which sur-

rounds the turbine rotor blades

is attached to the nozzle box.

Turbine and Drive Shaft

The turbine consists of an aus-

tenitic steel disc with an integral

stub shaft. The blades of nickel-

chromium alloy are mounted on
its periphery by "fir tree" fixings.

The turbine bearing is mounted
on a sleeve on the stub shaft sec-

tion. The stub shaft is attached

to the main shaft which drives

the compressor through a spUned
coupling near the centre bearing.

The front face and rear faces of

the turbine disc are cooled by
fifth stage air and tenth stage air

respectively. The turbine bearing
is cooled by second stage air.

Tail Cone

This assembly is fabricated

largely from stainless steel sheet.

It consists of an outer cone anld

an inner bullet, supported front

and rear by four tubular struts

covered by a fairing. Tenth stage

air is conducted through the front

struts and forward to the front

of the bullet. From here it flows

outward between the face of the

bullet and the turbine disc escap-

ing into the gas stream at the disc

periphery. The outer surface of

the tail cone is insulated by a

fibre glass and foil blanket, pro-

tected by aluminum covers.

Fuel System

The fuel system is the means
of controlling engine output. The
pilot's throttle is connected to an
altitude-sensitive scheduling - type
flow control unit, which varies the

delivery of two engine-driven

pumps through a servo-system.

This maintains engine speed con-

stant for any throttle setting irre-

spective of altitude. The pumps
have integral overspeed governors.

The remaining fuel system com-
ponents are:

1—Solenoid operated reducing

valve to supply fuel to the

torch igniters.

1—Flow distributor to meter
the flow to the burners.

6—Double orifice burners
aiTanged to allow good atom-
ization over a wide flow

range.

1—Dump valve.

A high pressure shut-off cock
for the pilot and a low pressure

filter are incorporated in the flow

control unit.

Lubricaiion_System

The lubricant is supplied by the

oil pump to the rotor bearings,

gearboxes, front bearing seal and
drive shaft flexible coupling
through a ring main. Pressure is

kept constant in the main by a

pressure control valve, which re-

turns excess oil to the reservoir.

Separate scavenge pump elements
are used to pump lubricant from
the following sumps:

1. Rear bearing; 2. Centre bear-

ing; 3. Front oil drains, and 4.

Flexible coupling.

These discharge into the oil re-

servoir, which is a tank of 13 Im-
perial pints capacity. The lubri-

cant returned from the rear and
centre bearings is cooled by a

heat exchanger which uses in-

coming fuel as a coolant. The ring

main system operates at 15-18

p.s.i. The engine oil consumption
is about 1 pint per hour.

Cooling Air System

Air is bled from the compressor
at the second, fifth and tenth

stages and used for cooling as

follows: Se.co7id Stage Air: (a)

backbone cavity, (,b) turbine
bearing, (c) nozzle box.

Fifth Stage Air: (a) centre
bearing, (b) front face of turbine
disc.

Tenth Stage Air—rear face of

turbine disc.

Starting

Starting is effected by a 32 volt

electric motor housed in the nose
bullet. An over-riding clutch dis-

engages the starter motor when
the engine reaches self sustaining

speed. The rest of the starting

system consists of the booster coils

for the torch igniter spark plugs
and the control circuit for the

torch igniter reducing valve. An
external sequence control is neces-

sary to ensure that starting cur-

rent, fuel for the torch igniters,

and power for the torch igniter

spark plug are provided at the

correct times to permit clean

starts.

Mechanical Development

The early development running
showed that the engine lived up
to expectations from the perfor-

mance standpoint, the predicted

thrust being obtained with design

speed and jet pipe temperature at
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an early point. Starting was ex-

cellent, and acceleration reason-

able. Oil consumption was very

high. Tenth stage stator blades

showed a regrettable tendency to

come oflf in quantities, and turbine

blades developed cracks at the tip

near the trailing edge.

Oil consumption coutiuued to

give trouble on most succeeding

engines, but their performance, in

this reFpect,was erratic. Before this

problem could be tackled it was
neccssar>' to get a proper adjust-

ment of bearing oil flows cooling

air flows and air flow to pressuiized

glands. When these were corrected

to give satisfactory bearing condi-

tions the oil consumption still re-

mained high. Initial attempts to

localize the oil loss were mislead-

ing but, it was finally traced to the

turbine bearing area. The trouble

was apparent when it was dis-

covered that a steel sleeve support-

ing the bearing was not sealing one

of the oil di-illings in the casting.

Under operating conditions the

casting had a greater thermal ex-

pansion than anticipated, thus

reheving the interference fit and
often permitting oil to escape.

The end of the oil drilling wa<
phigged and after confirmatory

tests it was annoimced, with some
embarrassment, that the oil con-

sunoption problem was solved.

During the course of development
the rest of the oil system behaved
very well. There were no aeration

difficulties. Little effort was re-

quired to get adequate venting

arrangements for oil tanks and
sumps, although presstirization of

the oil tanks produced spectacular

results at times before the prob-

lem was cured.

The failures of tenth stage stators

were initially traced to fatigue

cracks from resultirtg intercrystal-

line corrosion. Other blades in the

engine were ahso found to he .sub-

ject to this form of attack. The
material used in the later stages

of the compressor was changed to

a iiimilar material which was
more resistant to this kind of cor-

rosion. However, the failures con-

tinued to give trouble, appearing
DOW as ordinary fatigue cracks. A
study of the resonance conditions

of the blade showed that it was
being excited ,by the tenth rotor

in the second flexural mode. Strain

gauge tests indicated that the

blade would be .strong enough if

made in steel. The change proved
t<j be a .satisfactory solution.

The turbine blade cracks orig-

1186

inated in the blade tips near the

trailing edge. As originally de-

signed the blade had a feather

edge, provided to prevent serious

damage in case of tip rubs. A sur-

vey of the nodal patterns of the

vibration modes showed that the

second complex mode had an area

of high bending .stress, extending

right to the tip. Cracks started

in the thin feather edge and were

propagated along the line of high

stress. As the behaviour of turbine

shroud ring under operating con-

ditions was established it was pos-

sible to employ satisfactory tip

clearances without the danger of

rubs. Since the need for the feath-

er edge had disappeared it was
tieleted to strengthen the blade

tip.

As more running hours were
accumulated further difficulties

began to crop up. Almost all en-

gines were inclined to heavy rub-

bing of the tenth stage peripheral

seal, with complete loss of its

effectiveness. This was thought to

liappen on running tiown from
high speeds, when the pressure be-

hind the tenth stage disc decreased
rapidly but a high pressure could

i-emain momentarily between the

ninth and tenth discs, causing the

disc to flex and the stepped sealing

ring to foul its gland. The inter-

stage cavity was vented through
the tenth stage disc which cured

the trouble.

Considerable work was involved

in the development of the flexible

thrust ring of the centre bearing

assembly. This feature was incor-

porated in the design to look after

angular misalignment resulting

from fligiit manoeuvres. A similar

design had been used on the Chi-
nook engine and proved to be an
excellent method of obtaining the

required degree of angular flex-

ibility. As originally designed the

rings were of soft rubber with
slotted steel corner braces. They
suffered from extrusion of the rub-

ber around the edges of the corner

braces, througli the slots in the

corner braces and from the un-
braced corners.

The resulting collapse of the

ring permitted the compressor to

move forward and foul the stator

assembly. The problem was finally

solved by using a composite ring

with a hard exterior and soft core

which did not alter dimensionally
during operation.

The front bearing seal went
througli several stages of develop-
ment to produce a satisfactory

design. The seal in question is in-

troduced behind the front bearing

of the compressor rotor to prevent

lubricant from escaping into the

cavity immediately in front of the

first rotor discs. Several arrange-

ments of spring backed carbon

rings and glands were tried and

rejected due to heavy seal rubbing.

Finally a carbon ring seal supported

by a multiplicity of small springs

was adopted. The new seal worked
well on rig tests but was erratic on

the engine. It was thought that the

differential thermal expansion of

tlie I'otor and stator casing was
causing the trouble by permitting

the sealing sm-faces to move apart.

This was checked by introducing

wear plugs near the seal which

showed that little differential ex-

pansion was taking place. It was
discovered that the spring rate and
travel of seals as supplied was
varying from specification When
these were brought under closer

control the trouble disappeared.

One of the more diflBcult prob-

lems did not become apparent

until almost a year of testing had
been done and after about 2,000

hours of operation. Then a singk

seventh stage rotor failed, follow-

ed by several more within a short

period, some on engines with rela-

tively few hours of running. Fail-

ures continued in random fashion

thereafter, appearing as fatigue

cracks. This trouble will serve to

show the many steps necessary to

get a satisfa^^toiy solution to

development difficulties in au'craft

engines. They are the result of

the high \'ibratory stresses in-

duced in the blade by the coin-

cidence of one of the natural fre-

quencies of the blade with an

exciting force, such as that caused

by the passage of the blade

through the wakes of the preced-

ing row of 'blades.

The first step is a precaution-

ary one taken in the design stage.

The fundamental flexural and tor-

sional critical frequencies of all

blades are calculated. A check i-

then made to determine that these

are not in resonance with known
exciting frequencies within the

engine operating range. The fre-

quencies of higher modes of vibra-

tion which could cause trouble arc

found experimentally when the

first blades are manufactured.

FVom this information an "inter-

ference diagram" is plotted for

each blade. The frequency of mr-
ious exciting forces is plotted

against engine speed and the criti-
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cal frequencies of the blade are

also plotted. At the speed where
the lines cross, the blade will be
in resonance with the exciting fre-

quency. At this time the vibra-

tional pattern of each mode is

studied and recorded to assist in

the identification of any failures.

It is usual to do about 150 tests

of this type for an engine such

as the Orenda.
As the failures being considered

were somewhat sporadic, occur-

ring after widely varying running
periods, it was suspected that the

material might be at fault. Conse-
quently, a survey was made of the

physical properties of the batches
of material from which the failed

blades had been made. These were

compared with the properties of

batches which did not produce

failures. This threw little light on

the situation.

A detailed analysis of the run-

ning history of all engines was then

undertaken in an attempt to relate

failures to operation in certain

speed ranges. This also proved

abortive:

As more failures occurred they

were tentatively identified from
the nodal pattern surveys as being

caused by either second torsional

mode or the first complex mode,
both of which occurred within the

running range. But it was still

not possible to explain how some

engines could run several hundred
hours without failure and others

would fail in less than one hun-
dred hom-s. Failed blades were
carefully examined for manufac-
turing flaws and inconsistencies,

without result.

As soon as it was apparent that

the failures were not isolated ones,

a decision was made to study the

problem using strain-gauge tech-

niques. Several months of labora-

tory work and engine testing were
required before an adequate slip

ring unit, proper instrumentation

and reliable wiring methods were
established. It was then possible

to determine the relative magni-
tudes of the stresses in the various
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rfsonances. and also the width of

the resonance bands. At the same
time the problem was being at-

tacked using more ad hoc methods

by running engines to a test
schedule which consisted of equal

operating periods at 25 r.p.m.

speed increments, with frequent

inspection of the blades.

During the special engine tests

one engine ran for several hundred

hours without failure, while an-

other failed blades consistently

with a few hours of running. Both
engines were carefully examined for

component variations, the only ap-

parent difference being the relative

indexing of the rotor blades. When
the method of blade indexing was
reversed on the two engines their

blade breaking abilities did also.

This largely explained the wide
variations in nmning time to fail-

ure. The favourable indexing was
then adopted as standard for all

engines. Further studies with con-

trolled indexing variations are

now proceeding using strain gauges

to get quantitative information to

guide future work.

The final solution of blade

vibration problems requires that

one of the following courses shall

be adopted:

(a) the damping action of the

blade root shall be increased

sufficiently to prevent the

blade from being overstressed.

(b) the blade shall be strength-

ened to be able to withstand

the vibratory stresses.

ic) the blade shall be redesigned,

or the exciting frequency

altered, so that the natural

frequency of the blade does

not coincide with the trouble-

some exciting frequency with-

in the engine operating range.

The final method was adopted

as the solution for this particular

problem.

Performance Development

The Orcnda gave little perfor-

mance trouble as originally de-

signed. The starting characteris-

tics were good. As a hedge against

possible difficulties a test stand

starting motor was provided which
could turn the engine at idling

speed. The engine itself was built

with blow-off valves to permit the

early stages to run unstalled at

low speeds. The initial tests show-
ed that an electrical starting motor
would accelerate the engine to

pull-away speed without trouble,

and that the use of blow-off

valves was unnecessary. The en-

gine exhibited a distinct change
of note at about 60 per cent of

full speed, and some instability

at 70 per cent of full spe^d. The
first phenomenon was associated

with the unstalling of the early

compressor stages and the latter

was an indication that the engine

was operating close to the surge

point at this speed.

The first step in performance
development was the determina-

tion of the correct turbine nozzle

guide vane throat area for best

performance. The optimum nozzle

guide vane area is a function of

the sloj)e of the mass-flow versu;-

pressure ratio curve of the com-
pressor. If the rate of change of

slope is large, small variations in

throat area can have an appreci-

able affect on engine output. Since

it is almost impossible to predict

the shape of the curve it is neces-

sary to adjust the nozzle area and
the ratio between nozzle area and
jet area experimentally, to obtain

maximum output within the estab-

lished limits of combustion tem-
perature and speed. This was done
quickly on the Orenda, which
proved much less sensitive than
the Chinook, where small varia-

tions caused considerable change
in output, as showTi in Fig. 3.

Evidence showed that the Or-
enda was unstable in a narrow
portion of the operating range.

Consequently, it was not surpris-

ing when the engine showed a

tendency to surge during rapid

accelerations. It was known this

would cause more trouble at alti-

tude so a thorough investigation

of the compressor characteristics

was carried out. This revealed a

mismatching between the earlier
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and later stages of the compres-
sor. Typical mass flow-pressure

ratio curves of the first stage and
a later stage are given in Fig. 4

showing the working point.

The same trouble had shown up
on the Chinook, where it was as-

sociated with low outlet velocities

at the tip of the first stage rotor,

as shown in the velocity traverse

along the blade, Fig. 5. When tem-
perature and pressure traverses

were done on the Orenda it was
confirmed that the S''i:aiion was
similar. A satisfactory solution

had been worked out for the Chi-
nook on a two-stage compressor
test rig. Fig. 6 shows how the

pressure ratio of the first stage

was increased by restaggering the

inlet guide vanes and first rotors.

This was tried on ,the Orenda. It

did achieve better matching, but
as the relative air velocities were
higher on the Orenda, and the

restaggering effected an inci'eased

angle of incidence on the rotor

blades, the overall compressor

efficiency was lower, with a con-

sequent serious loss of engine per-

formance.

The first two stages of the en-

gine were then redesigned using

radial equilibrium principles to

get a better velocity distribution.

This improved the matching of

the front and back stages of the

compressor considerably. In con-
sequence the acceleration was
greatly improved. For purposes
of assessing the acceleration poten-
tial of an engine an overfueling

curve is plotted on a speed basis.

This shows the ability of the en-

gine to accept fuel over that re-

quired for steady state operation
at any speed, without surging the

compressor or exceeding jet pipe

temperature limitations. The extra

fuel represents, of course, the

energy that is available for

acceleration. Typical overfueling

curves for engines incorporating
the original and revised compres-
sors are shown in Fig. 7.

An interesting feature of the

original design was the splitter

vane located in the diffuser, Fig.

8. These were incorporated to im-
prove the velocity distribution to

the combustion chambers. The im-
provement in outlet velocity dis-

tribution effected by the splitters

is shown in Fig. 9. Considerable
difficulty was experienced in de-

signing an aerodynamically
acceptable splitter, which did not

suffer fatigue failures due to buf-

feting of the air stream, conse-

BOTTOM
02 04 06 08 10 12

RATIO OF LOCAL VELOCITY TO MEAN VELOCITY

Fig 9. Velocity distribution—diflfuser outlet.

quently this feature was deleted.

Although some combustion cham-
bers have failed due to buckling

it has been after long periods of

engine running and is not consid-

ered a limitation on the engine.

Flight Development

The flight testing of the Orenda
began in an Avro Lancaster

bomber suitably modified for test

work. The outboard piston en-

gines were replaced by two Orendas
mounted in new nacelles. A com-
pletely new fuel system was in-

stalled to serve the jet engines.

Nose and tail fairings were added
to replace the bomb sight position

and the tail turret. New fuel tanks
were installed in the bomb bays for

long test flights. New cockpit in-

strumentation, controls, and start-

ing systems were provided, and
non-essential military equipm.ent
deleted. A test observers panel was
installed and an elaborate auto-
matic observer was designed and
developed to record all important
test measurements.
The Lancaster has many advan-

tages as a flying test bed. An air-

craft of this type will carry

enough fuel for several hours of

test flying. It permits great flex-

ibility in the installation of in-

strumentation due to its size. It

is not dependent upon the jet

engines except during take-off.

However, its ceiling limits flying

to about 33.000 ft. which is far

short of the required operational

altitude for jet engines. However
at 33,000 ft. 93 per cent of the

temperature variation and 82 per
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cent of the pressure variation be-

tween ground and required maxi-

mum operational altitude have
taken place. Test conditions are

thus not as far from those exper-

ienced at higher altitudes as it

would appear initially.

Further flight testing has been

carried out in a North American

F86 Sabre aircraft. This has ex-

tended the range of testing to

much higher altitudes, and

flight speeds than has been pos-

sible with the Lancaster. One of

the notable features of this work
has been the exploration of the

stability limits of the combustion
cliamber, which has shown itself

to be extremely good in this re-

gard.

Test Equipment

During the Orenda development

considerable effort was expanded
on the design and manufacture of

test rigs and experimental plant.

Most aircraft engine companies
have accumulated a great variety

of such equipment over a period of

years. When a new problem arises

it is often possible to construct an
urgently required test rig from

equipment already on hand. In

fact some very valuable experi-

mental work has been done on such

"hay-wire" set-ups. In the case of

the Orenda this was more difficult

as no laboratory facilities existed

initially. Their design and con-

struction was proceeding in parallel

with the engine work. This neces-

sitated an extreme degree of im-
provisation at times when trouble

arose, A case in point was the over-
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night construction of a flow chock-

ing rig for fuel system distributors

which was U\shed up from six mo-
dified garbage cans, an oil drum.

some galvanized iron and a com-
mercial weigh scale when the pro-

gram was suddenly beset with a

rash of temperature distribution

difficulties.

Avro were fortunate in the ac-

quisition of a steam generating

plant which had a large air com-
pressor installation associated with

it. This plant, a part of a wartime
explosives factory at Nobel. Onta-

rio, permitted the early erection of

compressor and combustion test

facilities. It has now been expanded
to include two compressor rigs, full

pressure, low pressure, and altitude

combustion test bays, a cascade

wind tunnel, high speed air flow

rigs, a turbine test rig, a small

combustion chemistry laboratory

and an experimental machine shop.

Much effort was required to com-
mission these valuable facilities at

the time engine manufacture was
proceeding.

An important part of the suc-

cess of the Orenda development
programme has been the presence

of a strong instrument design and
manufacturing gi'oup from the

very early stages. This has per-

mitted the development of many
special measuring techniques and
automatic rig controls with asso-

ciated data plotting gear which
have greatly increased the useful-

ness of some of the test facilities.

Conclusions

It has been stated that there is

no device as simple in conception,

but as complicated in resolution,

as an aircraft gas turbine. The
author hopes the reasons for this

have been made clear to those

who are unfamiliar with the air-

craft industry. It is hoped they
will have gained from this paper
some idea of the scope and mag-
nitude of the work required in

developing a successful aero en-

gine. The features which distin-

guish this branch of engineering

from others are

:

i. The painstaking and often

rigorous design methods employ-
ed in the thermodynamic, me-
chanical, and metallurgical

phases of the work. It was
originally thought jet engines
would require less effort to de-

sign than pi.ston engines. This
was undoubte<]ly true in tke

case of the original engines of

the type introduced by the

J190

pioneer, Sir Frank Whittle. Since

then, however, great demands
have been made in the way of

increased thrust, less fuel con-

sumption, lower weight and
better operational qualities. This

has tended to produce larger

and more complicated engines

requiring more engineering

effort.

2. The extent of the work re-

quired during the development
period. This involves the con-

struction of a number of proto-

type engines to permit pi'oblem^

to be attacked in parallel, and
the provision of a large test

plant in order to develop in-

dividual components to give the

maximum in the way of reli-

ability and performance.

3. The elapsed time from the

initiation of a new project to

the commencement of the pro-

duction. This is largely due to

the two points mentioned above,

combined with the fact that

prototype engines ,are produce* 1

with simple tooling by "job

shop" methods, and hence take

considerable time to construct.

Those points are elaborated and

indeed the whole field of aircraft

engine development covered by

Banks in his paper "The Art of

the Aircraft Engine" (Ref. 7).

This admirable treatise, written

with the background of the Brit-

ish aircraft pngine industry ovei-

the last two decades, provides a

convenient yardstick for the

assessment of an engine develop-

ment programme.
Coming back to the Orenda pro-

ject specifically:

1. An engine of advanced de-

sign has been developed.

2. Major test plant and

laboratory facilities have been

provided.

3. Experimental and produc-

tion manufacturing organiza-

tions have been created.

4. The shop staff has been

trained to do work of an accur-

acy and complication not pre-

viously undertaken in Canada.

All of this has taken place with-

in the space of 41/2 years, during
which time 5.000 hours of bench
testing and 150 hours of flying

have been accomplished. This is

the standard which Banks has set

as being the desirable time for an

established company to bring an
advanced engine design into pro-

duction. It constitutes a real

achievement on the part of Can-
adian engineers and manufactur-
ing personnel. It has firmlj' estab-

lished the Canadian aircraft en-

gine industry in competitive world
markets.
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Money, Money, Money!

Voluntary Contribution

This is a message from Council.

It tells something about Institute

income and it explains how you
may help. Please read it carefully.

Once again the Institute is go-
ing into a new year without mak-
ing any change in the amount of

the annual fees-—this in spite of

increased costs on every side, and
plans to increase and expand ser-

vice to the members which is neces-

sary due to expanding engineering
throughout Canada. It is inevitable

that additional revenue must be
found some place.

With organizations everywhere
asking for larger fees and ^^^th

the cost of living continuing its

meteoric performance, the Institute

will be unique if it is able to con-
tinue at the old rates. There is no
guarantee that it can but one thing

is certain —there will be no change
as far as the 1952 fee is concerned.

Two factors have made it possi-

ble to continue thus far without
an increase—a, a substantial in-

crease in membership, and b,—an
improvement in revenue from The
Enginee-ring Journal. For years the

Journal has been a financial liabil-

ity—the losses going as high as

$9,000.00 one year—but last year
it carried itself, and this year it

is expected to show a small profit.

Last year Council invited mem-
bers to make a voluntary contribu-

tion to Institute funds. The re-

sponse was excellent. The sum of

S5,100. was realized. This year the

appeal is made again. On the ac-

count for annual fees which mem-
bers will receive in January there

will be an extra item reading "Vol-

untary Contribution . . . $
"

In the provinces of Nova Scotia,

1952

New Brunswick, Manitoba, Sas-

katchewan and Alberta where there

is a co-operative agreement and the

account is sent out by the Associa-

tion, members are asked to add
their contribution to the cheque

for joint fees and to return it to

the Association. In Quebec where
the co-operative agreement does

not include provision for a joint

fee, the contribution should be sent

to Headquarters.

If members would look on this

proposal as a voluntary increase in

fees it should encourage them to

contribute. If this method fails to

produce adequate results, there will

be no alternative but to increase

eventually the fees for everyone,

with the possible exception of

Students.

Going back into the records it

is disclosed that in over thirty

years the fee for Members has

been increased only a net amount
of $4.00. In 1946 it was increased

$5.00 but in 1941 it had been de-

creased $1.00. In the same period

the admission fee was reduced

from $25.00 to $10.00. That is a

record equalled by very few or-

ganizations—if any! Perhaps it

merits recognition in the form of

a voluntary contribution at this

time. What do you think?

In any event, at the regional

meeting of Council held in Sher-

brooke on November 9th, Council

agreed unanimously to take no ac-

tion towards increasing fees, but

instead to again invite these mem-
bers who feel they can and would
like to, to make their own special

contribution in this way.

Look for the item "Voluntary

Contribution" on your 1952 ac-

count—put in something—even if

it is only a dollar!

I. P. Macnab, m.e.i.c,

President.

Overseas Engineers for Canada

Report from the General Secretary

It is not a simple thing to tell

within the limitations of a report,

the story of the recently com-
pleted visit to Great Britain and
Europe to interview engineers.

However, it is necessary that a

report be made to Council, as the

authorization came from them
and it is desirable as well that

the membership be informed, so

they too will have an under-

.standing of it.

For Purposes of Clarification

It seems that in the minds of

some persons there has been a
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misunderstanding with regard to

this project. Some people have
suggested that the Institute was
going to bring in hundreds—if not

thousands — of engineers from
overseas. Others believing there

is no shortage, have criticized the

Government, the Institute and all

others concerned for encouraging
anyone to migrate here. A factual

account of the proceedings should
relieve the minds of at least some
of these people.

To begin with let it T3e recorded

clearly

a—The Institute had no inten-
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tion of and did not select,

employ, induce, nor arrange

employment for even one

engineer.

b—Not one cent of Institute

money was spent on the pro-

ject.

c—The entire project was carried

out on belialf of and in col-

laboration with three govern-

ment departments or agencies.

d—The Institute has no present or

future obligations to any engi-

neers who maj' wish to come
to Canada, but will be glad to

help in any way that seems
appropriate if the need arises.

e—There is a shortage of engi-

neers in Canada—and a serious

one. There can be no doubt
about that. Ample proof is

available on all sides.

f—There is nothing new in the

government's or industry's pro-

posal to employ foreign born
engineers. Canada has many
such now and they have made
a great contribution to the

country's development and ex-

pansion. In fact, all Canadians
as we think of them, are here

because their forefathers mi-
grated here. Surely there is

nothing wrong with others fol-

lowing their example.

Here is the story.

The Background

Early in the year an inquiry
was made at Headquarters as to

the possibility of the Institute

assisting the National Employ-
ment Service of the Department
of Labour in screening engineers

in Europe who if found suitable

might be brought to Canada under
various schemes of various gov-
ernment agencies. This inquiry
was reported to Council.

At about the same time it be-

came apparent to Institute offi-

cials that the number of engineers

being sought through the Insti-

tute's employment service was far

beyond the supply of available

personnel. In the Institute's re-

cord there were the names of over
eighty prominent employers who
were seeking something over two
hundred engineers. Many of the

companies were engaged on work
of considerable importance, and
in some instances in defence pro-

duction of great urgency.

Through the employment bul-

letin is.sued monthly, and through

the employment pages of The
Engineering Journal, practically

all of these openings had been

brought many times to the atten-

tion of members over a period of

several months. The response was
almost nil, so it was apparent

there were no 'unemployed in the

membership and few who were
dissatisfied with their present em-
l)loyment. The Institute was able

to find applicants for very few of

the openings, and the list con-

tinued to grow at a disturbing

rate.

Over the last few years at In-

stitute Headquarters there has

been a trickle of applicants from
the United Kingdom and a still

smaller number from Europe.

Those from the United Kingdom
found employment almost over

night, and the Europeans who
could speak English were absorb-

ed also within a reasonable period

of time. Thus it became apparent
that if Canadian employers really

needed more engineers they couki

find them abroad, and it appeared
wise to seek at least some of their

needs from such sources.

Further inquiry revealed clear-

ly that the new Canadians wei'e

quite satisfactory to their em-
ployers, and in turn were happy
over their new work. Discussions

with several employers indicated

that in the absence of Canadian
applicants, they would be inter-

ested in knowing more about
British and European engineers

wlio wished to migrate to Canada.

The Interest Grows

About this same time the fed-

eral Department of Citizenship &
Immigration, and the Interna-

tional Refugee Organization

(I.R.O.) wrote to the Institute to

express their interest in the sug-

gestion that the Institute might
assist in screening European engi-

neers. Each organization explain-

ed that they had the records and
applications of many who wished

to come here, but that they want-

ed to know first, whether or not

such persons had the proper quali-

fications to support themselves in

engineering or allied fields in Can-
ada. In other words, they wanted
to know the qualifications of these

people in terms of employment
opportunities in Canada.

After interviews with Institute

officers, the General Secretary

visited Ottawa to discuss the

matter in detail with the three

interested departments, and about

this same time a circular letter

was sent to those employers who

were seekmg engineers through
the Institute service, to see if they
would consider employing Euro-
peans.

OFHcial Approval

The next step was to present the

situation for the second time to

Council. After due consideration,

Council agreed without a dissent-

ing voice, that the General Secre-

tary would be loaned to the Gov-
ernment for these services, it being

stipulated that there would be no
expense to the Institute. A month
later final details of the project

were presented to Council and
unanimous approval was given.

Overseas

On June 20th the General Secre-

tary and Colonel Geo. IM. Morrison,

director of the National Employ-
ment Service's E. & P. Division

(Executive and Professional) flew

to London as a government mis-

sion. They visited the United King-
dom, the Netherlands, Germany,
Austria, Trieste. Italy. Switzerland,

and France, holding interviews in

most instances at one centre in

each country. Their itineraries

were arranged by, and their activi-

ties were carried out entirely un-

der direction of the various gov-

ernment agencies.

In Europe about 200 engineers

were interviewed. There were many
more who desired to come to Can-
ada, but unfortunately the mem-
bers of the mission could not see

them all. Generally speaking in-

terviews were limited to those who
could be interviewed in English,

and those who had university de-

grees or diplomas. Just how many
will be brought to Canada even-

tually, depends entirely upon the

I.R.O. and the Canadian depart-

ments of Labour and Immigration. •

Qualification

It was interesting to note the

high calibre of the applicants.

There were about 16 different na-

tionalities represented but in the

great majority of cases regardless

of national origin their educational

qualifications were excellent. Many
had more than one degree and sev-

eral had their doctor's or master's.

INIost of them had held posts of

real responsibility both in the tech-

nical field and in administration.

Beyond a doubt they were well

qualified engineers and potentially

good citizens.

As a matter of fact the 200 men
interviewed—in several instances

with their wives and children

—
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might have been 200 Canadian
engineers and their families. They
were just as well educated, had
been just as successful in their pro-

fession, just as cultured, and had
achieved the same social status as

could be the lot of any group of

Canadians. The great difference

was that the war had been in their

countries and not in Canada.
Although the time was too short

to go into each individual's per-

sonal history, the written record

and the occasional "flash back" re-

vealed appalling stories of suffer-

ing, privation and frustration, but

withal great courage. The useless

and stupid cruelty of the Germans,
and the later stupidities of the

Russian Communists and their

satellies were a part of each man's
experience. Just how they could

find the courage to go on and to

struggle for survival, to beg for an
opportunity to work at their owm
profession, is something not easily

understood by any observer.

Some slight appreciation of what
all these people and millions of

others had been through became
apparent during a visit to the in-

famous prison camp at Dachau.
This historic spot is preserved and
maintained as a monument to the

70 thousand who were tortured

and murdered there, and as a re-

minder to the German people and
to others as well, "Lest we forget".

It was a grim experience to go
through the buildings and crema-
torium even as a free man. It was
an experience one will not forget

—

nor will he wish to have it again,

but it was part of an education
that was valuable in appraising

people.

Back in United Kingdom

In England and Scotland, adver-

tisements inserted in newspapers
and technical publications by the

Department of Immigration, re-

vealed that there were many
hundreds of engineers who wanted
to know more about Canada as a

field of opportunity. Here too the

qualifications of most persons in-

terviewed were excellent. Only 300
could be interviewed because of

time limitations, but every one of

them was well educated, either to

a university degree or to the High-
er National Certificate, and most
of them had had very useful ex-

perience.

Here again it is impossible to say
how many of them will get to Can-
ada. British subjects do not re-

quire a visa and therefore they
may come freely as they see fit.

Cover Picture

The cover picture for December was selected for its seasonal

appeal rather than its importance as an engineering achievement.
It is the drilling rig at the Stolberg Well, owned jointly by Imperial
Oil Ltd. and Shell Oil Ltd. It was abandoned as a dry hole after

drilling to a depth of 13,047 feet at a cost of more than $1 million.

Photo courtesy of Imperial Oil Limited.

However it isn't likely there will

be any noticeable rush, for all of

them are presently employed, and
will not leave their employers
without a long period of notice.

Transportation, too, is very diffi-

cult to get, and requires many
months of waiting. As far as the

p]uropeans are concerned the pro-

cesses of immigration, security,

health, transportation, etc., are

quite involved, and will delay their

arrival here for many months.

Impressions

Two things were very striking

throughout the whole experience.

The first was the ardour—almost a

fervour—with which the Canadian
representatives in the various of-

fices over there carried out their

duties. Men and women alike

worked without regard to time oi'

personal interests. The needs of

the people they were handling, the

need for these people in Canada
seemed their only concern. There
was a great activity in every of-

fice. Corridors were packed with

waiting men, women and children,

and offices were busy in every cor-

ner with patient, helpful, intelli-

gent Canadians trying to do some-
thing for those who so badly need-

ed intelligent handling, under-

standing, advice and direction. It

was very gratifying to a visiting

Canadian to see the country's re-

presentatives doing such an ex-

cellent job. It was more than
gratifying—it made one proud to

be a Canadian.

The other notable feature was
the esteem in which Canada is

held. Everywhere people spoke well

of Canada—told of friends or re-

latives already there who had writ-

ten back in glowing terms urging

them to follow—asking about em-
ployment and how to get there. In

the United Kingdom it was the

same thing. Apparently Canada is

on everyone's lips and minds. It

looks at last as though it were
Canada's turn.

Personal

As far as the General Secretary

is concerned he would like to say
that he feels greatly honoured in

having been selected by the gov-

ernment to share in this task. He
is grateful to Council for making
it possible to accept. He is humble
in recognition of the seriousness

and the responsibility of the work,

and of his limitation in accomplish-

ing it. He hopes that Canadian
engineers right across Canada will

go out of their way to be interested

and to be helpful to any of these

people with whom they may come
in contact. There is room in Can-
ada for more people. It seems to

make sense that some of them
should be engineers, and that engi-

neers should help engineers. He
hopes too that members of the In-

stitute will be pleased and perhaps

proud that their organization has
had some part in this humanitar-
ian effort which is unique, at least

as far as professional societies are

concerned.

Sixty-sixth Annual General Meeting

Notice is hereby given, in ac-

cordance with the by-laws, that

the Annual General Meeting of

The Engineering Institute of Can-

ada for 1952 will be convened at

Headquarters at eight o'clock p.m.

on Thursday, January 31st, 1952,

for the transaction of necessary

formal business, including the

appointment of scrutineers for the

officers' ballot. It will then be ad-

journed to reconvene at the Hotel
Vancouver, Vancouver. British

Columbia, on Wednesday, Mav
8th, 1952.
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An Historic Occasion

i

Left, Ira P. Macnab, president E.I.C., right, J. Calvin Brown, president A.S.M.E. In background,
portrait of James Watt, the inventor of the steam engine.
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Co-operation and the International

Council

Herewith is the text of a recent-

ly rewritten co-operative agree-

ment with tlie American Society

of Meclianical Engineers. The
agreement was signed first in 1943,

but after several years of opera-

tion and experience it was agreed

it should be rewritten to record

all the original points and to in-

clude all those that have been

developed since. It was signed by
the president of A.S.M.E., J. Cal-

vin Brown, and the president of

the Engineering Institute, Ira P.

Macnab in New York on Octo-
ber 26th.

Here is a document which is

rnique in engineering circles. Its

significance goes far beyond the

words contained in it. It is an ex-

pression of friendship and good-

will between societies of two dif-

ferent countries. It is a deelai'a-

tion of faith in each other, and in

the profession. It is a promise of

better understanding and co-opera-

tion between all engineers. It i-:

a plain statement of determination

to work together patiently and in-

telligently to the end that the pro-

fession and the public may be bet-

ter served.

The offi&ers of the Institute are

proud to be associated in this

manner with this great American
organization of mechanical engi-

neers. It is their hope that the

years ahead will see an ever

widening circle of co-operative

accomplishments througli the In-

ternational Council.

Agreement of Co-operation

between

The Engineering Institute of Canada

and

The American Society of Mechanical Engineers

By this agreement, the Councils

of The American Society of Mech-
anical Engineers and of The Engi-
neering Institute of Canada, pledge

continuing mutual co-operation,

and establish an agency to be

known as the ASME-EIC Inter-

national Council for fostering such

co-operation.

This agreement supersedes the

pn \ious agreement adopted in

194:-!. and as amended in 1945 and
1948.

The International Council

Each society shall appoint four

representatives, one if possible

from the current membership of

rach governing body, to constitute

a continuing ASME-EIC Interna-

tional Council which shall select

its chairman and secretary and
slmll meet at least, annually.

S-J3sested Avenues of Co-operation

Tht" following shall guide but

not limit the International Coun-
ril in its future work:

(1 ) Meefings

To facihtate the interchange of

rxperierK-e between members of

the two societies, the International

Council will explore all opportuni-

ties for useful joint meetings and
further the participation of mem-
bers of each society in meetings of

the other.

(2) Member Organizations

(a) Each society will continue

to encourage co-operation througli

joint meetings and other activities

between neighboring ASME Sec-

tions and EIC Branches. The In-

ternational Council will review
such activities and make sugges-

tions.

(b) The International Council
will review proposals for the

establishments of organizations of

one society in the field of influence

of the other and seek agreement
between the two societies as to the
solution in the best interest of the

professions of the two nations,

after consulting the engineers in

the locality of the proposed or-

ganizations.

(3) Student Organizations

(a) Each society will continue
to encourage co-operation, through

joint meetings and other activities,

between neighbouring ASME Stu-

dent Branches and EIC Student

Sections. The International Coun-
cil will review such activities and
make suggestions.

(b) The International Council

will review proj'.osals for the estab-

lishment of organizations of one

society in the field of influence of

the other and seek agreement be-

tween the two societies as to the

solution in the best interest of the

professions of the two nations,

after consulting the engineers in

the locality of the proposed or-

ganization.

(4) Secretary Membership

Each organization shall elect the

secretary of the other to member-
ship without dues.

(5) Membership Privileges

The International Council will

develop plans for interchange of

membership privileges with a com-
bined rate of dues.

(6) Technical and Program-making Activities

The International Council will

leview annually the plans and pro-

grams of the technical and pro-

gram-making activities of each

organization and make recom-
mendation for (a) broadening the

activities of one so that they may
be of greater value to the members
of the other, (b) participation by
members of one in those activiti-

ties of the other which may be

useful to either or both, and (c)

joint projects that may be mutual
to the engineers of Canada and
the United States.

Recorded Agreements

/. Representative of ASME on EIC Council

A By-Law of The Engineering

Institute of Canada provides that

organizations having a co-operative

agreement with the Institute may
appoint a representative to the

Council of the Institute, such rep-

resentative must be a member of

both organizations.

On January 24, 1947 ASME
Council authorized such an ap-

pointment.

//. Attendance at Meetings

Members of each organization

enjoy the privileges of attendance

at meetings of the other on the

same basis. (Approved: EIC De-
cember 11, 1948—ASME January
27, 1949.)

Student members of each or-

ganization enjoy the privilege of

attendance at meetings of the

other on the same basis as student
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members of the other. (Approved
ASME September 20, 1950—EIC
Xovonibcr IS, 1950.)

///. Transfer of Students to Junior

AS^VIE lias incorporated the list

of Canadian engineering schools as

a part of the ASME list of ap-

proved schools and graduates of

these schools who were Student

Members of EIC will be admitted

to Junior ^Membership in ASME
under the same procedures that

govern the transfer of graduates

who were Student Members of

ASME.

EIC will admit to Junior Mem-
bership graduates who were Stu-

dent Members of ASME under the

same procedures that govern the

transfer of graduates who were
Student Members of EIC.

IV. Special Student Rates for Society Journals

ASiNIE has authorized a bulk

rate of $3.50 (plus postage) per

annvmi for Mechanical Engineer-

ing to students in Canadian Engi-
neering Schools where EIC has

student members but where ASME
does not have Student Branches.

EIC has authorized a rate of

$2.00 per annum for the Engineer-
ing Journal to ASME Student
Members.

Ira p. Macxab,

President,

The Engineering In-

stitute of Canada.

J. Calvin Brown,

President,

The American So-

ciety of IMechanical

Engineers.

October 26, 1951.

ECPD Meets in Boston

Guidance and Training Featured in 19th

Annual Meeting

The Journal is indebted to George A. Stetson, editor of Mechanical Engineer-

ing, for this report, the original of which has appeared in that publication.—ED

Guidance and Training were

featured at the 19th Annual Meet-
ing of the Engineers' Council for

Professional Development held at

the Hotel Statler, Boston, Mass.,

Oct. 19 and 21, 1951. A panel of

guidance directors from the Boston

area constituted the first of a series

of similar sessions to be sponsored

by the ECPD Guidance Commit-
tee in various parts of the United

States in connection with its re-

cently formulated program. The
Training Committee, which made
a well-remembered presentation

last year of its report "The Finst

Five Years After Graduation,"

put on a panel to review the

high-light of the six-point pro-

gram that was outlined in

the report. The Education Com-
mittee submitted a report on ade-

quacy anrl .standards of engineerinsz

education that deserves careful

study and comment by educator?^

and practising engineers. Ad-
dresses by Harold B. Richmond
and James R. KilHan, Jr., at the

luncheons, and by Eugene W.
O'Brien, at the annual dinner,

further emphasized the importance
of guidance and training.

H. S. Rogers Re-elected Chairman

At the administrative session of

the Council, held on Friday morn-
ing, Harr>' S. Rogers, president,

Polytechnic Institute of Brooklyn,

was re-elected chairman, and Lt.-

Col. L. F. Grant, field secretary.

The Engineering Institute of Can-
ada, was re-elected vice-chairman.

Secretary for the year 1951-1952

will be E. H. Robie, secretary

AIME, and the assistant secretai^

will be C. E. Davies, secretary

ASME. The Executive Commitee

will be composed of the foregoing

officers and V. T. Boughton
(ASCE), C. E. Lawall (AIME),
G. R. Cowing (ASME), M. D.
Hoover (AIEE), W. J. W. Reid
(EIC), H. T. Heald (ASEEi, C.

G. Kirkbiide (AIChE), and C. S.

Grouse (NCSBEE).

For the luncheon on Saturday, the speaker was James R. Killian Jr., president.
Massachusetts Institute of Technolojry. and L. Austin Wright, general secre-

tary, The Engineering Institute of Canada was chairman. Other head table
guests from left to right as shown above were H. P. Hammond, dean of engin-
eering, Pennsylvania State College, member of ECPD Committee on Gui«lance:
William F. Ryan, vice-president. Stone and Webster Engineering Corporation.
Boston, ASME councillor on ECPD; Dr. Harry S. Rogers, president. Polytechnic
Institute of Brooklyn, chairman ECPD.
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Head table for the annual ECPB dinner. Left to right, J. P. H. Perry, past-
chairman of ECPD; Philip N. Rugg, president. New England Engineering
Society; T. H. Chilton, president of American Institute of Chemical Flngineers;
R. J. S. Piggott, president of American Society of Mechanical Engineers;
Eugene O'Brien, guest speaker; and L. F. Grant, vice-chairman, ECPD.

Chairmen of ECPD Standing
and Special Committee elected at

the Boston meeting are: Guidance,
B. G. A. Skrotski; Education,

Thorndike Saville; Training. A. C.

Monteith; Recognition, R. H. Bar-
cla.y; Information, John Beall;

Ethics, William F. Ryan; and
Student Development, Walter J.

Seeley.

ECPD Financial Statement

At the administrative session of

the Council on Friday morning the

financial statement for 1950-1951

and the report of the auditors were
accepted. The financial statement
showed a balance as of a year ago
of $21,958.07 receipts during the

year of $41,233.80, expenditures of

$28,930.11, and a balance as of

Sept. 30, 1951, of $34,261.76. The
balance sheet showed reserves of

$47,859.76 which includes the pub-
lications surplus (cash plus inven-

tory) of $15,005.00. and monies re-

ceived and earmarked for the Spe-
cial Training Program of $8,901.00.

A budget for 1951-1952 was
adopted.

1952 Meeting to be Held in Chicago

It was voted to hold the 20th

Annual Meeting at the Hotel Sher-

man, Chicago, 111.,' Sept. 11-12,

1952, in conjunction with the Cen-
tennial of the American Society of

Civil Engineers.

Accreditation Activities

At a closed session of the Coun-
cil the Education Committee ren-

dered its report on accreditation of

undergraduate engineering curricula

and programs of technical institute

type in the United States. With
the publication of the complete

ECPD report for 1950-1951 the

newly accredited curricula and
programs will be made public.

Harold B. Richmond Addresses

Luncheon

Dr. Rogers presided at the lunch-

eon on Friday and introduced the

speaker, Harold B. Richmond,
chairman of the board. General

Radio Company, Cambridge,

Mass., whose topic was "Ob-
servations on Co-operative Course
Training as Viewed by a Manu-
facturer." Graduates of co-oper-

ative courses are a full year

ahead in industrial know-how
over engineering graduates from
conventional engineering courses,

Mr. Richmond asserted. The
reason for this advantage, he

claimed, lies in the fact that

such graduates are "house-

broken," in so far as industry is

concerned, by their part-time ex-

perience as employees during their

college years.

For successful operation of such

type of engineering education, both

the college and the employer must
exercise intelligent supervision. He
had found that undergraduate co-

operative students were likely to

prefer a piece-rate job during their

training period because of the

higher income they could derive

from it. Candidates for master's

degrees, however, were more inter-

ested in the experience their co-

operative courses afforded them.

In summarizing his general con-
clusions, Mr. Richmond stated that
graduate course co-operative pro-

grams are better than undergrad-
uate ones because of better plan-
ning. Employers should have well-

organized programs for all co-

operative students. Better co-ordin-
ation should exist between the em-
ployer and the college authorities.

It might be necessary to establish
some scholarship qualifications as
requirements for undergraduates
undertaking co-operative courses.

The college should put its best man
in charge of its co-operative pro-
gram, one able to convince the
manufacturer that the opportunity
to participate in the program is

beneficial to him. Constant com-
munication between the college

and the employer is essential to

the success of a program. In his

opinion the best job of student
training is being done by the large
companies. Although a manufac-
turer may not be able to get the
man he needs today, he concluded,
the present is a good time to plan
for the future when he will be able
to get them.

E. W. O'Brien Addresses Annual

Dinner

The annual dinner of the Coun-
cil and its guests was held on Fri-

day evening, and was preceded by
a reception. Lt. Col. L. F. Grant,
vice-chairman ECPD and field

secretary E.I.C.. presided. He in-

troduced past-chairmen of the
Council, the presidents of partici-

pating societies present, and repre-

sentatives of local engineering so-

cieties. Dr. Rogers presented his

1951 report as chairman of the
Council, "Service, Motivation, and
Support."

Eugene W. O'Brien, vice-pres-

ident W. R. C. Smith Publishing
Company, Atlanta, Ga., and past-

president, ASINIE, spoke on the

topic, "What Junior Engineers
Find Important." Mr. O'Brien
said that he had been carrying on
a personal survey among young
engineers as he met them in his
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travels in an effort to find out

what factors in their success

and progress appealed to them
as being most important. In

analyzing the 428 replies he had

received in the course of his in-

quiries, he found that he could

group them into nine classifica-

tions. The most frequently men-
tioned factor Mr. O'Brien cap-

tioned as '"people". Next came the

influences of "friendships and
wives." What was termed "per-

.-ionality" fell into third place, and

"articulateness," "practical exper-

ience." "basic engineering funda-

mentals." "loyalty to the job or

company." "planned objectives,"

and "self-analysis" followed in the

order named. Mr. O'Brien added

that he had been impressed with

the fact that "a fair number (of

the men interviewed) mentioned

that they were engaged in some
sort of civic or public activity."

J. R. Killian, Jr., Speaks at Luncheon

L. Austin Wright, general secre-

tary, The Engineering Institute of

Canada, presided at the luncheon

on Saturday at which .lames

Rhyne Killian, Jr., president,

Massachusetts Institute of Tech-

nology, spoke on Student Coun-

seling in an Engineering School.

President Killian outlined some
novel and interesting work being

carried on in this field by his in-

stitution and among M.I.T.

alumni.

Panel on Training

At the 1950 ECPD Annual
Meeting held at Cleveland, a high

point of interest and enthusiasm

was the presentation of a six-

point programme of training to

bridge the gap between college

and industry by developing pro-

gi-arames for the first five ^ears

after graduation. A volummous
report, prepared by the ECPD
Training Committee, of which A.

C. Monteith is chairman, was
dramatically presented by the

chairmen of sub-committees who
had directed the six principal

phases of the proposed plan. To
implement the plan the Commit-
tee recommended the employment
of a field secretary or co-ordinator

who would .assist and advise com-
munities in which the plan might

be tried. It was estimated that

the expense of this implementa-
tion would amount to .S20,000 a

year for a period of five years, in

which time, it was felt, the value

and practicability of the plan

could be demonstrated.

Following the 1950 meeting,

efforts to raise the needed funds,

while partially effective, gave rise

to a number of questions, as a

result of which the Training Com-
mittee decided to make a further

presentation at Boston. With H.
N. Muller, Jr., secretary of the

Training Committee presiding, a

panel of six speakers discussed

various phases of the plan after

Dr. Rogers sketched the history

and present .status of the commit-
tee's work. Mr. Muller spoke

briefly on implementation of the

six-point programme, and intro-

duced each member of the panel

in turn. H. P. Hammond, dean
emeritus, Pennsylvania State Col-

lege, spoke convincingly of the

great need for the proposed plan.

J. K. Walter, training supervisor,

West Penn Power Company,
covered the orientation and train-

ing phase; J. C. McKeon, man-
ager, university relations, West-
inghouse Electric Corporation,

showed how the plan afforded

o})portunities for continued edu-

cation, K. B. McEachron, Jr.,

manager. Technical Education
Division, General Electric Com-
pany, stressed the need for inte-

grating the young graduate and
his family into the life of the

community in which his job was
located. C. S. Crouse, head, de-

partment of mining and metal-

lurgical engineering. University of

Kentucky, spoke on professional

registration, and F. N. Entwisle,

Testing and Guidance division,

Newark College of ^Engineering,

on the importance to young men
of self-appraisal.

A general discussion followed

the formal presentations by mem-
bers of the panel. Col. L. F. Grant
reported successful initiation of

the plan on a modest scale in

Canada. Dr. Rogers reverted to

the need to implement the pro-

gramme and made it very clear

that the problem of implementa-
tion is a problem of money. He
urged engineers present to locate

in their communities companies
who would be willing to provide

at least $1,000 each per year for

a period of five years so that a

demonstration of the practicabil-

ity and value of the plan could be

made.

Dr. Rogers then introduced S.

C. HoUister, dean, college of engi-

neering, Cornell University, who
presented the report of a special

committee on Adequacy and
Standards of Engineering Cur-

ricula. This report will be pub-
lished in the Engineering Journal
at a later date.

Panel on Guidance

The session on
ing was devoted

Saturday morn-
to the w-ork of

the Guidance Committee. Dr.
Rogers presented a brief resume
of ECPD's interest in guidance,

recalling the work carried on in a

field of the pre-engineering inven-

tory and aptitude testing. He then

turned the session over to Willi?

F. Thompson, chairman of the

Guidance Committee, vice-presi-

dent, Westcott and Mapes, Inc..

New Haven, Conn., vice-president-

elect ASME, who outlined the

Committee's current program in

a paper entitled, "Wanted—Engi-
neers." This paper will appear in

a later issue of the Journal.

Ernest Hartford, executive

assistant secretary' AS^ME and

secretary of the Guidance Com-
mittee, outlined what the Guid-

ance Committee hoped to accom-

plish by the program which

was to follow his talk, a pane!

discussion of the high school's

point ,of view on guidance. ]\Iem-

bers of the panel were: Frederick

A. Small, principal, School De-
partment, Norwell, ]Mass.:

Thomas D. Ginn, director of voca-

tional guidance, Boston School

Committee; and Aaron Fink,

guidance director. School Depart-

ment, Stoughton, Mass. All these

speakers gave objective and stim-

ulating accounts of the work
carried on by them, with comments
on the Guidance Committee's

program and organization and

practical suggestions from the

viewpoint of the high school. A
lively discussion had to be cut off

because of lack of time.

Committee Reports

The afternoon session was de-

voted to presentation of reports of

the Education. Recognition. In-

formation, Ethics, and Unity
Committees and to the reports of

the constituent organizations..

Resolutions of thanks were pre-

sented and adopted.

The Institute was represented

by L. F. Grant, who was re-elect-

ed vice-chairman, E. V. Buchanan,

a member of Council and repre-

sent ative of the Institut-e on the

Committee on. Professional Recog-

nition: Geo. W. Moxon. on the

Committee on Student Selection

and Guidance; W. B. Wilson. Com-
mittee on Engineering Schools: R.
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C. Flitton, Committee on Profes-

sional Training; J. F. Harris,

Student Development Committee;
and L. Austin Wright, Committee
on Information.

Elections and Transfers

News of Other

Societies

The tenth annual conference of

the Society of the Plastics In-

dustry (Canada) Ltd., will take

place at the Royal York Hotel,

Toronto, Ont., February 21 and

22, 1952.

The Canadian Good Roads As-
sociation recently announced the

election of the Hon. M. D. Rawd-
ing. Minister of Highways and
Public Works of Nova Scotia, as

president of the Association taking

office at the 32nd annual conven-

tion at Toronto November 1-3,

1951.

The American Institute of

Electrical Engineers (33 West
39th St., New York) will hold the

winter general meeting at the

Hotel Statler, New York, January
21-25, 1952.

The 20th annual meeting of the

Institute of the Aeronautical
Sciences (2 East 64th St., New
York 21) is scheduled for January
28 to February 1, 1952, at the As-

tor Hotel, New York City.

The Plant Maintenance Confer-

ence, and Plant Maintenance Show,
at Convention Hall, Philadelphia,

Pa., Jan. 14-17, 1952 is sponsored

by the American Society of

Mechanical Engineers, and the

Society for the Advancement of

Management.

The University of Toronto has

announced that the Fifth Wall-

berg Lecture, Tuesday, Januarv
22, (Convention Hall," 8.30 p.m.)

will be delivered by the Hon. C.

D. Howe, HON. M.E.i.c. The sub-

ject of his address will be "The
Engineer and Government".

At the meeting of Council held at the
'New Sherbrooke Hotel, Sherbrooke,
P.Q., on Saturday, November 10th, 1951.

a number of applications were presented
for consideration and on the recommen-
dation of the Admissions Committee the
following elections and transfers were
effected

:

Members:

E. Bodmer, Montreal.
H. W. Boles, Hamilton.
C. D. Borror, A-sbestos.

J. R. Currie, Hamilton.
W. G. Ferrier, Hamilton.
J. E. Flynn, Vancouver.
J. N. Franklin, .Corner Brook.
E. Halischuk, Asbestos.
G. H. Heyn, Toronto.
F. J. B. Humphrys, Danville, Que.
W. J. Johnson, Vancouver.
J. J. Laffin, New Waterford.
E. J. S. Lang, Quebec.
H. I. MacPherson, Wetland.
H. A. Mes.?ervy, Charlotletown.
S. Mitescu, Arvida.
G. Penney, Corner Brook.
G. A. Piche, Asbestos.
M. N. Tallman, Hamilton.
H. Wittnich, Montreal.
J. A. Zalite, Montreal.

L. D. Almack, Toronto.
W. J. Brooy, Montreal.
H. H. Dofka, Edmonton.
D. Smith, Hamilton.
G. C. Warren, Niagara Falls.

Transjerred from the class oj

Junior to that of Member:

.1. Adams, Saskatoon.
F. A. Bell, Toronto.
W. T. Bothwell, Toronto.
F. H. Brennian, Montreal.
D. R. Brown, Montreal.
B. W. Burgess, Montreal.
C, H. R. Campling, Kingston.
C. H. Clav, South Burnaby.
R. C. Cline, Windsor.
P. V. Covo, Montreal.
R. A. Da\idson, St. Catharines.
T. G. Edgeworth, Shawinigan Falls.

M. Filion, London, Eng.
G. Gareau, Chicoutimi.
J. G. Geiman, Montreal.
H. Hole, Edmonton.
R. W. Hole, Vancouver.
W. H. Kasperski, Flin-Flon.
F. Lareau, Montreal.
P. E. Lefebvre, Montreal.
C. A. Loden, Regina.
D. A. MacLean, Victoria.

J. M. McBride, Edinonton.
J. F. McKay, Sarnia, Ont.
A. H. Mendel, Montreal.
T. A. Miller, Norwood, Man.
W. A. Runge, Kitchener.
C. K. Rush, Ottawa.
J. E. B. Sawyer, La Tuque.
D. V. Schmidt, Hornepayne, Ont.
J. S. Slater, Vancouver.
W. H. Sweet, Belleville.

S. H. Ujjainwalla, Isle Maligne.
.1. M. Wallace, Vancouver.
G. Wesa. Toronto.
J. A. Webb, Calgary.
D. A. Welsh, Prince George.
C. H. Worembrand, Montreal.

' Transferred from the class oj
Student to that of Junior:

F. S. Gue, Hamilton.
P. D. Spector, Hartford, Conn.

R^ H. Tooley, Niagara Falls.

W. M. Walker, Winnipeg.

The following Students were admitted:

W. P. Antoniw
J. G. Aldrich
D. W. Almon
J. R. Anderson
W. K. Armour
A. C. E. Baker
Z. Bakun
C. Banka
R. W. Bartholomew C.
G. P. Berthin J.

M. E. E. Bedford R-
R. C. Blackman J-

J. W. Blakeman R-
G. Boivin D-
H. G. Bowes N.
M. Bozozuk R.
C. O. Brawner D.
E. Bridges C.
D. A. Brooks N.
W. A. Brown w
G. Brunet J-

C. Burgoyne J-

R. S. Butcher M
W. Byskal J-

E. P. Carther J-

J. M. Caron C.

R. D. Carpenter O-
R. J. Chapman N.
A. Charenko C.
O. Chaykowsky P-
C. G. Chenier W.
R. H. Choate J-

R. Christofides L.
T. F. Clahane J-

L. F. Collier G.
J. L. lOormier W
G. Y. Coulombe H.
H. G. Cox A.
W. B. Currie R-
W. E. Currie L-
S. Cymtoaluk G.
P. C. Dahan H.
R. N. JDalby C.
M. I. Danielson J-

H. K. Davis G.
W. R. Dawson P-

R. Demers R.
J. H. Dick E.
D. M. Dingwall J-

J. W. Dlugos D.
G. R, Drummond K.
W. Dudnewich J-

J. Dumanchtilc R-
L. R, Dunn J.

D. E. Eby D.
D. D. Elliott J.

P. T. Estlick R.
B. Ethier J.

M. J. Ferguson J-

T. Ferley D
M. B. Ferman A
D. J. Ferries G
R. J. Flinn J.

G. Forsberg A
R. C. Galbraith S.

D. A. Geldart J.

G. L. Genest R
A. L. Gilbert R
T. R. Giovannettl B
A. J. Gould F
F. A. Grant F,

M. D. Grand Maitre J-

H. Hawkins
W. Heine
Henriksen
Hendrick
E. Hennigar
Henshall
R. Hicks
S. Hoe
M. Home
W. Hryci'OW
B. Jackson
Jacobs
J. Karras
B. Kennedy
G. Kennedy
A. King
Kiemmidis
H. Lien
A. Longson
Lunick
M. MacAulay
D. M. MacfDonald
A. Machacek
B. McColm
H. McGuirk
R. Mclntyre
R. McManus
F. McLean
J. Main
J. Maingot
v. Mason

E. Miller
H. Mensforth
Murphy
C. Nelson
R. Newton
L. Nicoll
Norris
E. Nugent
H. Olsen
J. Palmer
E. Palmer
Page
P. Pagnutti
Perreault
O. Petursson
Y. Pogontcheff
Polnicky
K. Pulfer
H. Pyne
F. Randall
J. Ring
A. Robertson
R. Roach
L. Sarantos
A. Smeltzer
L. Somerville
E. Spring
H. Stuart
G. Stoneman

. Sus
A. S. Sweeney
H, Thomson
Tober
A. Vaudry
W. Ward
E. Walker
A. Welin

Wile
Wood
Young
Zanyk

R.
E.
D.
P.

Applications Through Associations

By virtue of the co-operative agree-
ments between the Institute and the
Associations of Professional Engineera,
the following elections and transfers
have become effective:

Saskatchewan
Member:

G. W. I.ce.

Students:

A. P. Foster.

R. E. Pelkey.
J. D. Tudor.

Junior to Member:

R. H. Cook.

Student to Member:

J. D. Reid,
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REGISTRATION IN ENGINEERING AT CANADIAN UNIVERSITIES

University
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Dalhousie
University

1st

2nd
3rd

45
29
13

..'.'.:::
45
29
13

Total 87 87

Saint Mary's
CoUege

1st

2nd
3rd

28
17

13

28
17

13

Total 58 58

St. Francis
Xavier

1st

2nd
3rd

39
43 (1)

48 (2)

...... 39
43 (1)

48 (2)

Total 130 (3) 130 (3)

N.S. Tech.
CoUege

4th
5th 10 (3)

47 (7)

58 (23)

19 (4)

31 (11)

39 (5)

27 (15) "3(i)
3
4 (3)

117 (16)
133 (56)

Total 19 (3) 105 (30) 50 (15) 66 (20) 3 (1) 7 (3) 250 (72)

Acadia
University

1st

2nd
3rd

26
19

15 (1)

28
19

15 (1)

Total 60 (1) 60 (1)

Mount Allison
University

1st

2nd
3rd

35
36 (1)

23 (4)

35
36 (1)

23 (4)

Total 94 (5) 94 (5)

University of

New
Brunswick

1st

2nd
3rd
4th
5th

3

2

2

19

26 (1)

23 (4)

19 (2)

35 (11)

12

20
13 (1)

13 (2)

23 (11)

14

14

8 (1)

4 (2)

3

1

51

63 (1)

46 (6)

36 (6)

58 (22)

Total 7 122 (18) 81 (14) 40 (3) 4 254 (35)

Laval
University

1st

2nd
3rd
4th
5th

87
97

....

10

9

28
20
22 (1)

12

12

11

3
2

4 (2)

"4 3 "

3

2

......

2

5

87
97
57
49
53 (3)

Total 184 23 70 (1) 35 9 (2) 4 8 10 343 (3)

Ecole
Polytechnique

1st

2nd
3rd
4th
5th

136
1.30 C)
77

.... 37

49 (3)

36(5)
25(3) 2

3 "

2

._,.... 136
130 (1)

77
83 (5)

78 (6)

Total 343 (1) 86 (3) 61(8) 9 5 504 (12)

McGill 1st

2nd
3rd
4th
5th

240 (1)

245 (1)

17

27 (1)

28 (7)

3i

69 (2)

65 (15)

39

42 (7)

46 (16)

'49

56 (2)

64 (17)

"5
'

4
11 (4)

8
"

7 (1)

7 (5)

......

10 (1)

3 (1)

240 (1)

245 (1)

160
215 (14)

224 (65)

Total 485 (2) 72 (8) 165 (17) 127 (23) 169 (19) 20 (4) 22 (6) 24 (2) 1084 (81)

Ottawa
University

let

2nd
3 2

2

3

10
3

3

1 3

6

3

1

18
22

Total 3 4 13 6 1 9 4 40

Carleton
College

1st

2nd
21

22

21

22

Total 43 43

Queen's
I.'niversity

iBt

2nd
3rd
4th

199 (2)

165 (6)

23
26 (5)

39 (7)
28 (6)

26 (2)

23 (4)

5' d)
9 (3)

28" (4)

34 (10) 8 (3) 8

......

IS (1)

199 (2)

165 (6)

143 (16)

151 (32^

Total 364 (8) 49 (5) 67 (13) 49 (6) 14 (4) 62 (14) 15 (3) 16 (2) 22 (1) 658 (56-

Toronto Ist

2nd
3rd
4tb

27
3

5
8

1

6

84
52

69
71

94

53
64

96

62
47
65

80

59
51

31
48

24
8

5

10

73

67

66
100

14

4

3

17

10

3

9

14

38
18

18

28

485 (31

307 (12)

335 (411

4780481

Total 43 7 276 307 264 189 47 306 38 36 102 1605(201)

Manitoba Igt

2nd
3rd
4th

111 (4)

84 (6) 43'
"(5)

47 (16)

ig" (6)

20 (5)

......

6 31" (6)

37 (9)

3"'"' 111 (4)

90 (6>

99 (171

104 (301

Total 195 (10) 90 (21) 39 (11) 9 68 (15) ^
!

404 (57

1

NOTK-The figure! shown in iracketfl indica e, in eiich case, t he number of veterans include i in tlle figure immediatelj' preceding.
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REGISTRATION IN ENGINEERING AT CANADIAN UNIVERSITIES— Continued

University
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Saskatchewan 1st

2nd
3rd
4th

132 (2)

69 (I) —
1

4(1) 4(1)

10
7

5

40'
"(l)

31 (5)

"9

13 ('2)

2'"

8

25"(3)
25 (7)

2"
8

9 (1)

132 (2)

81 (1)

92 (4)

99 (17)

Total 201 (3) 5(1) 4(1) 22 71 (6) 22 (2) 10 50 (10) 19 (1) 404 (24)

Alberta Ist

2nd
3rd
4th

150 (4)
38' (1)

30 (3)

44 (9)

'48' (2)
33 (1)

41 (10)

13 (1)
11 (3)

19 (2)

...... "i
9
9 (4)

3

2 (I)

150 (4)

108 (4)

87 (7)

113 (26)

Total 150 (4) 112 (13) 122 (13) 43 (6) 1 1 26 (4) 5 (1) 460 (41)

British
Columbia

1st

2nd
3rd
4th

183
143 '2"

3

19""

19

'32

57

'25

48

9

6

7

12 14

53
49

"6
"

7 10

6
"

'

5

192 (3)

149 (4)

164 (8)

224 (67)

Total 326 5 38 89 73 34 22 102 13 16 11 729 (82.)

Canadian
Services
Colleges
Royal Roads 1st

2nd
50
40

50
40

Total 90 90

Royal Military
College.

1st

2nd
3rd
4th

60
40
59

7 12
"8

'i7

60
40
68
44

Total 159 16 12 8 17 212

Grand Total 2972 638 1319 787 189 61 34 122 102 186 7509(676)

.

Prospective
1952 Graduates 10 212 529 314 47 336 50 57 1717(472)

tAlberta includes Petroleum Engineering, 2nd Year 18(1), 3rd Year 18(3), 4th Year 23(7).

Note—The figures shown in brackets indicate, in ea<!h case, the number of veterans included in the figure immediately preceding.

It should be noted that the

registration list of engineering

students this year includes, for

the first time, those in attendance

at the Canadian Services Colleges,

Royal Roads and The Royal Mili-

tary College. Courses in Civil,

Chemical, Electrical and Mechani-
cal Engineering are now being

given and on completion of the

fourth year at The Royal Military

College, students may take their

final year for an engineering de-

gree at one of the imiversities.

While the total enrolment of

engineering students is down again

this year from 8,329 last year to

7,509, tlie trend has been reversed

and the number of first year regis-

trations is 2,105 as compared to

1,874 in 1950. On the basis of

non-veteran enrolment in first year
the figures are 2,086 for 1951 and
1,831 for 1950, giving a net in-

crease this year of 255 or 14 per

cent over the 1950 figure.

As was to be expected, the num-
ber oi prospective 1952 graduates

is down considerably from 1951.

The prospects for employment of

young graduate engineers next

spring should be excellent. The
shortage is not likely to be elim-

inated for quite a number of years

unless the present level of engi-

neering employment drops very
appreciably in the meantime. It

is interesting to note that tlie

number of prospective graduates

for 1951 was 2,450, 1952 is 1,717,

and 1953 will be approximatelv

1,450.

When it is considered that Can-
ada has been absorbing engineer-

ing graduates at a rate of more

than 3,000 per annum for the past

four years, the fact that fewer

than 1,500 per year are likely to

be available during the next four

years is bound to have an appre-

ciable effect on the economic use

of engineers by industry. That
there will be a continuing short-

age of engineers to meet the de-

mand in the next few years seems
practically certain.

The relative proportion of total

registration in different courses

shows very little change from

that of the previous two years.

An Amendment to the By-laws Proposed

by Council

In accordance with Sections 19

and 80 of the by-laws, the Coun-
cil presents for the consideration

of corporate members the follow-

ing proposal for the amendment
of Section 55 of the by-laws.

This proposal will in due course

be submitted for discussion at the

annual general meeting on May
7th, 1952, m Vancouver, and will

subsequently go out to ballot of

the corporate membership. The
proposal now submitted was ap-

proved by Council on November
10th, 1951.

Section 55 — The first sentence
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now reads: "The council shall meet

at least once each month, from the

beginning of October to the end of

April, and at such other times as

may be deemed necessary."

The proposed new wording is

—

"Council shall meet at least

once every two months from

October to May. Additional

meetings that may be necessary

to conduct properly the business

of the Institute shall be held at

the call of the president."

Pe^iXMXjJA

of the Engmeering Institute for the year
V-S61 and was awarded the C.B.E. in 1945.

W. Taylor-Bailey, M.E.I.C., has been ap-
i-fomted president and managing director
cf the Dominion Bridge Company Limit-
ed, and vice-president of Dominion Engi-
neering Company Limited. He has been
a director of Dominion Engineering Com-
pany since 1940.

Ml-. Tayljr-Bailey joined the Domin-
ion Bridge Company in 1908 and has been
closel}' as.socjated with the organization
since then, being successively draughts-
man, de.signer, vice-president in charge
of sales, vice-president and general mana-
ger. His ser'.ice with the Dominion
Bridge Company was interrupted only
during World \Var I, when he served
from 1916-1919. He graduated in civil

News of the Personal Activities

of

Members of the Institute

Dr. R. C. Wallace, hon. m.e.i.c, who
retired earlier this year from the posi-

tion of principal and vice-chancellor of

Queen's University, has been named exe-

cutive director of the Arctic Institute of

Xorth America.
The Arctic Institute announced re-

cently that his work will be on a part-

time basis, since he has accepted other
responsibilities from the Ontario Gov-
ernment.
Dr. Wallace was principal of Queen's

K. C. Wallace, Hon.M.E.I.C.

University from 1936. He had previously

been the president of the University of

A'berta, 1928 to 19.S6. He was professor

of geology and mineralogy at Univei-
-fiiy of Manitoba from 1912 to 1928.

Dr. Wallace was commissioner for

.Vorthern Manitoba from 1918 to 1921.

He wa.-( commi.'j.sioner of Mines and
Xatural Resources for Manitoba from
1926 to 1928. Hi.s contributions to Dro-

fe.ssional societio.s have included service

as president of the Canadian In-ititute

of Mining and Metallurgy (1924-192.5);

president of the Manitoba Educational
A."SOciatic-n (1925-1926)

;
president of the

A.s.eociation of Canadian Clubs (1930-

1932) ; president of The Royal Society

of Canada (1940).

He has been the author of various
papers on economic geology, natural re-

sources, and educational subjects.

J. H. Parkin, M.E.I.C, director of the

National Aeronautical Establishment at

Ottawa has been granted an award in

recognition of his contribution to the ad-

vancement of Canadian Industry and
Science. The Engineering Alumni Medal
was bestowed ui>on Mr. Parkin at the

14th Triennial Reunion of the University
of Toronto Engineering Alumni Associa-

tion in October.
Mr. Parkin's award was for his part in

the advancement of Canadian aeronautics
A graduate of the Uni\-ersity of Toronto,
and a professor there when he constructed
Canada's first experimental wind tunnel
in 1917, he spent 12 years, 1917-1929, de-
veloping the iJniversity of Toronto course
in aerodynamics before being appointed
to the National Research (Council, Ot-
tawa. He became director of the Division
of Mechanical Engineering, National Re-
.search Laboratories, in 1937. The citation
accomiianying the medal states that Mr.
P;irkin iiionecred Canada's basic aero-
dynamic re.-earch.

This is n..t the first of such honours for
Mr. Par! in: he holds the Gzowski Medal

J. H. Parkin, M.E.I.C.

W. Tavlor-Bailev, M.E.I.a

engineering from McGill University in

1916.

He is also a director of Dominion
Hoist and Shovel Company Limited.
Roy.il Bank of Canada, Robert Mitchell
and Company Limited, National Brew-
piies Limited, National Drug and
Chemical Company of Canada, Wabasso
Cotton Limited and Steel Company of

Canada.

A. H. Cowie, mj;j.c., has been ap-
l)ointed vice-president, general manager
and a director of tlie Dominion Bridge
Company Limited.
Mr. Cowie recei\ed his education in

Eugiand and a degree of M.Eng. at

Liverpool University. He joined the
D.^nunion Bridge Compan}- on arrival

in Canada in 1910, serving in the draw-
ing office, design and contracting de-
partments. He was appointed assistant

t.) general manager in 1925, assistant

general manager in 1929 and manager
of the eastern division in 1934.

He served in World War I from 1914-
U119. being awarded the Militarj' Cross
.i"d Bar. He later joined the Grenadier
'Miirds and was in command of tihe unit
iirni 1929-1931. During World War II,

he was general manager of Wartime
Merchant Shipping Limited at the time
of Its organization period, and was sub-
^e luentl.v its vice-president.

He was a member of the Executive
Crmmittee of the Canadian Standards
.\s ociati.n for a period of 15 years and
w\; recently appointed an honorar>-
life number. He was one of the organ-
izers of the Administrative Board of
I he Canadian Welding Bureau, and
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Chairman from its inception in 1947 un-
til the end of the last year.

In addition to his duties at Dominion
Bridge Company Limited, Mr. Cowie is

A. H. Cowie, M K.i I

a director of Dominion Hoist and
Shovel Company Limited, Eastern Can-
ada Steel and Iron Works Limited and
Robb Engineering Works.

Hubert G. Welsford, m.b.i.c, was re-

cently appointed the president and man-
aging director of Dominion Engineering
Works Limited and Dominion Engineer-
ing Co. Ltd.
Mr. Welsford is also vice-president

and director of Dominion Bridge Com-
pany, Limited; president and managing
director of Dominion Hoist and Shovel
Company Limited; and president of

Continuous Wood Grinder Company
Limited. He is a director of Canadian
Pratt - Whitney Aircraft Co. Ltd.

;

Shawinigan Water and Power Comoany;
and Consolidated Mining and Smelting
Company.

H. G. Welsford, M.E.I.C.

Mr. Welsford joined the Dominion
Bridge Company in Winnipeg, Man., in

1910. He returned to the Company in

Winnipeg in 1919, after service with the
R.F.C. and the R.A.F., for which he
was awarded the M.B.E. (Military).
He was a sales engineer with Dominion
Bridge Company in Montreal (1921-

1923). He was appointed assistant gen-

Established upwards of 25 years and with

agents across Canada. We maintain stocks

of a full range of standard starters and carry

supphes of necessary spare parts for imme-

diate replacement.

Type "SCF" Magnetic Starter.

Maximum rating 3 H.P., 550 volts, 3 phase. Fitted with

maximum of two overcurrent relays with oil dashpot time

lags. This compact design

gives close protection to

motors taking currents as

low as 0.085 amps. ^

Type "SCI" Magnetic Starter.

Maximum rating 7\'2 H.P., 550 volts, 3 pluise.

Cover removed and interior partly withdrawn to

facilitate access to line and motor terminals. Fitted

with three overcurrent relays.

ALLEN WEST (CANADA) LIMITED
BIRKS BUILDING—MONTREAL 2, QUEBEC

Representatives of Allen West & Co. Limited, Brighton, England

MAIVUFACTURERS OF MOTOR CONTROL GEAR
For information on our Jfill range of control gaar lerite to above or to~^

SAINT JOHN, N.B.—E. S. Stephenson & Co. Ltd., 15 Dock Street
TORONTO—Taylor & Connon Ltd., 34 Britain Street
WINNIPEG—Power & Mine SuppW Co. Ltd., 123 Princess Street
CALGARY— Electrical Industries Ltd., 808-9th Ave. W.
EDMONTON—Electrical Industries Ltd.. 10105-106th Street
VANCOUVER—Tliomas W. MacKay & Son, 1807 Fir Street

eral manager of Dominion Engineering
Works, Montreal, in 1923 ; and general

manager in 192G.

H. S. Van Patter, M.E.I. t.

H. S. Van Patter, mj;.i.c., vice-president
of Dominion Engineering Works Lim-
ited, and chief engineer of the hydraulic
division, has been elected a director of

the Company. Mr. Van Patter is a

graduate of Queen's University (M.A.
1912, mathematics; B.Sc. 1915, civil engi-

neering).
After overseas ser\'ice with the Third

and Fifth Divisions of the Canadian
Field Artillery and a year as lecturer

in mathematics at Queen's University,

he joined the engineering staff of Dom-
inion Engineering in 1920, shortly after

the company had embarked ia the

hydraulic turbine business with initial

rrders for the Cedars an-d Laurentide
power plants.

Since 1925 Mr. Van Patter has been
in charge of the hydraulic division of

the Compan3' as hydraulic engineer and
chief engineer, and recently as vice-

president and chief engineer.

A. Rnesell, m.eli.c, a mechanical engi-

neer with Imperial Oil Ltd., at Sarnia,

Ontario, has been appointed to serve

on a committee on Unfired Pressure
Vessels, a subcommittee of the Boiler

Code Committee, of the American So-
ciety cf Mechanical Engineers.

P. K. Farmer m.e.i.c, district manager
of the English Electric Company, Win-
nipeg, is the national president of the

Junior Chamber of Commerce.
Mr. Farmer has been active in Junior

Chamber of Commerce for many years

and was active also in municipal groups
at St. Catharines, Ontario, where he was
the acting manager of industrial sales of

English Electric until 1950. There he
was president of the regional Junior
Chamber of Commerce; a member of

the board of governors of the municipal
airport; a governor of the St. Catharines
General Hospital ; a director of the Ad-
vertising and Sales Club; vice-chairman
of the Hospital Council; and vice-chair-

man of the industrial control section.
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Ever think of using

Bus Duct

in your plant?

Chances are, you are now using a

centralized system for power and light

distribution, with separate circuits being

carried from panelboards to individual

loads. These load-points are usually

remote from distribution centres.

• • •

Bulldog type "BD" Plug-in Duel uses a

deceiriralized system with BUStribution

DUCT runs stretched over the length and

breadth of he building and directly over

the load areas.

• • «

It is a low-cost, high-efficiency system

that provides production flexibility and

change-over economy you can't match

with any other method. That's important

these days.
• • •

Why don't you contact the Duct Systems

specialist at the Amalgamated Electric

Office nearest to you to discover how

Bulldog BUStribution DUCT can odd to

the efficiency of your plant?

JOE

AMALGAMATED
ELECTRIC CORPORATION LIMITED

. MONTREAL- TORONTO
WINNIPEC-C«lC«RY-VtNCOUVER

(38) 1204

Canadian Electrical Manufacturing As-

associatipn. He is a member of the Can-
adian Institute of Mining and Metal-
lurgy.

D. W. Bews, M.E.I.C., who was Coun-
cillor of the Belleville Branch of the

Institute, has joined the staff of Queen's
University as an assistant in the depart-

ment of drawing. He was for many
years at Belleville Technical School as

draughting instructor.

V. J. Bakanowski, m.e.i.c, is a senior

assistant project engineer with the Can-
adian Industries Limited in Montreal.
Mr. Bakanowski was previously a

calculator and designer in the Deisel

Electric Locomotive Division of the

Montreal Locomotive Works Limited.

Lt.-CoI. D. Waldock, m.k.i.c, has re-

turned from England to Army Head-
quarters (D.A.D.) in Ottawa. In 1950,

he went to England to the Military Col-

lege of Science at Shrivenham in Wilt-

shire. He had previously been the as-

sistant director of armament develop-
ment Army Headquarters, Ottawa.

T. A. G. Beeching, m.e.i.c, has joined

the Kaiser Engineers, a division of the

Henry J. Kaiser Company, as an electri-

cal designer. He is working at Oakland,
California.

W. L. Govan, m.e.i.c, who has been the

chief engineer of Canadian Arsenals

Limited, at Longueil, Quebec, since 1949,

has now joined the Hydropress Incor-

porated in New York City.

From 1934 to 1944, Mr. Govan worked
successively as maintenance engineer

with the Buffalo Ankerite Gold Mines
Limited, as design engineer for Colville's

Steel Worlcs Ltd. at Motherwell in Scot-

land and design engineer with the Dom-
inion Engineering Works Limited. He
was a Lieutenant in the R.C.E.ME
from 1944-1945 and was special lecturer

in mechanical engineering at the Uni-
versity of Toronto from 1945-1946.

Before joining the Canadian Arsenals
Ltd., he was power engineer with Can-
adian Celanese Ltd., Drummond, Que-
bec, from 1946-1947 and chief engii^eer

for Waterous Limited in Brantford,
Ontario.
He graduated with a B.A.Sc. from

the University of Toronto in 1934.

G. A. Caldwell, m.e.i.c, has been trans-

ferred to Montreal from Toronto where
he was exchange plant engineer with
the Bell Telephone Company.
Mr. Caldwell has been with the Bell

Telephone Company since he came to

Canada in 1925, working as a.s.sistant to

the foreign wire relations engineer from
1925-1929. He was the foreign wire rela-

tions engineer in the Western Area and
was appointed transmission engineer in

1934, toll line engineer in 1938, and ex-
change plant engineer in 1942.

He graduated in electrical engineering
from Glasgow University in 1925.

Colonel G. M. Carrie, m.e.i.c, has re-

turned to Canada from an appointment
with the Canadian Joint Staff, London,
England, for duty with the Department
of National Defence. He has been
named to command a division of the
Defence Research Board that will make
him responsible for the research and de-
velopment requirements of the army.
A veteran of both wars who rose to

the rank of colonel, he will "be closely
a.ssociated with the operations of certain

defence re.seare'h laboratories".

A graduate in civil engineering from
the University of Toronto in 1913 .with

a B.A.Sc. degree, he served in France,

Italy, Egypt, Palestine, Syria, Iraq and
Iran in World War I. In 1922, he re-

tired from the army and returned to

Canada. He took over the active rrian-

agement of Scottish-Canadian Magne-
site Company Limited and after the
amalgamation of this company with the
North American Magnesite Producers
Limited in 1933, he proceeded to organ-
ize Canadian Refractories Limited of

which he became general manager, and
in 1939, president.

At the outbreak of World War II, he
returned to the army and commanded
an artillery regiment and proceeded
overseas. In 1943, he was appointed
director of artillery at Headquarters of

First Canadian Army in England. With
the rank of colonel he was named Can-
adian Armed Forces representative on
the Ordnance Board in the United
Kingdom in 1944, an appointment he
held until his second army retirement
in 1947. Since 1948 he has been in

England with the Canadian Joint Staff.

T. E. Price, m.e.i.c, of Winnipeg, who
retired from Canadian Pacific Railway
Companj' in November 1951, is now
residing in Vancouver, B.C.

Mr. Price graduated from McGill
University with a B.A. in 1907 and re-

ceived a B.Sc. degree in civil engineer-
ing in 1910.

He was associated with Canadian
Pacific Railways as a student, and re-

mained with the organization, returning
to C.P.R. after serWce overseas in

World War I in the Canadian ELailway
Troops. For years he was C.P.R. divi-

sion engineer in Vancouver. He went to
Winnipeg in 1941, and was later ap-
pointed engineer, Maintenance of Way
for Western Lines.

T. B. Smith, m.e.i.c, has joined the
Shell Oil Companj' at Calgary, Alberta.
as gas plant .supervisor.

Mr. Smith previously held the posi-
tion of petroleum engineer with the
Imperial Oil Ltd.. and earlier was with
the International Petroleum Company
Limited, in Peru. South America.
He studied at Queen's University and

graduated in chemical engineering in

1942.

F. W. Buckley, mj;.i.c., project engineer
for the Bathurst Power and Paper Lim-
ited, in New Brunswick, has been ap-
pointed with Mr. Howard Crutchfield,
to design the new Village Bridge in

place of the present outmoded and un-
safe structure. This decision was taken
at a special September meeting of the
Bathurst Board of Trade. The plans
will be submitted to the department of
Public Works, New Brunswick and, if

approved, the project will be under way
early in 1952.

Mr. Buckley graduated in electrical

engineering from the Nova Scotia Tech-
nical College in 1938. was thereafter an
assistant engineer at the Head Office of

the Nova Scotia Power Commission, at

Halifax. He joined the Bathurst Power
and Paper Company Limited as a de-

signing engineer in 1947.

P. E. Douville, M.E.I.C., has joined the

Roads Department of the Province of

Quebec as a resident engineer at Quebec
City. Previously, Mr. Douville was
assistant manager of the Acton Rubber
Comapny in Actonvale, Quebec. He
joined the staff of this Compam- soon
after graduating in chemical engineer-

ing from Ecole Polvtechnique, Montreal
in 1943.

G. Y. Dow, M.E.I.C., of Saint John, New
Brunswick, has rejoined the Army with
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the rank of major and is stationed in

Halifax, N.B.
Major Dow held the rank of captain

in the Royal Canadian Engineers in

1941. After his war service, he returned
to the Refrigeration Service Company
ip. Saint John, as service manager and
became vice-president of the Company
in 1947.

A. L. Gourley, jr.E.i.c, has joined
Thermax Limited at Orillia, Ontario, as

chief engineer, after working as an engi-

neering assistant with C.I.L. in King-
ston, Ontario. Mr. Gourley graduated in

mechanical engineering from Queen's
University in 1946.

J. J. Hudson, jr.E.i.c, graduate of the
University of New Brunswick in electri-

cal engineering in 1949, is now employed
as a junior motor engineer with the
Reliance Electric and Engineering (Can-
ada) Ltd., Welland, Ontario. Previously
he was a service engineer with the
Canadian General Electric Co., Ltd.,

in Toronto.

W. G. MacLaren, jr.E.i.c, who was a

job engineer for the Foundation Com-
pany of Canada, Limited on the exten-
sion of the powerhouse at Kananaskis,
Alberta, which is now completed, has
been appointed resident engineer for the
Company on the construction of a re-

fractory brick plant at Marelan, P.Q.,

for Canadian Refractories Ltd.
Mr. MacLaren graduated in 1950 from

McGill University.

J. W. Powers, jr.E.i.c, is assistant to

the divisional engineer of Consolidated
Paper Corporation at Grand'Mere, P.Q.
Mr. Powers joined the Company in

1946, aft€r graduating in mechanical
engineering from Nova Scotia Technical
College.

W. S. Donald, jr.E.i.c, is a civil engineer
in design with C. D. Howe Company
Limited, in Montreal. He graduated in

1949 from the University of New Bruns-
wick and received the degree of M.S.
from Ma.ssachusetts Institute of Tech-
nology this year.

Raymond Barette, jr.E.i.c, has joined
the Underwriter's Adjustment Bureau,
Ltd., in Montreal. He previously worked
for J. S. Hewson, Ltd., and Collet
Freres Ltd.

Mi-. Barette graduated with a B.A.Sc.
in civil engineering from Ecole Poly-
technique in 1947.

C. G. Simms, jr.E.i.c, has joined the
Aluminum Company of Canada in

Montreal. He worked previously with
Stadler, Hurter and Company in Mont-
real.

He graduated in civil engineering from
McGill University in 1949.

W. C. Smith, jr.E.i.c, of the Square D
Company Canada Ltd., has been trans-

ferred by the Company from Toronto

Erratum
In a personal about Mr. J. H. Scovil,

jr.E.i.c, which appeared in the October
issue of the Journal, there was an error,

and a corrected item is as follows:

J. H. Scovil, Jr.E.i.c, of Shawinigan
Engineering Company, has been trans-

ferred from Montreal to Chute-a-la
Savane, Que., where the Company is

doing the design work for the Peribonlca
No. 2 development.
Mr. Scovil graduated from the Uni-

versity of New Brunswick in civil engi-

neering in 1947.

to Winnipeg. He joined the sales stall

of the Company in Montreal in 1948.

He was the secretary of the Junior
Section of the Montreal Branch of the
Institute in 1949.

L. E. Rodway, jr.E.i.c, has joined the
Canada Cement Company Ltd., in Tor-
onto, as an engineer in the sales de-
partment.
Mr. Rodway previously worked as

Reinforced Concrete detailer and de-
signer for the Dominion Bridge Com-
pany in AVinnipeg. He graduated in civil

engineering from the Manitoba Uni-
versity in 1949.

Z. L. Szeliski, jr.E.i.c, is working as a
junior structural engineer with the
Canadian National Railways in Mon-
treal, after holding the position of

designer draughtsman in the Chief
Engineer's office of the British Railways
in London, England.
Mr. Szeliski graduated as an engineer

from the Polish University College in

London in 1951.

K. H. Williamson, jr.E.i.c, has left Can-
ada on an Athlone Fellowship and is

now on the staiT of Messrs. Siemens in

London, England, where he will remain
for two years.

Mr. Williamson was previously a tele-

phone transmission engineer with the
Manitoba Telephone System. He gradu-
ated in electrical engineering from the
University of Manitoba in 1949.

A. C. Chadwick, jr.E.i.c, is assistant

plant manager with British Titan
Products Company Limited at Billin^g-

ham-on-Tees in County Durham, Eng-
land.

Previously, Mr. Chadwick was a
chemical engineer in the Technical
Service Department of the Anglo-
American Oil Company, at Fawley in
Hampshire, England. He graduated from
the University of Toronto in 1950.

G. A. Pritchard, s.E.i.c, (University of
British Columbia, B.A.Sc, mechanical,
1951) is an engineer-in-training with
A .V. Roe (Canada) Ltd., of Malton,
Ontario.

H. L. Archibald, s.E.i.c, (Nova Scotia
Technical College, B.Eng., electrical,

1951) is working in Halifax for the
Nova Scotia Power Commission.

B. Petley, S.E.I.C, (McGill University,
B.Eng., chemical engineering, 1951) is

a cadet engineer in the Chemical Divi-
sion of Koppers Company, Inc., at

Kobuta, Pa.

J. E. Durocher, s.E.i.c, (McGill Uni-
versity, B.Sc, civil, 1951) is employed
by the Aluminum Company of Canada,
Limited, as a civil engineer in the hy-
draulics department at the Ship.shaw
Power Devolpment, Arvida, Que.

R. H. Scott, S.E.I.C. (University of British

Columbia, B.A.Sc, mechanical, 1951) is

on the student training course at Can-
adian Westinghouse Limited, Hamilton,
Ontario.

R. Guimond, s.E.i.c, (Ecole Polytech-
nique, B.A.Sc, civil, 1951) is an engineer
with the Marine Industries Limited in

Sorel. P.Q.

N. D. Heaslip, s.E.i.c, (University of

British Columbia, B.Sc, chemical, 1951)

is a chemist with the Canadian Indus-
tries Limited at James Island, B^-itish

Columbia.

Bernard Beaton, s.e.lc, (Nova Scotia
Technical College, B.Eng., civil, 1951)

is a civil engineer with Canadian Na-
tional Railways in New Brunswick.

Venus...the

Symbol of

Perfection
In 2000 or more years of

sculpture, the Venus de Milo

stands alone, unequalled

in perfection.

And through all the

modern changes in art and

methods of drawing . . .

Venus Pencils are preferred

by artists, architects and

draftsmen, as the

most perfect drawing

pencils.

Whether the artist seeks

sharp, clean lines, soft

shadows or

"imagination" ... he

can always unfailingly

find exactly the grade

of pencil he needs

in one of the Venus

17 degrees.

2 for 25
cents

DRmiNG PENCILS

Venus Pencil Co. limited, Toronto, Ont.
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N. W. Bunn, s.E.i.c. has joined the Al-
berta Transit Mix and Concrete Con-
structors Limited, in Calgary. He was
previously sales manager for Truscott
Products Limited in Edmonton, after
graduating in civil engineering from the
University of Alberta in 1950.

G. S. Langnian, s.e.i.c, has returned to
Ottawa. Ontario, from topographical
.'survey work in British Columbia. He
is with the Topographical Branch of the
Department of Public Works. Ottawa.
Mr. Langman graduated in civil engi-

neering from the University of Alberta
in 1950.

P. J. Dowling, S.E.I.C, (University of
Toronto, B.A.Sc, civil, 1951) is working
for the Franki Compressed Pile Com-
pany in Montreal, Que.

K. Madsen, s.e.i.c, (University of Al-
berta, B.Sc, civil, 1950) has joined the
staff of Haddin, Davis and Brown Lim-
ited, consulting engineers, Calgary.

J. A. Spittle, S.E.I.C, holds the position
of field engineer with the North Ameri-
can C\'anamid Limited in Niagara Falls,

Ontario. He wa.s previou.sly a.^^sociated

with the Steel Companj' of Canada at

Hamilton. Ontario, following the Com-
pany's training course.
Mr. Spittle graduated from Queen's

University in civil engineering in 1950.

P. P. Yeh, S.E.I.C, (University of
Toronto. B.A.Sc, electrical, 1951) is an
electrical engineer with James R. Kear-
ney Corporation of Canada Limited in

Toronto, Ontario.

A. M. Conley, s.e.i.c, is a Flying Officer
with the Royal Canadian Air Force in

Ottawa.
He graduated in mechanical engineer-

ing from McGill University in 1950, and
entered the R.C.A.F. soon after.

S. J. Warder, s.e.i.c, is working with the
con.sulting engineers. Underwood and
McLellan in Saskatoon.
Mr. Warder graduated in civil engi-

neering from the University of Saskat-
chewa^n this year.

A. T. Wason, s.e.i.c, (University of
British Columbia. B.A.Sc. mining, 1951)
has been appointed senior surveyor at-
tached to the Public Works Department
at St. Lucia, in the British West Indies.

p. B. Williamson, s.e.i.c, is an engineer
in the electronics departments of
Canadian Westinghouse Company in

Hamilton, Ontario.
Mr. Williamson graduated in electri-

cal engineering from McGill Universitv
in 1950.

S. J. Miller, s.e.i.c, ia in Saint John's,
Newfoundland, with the Department of
Public Works of Canada. He joined the
department in 1950 after graduating
from Nova Scotia Technical College
in civil engineering.

W. S. Veale, s.e.i.c, is in Charlottetown,
P.E.I., with the Department of Public
Works of Canada. He joined the de-
partment in 19.50. after graduating in
"-•ivii engineering from the Nova Scotia
Technical College.

G. F. Mader, S.e.i.c, is in Halifax with
the Department of Public Works of
Canada. He joined the department in

1950 after graduating in civil engineer-
ing from the Nova Scotia Technical
College.

R. S. Wile, S.E.I.C, is with the Depart-
ment of Public Works of Canada, at

Halifax. He graduated from Nova Scotia
Technical College in 1950, after which
lie joined the department.

N. Mangione, s.e.i.c, is with the De-
partment of Public Works of Canada,
at Ottawa. He graduated in civil engi-
neering from McGill University in 1950,
after whicli he joined the department.

Visitors To Headquarters

J. McMillan, m.e.i.c, Calgary, Alberta,
October 17, 1951.

N. Metcalf, m.e.i.c, Dundas, Ontario,
October IS, 1951.

P. E. Fuller, s.e.i.c, Winnipeg, Mani-
toba. October 20, 1951.

R. E. Jess, M.E.I.C., Bedford, P.Q., Octo-
ber 25, 1951.

H. T. J. Young, Manchester, I>ondon.
October 25, 1951.

E. P. Muntz, M.E.I.C, Hamilton, Ontario,
October 25, 1951.

W. J. Bailey, Christchurch, England.
October 25, 1951.

G. T. L. Andrews, m.e.i.c, Kingston.
Ontario, October 26, 1951.

P. E. Bass, M.E.I.C., Thorold, Ontario,
October 29, 1951.

E. Vinet, m.e.i.c, New York, November
1, 1951.

R. M. Hardy, m.e.i.c, Edmonton, Al-

berta, November 1, 1951.

R. C. McMordie, m.e.i.c, Ontario,
NTovember 5, 1951.

d^bituarieg

The sympathy of the Institute is extended to the

relatives of those whose passing is recorded here.

A. G. Jacques, m.e.i.c, formerly genera!

manager of the St. Lawrence Paper
Mills Company Limited and Lake St.

John Pulp and Paper Company Limited,
died in hospital in Montreal on October
12th, 1951.

Mr. Jacques retired from active par-

ticipation in the affairs of the paper
companies in June of this year due to

ill health.

Bom in Montreal in 1896, he was
educated at Quebec High School and
studied at McGill University where ho
graduated in chemical engineering in

1917. He served in the First World War
with the 12th Battalion of the Canadian
Garrison Artillery.

In 1919, he joined Price Bros., Co.,
Ltd., as an assistant chemist. He became
technical superintendent of the East
Angus mill of Brompton Pulp and Paper
Company in 1923 and was made paper
mill superintendent of the Company in

1927. In 1929, he went to the Interna-
tional Power and Paper Company in

Corner Brook, Newfoundland as paper
mill superintendent and later genei-al

superintendent. He returned to Quebec
in 1934 when he joined the Lake St.

John Power and Paper Co., Ltd., at
Dolbeau. Que., as general superintend-,
ent; he was promoted to mill manager
there in 1935.

When the Lake St. John Mill and
the St. Lawrence Paper Mills Co., at
Three Rivers merged in 1938, he moved
to Three Rivers as resident manager of
the St. Lawrence new.«print mill. In
1946. he moved to Montreal as assistant
general manager and was later appointed
general manager of the two newsprint
mills of the St. Lawrence Corporation
Lirnited. He retained the latter position
until his retirement.

Mr. Jacques joined the Institute? as
an .\.=sociate Member in 1936 becoming
a Member in 1940.

Information has only just been re-

ceived that E. G. MacKay, m.e.i.c of
MacKay and MacKay of Hamilton. On-
tario, died on February 17th, 1950.

Mr. MacKav was bom at Braemar in

the County of Oxford in 1888. He studied
engineering at the University of Toronto
where he graduated with a B.A.Sc. de-

gree in 1912. He later qualified as an
Ontario Land Surveyor and as a Dom-
inion Land Survej'or.

Before graduation, he had worked in

Ontario and Manitoba, and he became
a member of the firm MacKaj', MacKay
and Webster, engineers and sun'eyors.

in Hamilton in 1912. He enlisted in

1914 for overseas war service with the

Allied Armies and served until 1919. be-

coming a Lieutenant Colonel. He re-

turned to Hamilton as a member of his

firm and thereafter carried on a general
engineering and surveying practice until

the time of his death.
Mr. MacKay joined the Institute as

an Associate Member in 1921 and be-

came a Member in 1940.

M. J. Rntledge, mj;.i.c., manager of the
city of St. Lambert, Quebec, died at

his home on October 22nd. 1951.

Mr. Rutledge was born at Brighton.
Massachusetts^ in 1887. He studied at

the University of New Brunswick and
graduated in civil engineering in 190S.

He then joined the Hudson Bay Rail-

way. He was an instrumentman with
the Canadian Pacific Railway for two
years. In 1912 and 1913. he was on the
staff of the Dominion Bridge Company
after which he was engaged on subway
design with the Public Service Commis-
sion of New Y'ork for three years. He
returned to Montreal in 1916 as chief

draughtsman connected with the design
of the Mount Royal Tunnel. In 1918,

he was employed as an assistant to

Henry Holgate, m.e.i.c.. consulting engi-
neer until he was appointed town man-
.Tger of Woodstock. New Brunswick, in

1923. He resigned this appointment in

1926 when he became city manager of

St. Lambert.
Mr. Rutledge joined the Institute as

a Junior in 1916, became an Associate
Member in 1919 and Member in 1923.

he was also a Member of the United
States Engineers Institute.
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Employment Service
J.HIS 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.

Personal interviews with the Institute Employment Service, 2050

Mansfield Street, Montreal—Telephone PLateau 5078—may be

arranged by appointment.

Situations Vacant

CHEMICAL
OHBMTCAL ENGINEER required for an
expanding chemical industry in West-
ern Canada. Prefer applicants with
some experience and/or interest in cost
analysis, plant economics and market
studies. Challenging opportunity for
someone leaning towards the economi-
cal phases of business operations. Age
range 25 to 35 years. Apply to File No.
4116-V.

CIVIL

CIVIL ENGINEER, for town located in
New Brunswick. Applicant should be
well qualified. Reply in writing giving
full particulars as to experience, quali-
fications, references and salary expect-
ed. Apply to File No. 4099-V.

JUNIOR CIVIL ENGINEER to follow
basic design of structures. An excellent
opportunity to understudy a highly
qualified senior engineer. Mathematical
aptitude essential. Location Maritime
Province. Apply to File No. 4103-V.

CIVIL ENGINEER to act as estimator in

contractor's office located in Montreal.
Applicant should have 5 to 10 years ex-
perience. Apply to File No. 4114-V.

ELECTRICAL
TWO ELECTRICAL ENGINEERS re-
quired with some experience in design
and testing of electrical appliances and
equipment, by specialized laboratories
in Toronto. Applicant should have pre-
ferably at least two years experience
in the field. Apply to File No. 4100-V.

BLBCTRICAL ENGINEER required by
manufacturer in Montreal for design
of and supervision of manufacture of
miscellaneous electrical panels for fire
alarm systems, clock systems, etc. Cor-
respondence re details of orders for
special material. Company operates on
a five day week, employs just over lOO
persons, lias a company subsidized sick-
ness and accident plan. Apply to File
No. 4107-V.

A JUNIOR ELECTRICAL engineer to
assist in design and installation of elec-
trical switching and control equipment.
Location Maritime Province. Apply to
File No. 4106-V.

ELECTRICAL ENGINEER of 5-8 years
experience in the design and installa-
tion of transmission, substation and
control equipment commonly associated
with 4 to 132 K.V. systems. Must be
qualified to take responsibility for var-
iety of electrical construction. Location
Maritme Province. Apply to File No.
4108-V.

ELECTRICAL ENGINEER required for
the design and sale of electrical panel-
boards, switchboards. Applicant must
be bilingual. Location Province of Que-
bec. Apply to File No. 4112-V.

E3LECTRICAL ENGINEER required by
Ontario works to act as works engineer.
Duties would include heading up a
small manufacturing department, cus-
tomer contact, initiating and handling
internal routine of sales orders, direct-
ing production and material control
and manufacturing planning. Applicant
should be a graduate electrical engineer

with at least five years' experience
preferably on motor control, switch-
board or similar apparatus. He should
be famil.ar with modern manufactur-
ing methods as applied to this type of

equipment. This position will provide
an excellent opportunity for any young
engineer to establish himself in a new
division of one of the largest compan-
ies on the continent. Apply to File No.
41117-V.

MISCELLANEOUS
ASSISTANT MANAGER required by pro-
gessive manufacturer for over a quar-
ter of a century in a small town in

the Province of Quebec. Applicant must
have experience in office management,
metal stamping and sheet metal work.
Must be bilingual. Excellent opportun-
ity for the right man to become Gen-
eral Manager in a few years. Apply to

File No. 4101-V.

CHEMIST OR CHEMICAL ENGINEER
required by public utility in Maritime
Province. Work consisting of directing
the control of water conditioning in

the steam station, the control and con-
ditioning of transformer and lubricat-
ing oils, and the preservation of wood
poles and structures. Salary based on
experience and qualifications. Apply to
File No. 4102-V.

CIVIL OR MECHANICAL ENGINEER re-
quired for design office of organization
in Ontario. Salary commensurate wiUi
qualifications. Living accommodation
available. Apply stating experience in
structural and general olant design to
File No. 4103-V.

TWO JUNIOR RESHJENT ENGINEERS
required by public works in Newfound-
land for work on highway and bridg:e
construction. Recent graduates or engi-
neers graduating in 1952. The posts are
permanent and pensionable on the sal-
ary scale of $2,700.00 to $3,800.00 per
annum in addition a cost of living
bonus of $570.00 per annum for salaries
below $3,100.00 and $480.00 for salaries
$3,100.00 and over is applicable. Apply
to File No. 410D.V.

YOUNG MAN WITH ENGINEERING,
landscaping training required by ex-
panding Memorial Gardens Cemetery
Company, based in Toronto. Knowledge
of construction, drafting and costing re-
quired. Also knowledge of large scale
landscaping and planting is desirable.
Som.e travel. Excellent opportunity for
right man. Apply to File No. 4105-V.

A MECHANICAL OR CHEMICAL engi-
neer required by public utility in Mari-
time Province familiar with high pres-
sure steam power plants and the funda-
mentals of boiler water conditioning.
Apply to File No. 4108-V.

CHEMICAL AND MECHANICAL engi-
neer for instrumentation control and
development in newsprint mill. Should
have some pulp and paper experience.
Apply to File No. 4109-V.

AMERICAN MANUFACTURER of indus-
trial pumps requires engineer to act as
sales engineer. Working from Montreal
headquarters, territory would be East-
ern Canada where products have al-

ready been introduced. Applicant should
be recent graduate with some experi-
ence in the oil industry or pulp and
paper and be preferably bilingual.
Apply to File No. 4110-V.

CIVIL OR MECHANICAL ENGINEER to
act as estimator in Montreal office of
construction company. Apply to File
No. 4111-V.

ENGINEERS required for rapid expan-
sion programme in aircraft industry.
Apply to File No. 4115-V.

The following advertisements are reprinted from last

month's Journal^ not having yet been filled.

CHEMICAL
FIVE CHEMICAL ENGINEERS required
by large chemical organization in On-
tario to act as Sales Engineers. Chemi-
cal Engineer or Chemist from any
Canadian University. Selling experi-
ence is preferred but not necessary
Preferably young men with a definite
aptitude for selling. Apply to File No.
4060-V.

CHEMICAL ENGINEERS with 2 to 1

years operation experience in the
chemical industry. Successful applicants
will be given 6 months special training
period in the U.S.A. before being per-
manently located in Central Alberta
by a maior organic chemical industry
in the production department. Apply
to File No. 4075-V.

CHEMICAL ENGINEERING department
of a large Canadian University will
have a vacancy in the staff at the pro-
fessorial level in the 1952-53 session.
Major qualifications: ability to teach
and direct research in the unit opera-
tions field, a good background in phy-
sical chemistry. An interest in the
petroleum field would be useful though
not necessary. Apply to File No. 4076-V.

CHEMICAL ENGINEEIRS required by a
paper company located in Province of
Quebec. Time and motion study engi-
neers with at least 2 years experience
in time and motion study methods,
plant layout, machine loading and op-
eration write up. Time and motion
engineers should be free to travel.
Apply to File No. 4082-V.

OHBMIOAL ENGINEER or chemist, re-
cent graduate, to undergo training for
a supervisory position in the fabric
dye ng and finishing department of or-
ganization in Province of Quebec.
Salary according to qualifications.
Apply to File No. 4093-V.

CHEMICAL ENGINEER required with 3
or 4 years experience preferably In the
pulp and paper industry. Location
Province of Quebec. Apply to File No.
4096-V.

ciiaL

CIVTL ENGINEER required to act as
junior office engineer in Western Can-
ada. Duties to include draughting, plot-
tng, topography design, development of
minor concrete and timber structures,
computation of quantities for earth-
work, rock excavation and concrete,
and similar work required in the office
of such a project. Apply to File No
4041 -V.
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CUTL ESTO-TMBER required for the per-
manent staff of city engineers' depart-
mejit in Ontario. Work includes the
design, layout and supervision of roads,
sewers, sidewalks etc. The salary is

dependent on qualifications and full

emolovee benefits are available. Apply
to File No. 4046-V.

A CIVIL ENOINEER required by firm of

consulting engineers in Toronto with
practical experience covering the de-
sign and installation of sewage disposal
s\'stems. Salary according to qualifica-

tions. Apply to File No. 4O50-V.

CIVIL ENGINEER required with exten-
sive experience in Canada or United
States in water main, water pumping
plant, sewer and sewage treatment plant
fa>x>uts. Duties will include prelimin-
ary survey, design, draughting, and
supervision. Permanent position with
large organization in Toronto with
generous pension, sick leave, and vaca-
tion privileges. Salary can be arranged
to suit qualifications of succesisful ap-
plicant. Apply to File No. 4052-V.

THREE GRADUATE CIVIL ENGINEERS
with at least four years experience in

design of reinforced concrete structures
for work in Montreal. Apply to File

No. 4056-V.

EIGHTEEN CIVIL engineers required in

head office, Tel Aviv, for surveying,
designing and planning of roads, for

construction planning and structural
design of water and sewage works.
Length oi service a minimum of 2

years. Permanent position to begin as

soon as possible. Qualifications acad-
emic diploma or member^ip in a

recognized professional organization
with at least 2 years experience.
Knowledge of Hebrew is desirable but
not essential. Apply to File No. 4070-V.

TWENTY-SEVEN OIVIL engineers for
supervision and field work of road
work, bridges, buildings, water works,
sewage and other public works. Loca-
tion Tel Aviv and surrounding dis-
tricts. Length of service a minimum of
2 years. Qualifications, academic
diploma or membership in a recognized
professional organization. Experience,
at least 2 years. Specialized knowledge
in equipment necessary for public
works. Knowledge of Hebrew desirable
but not essential. Age 24 to 40 years.
Apply to File No. 4O70-V.

CIVIL ENGINEER required for general
contractors office in Montreal. Work
consists of estimating, quantity take-
offs, purchasing, materials and con-
struction design. Applicant should have
2 or 3 years experience. Salary com-

THE HYDRO-ELECTRIC

POWER
COMMISSION OF ONTARIO

Requires:

Assistant Design

Engineer (O'vil)

A professional engineer with at

least 2 years' experience in trans-

mission line design to ossist on

design work on transmission lines,

conductor mechanics and fittings,

steel and wood structures, foot-

ings, foundations, etc.

Apply in writing stating age,

education, details of past experi-

ence and salary expected to the

employment office, 620 Univer-

sity Ave., Toronto, Ontario.

mensurate with experience. Apply to

File No. 4072-V.

CIVIL EiNGINEER required by construc-
tion company in Province of Quebec
preferably recent graduate who would
be interested in building construction
work as assistant to job engineer.
Apply to File No. 4080-V.

OIVIL ENGINEERS required for large
construction programme in Northern
Canada, various locations. Six field en-
gineers, chief of survey party, instru-
mentmen and draughtsmen. Head
offices located in Montreal. Apply to

File No. 40191-V.

CIVIL ENGINEER required for construc-
tion of service stations by petroleum
marketing company located in Mont-
real. Applicant should be recent grad-
uate and preferably bilingual. Apply
to File No. 4094-V.

ELECTRICAL
BLiBCTlRjrCAiL EINGINEER to take charge

of switchgear estimating department.
Qualifications required are that the ap-
plicant should have a sound general
knowledge of electrical engineering
fundamentals and should have a spe-
cialized knowledge of medium and hjgh
voltage switchgear. He should have ex-
perience in the preparation of specifi-
cations, tenders and cost-estimates. Sal-
ary would dejjend on qualifications.
Cost of living bonus and pension
scheme. Location Montreal. Apply to
File iNo. 4051-V.

BLBCTRjIOAL ENGINEER required, young
university igraduate with research out-
look, to ,ioin a team working on air-
craft de-icing. The work is mainly in
the electrical field, with some observa-
tional flying. Some experience with air-
craft electrical power systems is desir-
able. Initial salary up to $3900.00 de-
pending on age qualifications and ex-
perience. Apply to File No. 4054-V.

ELECTRICAL ENGINEER required by
public utility in Ontario. Graduate with
general knowledge of public utility op-
erations. Apply by letter stating age,
qualifications, experience and salary
expected. Apply to File No. 4079-V.

APiPILiaATIONS ARE invited for the post
of professor and head of the depart-
ment of power engineering in the India
Institute of Science, Bangalore (India).
The candidates should possess a degree
in electrical engineering and should
possess very hiffh academic qualifica-
tions and experience, associations with
engineering and technical institutions
and teaching experience are necessary
qualifications. For further information
apply to File No. 40«6-V.

ELECTRICAL ENGINEEiRS required to
act as field service engineers for the
overseas operations of Montreal manu-
facturer of specialized instruments. Du-
ties include trouble Shooting and super-
vision of installations of equipment.
Age 218 to 35 years. Apply to File iNo.
4087-V.

TWO iBLBCTRilCAL or electronic engi-
neers required by specialized industrial
plant in Montreal area. Applicants
should have 5 to 10 years experience in
production control. Apply to File No.
4088-V.

EILECTRICAIL ENGINEER to act as sales
eagineer for Montreal manufacturer of
electrical meters, fans, pumps and
hoists. Applicant should be preferably
recent graduate and must be bilingual.
Territory Montreal. Apply to File No.
4089-V.

BLECTRIOAL ,DESIGN ENGINEER with
experience in light ng and power dis-
tribution in commercial and industrial
touildings required b.y large consulting
engineering firm located in Montreal.
Apply to File No. 4097-V.

MECHANICAL
THREE MECHANICAL engineers re-
quired by firm in Newfoundland, for
process and general engineering duties.
Sinele men are preferred who have ex-
perience in the pulp and paper industry.
Salaries open. Apply to File No. 4055-V.

YOLT^G MECHANICAL ENGINEER re-
quired by manufacturer in Ontario for
time study and methods work. Salary
depending on qualifications and exper-
ience. Apply to File No. 4068-V.

MBOHANICAL ENGINEER required in

Province of Quebec with approximately
5 to 10 years experience. Duties in-

clude general plant operations and to

offer constructive ideas regarding oper-
ating problems in conjunction with

THE HYDRO-ELECTRIC

POWER
COMMISSION OF ONTARIO

Requires:

Junior Location

Engineer (Civil)

A professional engineer with at

least 2 years' experience on field

surveys and location. To supervise

surveys for overhead and under-

ground transmission lines, inspect

field construction work, etc.

Apply in writing stating age,

education, details of past experi-

ence and salary expected to the

employment office, 620 Univer-

sity Ave., Toronto, Ontario.

process equipment, piping power drives,

heat transfer fans and building struc-

ture, etc.. to assume responsibility m
designing and putting the above ideas

into effect and be capable of workmg
effectively with master mechanic
tradesmen and other plant personnel.

Apply to File No. 4074-V.

MECHANICAL ENGINEER required in

Montreal in a shop producing small

assemblies. The applicant should have
several years experience and a reason-

able knowledge oi draughting is desir-

able. Salary based on qualifications

and experience. Apply to File No.

4033-V.
MECHANICAL EaSTGINEER required to

act as assistant plant engineer for new
operations m Ontario. Applicant should

be capable of supervising installation

of plant machinery, plant layout and
building structures, air, water, steam
and sewer lines. Apply to File No.
4085-V.

METHODS ENGINEER required by Mont-
real manufacturer of fine instruments.

Applicant should be preferably me-
chanical engineer capable of supervis-

ing groups of engineers engaged in

drawings, etc. Apply to File No.

4087-V.

MECHANICAL ENGINEER required by
specialized industrial plant located in

Montreal area. Applicant should have
5 to 10 vears experience in production.

Apply to File No. 4088-V.

MECHANICAL ENGINEER required to

act as sales engineer by Montreal
manufacturer of all types of sheet

metal work. Applicant should have de-

finite sales ability and be preferably

a Montrealer. Apply to File No. 4090-V.

MISCELLANEOUS
ENGINEER REQUIRED by organization

in Ontario with good knowledge of

Marine radar with training and ability

to handle service and installation crews.

Considerable travelling involved. Apply
to File No. 4042-V.

ENGINEER TO ACT AS assistant, to

deal with technical and administrative

work and to do some outside sales

work for organization in Ontario,

manufacturing radar and navigation
equipment. Travelling involved. Apply
to File No. 4042-V.

SENIOR DRAUGHTSMAN required by
firm located in Ontario. Must have
several years all-round experience in

plant layout and special machinery and
equipment. Salary commensurate with
experience. Application with sample
of work to File No. 404S-V.
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PLANT ENGINEER for textile miU in
Province of Quebec. Applicant should
be about 35 years of age with three to
five years' experience in plant main-
tenance, preferably a textile mill. Sal-
ary open. Apply to File No. 4044-V.

TWO PRiOFESSOBSHIPS to the faculty
of mechanical engineering at Hebrew
Institute of Technology, Haifa. Duties
to commence in October 1952 or earlier.
One of the above two positions requires
special knowledge of applied thermo-
dynamics. In due course instruction to
be conducted in Hebrew. Salaries will
be fixed in relation to the highest grade
of the Israel Civil Service. There will
be a pension scheme. The Haifa Insti-
tute of Technology will pay transporta-
tion expenses and will also undertake
to provide housing. Apply to File No.
4045-V.

TWO FULIL PIRJOFBSSORSHIPS and two
associate professorships to the faculty
of electrical engineering, Hebrew Insti-
tute of Technology, Haifa. Duties to
commence about October 1952. Instruc-
tion in the fields of telecommunications
and power engineering, in due course
instruction to be conducted in Hebrew.
Applicants must have specialized pro-
fessional and academic qualifications in
telecommunications and power engi-
neering. Salaries fixed in relation to
the highest grade of the Israel Civil
Service. There will be a pension
scheme. The Haifa Institute will pay
transportation expenses and will also
undertake to provide housing. Apply to
File No. 4046-V.

RBSBAROH DIRECTOR of Israel Rubber
Research Assoc. Research in improving
production methods as well as quality
of products. Instruction in the plants.
(Length of service 2 years. Degree pref-
erably in field of chemistry of rubber.
Age 35 to 50 years. Hebrew is desirable
but not essential. Reading knowledge
of English, German and French is de-
sirable. Apply to File No. 4045-V.

RESEARCH DIRBCTO(R of the Israel
Ceramics Research Assoc, for research
in improving production methods, as
well as quality of products. Research in
the conservation of imported raw ma-
terials and the utilization of local raw
materials. Length of service 2 to 3
years. College degree preferably in the
field of ceramics. Candidate should
have some practical experience in the
manufacture of ceramics and be famil-
iar with the semi-automatic equipment
used, especially dishes, electrical cer-
amics, building and sanitary ceramics,
and should be familiar with tunnell
kiln process. Knowledge of Hebrew is
desirable but not essential, also knowl-
edge of English, French and German.
Age between 30 and 45 years. Apply to
File No. 4045-V.

INDUSTRIAL ENGINEER to act as leader
and instructor of industrial engineering
teams in applied field work. Will be
required to instruct various teams of
engineers in methods for increased
productivity and plan the activities oi
these groups of engineers. This will be
mainly practical work and will require
much travel. Responsible to the indus-
trial consultant of the ministry of
labour. Travel throughout Israel. Length
of service one year. Experience- should
possess experience in the field of indus-
trial engineering in general, and par-

WANTED
Chomical or Mechanical Engineer

for instrumentation, control and

development in newsprint mill.

Should have some pulp and paper

experience. Apply: Personnel Man-

ager, Mersey Paper Company

Limited, Liverpool, Nova Scotia.

ticularly practical experience in serving
as consultant to industrial projects. He-
brew desirable but not essential. Age
35 to 55 years. Apply to File No. 4045-V.

PROFESSOR OF INDUSTRIAL engineer-
ing to teach both undergraduates and
graduates in the field of indusrial engi-
neering. Responsible to Ministry of
Labour. Hebrew Technion, Haifa.
Length of service indefin te. Previous
experience as professor in the field ol
industrial engineering at an accredited
university. Knowledge of Hebrew is

desirable but not essential. Age 25 years
and over. Apply to File No. 4045-V.

INDUSTRIAL ENGINEER instructor for
field engineers and advanced industrial
engineering methods. Will instruct
groups of field engineers in methods
for Increased productivity. Time and
motion studies etc. Work of industrial
engineer would be both theoretical and
practical and would require direct con-
tact with projects in the field. Will
supervise approximately ten engineers.
Responsible to industrial consultant of
Ministry of Labour. Travel throughout
Israel. Length of service one year.
Knowledge of Hebrew is desirable but
not essential. Age 40 and over. Apply to
File No. 4045-V.

SUPERINTENDENT REQUIRED by gold
mining Co. in Western Canada. Salary
range $500.00 and a new house may be
rented at a very nominal price. Apply
to File No. 4048-V.

RECENT GRADUATE required by Hamil-
ton organization for training as sales
engineer on sheet metal building and
industrial products. Qualifications:
graduate civil engineer or architect, age
20-25 years preferred, knowledge of in-
dustrial building construction an asset,

to locate in Toronto or Hamilton area.
Eixcellent opportunity for career in

sales. Apply to File No. 4053-V.

ENGINEER REQUIRED in B.C. for re-
search work on hydraulic model labora-
tory, to e;x.amine the nature of water
currents in the vicinity, and to deter-
mine what alterations will be necessary
to accomplish certain industrial re-
quirements. Besides these possibilities
of industrial and research experience,
there is the privilege of using the re-
search as a thesis material for advanced
degrees. The position offers a full-time
salary at a level in keeping with the
qualifications of the candidate. Apply
to File No. 4057-V.

THE MANUFACTURING and assembly
department of the overseas operations
division of a large automotive industry
in Canada is offering to the engineer-
ing graduate extremely valuable exper-
ince in all lines of automotive
engineering endeavour. The work is

essentially one of liaison in Australia.
India. New Zealand and South Africa.
Men for this department should have
a broad inquisitive interest in every-
thing automotive (as opposed to tho.se
with specialized interests). As they will
deal with both directors and labours
alike, a personality neither forceful or
reluctant is desirable. Should the need
arise they should also be willing to
serve in India and Malaya. Apply to
File No. 4059-V.

RECENT GRADUATE ENGINEERS re-
quired by manufacturer in Ontario of
steel chains, conveying and power
transmission equipment for the expan-
sion of their engineering and sales
department. Applicants will be given
thorough training and then be placed
in key positions where they are most
suitable. Apply to File No. 4061-V.

METALLURGIST, RECENT GRADUATE
required by large transport company
in Montreal. Duties include micro-
scopic and physical study of various
metallurgical problems. Apply to File
No. 4063-W.

UNIVERSITY GRADUATE DESIGN EN-
GINEER required in Toronto, Ontario,
capable of designing hydro-electric
equipment and in particular hydraulic
turbines and auxiliaries. Apply to File
No. 4064-W.

ENGINEER WITH SOME experience in
se-wer design and construction and also
experience in sewage treatment, requir-
ed by public utility in Western Can-
ada. The latter experience is more
essential as plans are being made for
the rehabilitation of the sewage treat-
ment plant. Salary according to quali-
fications. Apply to File No. 4065-V.

RESPONSIBLE OPENING IN engineer-
ing department of firm manufacturing

industrial gases and welding equip-
ment. Applicant must be a graduate
engineer and should have experience
in a metal fabricating plant. After suit-
able training the individual will per-
form consulting engineering duties in
the use of our equipment and products.
Excellent opportunity along technical
administrative lines for suitable person.
Salary will be commensurate with
qualifications. Apply to File No. 4066-V.

ENGINEER REQUIRED by organization
in Toronto for new division be.ng estab-
lished. This position will present ex-
cellent opportunity for advancement in a
fast growing company. It will also carry
considerable responsibility. The man se-
lected will temporarily work along pro-
duct and tool design lines, but will be
given training in mechanical and
foundry fields. Previous experience in
mechanical lines would be useful but
this position could be filled by any
young engineer with a mechanical bent
who has a keen adaptable mind. Apply
to File No. 4067-V.

MECHANICAL AND ELECTRICAL engi-
neers for planning and supervision of
airconditioning and power plants in
build.ngs, supervision of technical
equipment for buildings and public
works, planning and installing heating
and hot water systems for cooling sys-
tems in buildings, required in Tel
Aviv. Length of service a minimum of
two years to begin as soon as possible.
Qualifications: academic diploma or
membership in a recognized profes-
sional organization with 3 to 10 years
experience. Knowledge of Hebrew de-
sirable, but not essential. Age 25 to 40
years. Apply to File No. 4070-V.

ENGINEER REQUIRED in the office of
city engineer in Western Canada with
experience on reinforced concrete
structures and building design, for the
design of an incinerator and building
and provide such accessory services as
may be required. Apply to File No.
4071-V.

ASSISTANT FACTORY MANAGER re-

quired by internationally known manu-
facturer of power equipment. Applicant
must have a good technical background
and extensive experience including sev-
eral years management in the mechani-
cal or preferably the electrical engi-
neering f.eld and be familiar with labor
relations, employee training, cost esti-

mating and accounting, factory organi-
zation and maintenance, modern pro-
duction methods and equipment and be
preferably bilingual. Please include
photograph. Apply to File No. 4073-V.

AN ONTARIO MANUFACTURING com-
pany with sales offices across Canada
making and marketing heating equip-
ment used in all types of buildings re-

quires an experienced business sales

and advertising executive. He should
have contacts with architects and the
construction industry and have proven
executive abilities. An opportunity for

a young man 35 to 40 years old, mar-
ried, ambitious, temperate in habits.

All apolications will be treated confi-

dentially. Send complete details regard-
in" age, marital status, education etc.

with at least two business and charac-

ter references. Apply to File No. 4077-V.

SALES ENGINEER required by manufac-
turer of machinery tools and s;upplies

to cover central and western Canada.
Apply to File No. 4078-V.

INDUSTRIAL ENGINEER required by
large manufacturer in Toronto. Appli-
cant should be a recent graduate with
one to two years experience in time-

study, budgetary control, cost reduc-
tion, preferably in the metal industry.

Apply to File No. 4084-V.

PRODUCTION CONTROL SUPERVISOR
required by Montreal manufacturer of

specialized instruments. Applicant
should be a graduate engineer with
some exoerience in production planning
and scheduling. Age about 35 years.

Apply to File No. 4087-V.

CHIEF ENGINEER required by manufac-
turer in Montreal of specialized instru-

ments. Applicant should be preferably
mechanical or electrical engineer with
some experience in tool design and the
light metal working industries. Age 30

to .'^5 years. Apply to File No. 4087-V.

JUNIOR ELECTRONIC engineer required
by specialized industrial plant in Mont-
real for research laboratory work. Ex-
perience not essential. Apply to File
No. 4088-V.

ENGINEER REQUIRED to head up new-
ly formed engineering department of
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PUBLIC UTILITY WANTS
FOUR ENGINEERS

(a) An Electrical Engineer of

5-8 years' experience in the

design and installation of

transmission, substation and
control equipment commonly
associated with 4 to 132 KV
systems. Must be qualified to

take responsibility for variety

of electrical construction.

(b) A junior Electrical Engineer
to assist in design and in-

stallation of electrical switch-

ing and control equipment.
(c) A Junior Civil Engineer to fol-

low basic design of structures.

An excellent opportunity to

understudy highly qualified

senior engineer. Mathematical
aptitude essential.

(d) A Mechanical or Chemical
Engineer familiar with High
Pressure Steam Power Plants

and the fundamentals of

Boiler Water Conditioning.

Salary in each case to be com-
mensurate with qualifications and
experience.
Apply direct lo: MR. NORMAN T. SMITH, Mgr.

Nova Scotia Light and Power Co., Ltd.,

Halifax, N.S.

large group of chain stores. Applicant
should have broad industrial back-
ground and would be self directing.
Prepared to live in Toronto and travel
conjiderably in Ontario, Quebec and
the Maritimes. The purpose of the de-
partment will be to explore present
methods of procurement and handling
of merchandise from a scientific point
of view aimed at reducing costs through
imioroved method.; of handling. The
field will cover both distribution plants
and retail stores a'ld transpKirtation.
Apply to File No. 4095-V.

MECHANTCAl. OB ELECTRICAL engi-
neer, 1951 graduate required by pulp
and paper industry n Province of Que-
bec. Real opportunity offered to young
man who desires to enter a pulp and
paper industry from the engineering
side. Salary open. Interviews in Mont-
real or Toronto. Apply to Fi'e No.
409=-V.

Situations Wanted
CIVIL ENGINEER. 1949 graduate, age 27.
Experience in highway construction and
concrete construction. Desires respon-
sible position with construction com-
pany or consulting firm in. Ontario or
Western Canada. Apply to File No.
203-W

GRADUATE CIVIL ENGINEER AND
LAND SURVEYOR with proven ability
to f^arry out responsibilities. Available
on short notice. Over 23 years of wide
experience on four continents. Exper-
ience includes design layout and field
supervision of roads, dams, buildings
drainage, irrigation works. Veteran
C.R.E. and E.A E. married, bilingual.
Situation held in Canada: chief of sur-
vey parties, resident engineer, abroad:
as district and assistant chief engineer
for over 19 years in the British, Turk-
ish, Iraqui government services. Ap-
ply to File No. 489-W.

ELECTRICAL ENGINEER. M.E.I.C.
P.En?. fQue.) University of Alberta 1936,
age 33, small family. Desires position
in Western Canada, preferably Alberta
or B.C. Fourteen years varied exper-
ience in the electric wire and cable
manufacturing field, with emphasis on
Power Cable. Experience in^cludes con-
siderable application engineering involv-
ing extensive studies of cable rating
and impedance calculations, consixler-
able overhead conductor design calcu-
lation: laboratory experience covering
a wide range of electrical measure-
ments, general and high tension cable
testing techniques, laboratory apparatus
design; knowledge of manufacturing
methods; some plant layout. Consider-
able practical experience with electronic
apparatus in the measurement and audio

fields. Available on reasonable notice
.A.pply to File No. H60-W.

TOWNSITE ENGINEER, capable of tak-
ing comp.ele charge of the administra-
tion, design and construction of Town-
site developments or extensions, includ-
ing planning, roads, drainage, sewers,
water supply. Hydro distribution, build-
ings. Qualifications include fourteen
vears e>'Oc:ience in Canada and abroad.
C.E. (Toionto). P.Er.g.. M E.I.C.. A.I.E.E

.

A.S.C E., A.W.W.A., C.LS.S. Apply to
File No. 24©S-W.

ENGINEER. MECHANICAL, interested in
position offering opportunity as repre-
sentative, plant or assistant engineer
Experience includes twelve year:; de-
sign, construction and maintenance with
pu:o and paper industry. Age -.0, mar-
ried. Apply to File No. 2642-W.

WELL QUALIFIED ELECTRICAL and
mechanical engineer, 31, with ten years
experience in equipment manufactur-
ing chemical plant operation and de-
desisn of large industrial steam and
powe- ge:-:eration and distribution sys-
tems would welcome change of employ-
ment leading to increased responsibili-
ties. Aggressive, efficient and capable
of handling complete projects. Cost
conscious. Could be available at 30 days
notice. Please address enquiries to File
No. 2912-W.

CIVIL ENGINEER Jr.E.I.C. Bilingual,
with IV2 years experience with con-
sulting engineer firm and three years
with steel fabricating companj. Work
consisting mostly on design of reinforc-
ed concrete structure. Desires position
in Montreal area in architect's office
or with consulting engineering firm as
structural engineer. Apply to File No.
2947-W.

CIVIL ENGINEER, M.E.I.C, desires to
obtain part time work (evenings and
Saturdays) design and detailing in re-
inforced concrete and structural steel,
in Montreal. Apply to File No. 3315-W.

MECHANICAL ENGINEER, M.E.I.C, P.E.
Quebec, seeks position with progressive
organization where training and exper-
ience could be best utilized m adminis-
tration or production. Experience in-
cludes 5 years as works manager of
large engineering plant and covers in-
spection, design, manufatcuring and ad-
ministration. Apply to File No. 3355-W.

ENGINEER, M.E.I.C, wide experience de-
sign, construction, operation and main-
tenance of plants making coal and syn-
thesis gasses and bye products, kraft
pulp and sugar. Thorough knowledge of
all classes of refractories, settings and
coke ovens, steel and concrete struc-
tures, piping, tanks and vessels, mechani-
cal handling equipment, boiler plant
hydraulics and associate equipment;
also experience in Naval architecture
and shipyard routine, age 45. married,
free to travel. Available early January.
Apply to File No. 3505-W.

MECHANICAL ENGINEER. M.E.I.C,
A.M.I. Mechanical Engineer. Chartered
Engineer. 1st. class B.O.T. (Steam and
Motor) Stationary Engineer A.B. Certi-
ficate. Management administration, con-
struction, power plant operation. De-
sires more progressive position at sen-
ior executive level. Apply to File No.
34'20-W.

CIVIL ENGINEER. Uriversitv of Toronto.
1949, Jr.E.I.C, P.Eng. Experience has
been mainly on heavy construction,
three years as res'deiit engineer on
diversified hydro-electric work, also 2
years of office design and administra-
tion. Desires positio-^ in construction or
work closely allied thereto. Applj to
File No. 36()4-W.

GRADUATE ELECTRICAL ENGINEER.
S.E.I.C. Manitoba. 1951. Married, one
child. R.C.A.F. veteran presently em-
ployed. Desires to ga'n experience in
Electronic design. Willing to work for
moderate salary during training period,
Mo^^treal or Toronto area preferred.
Available on two weeks notice. Applv
to File No. 3631-W.

CHEMICAL ENGINEER. McGill 1951 grad-
uate. 24 years old. single. Worked two
summers for large Pulp and Paper In-
dustry in Ontario. Desires position in
production organization. Would prefer
working in the Province of Quebec, but
would acceot work at anv other loca-
tion. Apply to File No, 3379-W.

ELECTRICAL ENGINEER Jr.E.I.C, 1949
graduate. Age 26 married, bilingual,
desires employment in Montreal. Test
course experience with a large electri-
cal firm; design and sales training.
Would like position preferably with
consulting er^grineers firm or electrical
sales firm. Any interesting position

with opportunity for advancement will
be corLsidered. Available in two weeks
notice. Aj^ly to File No 3S9S-W.

ELECTRICAL ENGINEER specializing in
permanent magnet applications, open
for engagement. Apply to File No.
370C-W.

U,K. ENGINEERING EXECUTIVE
M., I.E.E., contemplates immigration to
Canada. University Engineering Degree
and 25 years industrial expeiience in
mechanical, electrical and electronic
engineering. Wide knowledge of com-
mercial and goverrjnent research and
deveIop;ment including aircraft accessor-
ies, guided misseles. naval equipment,
electronic and television work. Knows
Canada well and si>eaks French, Apply
to File No. 3701-W.

EXPERIENCED STRUCTTJRAX ENGI-
NEER, M.E.I.C. A.S.C.E., seeks employ-
er wishing to delegate responsibility for
design (and erection) of structures and
foundations for buildings and industrial
plants. Trained in England (Fi;ld and
Office): 15 years experience on mill
buildings, warehouses, chemical plants,
etc. Sound theoretical approach, em-
ployed for past three yea s in Canada
as senior design engineer with Hydro-
electric utility. Interested only in posi-
tion of responsibility. Apply to File" No,
370'2-W,

EXPERIENCED BUYING ENGINEER.
Hi,gher National Certificate in Mechani-
cal Engineering, age 31. married, one
child. At present employed by a large
industrial organization in the U.K. in-
tends to immigrate to Canada early in
1952 and wishes to obtain a similar post
in Canada. Apoly to File No. 3727-W.

CIVIL ENGINEER (British, London, Eng-
land), University Graduate. Age 36 with
practical experience in road ccnstruc-
tion. surveying, steel structures and
mainly reinforced concrete (framed
structures for blocks of flats, industrial
buildings, heavy foundations for power
stations, steel mills and gas works),
used to work on own initiative and re-
sponsibility, attending to correspon-
dence, site meetings, etc.. at present
leading a team of designer-detai'ers.
draughtsmen and tracers, wishes to emi-
grate to Canada and desires responsible
position with construction company or
consulting firm. Apply to File No,
3749-W.

BRITISH ENGINEERING Executive.
D.L.C (Hons.). Grad.I.E.E.. M.Inst,. BJ:..

Professional Engineer

WANTED
CITY OF LONDON, ONTARIO

SEALED APPLICATIONS ad-

dressed to the undersigned will be

received up to 5 p.m. on Friday,

December 28. 1951. for the posi-

tion of DEPUTY CITY ENGINEER
OF THE CITY OF LONDON.

This position calls for a fully

qualified municipal engineer of at

least five years' experience in

municipal enciineering, with the

ability to organize and direct

garbage collection and disposal,

sewage plant operations and local

improvement design, estimates,

construction and maintenance.

Salary will depend on qualifica-

tions and experience, but applic-

ants will note that the members

of the civic staff have:

(a) Pension Plan.

(b) Sick leave credits.

(c) Standard holidays with pay.

This is an extraordinary oppor-

tunity for early advancement for

the right man.

R. H. COOPER,
City Clerk.
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seeks opemn« in Canada. At present
Chief Engineer to medium sized com-
pany operating several factories and
making electronic products. Also acting
as manager of one of these production
units. Wide experience in all phases of
management and in technical supervi-
sion of laboratories and workships. 31
years of age. single and able to travel
at short notice. Apply to File No.
3T55-W.

CHEMICAL ENGINEER. Jr.E.I.C. mar-
ried. Presently employed. Four years
service in paper industry. Supervisory
experience and ability to organize. Fam-
iliar with control statistics and instru-
ment maintenance. Would like respon-
sible position in process control with
opportunity of advancement. Apply to
File No. 3772-W.

PART TIME WORK : Graduate Civil Engi-
neer Jr.E.I.C. desires part time work
in Montreal for evenings and week-
ends. Some experience in design of
steel, reinforced and prestressed con-
crete structures and bridges. Apply to
File No. 3773-W

CIVIL ENGINEER, Jr.E.I.C, Montreal,
1946, age 29, married, bilingual. 5 years
experience on road construction pro-
jects; some knowledge but no experience
m metallurgy. Would like to acquire
more varied experienced in either con-
struction or metallurgy. Apply to File
No. 3774-W

ENGINEER, Jr.E.I.C, B.A.Sc. University
of B.C. M.Sc. Civil Engineering Utah
State Agricultural College 1951. Special
training in Hydraulics and soil mechan-
ics. 27 months experience in drain-
age, irrigation work involving survey,
small diam construction, wash-bore drill-
ing. Present position responsible for
field and office work 3 survey crews.
Desires research, teaching or extension
work. Consider foreign appointment.
Experienced public speaker and re-
search report writer. Ex-navigator
R.C.A.F. 4 years overseas. Married. Age
30. Apply to File No. 3776-W.
YOUNG MECHANICAL ENGINEER,

Jr.E.I.C, P.Eng., single, 5 years design
experience in process industries, power
and construction, desires a position as
a group leader, plant engineer or any
related position offering a genuine op-
portunity for initiative and advance-
ment. Personal interview by appoint-

ment. Available on two weeks notice to
present employer. Montreal preferred.
Apply to File No. 3777-W.

GEOLOGICAL ENGINEER, S.E.I.C, re-
cent graduate, 24 years old. single, bil-
ingual, with experience in geological
exploration and valuation of ore de-
posits desires position as production or
industrial engineer. Available on short
notice. Apply to File No. 3778-W.

CIVIL ENGINEER, 27. B.Eng,, McGill,
1949, Jr.E.I.C. P.E.Q., P.E.O. Presently
employed with a steel construction firm,
3 years experience prior to university
and 3 years of design experience. Type
of experience in design work covers:
design of bridges, factory buildings,
apartment buildings, transmisison tow-
ers and structures, guyed and self-sup-
porting radio masts. Interested in work-
ing with a construction firm or gen-
eral 'Contractor, preferably with the
option of becoming a junior or full part-
ner. Apply to File No. 3779-W.

ELECTRICAL ENGINEER, Jr.E.I.C-Prof.
Engineer (Que.), graduated 1944, 34
years old, married, two children. Six
years of sound practice with construc-
tion crews of pole lines. Good knowl-
edge of pole line wires and hardware,
and of wiring material for buildings.
Can prepare layouts, specifications, esti-
mates. Sound practice on metering out-
fits, and special substations. Mathemati-
cian and author of many short cuts for
calculating regulations, power loss of
a line. Can work anywhere preferably
in Eastern Canada for a progressive
company or contractor. Apply to File
No. 37813-W.

CHEMICAL EiNGINEER, 1930, University
of Toronto, desires production or pro-
cess work in Ontario or Western Can-
ada. Age 28, single. Presently engaged
in development work and production
problems. Apply to File No. 37»4-W.

RETIRED SENIOR executive, M.E.I.C, re-
quires full or part time employment.
Personnel, public relations, administra-
tion or supervision or inspection of
construction. Apply to File No. 3785-W.

AMBITIOUS YOUNG MAN, age 26, 3
years study in chemical engineering
(1947-51), desires permanent position
where hard work and initiative will
lead to advancement. No location pre-
ference. Available on short notice. Ap-
ply to File No. 3786-W.

CIVIL ENGINEER, S.E.I.C., B.Eng.. Mc-
Gill, 1S51. Age 29 years, married, one
child. Veteran 5V2 years R.C.N. Speak
and write French. One summer mach-
ine operator on punch press, screw
machine. Three summers municipal
engineering in surveying, design and
construction of sewerage system, water-
mains, streets. Presently employed in
railway maintenance of way. Desires
position in design and construction field
or in plant engineering. Available on
two weeks notice. Apply to File No.
3788-W.

INSTRUMENT ENGINEER, B.Sc. Civil
Engineering. 1947, M.E.I.C, P.Eng., Age
26, married. Practical knowledge of
flow measurement, process control ap-
plications and instrument maintenance
as well as varied construction exper.
ience. Seeks employment in field of
instrumentation where hard work and
initiative will lead to advancement. Ap-
ply to File No. 3789-W.

CIVIL ENGINEER. D.L.S.. M.E.I.C. age
61, and too active to stay in retire-
ment after 35 years government ser-
vice, desires responsible position. Back-
ground of 37 years field engineering
and administration, surveys, highway
construction and design, bridges, sew-
age disposal, water supply, reiriforced
concrete structures. Would consider
position as municipal engineer with
town in Ontario or Maritimes or as
resident highway engineer in Ontario
or Eastern Province, or office engineer
with private company. Apply to File
No. 3790-W.

CIVIL ENGINEER, B.Sc. (Dalhousie 1948),
B.E. (N.S.T.C.) 1951, S.E.I.C, age 23,
married, no children. Interested in
Hydro-Electric work, design and con-
struction of reinforced concrete, steel
and timber structures. Would like to
work for large company with oppor-
tunity to work into managerial or ad-
ministration position. Experience in-
cludes one summer with DOSCO as
junior engineer, two summers with
R.C.E. studying military engineering,
one summer at Churchill, Manitoba,
supervising construction, six months
with Dyking Board in B.C. supervising
construction of reinforced concrete
flood box, six months R.C.S.M.E. in-
structing demolitions. Available on one
month's notice. Apply to File No.
3791 -W.

Atteatioiif Members

Please telephone in advance and make an

appointment if you propose using the Institute's

Employment Deportment.

This will result in a better service to everyone

concerned.

TELEPHONE PLATEAU 5078

Except in special cases all interviews will be

arranged between the hours of 9 and 12.

City Planner
for the

City of Vancouver,

B.C./ Canada

DUTIES: To be responsible to Council
for the development and administra-
tion of the new City Planning Depart-
ment; in conjunction with a Planning
Board of civic officials., to initiate and
conduct studies; to promote, supervise
and coordinate the planning and tech-
nical work, with particular reference
to zoning and subdivision control; to
assist in formulating long-term im-
provement programmes and, through
the above Planning Board, to act as a
technical consultant and advisor on
matters affecting the growth and
physical development of the city.

QUALIFICATIONS: University gradua-
tion in Civil Engineering, Architecture
or related field, supplemented by
courses in city planning; considerable
planning experience, including some
supervisory responsibility; successful
public relations, and administrative
eJ'perience in municipal government, or
an equivalent combination of training
and expeiience.

Salary: $7,000.00 to $9,000.00 per
annum, depending upon qualifications.
Apply to Personnel Director, City Hall,
Vancouver 10, B.C., not later than
January 31, 1952.
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News
of the

Branches
Activities of the Thirty-five Branches

of the Institute and abstracts

of papers presented at their meetings

Border Cities

J. C. AlTKENS, M.E.I.C.

Secretary-Treasurer

W. R. Mitchell, m.e.i.c,

Blanch News Editor

November Meeting

Responsibilties of an engineer in the
industrial world were outlined on No-
vember 9 to the combined membership
of the Windsor branch of the Engineer-
ing Institute of Canada and the Associa-
tion of Professional Engineers of
Ontario.
Guest speaker J. Herbert Smith,

Toronto, vice-president of the profes-

sional association, said that it is no
longer sufficient for an engineer to de-
vote his talents to the specific things
for which he is trained.

He said the engineer will continue to

.supply new tools, improved methods and
improved designs in his own field. Above
and beyond that, however, industry ex-
pects more. "It expects a broad philo-

sophical understanding of the function
of industry in our democratic economy
and an active support of industry
again.st those subversive forces which
would destroy its Efficiency."

To civilization and industry, the en-
gmcering mind is to contribute vision
made up equally of imagination and
faith, for without this quality, the engi-
neer is blind, a capable servant, a some-
what less than automatic machine.
Mr. Smith said, that industry is to-

day a "house" in which dwells every
man and woman who is involved in any
waj' in the develoimient, production and
distribution of goods and services. It is

made up of both management and
labour. It is not just a small, .selfish

rich and aged group of capitalists.

With this idea of industry, he said,

it becomes evident that industi-y also
includes the individual and the com-
munity. So, in applying his talents to

industry, the engineer is also contribut-
ing to the social and economic well-

being of the community.

Calgrary

D. C JONKS, M.E.I.C,

Secretary-Treasurer

Fr.\.nk Tempest, m.e.i.c,

Branch News Editor

First Fall Meeting October 12

Tiif- fall activities of the Calgary
Branch of the Institute were inaugur-

ated by a regular meeting held in the

East Room of the Palliser Hotel. The
good attendance at the meeting was in-

deed a compliment to the speaker, Mr.
J. S. Van Camp, who is well known for

his interesting talks on forestry ap<i

reforestation.

Mr. Van Camp painted a dreary pic-

ture of a future devoid of trees and
rivers, and streams without a steady
flow of water. He spoke of prairies and
farm lands turned into a desert, or at

least with little or none of the rich crops
which we now en.joj'. This unhappy and
disastrous condition may well be an out-
come of the wasteful and thoughtless
destruction of our forest heritage.

The speaker pointed out the necessity
of positive control of all water and
forest reserves. He also stressed that a
sensible management should be estab-
lished of all agricultural lands to en-
couarge owners to protect their wood-
lots and forests from destruction and
overgrazing by livestock.

Equally important, he said, was that
every effort should be made to avoid
the needless destruction of forests and
brush lands by fires. These fires are
usually caused by careless smokers,
campers and hunters.
Timber operators should also plan

their cutting operations, inaugurate a

programme of leforestation. and clean
up the debris resulting from their

activites.

Meeting and Plant Visit

At a regular meeting of the Calgary
Branch held in the West Room of the
Palliser Hotel at 8.00 p.m. on October
25, 1951, Mr. E. F. J. Clarke gave a
most interesting talk in connection with
the Wet and Diy Process of the manu-
facture of Portland Cement. Illustrated

slides were shown during Mr. Clarke's
talk, which assisted greatly in making
the process clear to the listeners.

Mr. Clarke is district sales manager
for the Canada Cement Company, and
tlioroughly interested his audience in lys

subject. To be sure, however, that all

members interested in the manufacture
of cement could really understand the
process, he announced that all members
were invited to visit the Exshaw Plant
of the Company where Mr. Alexander,
the Plant Superintendent, had made
arrangements to conduct a tour through
the Plant on Saturday, October 27th.

Approximately sixty members ac-

cepted this invitation. The party
a.ssernbled at the Westinghouse Com-

pany Building in Calgary at 8.30 a.m.

and were assigned to automobiles pro-

vided by willing members. The party

arrived at Exshaw about 10.00 a.m.

On arrival Mr. Alexander, the super-

intendent, welcomed the members, who
formed groups of eight, each group
under the supervision of various plant

officials.

A complete tour of the plant was
made, and the entire process of the

manufacture of cement was very thor-

oughly explained to all groups.

After the inspection was complete<l

Mr. Alexander invited the members to

remain for lunch as guests of the Com-
pany. The invitation was readily ac-

cepted, and greatly appreciated by all

the visitors, who agreed that it was a

\eiy enjoyable climax to the trip.

The Calgary Branch greatly apprec-
iates the kindness shown by these offic-

ials on behalf of the Canada Cement
Compan^^

Cornwall

John A. Sarjeant, jr.EJ.c,

Secretary-Treasurer

X. A. B. McM.^TH, M.E.I.C.,

Branch News Editor

Cornwall Meeting October 29

Twenty-five men assembled at Howard
Smith Paper Mills Limited, to hear

J. R. Law, of Canadian Industries Lim-
ited. Mr. Law. being with the technical

sales department of C-I-L's Paint and
Varnish Division, was a verj- able speak-

er on the "Surface Coatmg Industry".

After tracing developments over the

past 30 years. Mr. Law outlined the

main ingredients in paint, with a brief

description of the function of each. He
then described the action of primers.

Using a model of a car and part of a
refrigerator for demonstration, the

speaker next traced the treatment of

such articles. This treatment includes

surface cleaning, priming, then finish-

ing with a baking enamel. Plans for the
future include bright colours for furni-

ture, faster air dry and heat dr>-

products, as well as a fool-proof finish

that will not blister or peel off under
poor conditions.

A discussion period followed, during
which Mr. Law described fire retardent
paints, and a product that can be ap-
plied successfully to wet surfaces. A. S.

Holder introduced the speaker, and the

appreciation of the group was expressed
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"/I Tale of Two Cities "

Why did Estevan and Edmonton

select DRYSDALE PUMPS

decau6e
they know that

DRYSDALE PUMPS are the

last word in design and

reliability, that they cut civil

construction and maintenance

costs to the minimum. If you

have a Power or Water Plant

project in view get in

touch with the nearest

Peacock engineer.

Large Capacity Centrifugal

Pumps " Upright ", Vertical

or Horizontal for Condenser

Circulating. Waterworks,
Dock impounding and de-

watering, etc.

6ue/u/piwtp 6tu£t to 6uLt tMjod

Contact the nearest Peacock Office

for literature, bulletins and advice.

PEACOCK BROTHERS LIMITED
MONTREAL

BRANCHES: SYDNEY, TORONTO, NORANDA, SUDBURY, WINNIPEG. CALGARY, VANCOUVER

Associates

DRYSDALE & CO. LTD. YOKER, GLASGOW, SCOTLAND

by R. H. Wallace. Chairman H. W.
Xickf-ri-on conducted the meeting.

Meeting With President, Ottawa

To meet Pre.sident Ira P. Macnab, a
.'smail group of Cornwall members
travellefl to Ottawa on November 8th.

After an excellent dinner at the Re-
search Council Building on Sussex
Street, a large audience heard a fine

address by Dr. Macnab. Earlier in the
day, three members of the Cornwall
executive met with the President, Dr.
Wright, and members of the Ottawa
executive Ipr a luncheon at the Riche-
lieu Club. During the afternoon, a live-

ly di.scu.s.sion on In.'-titute affairs covered
r:Mch topics as a po.ssible increase in

fees, a proposal to hire a full-time editor
for the Journal, ideas to boost meeting
attendance., etc.

Chairman, B. 0. Ballard, and mem-
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bers of the Ottawa executive were most
cordial hosts during this pleasant event.

Halifax

W. E. JeFFEESON, M.E.I.C.,

Secretary-Treasurer

M. F. Dean, m.e.i.c,

Branch News Editor

Smolder, November 2

On this occa.sion the Branch entertain-

ed the Senior Class of the Nova Scotia
Technical College.
Speaker of the evening was Dr. D. J.

MacNeill, vice-president of the Asso-
cmtion of Professional Engineers of
Nova Scotia, president of Nova Scotia
Mining Societv, and professor of geology
at St. F. X. University. Dr. Cullen de-
livered an interesting talk on the broad-

er aspects of the engineering profession.
The meeting was al.?o addre.ssed by

Dr. L. F. Grant, field secretary of E.I.C.,
who spoke on the development of post
graduate lecture courses for 3'oung engi-
neers started in Ontario last year. The
Branch chairman announced that a sim-
ilar course was to be started in Halifax
this winter.

After the meeting was adjourned, the
.students and members were served re-

freshments.

Hamilton

G. L. Schneider, jr.E.i.c.,

Secretary-Treasurer

Bernard Warren, jr.E.i.c,

Branch News Editor

October Meeting

Over 200 members and guests of the
Hamilton Branch of the Institute heard
the inside story of "Television in Can-
ada', on October 18, in McMaster Uni-
\ ersity's Mills Library Auditorium.
Mr. J. A. Ouimet, chief engineer and

co-ordinator of television for the Cana-
dian Broadcasting Corporation was the
speaker who brought the gathering of
eniinpers up to date on progress and
po.ssibilities in the field of Canadian
Television. J. T. Thwaites, manager of
the research and development labora-
tory of the Canadian Westinghouse
Company introduced him.
Because of a complete lack of prior-

ity for materials which the C.B.C.'s tele-
vision branch requires, Mr. Ouimet
hazarded a rough guess that it might
be a year or more before T.V. broad-
casting becomes an actuality.
The speaker illustrated his talk with

excellent slides showing the develop-
ments which the C.B.C. has made in
Toronto and Montreal ; which are to be
home-towns to the first Canadian sta-

tion,-^. Everything is to be located in

one building in Toronto whereas Mont-
real's studios will be down town with
transmitter aerials on Mount Ro}-al.
"Canadian stations, to relay American

programmes, must broadcast on 525 lines

as the Americans do," claimed Mr. Oui-
met. In France, television is broadcast
on 819 lines. One would suspect that an
increase in the number of lines would
pro\-ide a clearer image, as is the ca.«e

in teletyped newspaper photos. This is

not essentially true, however, since an
increase in the number of lines is ac-
companied by an increase in vibration.
often reducing the clarity of the image.

Giving some interesting statistics. Mr.
Ouimet stated that in the U.S.A. there
are fifty million receiver sets with 108
broadcasting stations. Canadians own
fifty thousand sets with no broadcastinp
stations as yet. while France has two
stations with twenty-five thousand sets

in the countrj'.

The speaker also showed a sound
movie, which pictured a television pro-
gramme in the broadcasting. This
proved very interesting to those in at-

tendance; and following this, there was
a brisk question and answer period.

W. A. Whetan, the superintendent of

the industrial engineering department
of the Canadian Westinghouse thanked
Mr. Ouimet for his extremely fine pres-

entation of the case for Canadian Tele-
vision.

Mr. J. S. R. Beck, chairman of the

Students and Juniors Papers Commit-
tee, spoke briefly on the plans for the

coming season in this important part

of the Branch activities. The Annual
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Papers Competition was to be held on
March 20, 1952.

Mr. W. A. Dawson welcomed eight
new Branch members, asking them to

acknowledge their introduction. Mr.
Dawson, Membership Committee Chair-
man for the Hamilton Branch announc-
ed that the membership of the branch
stood at 430.

Panel Discussion, NoYSmber

The well-attended meeting of the

Hamilton Branch, held on November 1.5,

took the form of a panel discussion, the

subject being "The Purposes, Powers,
and Relationship to Each Other, of the

Engineering Institute of Canada, and
the Association of Professional Engi-
neers of Ontario".

Mr. W. J. W. Reid, m.e.i.c, the mod-
erator, was recently a vice-president of

the E.I.C. and was at one time presi-

dent of the Association of Professional

Engineers of Ontario. He is the presi-

dent of the Otis-Fensom Elevator Co.
Ltd., in Hamilton.
Past-president of the Engineering In-

stitute of Canada, Mr. James Vance,
M.E.I.C, presented tlie case for the In-

stitute; while Mr. O. D. Johnson, presi-

dent-elect of the A.P.E.O. spoke on be-

half of that association.

The moderator's opening remarks
dealt first with the E.I.C, its history,

and its purpose, which is primarily to

facilitate the exchange of knowledge.
He then discussed the A.P.E.O. which
is the Ontario body, with clear legal

powers, dictating who can practise engi-

neering in the Province.

Mr. 0. D. Johnson, in congratulating

the Branch for holding such a panel,

said that there is no clash of ideas be-

tween the two organizations.

He spoke of the four basic elements
common to licensing grouos. These Jiro

Organization, Education, Experience,

and Exclusion. Mr. Johnson traced the
growth of the engineering profession

from the twelfth century, when it was
customary for religious orders to per-

form engineering works, mentioning
London Bridge as an example.

He closed with the thought that even
as Canada's great industrial advance is

a responsibility to her engineers, so the

Association of these men must be strong
to help bear the responsibilities.

Mr. Vance mentioned that he was
glad to be back to visit the Hamilton
Branch and spoke briefly on why he
was a member of the E.I.C. The In-

stitute is an organization, national in

scope, with 35 branches from Coast-to-
Coast, which is not yet enough. The
purpose of the E.I.C. is to meet, ex-

change papers and knowledge, and pro-
vide a source of organizing experience
for some 500 men annually. These men
are the ones directing the affairs of the

Institute and its branches.

A graduate of an engineering school
has greater than average opportunities;
therefore he has greater than average
responsibilities to society. He must do
his share in community affairs and also

help in the opening of Canada's great
hinterlands.

In closing, Mr. Vance spoke of the
advantage of the E.I.C. which enables
a man to leave one community and to
become much more readily established
in another through the local branch of
the E.I.C.

At the conclusion of the speakers re-

marks, a literal barrage of written ques-
tions was fired at the Moderator. These
questions dealt with a diversity of rele-

REFINERY EQUIPMENT...working day and night

Illustrated is a night view of one of the largest petroleum re-

fineries serving the ever-expanding Canadian market. Toronto
Iron Works, noted for their specialized ability in the design,

erection and fabrication of steel plate and alloys, fabricated

many of the pressure towers and equipment shown in the

picture.

Up-to-date engineering and
manufacturing facilities
backed by 44 years of experi-

ence have achieved leadership
for T.I.W. in the design,

production and field erection

in steel plate work.

IRON WORKS LTD.
DESIGNERS, FABRICATORS, ERECTORS • TORONTO • CANADA

vant topics ranging from the prosecution
of non-merabers of the A.P.E.O. prac-
tising engineering, to the system of pre-
senting of the iron ring. A question ask-
ing what the Association was doing to

help raise the standard of living of the
engineer, was answered to the effect that
the current publicity campaign of the
Association was directed to making the
public, and industry more aware of the
worth of the engineer.
Formal discussion, cut off because of

the lateness of the hour, was carried on
informally when, after Mr. W. E. Brown,
Branch councillor had thanked the panel,
Mr. E. T. W. Bailey, Branch chairman
adjourned the meeting in favour of do-
nuts and coffee.

Lethbridge

R. D. H.-VLL, jr.E.i.c,

Secretanj-Treasuref

Dinner Meeting, October

Fifty-five members and guests of the
Lethbridge Branch of the Institute

assembled at the Marquis Hotel on
Saturday, October 20thj for the first

dinner meeting of the season. P. E.
Kirkpatrick presided as chairman.
Dinner music was .supplied by the

Brown Instrumental Trio, followed by
commimity singing ably led by G. S.

Brown and vocal .selections by George
Brown accompanied by Mrs. Katherine
Brown.
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CATALOGUE of SNOW

FIGHTING EQUIPMENT will

give you all the factual

and technical

information

you need about

the type of

machine best suited

to your requirements.

Send for it today.

CHAS. CUSSON UMITEP,
2M ONTARIO STREET WEST,
MONTREAL, QUEBEC.

Please send me without deloy your Cusson Catalogue of Snow Figliting Equipment.

NAME

FIRM

ADDRESS

Mr. W. L. Foss introduced the speak-
er for the meeting, Mr. M. W. Mac-
Donald, P.F.R.A. resident engineer at
the St. Mary Spillway. His talk coveretl

the methods and problems encountered
during the spillway construction. The
spillway is a reinforced concrete struc-
ture, 335 feet wide at the crest, or inlet,

consisting of 12 stop log openings 20
feet wide. In the next 400 feet of the
channel narrows down to 120 feet wide,
this section being called the transition
section. For the next 600 feet it con-
tinues at a very gradual slope after

which it drops into a chute section hav-
ing approximately a slope of 2 hori-

zontal to 1 vertical The excavation of

the .-itniclure involved the drilling, blast-

ing and hauling of 370,000 cubic yards
of rock.

The excavation on the steep slope
section was barely finished when tne
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June flood came down the St. Mary
river spilling over the spillway and cas-

cading down the slope, literally eating

the rock away and gouging huge holes

in the surface. At this time the bridge
over the crest section was being con-
structed and for two months the car-

penters had to wade in hip deep water
constructing forms and falsework.
Due to the damage done on the steep

chute section the floor and walls had
to be set on sleeper walls extending
throughout the entire section instead
of directly on the rock foundation as

previou.sly planned.
Mr. MacDonald showed slides of vari-

ous phases of the work including placing
concrete, excavating and depicting work-
ing conditions during the flood.

R. D. Livingstone moved a vote of
thanks to Mr. MacDonald for his inter-
(hsting talk.

Moncton

V. C. Bl.^ckett, m.e.i.c,

Secretary-Treasurer

R. A. P.ARK, M.E.I.C,

Branch News Editor

Business Meeting and Smoker

On October 26 the Moncton Branch
met at Cy's Sea Food Restaurant. The
meeting was presided over by Chairman
E. M. Nason.
The Chairman called for nominations

for various committees and the follow-

ing appointments were made : Credential
Committees: G. S. Peabody, B. E.
Baj'ne, W. T. Hargreaves; Reception
Committes: The whole executive and
D. H. Green (Chairman), R. A. Park;
Branch News Editor, R. A. Park; At-
tendance Committee: L. E. TrjTior
(Chairman), R. R. Colpitts, K. A.
Mellish, G. A. Peck, R. M. Wickwire,
R. T. Sansom, G. S. Peabody.
Future meetings were announced, in-

cluding a branch meeting to be held
in Bathurst, N.B., in December.
In Januarj% a paper on "Power Possi-

bilities of the Bay of Fund}- Tides"
will be presented by F. S. Small at a

branch meeting in Moncton. Mr. Small
was the winner of the 1950 "Gzowski
Medal" of the Institute.

J. Christie, .superintendent of con-
struction of the new Moncton Hospital
for the George Hardy Construction
Company, was a guest at the meeting
and extended to the members a cordial
invitation to jom him for a conducted
tour of the project.

Supper Meeting, October 30

The need for a broadened outlook for
young engineers was stressed at an Octo-
ber meetmg of the Moncton Branch.
Guest speaker was Lieutenant Colonel
L. F. Grant, of Toronto, who spoke on
the ''Engineers' Council of Professional
Development".
The meeting was held in Cy's Sea

Food Restaurant, and was presided over
by E. M. Nason, chairman of the
branch.
The speaker was introduced by H. J.

Williamson, and spoke of the prepara-
tion of a syllabus and series of lectures
for young engineers. This, Col. Grant
pointed out, met the desire of young
engineers to further their professional
development in subjects other than engi-
neering.
The lectures, he said, include such

topics as public speaking, inflation,

labour relations, letter writing and re-

ports, salesmanship , the international
situation, and economics. A question
and answer session follows each of these
lectures.

This progi-amme. Colonel Grant stat-
ed, is being received with eagerness and
is being adopted in centres other than
Toronto, and he expressed a hope that
it would spread to all branch centres.

Colonel Grant suggested that branch
members undertake to contribute to
branch activities, as this creates greater
interest and aids in fostering self-con-
fidence.

Continuing education, if it is only a
stimulus, is a good thing, he stated.
Engineers located in out of the way

districts should remain in contact with
the Branches. Neighboring branches
should visit them, and hold meetings in
these localities.

At the conclusion of Col. Grant's re-
marks W. D. Stratton. vice-chairman of
the Moncton branch, expressed the
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thanks of the gathering for the interest-

ing address.

The chairman, Mr. Nason, announced
the transfer of a number of Moncton
branch members to tlie newly-formed
Prince Edward Island branch and the
gathering extended best wishes to the
new organization.

It was reported also that a meeting
had been held in Amherst on Monday,
with the executive of the Moncton
Branch in attendance. At this meeting
it was decided to form an Amherst
branch and the Moncton Branch ex-
tended congratulations also to this new
group.
A meeting of the Moncton Branch

would be held in Bathurst on December
10, Mr. Nason announced. Among those
who would be in attendance at the
meeting in Bathurst, he said, would be:
president of the Bathurst Power and
Paper Mill, Mr. Weldon; Dr. I. P.
Macnab, Halifax, president of the Engi-
neering Institute of Canada; Dr. L.

Austin Wright, Montreal, general secre-

tary of the Engineering Institute of

Canada; Dr. H. W. McKiel, of Mount
.\llison University, and Dr. J. B. Ster-

ling, president of the E. G. M. Cape
Company.

Presidential Visit

On September 26, Moncton Branch
received an official visit from the Presi-

dent of the Institute, Dr. Ira P. Macnab.
The President was accompanied by Mrs.
Macnab, Dr. L. Austin Wright, Dr. J.

B. Stirling and Mrs. Stirling.

In the afternoon, the visitors and the
branch executive motored to "The
Hills", at Hillsboro, where they were
entertained at tea by the wives of the
executive. Mrs. E. M. Nason and Mrs.
V. C. Blackett were convenors and
Mrs. W. D. G. Stratton, Mrs. N. B.
Eagles and Mrs. R. T. Sansom served.

In the evening, a dinner meeting was
held in the Moncton Curling Club at-

tended by members and their ladies. E.
M. Nason, chairman of the branch, pre-
sided and introduced the president. Dr.
Macnab's address was inspirational in

character, a call to community service
outside the bounds of the Profession.
Engineering, he said, is largely respons-
ible for civilization as we know it today.
Having built it up, we must now have a
hand in operating mod.ern civilization.

The president was followed by the
general secretary, Dr. Wright, who told
of his recent trip to Britain and Europe
where as a member of a government mis-
sion he aided in the screening of engi-
neers who wished to come to Canada.
Dr. Stirling was the final speaker.
A pleasing feature of the meeting was

the presentation, by the president, of
the Gzowski Medal to Mr. F. S. Small,
for the best paper presented in 1950.
The title of Mr. Small's paper was "A
Plan for the Development of the St.
Lawrence-Lachine Section".
During the course of the dinner, H.

J. \\'illiamson, in Highland costume,
entertained with a number of Scottish
songs.

Montreal

R. B. WOTHEBSPOON, M.E.I.C,

Secretary-Treasurer

Student Section

MeGill Undergraduate News

The iVIcGill Engineering Undergrad-
uate Society is well on its way towards
another successful session. Socially, a

A COSTLY MAINTENANCE PROBLEM BEATEN
Deloro Stellite resists abrasion, corrosion and high temperature wear. Many
Stellited pump sleeves and shafts last years compared to weeks. One plant

regularly obtains 900 hours active operation where steel sleeves were

changed every 60 hours.

Look for Stellite when you buy new pumps.

Don't scrap your worn pump sleeves . . . send them to Deloro where they're

custom stellited, by experts, accurately ground and promptly returned.

ELORO STELLITE
non-ferrous alloy of Cobalt, Chromium and Tungsten

DELORO SMELTING AND
REFINING CO. LTD. Detoro, Ont.

HAROFACING RODS AND EliCTROOES

CASTING UP TO m POUNDS

GRADE -roo- CUniNG TOOLS FOR HEAVY FEEDS
CUSTOM STEUrTING BY EXPERTS

GAUGES, CENTRES. MACHINE COMPONENTS
PRECISION INVESTMENT CASTING IN MANY AllOYJ

Gen Nite, the fall informal dance, and
a couple of smokers, have already taken
place, but the highlight of the social

season at McGill is scheduled for Fri-

day, January 11th. On that night, the
celebrated "Plumbers' Ball" will take
place in Sir Arthur Currie Gymnasium,
and all engineers are welcome. Tickets
and table reservations may be obtained
from Ross Smith, PL. 2073, at five dol-
lars a couple.
In the professional field, films, debates,

and plant tours are presented regularly.
A drive for new student members of the

THE ENGINEERING JOURNAL December, 1951

E.I.C. will take place shortly. In athle-

tics, the Engineers are well on their way
to winning the Intramural Sports Trophy
again. In the recent Red Cross Blood
Donor Clinic, the Engineers made a high
[lercentage of donations.

Phi Epsilon Alpha, the honorary engi-

neering society, has had two meetings.
Guest bp(;akers were Dean Fieldhouse,
of Arts and Science, who spoke on diplo-

macy; and Dean O'Neill, of Engineering,
who spoke on "Csmada Limited or Un-
limited", his presidential address to the
Royal Society of Canada.
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• WATER
ANY TEMPERATURE

• PAPER STOCKS
(non-clogging)

• GENERAL SERVICE

• ACIDS

You'll find the answer
in one of these

• ALKALIS

• SLURRY

• CONDENSATE RETURN

• SUMP CLEARANCE

• FIRE SERVICE

• SEWAGE

• SELF-PRIMING
SERVICE

PUMPS
FULL BALL BEARING SINGLE

SUCTION PUMP
Designed for general service,

these pumps combine smooth
operation with rugged, lasting

>acities to fit your
Direct or V-belt

durability. Capacities to fit your L_/
requirements

drive. CLASS "RR"
SINGLE SUCTION PUMPS

Ideal for boiler feed service,

handling clear water at any
pressures, any temperature.

Heavy duty construction as-

sures continuous service with
minimum maintenance. De-
signed to deliver more water
with less power consumption.
Two or four stage models.

RUBBER-LINED PAPER STOCK PUMPS
Corrosion resistant, designed to handle

| ^
many liquids such as chlorinated paper ^
stock, hydrochloric and solutions with
abrasi\e solids. Helps maintain purity of
acids. Operation costs are mini-
mum. Split-shell design allows
quick, easy inspection.

CANADA PUMPS
LIMITED

HEAD OFFICE: KITCHENER, ONTARIO

Air Handling Problems?
Our associate organization, The Cana-
dian Blower & Forge Company Limited,
maintains a staff of specially trained
representatives to help you solve your air
handling problems. Branch offices in
principal cities of Canada,

ENGINEERING SALES OFFICES:
MONTREAL • TORONTO • HAMILTON
SAINT JOHN • WINNIPEG • REGINA
CALGARY • EDMONTON • VANCOUVER

Niagara Peninsula

G. W. IxcE, jr.E.i.c,

Secretary-Treasurer

J. S. Ellis, jr.E.i.c,

Branch Xev:s Editor

October Meeting

At the October meeting of the Branch
the members were privileged to hear

two excellent addres.ses bj" Dr. I. P.

Macnab, president of the Institute, and
by Dr. L. Austin Wright, general secre-

tarj'. The meeting was held on October
29th at the Red Casque Inn.

Dr. Macnab spoke of the historical

background of the engineering profes-

sion. He cited engineering accomplish-

ments mentioned in the Bible and in

Chinese and Egj-ptian historical works.

He paid tribute to the practically-mind-

ed inventors who advanced engineering

during the industrial revolution and he
enumerated many of our modern
achievements which have been gained

during the past half century by the

combined efforts of engineers and scient-

ists. Dr. Macnab said that engineers and
scientists must take a greater responsi-

bihty in the running of the modern
world.

The president voiced the sound opiu-

ion that the "right to be kept" idea is

killing initiative and production and
that engineers should be warj^ lest reli-

ance on social security lessen their desire

to work industrioush'.

Dr. Macnab remarked on the profes-

sional status of the engineer; he lauded

the efforts of the Provincial Associations

for their work concerning professional

status, but he deprecated any tendency

of the Provincial Associations to invade

the field of the voluntaiy societies. He
stated that whereas the Associations are

e.ssentially concerned with legal prob-

lems and the registration of engineers,

the voluntary societies deal mainly with

engineering education, advancement of

technical knowledge and social activit_y.

The president expressed the hope that

the Institute and the Associations would
develop close co-operation in all prov-

inces; such co-operation now exists in

Xova Scotia and several other province>.

In concluding his address Dr. Macnab
emphasized that the essentials for pro-

fessional status are training and service.

Dr. Wright, the general secretary,

spoke about his recent trip to Europe
where he learned at first hand of the

great problems which confront European
engineers. Dr. Wright was asked by the

Canadian Government to go overseas

to screen engineers who wish to come to

Canada. During his short visit he inter-

viewed three hundred engineers in Great

Britain and some two hundred on the

continent. Dr. Wright urged the mem-
bei-s of the Branch to welcome these

overseas engineers and help them iu

every way possible.

Mr. J. Miller, branch chairman, ex-

pressed the vote of thanks to Dr.

Macnab and Dr. Wright which wa.s

heartily endorsed by the members of

the Branch. Following the addresses a

buffet supper was served.
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Peterborough

J. p. Watts, m.e.i.c,

Secretary-Treasurer

M. V. Powell, m.e.i.c,

Branch News Editor

First fall Meeting, October 18

The Peterborough Branch held a

smoker at the Kawartha Golf Club on
October 18th. Four members gave short

chalk-talks on the subject, "A Modern
Hydraulic Generating Station". Mr. A.

J. Bonney was chairman and the meet-
ing was exceptionally well attended.

Mr. A. Drynan opened the discussion

with a general description of a typical

hydro-electric station and then discuss-

ed some of the general problems en-
countered in supplying suitable switch-
gear for it. This includes problems in

connection with circuit breaker applica-
tion and design, protective relaying,

automatic control, automatic synchron-
izing and metering. Methods of obtain-
ing reliable station spr\'ice were also

mentioned.

Mr. H. R. Sills commented on the
various aspects that affect design of

generators to best fit the power plant
design. The appearance of the machines
including colour schemes as well as the
basic electrical and mechanical design
are quite important as the power plants
are the show places of the system. Some
modern stations have the floor approxi-
mately flush with the top of the stator.

This leaves only the upper bracket and
the exciters visible and puts parts such
as brushes which need servicing in an
accessible position. Locating the upner
bracket arms parallel to the power house
saves height by allowing the shaft coup-
ling of another machine to pass when
shaft and rotor are being carried by
crane. In a station of say eight ma-
chines, one machine can be shut down
for short periods of repair without ser-

ious loss. Modern machines are arrang-
ed so that rotor field poles may be
removed without disturbing any major
parts after which stator coils may be
replaced. Thrust and guide bearing
parts are arranged so that they can be
replaced in a matter of hours.

Mr. J. Lucas gave a brief talk on
notable features of modern voltage regu-
lators and the part they play in a mod-
ern plant. There are no moving parts

and a pilot exciter is not required. An
amplidyne is used in series with the
exciter field to buck or boost the exciter

field excitation and the forcing action
thus obtained results in higher rates of

response. There is no dead band and
these regulators are not frequency sen-

sitive.

The final talk was given by Mr. For-
rest Rankine who described modern cir-

cuit breakers and their application in

the power plant. Approximately SO per
cent of the faults are self-healing and
breakers are designed to close again in

20 cycles. This means that a large per-

centage of line faults occur, are cleared

and the circuit closed aecain without
even a noticable flicker of lisht bulbs.

Any pole of the breaker will operate
separately and the unfaulted phases will

help to hold the system together. Com-
pressed air operating mechanisms which
have a high speed of response and low
inertia are used in high speed reclosing

breakers.

Mr. Roy Bogle thanked the speakers

and the very successful meeting closed

with a buffet luncheon.

Canforge

FORCINGS FOR
THE POWERFUL
NEW DIESELS

Wherever and whenever
a new need arises for He;ht

or heavy forgings, the

great Canforge plant at

Welland is first choice of

Canadian industry. From
the heavy steel forged

axles on which these mon-
sters roll, to handrails and
journal boxes, diesel loco-

motive manufacturers turn

to Canada Foundries &
Forgings Limited and its

up-to-date forging equip-

ment and complete facili-

ties for machining!

Withdrawing a white hot ingot
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A PRIMER FORJA
PRESIDENTS

If you're building new

plant f^^^r^^^^acilities, you've

probably worried zi^f about

the cost '^^^>of the heating

system, installation,'^ and ma-

terials "^^^^^ shortages.y^

You can 18T0PJ these worries now

\klf y ^^*"g DRAVO Counterjlo

direct-fired warm air Heaters.

They use from i/^ to V3 less steel

and less pipe?^^ No

ducts ^-^ needed in open areas.

They throw ffji^warm air a min-

imum of 1 50 ft. to working areas

. . . Cut costs^^^30% to 60% on

your heating system . . . save fuel

<^^_^and maintenance ex-

pense. Use oil or gas. Carry CSA

and ULC seals.

HERE'S WHAT ONE PRESIDENT SAYS:
"The Dravo Heater is the best equipment
we ever had. Delivery of heat is virtually

instantaneous when the unit

goes into action—an impor-
tant fuel saving feature which
eliminates the need for an-

ticipating cold spells or
keeping the heater in op-
eration when the plant is

closed."

WANT TO KNOW MORE?
Write today for a complete report on how
your company can benefit by uting Dravo
Counter/to Heoteri. Ask lor bulletin 523-H

HEATING DIVISION

MARINE INDUSTRIES LIMITED

SOREL, QUEBEC

9re%\ii6nV% Visit, November

The President's official visit to the

Peterborough Branch took place on
November 7th. A dinner meeting was
held at the Kawartha Club and later

in the evening, the members attended a

mixed receotion at the home of Mr. H.
R. Sills. The members' wives attended
a dinner with Mrs. Macnab at the Em-
pres.s Hotel.
At the dinner meeting, Mr. A. J. Bon-

ney, the chairman, introduced Dr. Mac-
nab, Dr. Austin Wright and a represen-

tative from the Belleville Branch, Mr.
Charlie Lusk of the H.E.P.C. who
brought greetings from the Belleville

Branch. Dr. Wright brought a message
from Headquarters in his usual humor-
ous manner.
Mr. Frank Pope in introducing the

nresident, pointed out that he was not
only a successful engineer but was a

distinguished native of Nova Scotia

and a good citizen of Halifax, serving

as chairman of the Community Chest.
The theme of Dr. Maicnab's addre.ss was
that engineers are playing such a vital

role in the world today that they must
realize their responsibilities to society.

He said that only after travelling across

Canada, including Newfoundland, in his

official capacity, had he realized that

the development in our country is al-

most beyond belief. After seeing Arvida
and its power stations, the Niagara
development, the Windsor power station

etc., he felt proud to be an engineer.

The world would scarcely go on without
engineers but we must not forget our
duty as citizens also. The averags! stu-

dent pays only 40 per cent of tho cost

of his education and in return, it is his

duty to apply his brains and energy to

serving society. The chairman thanked
Dr. Macnab for his message.

It need hardly be mentioned that the
main course was the traditional "Peter-
borough Baked Hams" served at the
table. Due to the poor weather condi-
tions, the Belleville Branch had only
one representative and the dinner wa.-

not too well attended by local members,
but those present enjoyed an exception-
ally fine meeting.

Samia

G. R. McMlLLIN, M.E.I.C.,

Secretary-Treasurer

C. M. Stewart, jr.E.i.c,

Branch News Editor

Dinner Meeting, November

At the November dinner meeting of

the Samia Branch, a group of over iifty

engineers and their guests, the repre-

sentatives of local industry, including
Mayor Nelson, heard a very interesting

and informative talk by Professor E.
A. Allcut, head of the Mechanical Engi-
neering Department, University of

Toronto. The Professor's topic was "Air
Pollution".

Air pollution by definition is the con-
tamination of the air which results in

injury to property, health or comfort.
This problem is not a new one, it dates
back to the 13th century when the pen-
alty for infraction of the original law
was death. The problem is most com-
plex, depending upon the type of in-

dustry, rate of combustion, climate and
topography. It may be divided into two
phases: the emission rate which is the
rate at which contaminants are poured
into the locality, this can be controlled

by local ordinances; and the rate of

dispersion which controls the speed at
which the contaminants escape from the
area, this is dependent upon atmo-
spheric conditions, the contaminants ac-
cumulated rather than dispersed, with
the re.sultant loss of 20 lives. The city

of Detroit has an atmospheric contam-
inant output of 680 tons per square mile
per year, which illustrates the magni-
tude of the problem faced.

It is impossible to eliminate atmos-
pheric pollution entirely, the object of
these civic programmes is to reduce it

to a reasonable level which is not too
burdensome to industry and which
meets general public approval. The best
way to combat this pollution problem,
is not to produce it — this can be done
by proper combustion chamber design
and by use of the correct amount of
combustion air.

Cities which have adopted smoke
abatement ordinances have found that
best results are obtained by education
and persua.sion rather than coercion.
Every offending firm is warned several
times before court action is instituted.
Fines may be levied on conviction, and
after the_ third such fine a court order
may be obtained which closes down the
offending busine.ss for a period of time.
Tho.se cases which have gone to court
in the city of Toronto have resulted in

80 per cent convictions, which indicates
that the Courts are well aware of the
seriousness of this problem.

This problem should be solved on the
regional basis, which distributes the costs

and prevents contaminants from adja-
cent areas from neutralizing the efforts

of a locality's smoke abatement cam-
paign.

The speaker was introduced bv Mr.
F. F. Dyer and thanked by Mr.'C. P.
Sturdee, chairman of the Sarnia Branch.

Sudbury
W'. S. Black, m.e.i.c,

Secretary-Treasurer

Dennis Mci^iNTT, jr.E.i.c,

Branch News Editor

October Meeting at Espanola

The Sudbury Branch held its first

general meeting in Espanola as guest

of the Kalamazoo Vegetable Parchment
Compan}'.
Members from Sturgeon Falls and

North Bay motored to Sudburj-, then
travelled by bus with the Sudburj-
members to Espanola. A well organized
tour of the plant was arranged, staff

members conducting groups of five on
a three hour tour.

Refreshments were served before the

dinner meeting in the Espanola Hotel.

J. F. McCallum was in the chair for

the meeting. The secretarj^ announced
that a special meeting of the branch
would be held Oct. 22 at which Sud-
buiy's civil defence director would out^

line the part which the branch could
play in the defence organization. The
next general meeting would be held
Nov. 3 on the occasion of the Presi-

dent's visit.

The chairman introduced Mr. B. F.

Aver}-, president of KVP, who welcomed
the branch members and paid tribute to

the part played in industry by engineers
Mr. R. H. Moore thanked Mr. Aven-
on behalf of the branch, for an out-
standing visit.

Mr. D. P. Best, manager of manu-
facturing, outlined the history of

Es{")anoIa since operations began there

in 1899. The KVP taking over during
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the last war, rebuilt the plant, enlarging

it to its present size. Mr. Best was
thanked by Mr. J. S. Cooper expressing

the appreciation of the group to Mr.
Best.

Visit of President Maenab

The Sudbury branch was honoured
by a visit from the President on Novem-
ber 3. Dr. Maenab and Dr. Wright met
with the executive for luncheon at the

Nickel Range Hotel. A post-luncheon
chat was so interesting that it lasted

until 5 p.m.
A general dinner meeting was held in

the evening with the members entertain-
ing their ladies. The toast to the ladies

by W. F. Miller was eloquent. In reply-
ing. Mrs. Russ Eaton adequately ex-
pressed the high regard which members'
wives have for the Institute.

A musical interlude featuring a male
quartet was very well received.

Councillor Eaton introduced the presi-

dent, pa.ying high tribute to Dr. Mac-
nab's contributions to ensineering and
to society. Dr. Maenab briefly traced
the history of engineering from ancient
times, pointing out the contribution of
the engineer, in co-operation with thtf

scientist, toward our present high stand-
ard of living. He outlined developments
during his own engineering career up
to the present time when we are enter-
ing the atomic age. In view of the tre-

mendous forces controlled by man, he
warned that engineers should devote
more thought to citizenshin.

Dr. Maenab expressed his belief that
Canadian engineers have a definite re-

sponsibility to see that the resources of
Canada are fully developed. In speak-
ing of Canada and the future of engi-
neering in Canada, he made everyone
feel proud to be living in this great
land.

C. 0. Maddock thanked the president
and presented him with a copper ash-
tray made at the Copper ClifT refinery.

The branch chairman, R. H. Moore,
introduced Dr. Wright, who gave a
highly interesting account of his trip

to the British Isles and Europe to inter-

view engineers who were interested in

Canada. He presented facts which show
the alarming shortage of engineers in

Canada and the United States and
pointed out the advantage to Canadian
engineers of bringing new engineers to
the country. He urged the members to
assist these new engineers in any way
possible.

Dr. Wright was thanked by R. H.
Moore and the meeting was adjourned.

Toronto

F. E. Wellwood, m.e.i.c,

Secretary-Treasurer

Junior Section

Kenneth A. Brown, jt.e.i.c,

Secretary-Treasurer

Field Trip, October 20

A large group of Toronto Branch
Junior Members met for this season's

first field trip on Saturday morning
October 20th at the Toronto Stock Ex-
change building.

After a short talk by Mr. W. L.

Somerville, the Exchange's assistant

manager, in which the organization of

the Toronto Stock Exchange and its

operations were described, a guided tour

of the building began. The first stop was
the very heart of the business—the trad-

ing floor where stocks were being bought
and sold for investors throughout this

continent and Europe. After watching
the transactions for some time, the
group went to the basement and watch-
ed the mechanical recorders which tabu-
late transactions and send reports of

sales and current quotations to brokers
from coast to coast.

The good attendance at the meeting
was probably due to the general interest

of Junior Members in subjects of a

financial nature.

Vancouver

S. S. Lefeaux, m.e.i.c,

Secretary-Treasurer

H. T. LiBBY, M.E.I.C,

Branch News Editor

Annual Meeting, November 17

Ninety-one members and guests turn-
ed out to the annual meeting of the
Vancouver Branch in the Spanish Ball-

room of the Hotel Georgia on the eve-
ning of November 17th. In the absence
of Chairman J. E. Macdonald, who was
unable to return in time from a business
trip to Toronto, the meeting was con-
ducted by Mr. S. H. deJong, vice-chair-

man.

After cocktails and a very enjoyable
supper, the meeting was called to order.
The actine chairman extended the chair-

man's regrets for his absence and read
the chaiiTnan's report. The Branch, he
explained, was completing a very active

year which included some fine speaker
meetings and several exceptionally good
field trips, including those to Powell
River and Trail. The membership was
down very slightly over last year, owing
to the reduction in enrolment of engi-
neering students and student members
at the U.B.C.

The following slate of officers was pro-
posed by the nominating committee and
were elected by acclamation: Chairman,
S. H. deJong; Vice-Chairman, H. Libby

;

Executive Committee, A. Williamson,
P. Frattenger, R. Maartman, W. L. In-

glis, J. A. Webster; Secretary, S. S. Le-
feaux; Treasurer, P. S. Jagger. Remain-
ing as members of the 1952 Executive
by virtue of their election for a two
year term at the last annual meeting
are E. L. Hartley and C. Scrymgeour.
Sandy Walker and Chris Webb were
elected joint auditors for 1952.

The meeting was honoured by the

presence of Mr. Sherman Green, pro-
gramme chairman of the Seattle Section

of the American Society of Civil Engi-
neers. Mr. Green said that he hoped
that the Vancouver Branch and his

group would be able to get together for

one or two joint meetings during the

coming year. Tentative plans have al-

ready been made toward that direction.

The feature speaker was Dr. W. W.
Simpson, Ph.D., m.d., f.a.c.p. The topic

of Dr. Simpson's address was "Medicine
and Machines" and in explaining the

selection of his title, he said that in

reviewing in his mind how engineers
and doctors could work together, he
came to realize what a huge part engi-

neers and technicians have played and
are playing in the world of medicine. He
then reviewed numerous pieces of appar-
atus em iloyed by modern clinics for the
diagnosis and treatment of numerous
ailments and diseases. Dr. Lyle Trorey
moved a vote of thanks which was
heartily endorsed by the meeting.

Aerial Survey

THE NEW-FOUND LAND
Today, the people of Canada's 10th

province are standing back and taking
a long look at a new-found land. After
330 years of wresting a poor subsistence
from an island rich in minerals, timber,
fisheries and hydro potential, the people
of Newfoundland are re-appraising their
under-exploited resources. And what
they see looks good. So good that
Newfoundlanders are calling this—their
34th decade after colonization by the
English in 1621—a "decade of destiny."

In the past year, Newfoundland has
seen more development than in any
previous 25 years—and in the coming
year will see more than in any previous
fifty. But even more significant than the
pace of present development is the
thorough program of stock-taking, now
under way, on which Newfoundland's
future development will be based.
Naturally, in an age that understands
and utilizes the potential of aviation, a
great part of this re-appraisal is from
the air.

A Magnetometer Becomes Airborne

For instance, during 1949 and 1950
some 12,000 square miles of woodland

—

on the island and in Labrador—were
covered by an aerial forest inventory
made by The Photographic Survey
Corporation of Toronto, Canada's
largest air survey organization. Within
the past four years, using a speedy
method that combines aerial photo-
graphy with field survey, PSC has
also completed reconnaissance geologi-

cal mapping covering 18,400 square
miles. And in 1950 and '51, airborne
magnetometer surveys, searching out
clues to buried mineral wealth, swept
an area of almost 11,000 square miles.

Conducted by a PSC affiliate. Aero-
magnetic Surveys Limited, these mag-
netic surveys yielded data which PSC
correlated with existing geological infor-

mation and air photography, then in-

tegrated into geological "recce" maps
to guide prospectors on the ground.

It's too early to assess the results of

Newfoundland's still - continuing re -

appraisal. But many straws in the
wind indicate a growing interest on the
part of investment capital and private
companies in Newfoundland's forest and
mineral resources—an interest that is

well merited. Because in re-appraising
from the air their picturesque island

and their ore-laden chunk of mainland,
Newfoundlanders are not only determin-
ing the value and extent of their

resources. They are also, in consider-
able measure, determing how, when and
where these resources can be most
efficiently exploited.

If you are interested in the applica-
tion of Air Survey to the scientific

exploitation of natural resources, write,

on company letterhead, for your copies
of "Resources Inventory" and "The
Significance of Aeromagnetic Data", to:

The Photographic Survey

Corporation Limited

1450 O'Connor Drive, Toronto, Canada
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E.I.C* Employment Service

The E.I.C. EMPLOYMENT SERVICE maintains

a file of the qualifications and engineering

experience of members who are seeking

positions and a list of firms offering em-

ployment.

Through the service many members and

firms have made highly satisfactory contacts.

All applications are considered to be con-

fidential unless specific instructions are

received to make knov^n the name of the

person or firm concerned.

In addition to publication in THE ENGINEER-

ING JOURNAL, Situations Wanted and Situa-

tions Vacant advertisements are published

in a special bulletin which is sent out, on

the first of each month, to prospective em-

ployers and employees.

These services, including classified adver-

tisements, are available without charge.

Display advertisements in the Employment

Section of THE ENGINEERING JOURNAL are

restricted to matters dealing with employ-

ment, and are sold at the current advertising

rates.

fk i ^ :oiiiprojecl-

to performance
The safe af^efficient handling of costly plant

places a heavy respb<rsibility on the maintenance

engineer, and the pr6Hem is one worthy of

consideration by all concerf>^.

Whether designed to oHr standard specific-

ation or individually built to m^t the specific

}uirements of the customer, a Wharton Crane

will m&e4:>jhe situation.

REPRESENTATIVES
QUEBEC & MARITIME PROVINCES; Mar-

shall Equipmenf Company, Inc., 1 360 Greene

Avenue, MONTREAL, P. O. (Walter M.
Smith — President). MANITOBA, SAS-

Ford, Medicnd Ltd., 576 Wall Street, WIN-
NIPEG, Man. BRITISH COLUMBIA:
Vancouver Engineering Works Ltd.,

519 to 659 West Sixth Avenue, VAN-
KATCHEWAN AND ALBERTA: Mum- COUVER, B. C.

REDDISH
(50) 1222

CRANE € HOIST CO. LTD.

STOCKPORT ENGLAND
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Reviews

Additions to the Institute Library

-~ Book Notes — Abstracts

BOOK REVIEW
Report of the Royal Commission on
National Development in the Arts,
Letters and Sciences 1949-1951 Otta-
wa, Department of Public Printing and
Stationery, Division of Documents,
1951. 517 pp., $3.50. (Massey report).

Royal Commission Studies. 430 pp.,
$3.00.

Commonly known as the MASSEY
REPORT, this much discussed volume is

now available on loan from the library, as
well as the Special selected studies volume.
The object of this Royal Commission on

National Development in the Arts, Letters
and Sciences, was for the members to

examine and make recommendations upon:

a) The principles upon which the policy
of Canada should be based, in the
fields of radio and television broad-
casting;

b) Such agencies and activities of the
government of Canada as the Na-
tional Film Board, The National
Gallery, The National Museum . . .

methods by which research is aided
. . . , the eventual character and
scope ... or activities of these agen-
cies . . . and other matters relevant
thereto.

c) Methods by which the relations be-
tween Canada with the UNESCO . .

.

should be conducted.
d) Relations of the Government of

Canada . . . with various national
voluntary bodies operating in the
field . . .

Considerable discussion is devoted to

the influence of the United States on our
educational and cultural institutions, and
to the problem of the large number of

Canadians in the several professions being
attracted south of the border to more
attractive and more lucrative places of

employment.
The film, radio, and periodical "inva-

sion", as it is very aptly termed, from the

United States, has now become a very
serious consideration, and is, in many
ways, undesirable for our different con-
cept of living.

The problem of the CBC and commer-
cial and private broadcasting is then con-
sidered, and the various problems are re-

viewed in part II of the Report.
Voluntary Societies, Museums, Ar-

chives, Galleries, Libraries etc., are dis-

cussed in some detail, from whence the

reader continues to the world of learning,

in the Universities, The Scholar and the

Scientist, the Artist and writer, and the

"Projection of Canada abroad".

Part II details the above questions, and
includes the committee recommendations.
Notes to the Chapters refer to further in-

formation in the unabridged original ver-

sions on file with the documents of the

Royal Commission.

Special reports and data presented by
various committees to the Commission

form the eighty-three pages of Appendix.

The index, while relatively adequate, is

inconsistent in its entries, and annoyingly

confusing to use at times.

Selections from the special studies in-

clude twenty-eight papers, reprinted in

form abridged by the authors themselves

from their original manuscripts as pre-

sented to the Commission.
These are necessarily selected, as all the

reprints originally prepared by Canadian
specialists in all the fields concerned could

not feasibly be reprinted. However, they

cover a broad field, both in French and
English speaking Canada, and are written

by well known figures in the field of Cana-

dian Arts, Letters and Sciences. E.K.

BOOK NOTES
Prepared by the Library

The Engineering Institute of Canada

CCH Canadian Master Tax Guide,
7th ed. Toronto, CCH Canadian Lim-
ited, 1951. 314 pp., .13.00.

This 7th edition of the Canadian Master
Tax Guide is an authoritative yet easily

readable presentation of the complicated
Canadian tax law. The law is clearly and
concisely explained in the language of the
layman without the long, involved history

of the legal struggles forming the back-
ground of today's tax pattern. It is based
on the Income tax act, the rulings and
regulations of the Department, and the

decisions of the Income tax appeal board,

and covers all taxes imposed by the Domi-
nion Government.

Development of Supervisory Person-
nel. W. E. Fisher. Pasedena, CaHfornia
Institute of Technology, 1951. 36 pp.,
$1.00. (Industrial Relations Section,

Bulleting No. 20).

It is not just a coincidence that the
better-managed companies are spending a
great deal of time and money in developing
their management personnel at both the
supervisory and executive levels. The rea-

sons which have led top management to

introduce such programs vary from com-
pany to company. The purpose of the
author is to summarize the more import-
ant factors and conditions which make
such action highly desirable. Emphasis is

put on the selection of management per-

sonnel, and the training and development
of supervisors.

Drainage and Sanitation: a practical

exposition of the conditions vital to

healthy buildings . . . 10th ed. E. H.

Blake and W. R. Jenkins. London,
Batsford; Toronto, Clarke Irwin, 572

pp., illus., $3.00.

A portion of subtitle has been included

with this heading, to emphasize the very

practical treatment the authors have given

to their subject.

The building is considered from every

aspect, i.e. environment, planning, venti-

lation, warming and lighting, water sup-

ply, in fact, every conceivable subject

heading one could think of seems to be

included among these chapter headings

and sub-headings. Another useful item is

page by page headings of the particular

branch'of the subject under consideration

being treated on that page. This makes for

easy and pleasant reference use.

Plans, and black and white figure illus-

trations throughout the book serve further

to clarify the text, and there are eleven

pages of index.

One would rather expect some biblio-

graphical or reference lists to other publi-

cations on the various subjects treated ne-

cessarily cursorily in a volume of this size,

but urifortunately these are completely
lacking.

This 10th edition is revised bv Leonard
B. Gumbrell.
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KxonitMe Talent; Its Importance and
DevelnpnuMit. F. W. Pierce. Paisadena,

California Institute of Technolofiy, 1951.

31 pp., Sl.CK). (Industrial Relations

Seetion, Bulletin No. 19).

This publication contains two separate

papers: "Kxecutive Talent — Its Import-
ance and Development", by F. W, Pierce,

and "Executive Development", by G. B.

Corless. Mr. Pierce's paper deals with the

need for management, management as be-

coming a profession, organization, etc.

Mr. Corless' paper covers organization

planning, replacements, appraisals, com-
pany courses, etc.

Intr<Kliiction to the Design of Linder-
groiind Openings for Defense. Colo-

rado School of Mines. Golden, the

School, 1951. 304 pp., illus., $3.00.

(Quarterly of the Colorado School of

mines, V. 46, X. 1, .lanuary, 1951).

The group of papers presented in this

volume deal with the design and construc-

tion of underground openings subject to

bomb bursts, and may be considered to be
a progress report. Five of these six papers
have been written by candidates for ad-
vanced degrees in mining engineering.

Their purpose is to show what has been
done in the field of underground openings,

and to indicate the problems encountered
in their construction or in the conversion
of present mine tunnels.

Lay*- of Grading for Concrete Aggre-
gates: Investigations upon Discon-
tinoiis .\ggregate gradings and the
Development of Lahoratory techni-
ques for Vibratory Compaction,
.Accelerated Curing, and Permeabi-
lity. L. B. Mercer, Melbourne, the

.\uthor, 1951. 113 pp., illus. (Melbourne
Technical College, Technical Paper
Xo. 1).

The full text of this publication em-
braces two papers: "The Law of Grading
for Concrete .\ggregates", and "Gap
Grading of Aggreg«'es". Its purpose is to

remove all mystery from the influence of

aggregate grading upon concrete control,

and by so doing, to conserve material

supplies and save labour and materials.

Man, Society and Environment. Brian
Hackett. London, Percival Marshall;
Toronto, British Book Service, cl9.50.

316 pp., *6.00.

"The primary aim of history study
should be to gain a comprehensive and
accurate knowledge of the past, so as to

be better able to prepare for the future;"

and "The purpo.se of the study of history

... is not to chronicle events, but to isolate

and interpret controlling tendencies".
These two quotations, taken from the

preface of this volume, adequately pre-

pare the reader for the contents which
follow. History as a gradual development
in civilization, of ways of living, of towns
and cities, communication systems, town
f)lanning, and general aesthetic aspects of

iving with the emphasis on people, rather
than events, form the refreshing nucleus of

MAS .sociKTY .\s\) k.\viro.\\ip;nt.

Bibliographical footnotes come pleasant-

1}' often, but not so often as to make the

rea/iing of the text heavy.
A .six-page bibliography, divided into

civilizations is both useful and interesting.

Twenty-two black and white plates, ar-

ranged by chapter, folknv this, and the

wmulncjiH of thi.s volume is further en-

hanced by thirteen pages of index.

Hffntrt on the Proposed Extension of
Irrigation in the .Jordan Valley.
London, Sir .VI. .Ma''Donald and Part-

ni;rs, 1951. 68 pp., maps, £1 10s. Od.

Sir M, MacDonald & Partners, civil

engineers, present herewith a four-stage

plan for the development and extension of

irrigation in the Jordan Valley. 1) Diver-
sion of the River Yarmuk; the propoised

diversion canal would run on the east side

of the .lordan plain, and would be about
70 km. long. 2) Lengthening by 26 km. of

the afore-mentioned canal, so as to draw
on the winter flow of the River Yarmuk.
3) Diversion of the River Jordan, which
would extend area covered by stages 1 and
2. 4) Storage of the winter flow of the

River Yarmuk.

Science French Course. C. W. P.

Moffatt. Xew York, Chemical Publish-
ing Co., 1951. 332 pp., .S4.75.

The purpose of this book is to enable
students, who do not have any previous

knowledge of the French language, to read
French scientific and technical literature.

It contains a necessary minimum of gram-
mar, and a large number of extracts care-

fully selected from recent scientific books
and periodicals. These extracts have been
taken mainly from papers in scientific

journals. \ wide range of subjects Ls

covered, and the material used is of the
type which the scientist Ls often called

upon to read.

Television Tube Location Guide: En-
ables Preliminary Diagnosis With-
out Chassis Removal. H. W. Sams.
Indianapolis. H. W. Sams & Co., 1951.
illus.

With the help of this guide, immediate
tube identification is pos.sible. Time-con-
suming chassis removal are held to a mini-
mum, while the expen.sive transfer of the
complete receiver to the shop, with its re-

installation, is frequently forestalled. Both
sound and sight are u.sed as diagnostic
aids. Speedy repairs are made by referring

to top chassis views showing type and
function of tubes.

STANDARDS
ASTM Special Technical Publications,
American Society for Testing Mate-
rials, 1916 Race Street, Philadelphia
3, Pennsylvania.

No. Ill—Symposium on Methods of
Measuring Viscosity at High Rates
of Shear. $1.35.

This symposium consists of the follow-

ing three papers: "Viscosity-shear beha-
vior of two non-Xewtonian polymer-
blended oils" (this method uses capilla-

ries); "The Kingsbury tapered-plug visco-

meter for determining viscosity variations

with temperature and rate of shear"; and
"The comparison of viscosity-shear data
obtained with the Kingsbury tapered plug
viscometer and the PRL high shear capil-

lary viscometer".

No. 113—Symposium on the Identifi-

cation and Classification of soils.

$1.65.

This publication contains five papers
and a general discussion. Its purpose is to

present a group of papers describing the

most widely used procedures in the identi-

fication and classification of soils for en-

gineering purposes.

British Standards, British Standards
Institution, 24/28 Victoria Street.
Westminster, London, S.W.I. Bri-

tish Standards are available from
the Canadian Standards .\.s80cia-

tion. National Research Building,
Ottawa, Canada.

B.S. 1761:1951 — Single Bucket Ex-
cavators of the Crawler-Mounted,
Friction-Driven Type. 6/-.

This new standard deals with crawler-
mounted, friction-driven single-bucket ex-
cavators covering face shovels, drag lines,

drag shovels, skimmers, grabbing cranes,

cranes and pile drivers, the shovel or
bucket capacity ratings being from J^ to
2 1-2 cubic yards. These excavators are
illustrated and defined, and definitions of

the terms used in connection with these

machines are also included.

B.S. 1768:1951 — Unified Precision
Hexagon Bolts, Screws, Nuts (L^NC
and UNF Threads) and Plain Wash-
ers — Normal Series. 3 -.

This publication relates to the X'ormal
series of unified precision he.xagon bolts,

screws and nuts having Unified screw
threads in a range of nominal sizes from
I/4 in. to 1 in. inclusive. The tolerances

prescribed are those appropriate to en-
gineering work where a good standard of

dimensional accuracy and performance is

necessary. Dimensions and general re-

LIBRARY REGULATIONS
Hours

Mon., Tues., Wed., Fri. . 9 a.m. - 6 p.m.

Thursdays 9 a.m. - 8 p.m.

(For Montreal branch meetings)

Saturdays .... 9 a.m. to 12 noon

Bibliographies and Literary

Searches

Short subject bibliographies are compiled

on request.

Extensive searches will be made at a

charge of $3.00 per hour to members, and

$5.00 per hour to non-members.

Please give as much detail as possible when

requesting information of either type.

Borrowing and Purchasing

Books, periodicals, photostats, translation,

etc. may be borrowed for two weeks at a

time. A fine of 25c. per day will be
charged for each day borrowed items
are retained beyond this period.

A. library deposit of $5.00 at par in

Montreal is required for which two
items may be borrowed at one time. Books,

periodicals, etc. may be ordered by mem-
bers through the library. .\11 carrying

charges are payable by the individual con-

cerned. Except in the case of libran,- de-

posits, please make no payments in

advance.

Xon-members may consult the librar>-,

but may not borrow material.
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FOR HIGH PRESSURE HIGH TEMPERATURE PIPING
In the Power Plant of the new Columbia Cellulose Mill at Prince Rupert, B. C.

AT THE SITE— On this page are shown some of the

Crane assemblies at the site. The photographs are

unretouched and were purposely talcen. before or

during erection, when the actual equipment could

best be seen before being obscured by insulation, etc

A piping aggrega-
tion in dose quar-

ter* in the turbine

room.

Assemblies laid out

ready for erection.

Close up of assembled units

including cast steel gate and
check valves.

600 lb., 12" dia.

main steam header
expansion loop
being welded. ^

CRANE

A Fefed water heat exchanger and
piping units under erection.

In addition to the wide variety of fabricated piping

assemblies and valves of all kinds provided for the

boiler plant, Crane Limited has also supplied the

Prince Rupert mill with plumbing fixtures, drinking

v/ater coolers and many other items for which Crane

has long been recognized as the dependable—
"ONE SOURCE OF SUPPLY".

CRANE LIMITED: General Office: 1170 Beaver Hall Square, Montreal
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quirements are given for hexagon bolts

and screws and ordinary nuts, lock nuts,

slotted nuts and thick slotted nuts.

B.S. 1:69:1951 — I nified Black Hexa-
gon Bolts, Scre>vs and Nil Is and
Plain VS'ashers — Heavy Series. 2/6.

B.8. 17tW relates to the Heavy series of

rnified hexagon bolts, screws and nuts in

a range of nominal sizes froiu ' •> in- to 2 in.

inclusive. The tolerances are somewhat
wider than those for the Normal series.

Formulae for the calculation of dimensions
for bolt and screw heads and nuts in inter-

nuxliate sizes and sizes larger than 2 in.

are given in an appendix.

B.S. 1770:1951 — Pipe Flanges for Use
on Internal Combustion Engines
and Installations. 2/-.

This is a new British Standard for

flanges for use on systems connected with
internal combustion engines, such as:

coolant systems, exhaust and induction
systems, oil pipe systems. Tables of di-

mensions of flanges for use on a range of

pijaes ^ in. to 4 in. nominal diameters are

included. Details of materials are also

given.

B.S. 1775:1951 — Steel Tubes for Me-
chanical, Structural and General
Engineering Purposes. 3/-.

The standard covers plain carbon steel

tubes not exceeding 16 in. outside dia-

meter, of the following types: hot finished

welded, hot finished seamless, cold drawn
seamless, electric resistance butt -welded,
cold drawn electric resistance butt-welded,
oxy-acetylene butt-welded.

Canadian Standards. Canadian
Standards .\ssociation. National Re-
search Building, Ottawa.

CS.\ B103.2:1951—Power Take-Ofi and
Drawbar Hitch Locations. 50 cents.

Compliance with the.se specifications, in

the design of power take-off drives, will

enable any power take-off driven machine
to be readily connected to any make of

tractor. Illustrations are included.

CSA B103.3:1951 — Tractor Belt Speed
and Tractor Testing Code. 50 cents.

This code applies to both agricultural

and industrial tractors. It was prepared in

order to establish a testing procedure re-

sulting in uniform methods of acquiring
and reporting data. Belt tests include:

maximum belt horsepower t«st, varying
load belt horsepower test, torque test.

Drawbar tests include: limber-up test,

maximum drawbar horsepower te^st, draw-
bar fuel consumption test.

CSA B103.4:1951 — Tractor and Im-
plement Disc Wheels. 60 cents.

The purpose of this standard is to pro-
vide interchangeability between 15 and
16 in. agricultural implement wheels and
tractor wheels. Differences in wheel dia-

meter, offset, weight, and rim size are

covered.

CSA B103.5:1951
shares. 50 cents.

Marking of Plow

This specification covers plow shares

made of the following materials: soft

center steel, carburized steel, solid steel,

cast iron.

CSA C10:1951 — Large incandescent
Tungsten Lamps, 3rd ed. $1.75.

This publication provides a method of

determining lamp quality with respect to

physical characteristics, efficiency, lumen
maintenance, life performance, etc. ; it also

provides tables of dimensions and of elec-

trical and photometric characteristics.

The following book notes appear here
through the courtesy of the Engineer-
ing Societies Library of New York.
The books may be consulted at the
Institute Library.

.4STM Standards on Rubber Products
(with Related Information). Phila-

delphia, American Societv for Testing
Materials, 1951. 640 pp.,'illus., $5.00.

Of interest to both producers and con-
sumers of rubber products, this special

compilation includes 100 standard and
tentative test methods and specifications

on rubber and rubber-like materials.

Among the tests covered are processibility

tests, physical and chemical tests of vul-

canized rubber, aging and weathering
tests, low-temperature and electrical tests.

Specifications are given for such items as

automotive and aeronautical rubber, hose
and belting, tape, electrical protective

equipment, etc. Emergency alternate pro-

visions to the specifications are included.

Algebra of Vectors and Matrices. T. L.

Wade. Cambridge, Addison - Weslev,
1951. 189 pp., illus., $4.50.

Elementary expository presentation of

matrix and vector algebra, use being made
of basic concepts of modern algebra, i.e.,

group integral domain, field, ring, basis,

dimension, and isomorphism concepts;
book serves as prerequisite for work in

rnatrix and tensor calculus and is intended
for students, engineers, statisticians, psy-
chometricians and other scientists.

Diesel Engine Catalog, Volume 16, 1951,
Los Angeles, Diesel Engines, Inc.,
408 pp., illus., $10.00.

Presents detailed descriptions of Amer-
ican Diesel engines, equipment and acces-
sories. All types are covered, including
two- and four-cycle and dual fuel, for sta-
tionary, automotive or marine use. A
classified buyers' guide of engines and
accessories is provided. As usual the new
edition has been revised to include new
designs developed during the intervening
twelve months.

Elementary Problems in Engineering.
H. W. Loach and G. C. Beaklev. Tor-
onto, Macmillan, 1951. 269 pp.' illus.,

$3.50.

The subject matter and problems have
been selected to bridge the gap between
high school and college levels. Sections are
included on slide rule manipulation, loga-
rithms, elementary trigonometry, motion
equations, and basic principles of me-
chanics to parallel and supplement the
first year college courses in algebra, tri-

gonometry, engineering drawing, chemis-
try and shop work. The problems are de-
signed to illustrate basic principles and to
stimulate interest through engineering
applications.

Fuel Oil Manual. P. F. Schmidt. New
York, Industrial" Pre.ss, 1951. 160 pp.,
illus., $3.59.

Intended for both the seller and user,

this manual provides a working knowledge
of the characteristics of fuel oil and guid-
ance in its effective use. A chapter is de-
voted to each of the various important
properties with information concerning its

relation to the .selection, handling and
burning of the oil. Impurities, standard
treatments, transportation and storage
are covered. The presentation ha-s been
kept as simple as possible, with a mini-
mum of technical explanation and termi-
nology.

Galvanizing (Hot-Dip). H. Bablik,
translated bv C. A. Bentlev, 3 ed.

London, Spon. 1950. 502 pp., illus., 70s.

The first third of this standard work
deals successively with the characteristics

of scale, pickling theory and practice, and
fluxes. The remainder of the book provides
a detailed treatment of galvanizing theory
and practice. Diagrams and photograph^
are used extensively to illustrate the prac-
tical aspects of the operations covered.

Hot-Working of Non-Ferrous Metals
and Alloys. Institute of Metals Mono-
graph and Report Series, No. 9. London,

NEW WILEY BOOKS on sale at UNIVERSITY OF TORONTO BOOKSTORE

Canada s only bookstore with a complete stock of

scientific and technical hooks

Data Book for Civil Engineers 2nd edition By Elwyn E. Seelye

Vol. I, Design Vol. II, Specifications and Costs
Material has been brought up-to-date and expanded about
.'S0%. Gives sample specifications for all types of construction

work, unit costs for construction materials, and construction

terms. $16.25.

Industrial Furnaces Fourth Edition Vol. I

By W. TrinJci, America's leading authority on industrial furnace design and construction. The most thorough book on industrial

furnaces in existence.

KnahleH the, engineer to make the design of minimum cost for

the desired objective. Provides data and works out many
penny-in-the-slot Hoiutions. 40% more material in new
edition.
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THE WEEKLY GLOBE JULY 5 1878. 429

the I'a'

purpose^
ized by it^

in tlie Jf ro'

transact bu^

porate name'
and tb:it H. S. fl

Esquire, is the pniicipMi iM"71

This was a Kennedy advertisement in

Toronto Weekly Globe and Canada
Farmer, 1878.

The Wm. Kennedy and Sons, even then

was prominent in Canadian machine de-

sign and construction. Today, a leader in

these services to Canadian industry.

MACHINE CONSTRUCTION AND

COMPONENTS

LE

J78.

[K Herd,

Short-Horn Cows, Heil'ers,

iHrtcTtiiTci-p.

M;

KENNEDY'S

IMPROVED

LclTel Water-Whecl.

THE VERY BEST.

8END FOR DESCRIP-
TION.

'Wm.Eonnedy&Sonj

OWEN SOUND,

ONT.

lofTel Wheels .it {jrcatly reducecJ prices.

CONSULT KENNEDY ABOUT YOUR REQUIREMENTS

mMmm^»& SONS
LIMITED

A DIVISION OF MILLSPAUGH LIMITED. SHEFFIELD, ENGLAND

OWEN SOUND. ONTARIO
MONTREAL: 610 Arrowhead Building

Institute of Metals, 1951. 208 pp.,

illus., $2.50.

The monograph consists of eight papers,

with discussion, reprinted from the Journal

of the Institute of Metals, which formed a

symposium on the subject. In these papers

the metallurgical aspects of hot working,

its applications, and problems encountered
in its processes are generally discussed. The
metals dealt with are aluminum, magne-
sium, copper, tin, lead and zinc.

Irrigation Engineering, Volume I, Agri-

cultural and Hydrological Phases. I. E.

Houk. New York, Wiley; London,
Chapman, 1951. 545 pp., illus., $9.00.

Engineering aspects are emphasized in

this comprehensive work which presents

basis principles, facts and practice. Special

attention is paid to recent advances in such
subjects as soil moisture, runoff forecast-

ing, quality and constituents of iirigation

water, and improved methods of applying
water. Variable factors involved in irriga-

tion work are discussed. Pertinent tech-

nical and statistical data are quoted ex-

tensively throughout the book. Project

plaiming and structures are presumably to

be dealt with in a separate volume.

Nature of Polyphase Induction Ma-
chines. P. L. Alger. New York, Wiley;
London, Chapman, 1951. 397 pp., illus.,

$9.15.

The first three chapters of this text give

familiar principles of analysis of circuits

and magnetic fields. The next three include

material on induction machine analysis,

including design characteristics. In the

following four chapters theie is a good deal

of new information on the calculation of

resistance, torque relations, and magnetic
noise. The rating and application of poly-

phase induction motors are discussed, and

the final chapter explains Kron's general-

ized method of analysis and applies it to

the solution of various induction machine
problems.

Preparation of Programs for an Elec-
tronic Digital Computer. M. V.
Wilkes, D. J. Wheeler and S. Gill.

Cambridge, Addison-Wesley, 1951. 167

pp., illus., .S5.00.

This book contains a detailed description

of the library of subroutines used in the

Mathematical Laboratory of the Univer-
sity of Cambridge in England in con-
junction with the EDSAC (Electronic

Delay Storage Automatic Calculator) and
of the way in which programs can be con-
structed with its aid. Considers the best

way to construct subroutines for nume-
rical quadrature, the integration of diffei-

ential equations, and other processes, but
omits more theoretical problems in nu-
merical analysis.

Principles of Electrical Engineering.
W. H. Timbie, V. Bush and G. B. Hoad-
ley. 4th ed. New York, Wiley; London,
Chapman, 1951. 626 pp., illus., $8.25.

Written for electrical engineering stu-

dents, this book is intended as a text for a
first course on the basic principles upon
which modern electrical engineering rests.

Some of the more important topics and
methods stressed in this fourth edition are

:

advanced methods for analyzing electric

and magnetic problems, powerful methods
of circuit analysis, the fundamental prob-
lems of the electric and magnetic fields

and the relation of these problems to
circuit analysis.

Restless Universe. M. Born. New York.
Dover, 1951. 315 pp., illus., $4.95.

Intended to provide the layman with a
simple, yet consistent, account of modern

physics, this book deals with the nature
and action of gases, with atoms, electrons,

and ions, with wave mechanics and parti-

cles, and with the laws and developments
of nuclear physics. Specially designed illus-

trations are included. In this new edition a
"postscript" has been added discussing at
considerable length the interaction be-
tween politics and science.

Soil Testing for Engineers. New York,
Wiley; London, Chapman, 165 pp.,
illus.", .$6.25.

Filling a need for a text for the teaching
of soil testing in the laboratory, this book
is also of value as a reference for practising
engineers and for personnel in soil labora-
tories. Following an introductory chapter
on general laboratory procedures are chap-
ters devoted to the individual laboratory
soil tests which are commonly employed.
Apparatus, supplies, recommended proce-
dures, discu.ssion of procedure, calcula-
tions, results, and numerical examples are
provided for each test. Brief derivations
of formulas and explanations and discus-
sions of calibration procedures and special
techniques are given in the appendix.

Thermodynamics of Irreversible Pro,
cesses. S. R. de Groot. New York
Interscience Publishers ; Amsterdam
North-Holland Publishing Co., 1951
242 pp., illus., $4.00.

A review of the thermodynamic aspects
of a recently developed macroscopic
theory of irreversible processes based sub-
stantially on non-equilibrium thermody-
namical function. The first two chapters
give an introduction to the various treat-
ments of irreversible processes and an
account of the foundations of thermody-
namic theory. In the following seven
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chapters a number of examples covering
important applications in physics and
chemistry are treated. In conchisioii cer-

tain general questions are consideietl from
a more advanct>d point of view.

\ ibratioii and Shock Isolation. C. E.

Crede. New York, W'ilev: London,
Chapman, 1951. 328 pp., illus., $G.50.

This book is written to provide the prac-

tising engineer with a rigorous, yet prac-

tical, reference work on the design and
application of resilient mountings. It is

concerned with the basic mechanics of

isolation and includes practical discussions
on the design and application of isolators.

Chapter 1 is devoted to basic mathema-
tical and physical concepts; chapters 2 and
3 to fundamental principles of vibration
and shock isolation; chapter 4 to non-
linear and damped systems, practical

aspects of damper design, and sound iso-

lation; chapter 5 to the properties of ma-
terials used as isolators and to the design
of isolators that employ these materials;
the last chapter discusses many specific

applications of isolators, both industrial

and military.

BOOKS RECEIVED
.\dvanced Treatise on Physical Chem-

istry. V. 2: The Properties of Liquids
J. R. Partington. Toronto, Longmans
Green, clOol. 448 pp., illus., $9.00.

.\str€»noniy of Stellar Energy and
Decav. Martin Johnson. New York,
Dover, n.d., 216 pp., illus., .'8;3.50.

Basic Electrotechnics. B. L. Goodet.
Toronto, Longmans Green, cl951. 247

pp., illus., S4.20.

British Electricity Authority. Third
Report and Statement of .Accounts
for the Year Ended 31st March,
1951. London, H..M.S.O., 1951. 239 pp.,

8s.

CCH Canadian Sales and E.\cise Tax
Guide. Toronto, CCH Canadian Lim-
ited, 1951. 240 pp., $2.00.

Canadian Oxford .Atlas. Ed. by Clinton
Lewis and others. Toronto, Oxford Uni-
versitv Press, 1951. 116 pp., illus.,

S7.50."

Canadian Woods: their Properties and
Uses. Ottawa, Department of Forestrv,

cl951. 368 pp., illus., .$3.00.

Electroplating and the Engineer. Alan
Whittaker. Manchester, Emmott, cl951.

87 pp., illus., 4s. (Mechanical World
Monograph, No. 64).

F^ngineering Profession. 2nd ed. T. J.

Hoover and J. C. Fish. Stanford, Cali-

fornia, Stanford University Press, cl950.

486 pp., .$7.50.

Highwaj Research Board Proceedings
of the Thirtieth Annual Meeting,
Washington 1951. Ed. by R. W. Crum

and others. Washington, the Board,
cl951. 532 pp., illus., $7.50.

Industrial Furnaces. V. 1, 4th ed. W.
Trinks. New York, Wilev, cl951.

526 pp., illus., $12.50.

Introduction to the Gas Turbine. D.
G. Shepherd. Toronto, Longmans Green,
cl950. 387 pp., illus., $5.30.

Mechanical Engineers' Handbook, 5th
ed. L. S. Marks ed. Toronto, McGraw-
Hill, 1951. 2,236 pp., illus., $19.75.

Rockets, Missiles, and Space Travel.
Toronto, Macmillan, 1951. 436 pp.,
illus., $5.95.

Stateman's Year-Book: Statistical and
Historical Annual of the States of
the World for the Year 1951, 88th
Annual Publication. S. H. Steinberg, ed.

Toronto, Macmillan, 1951. 1,624 pp.,
maps, $7.50.

Tables of the Exponential Function
e". Washington, U.S. Department of

Commerce, National Bureau of Stand-
ards, 1951. 537 pp., $3.25. (Applied
Mathematics Series, No. 14).

Technology of the Machine Shop. H
C. Town. Toronto, Longmans Green
cl951. 366 pp., illus., $4.20.

U.S. National Bureau of Standards,
Annual Report. Washington, the

Bureau, 1950. 109 pp., illus., 50 cents.

(Miscellaneous Publication, No. 20).

Year Book of the Heating and Venti-
lating Industry. London, Technitrade
Journals Ltd., 1951. 284 pp., illus., 8/-.

TECHNICAL BULLETINS RECEIVED
American Concrete Institute. Stand-

ards:

No. 318-51 — Building code require-

ments for reinforced concrete. No. 617-51
— Specifications for concrete pavements
and bases. No. 805-51 — Recommended
practice for the application of mortar by
pneumatic pressure. No. 616-49 — Re-
commended practice for the application of

Portland cement paint to concrete sur-

faces. No. 604-48 — Recommended prac-

tice for wint(!r concreting methods. No.
711-46 — Minimum standard require-

ments for precast c^jncrete floor units. No.
714-46 — Recommended practice for the

construction of concrete farm silos. No.
61-3-44 — Recommended practice for the

design of cxmcreU; mixes. No. 704-44 —
Sp<5cification for cast stone. No. 319-42 —
Rec/jmmended practice for the use of

metal supports for reinforcement. No.
614-42 — Recommended practice for

measuring, mixing and placing concrete.

American Standards Association.
Standards (Prepared by American

Standards Association under Amer-
ican Welding Society Sponsorship):

No. Z49. 1-1950 — Safety in electric and
gas welding and cutting operations.

American Water Works Association.
Tentative Standard Specifications:

No. 5W1.70-T, 1950 — Powdered acti-

vated carbon.

Bituminous Coal Research, Inc. .\ids

to Industry:

No. 500-300 — Application of overfrre

jets to prevent smoke from stationary

plants. (Revision of Technical Report,
No. 7).

British Society for Research in Agri-
cultural Engineering. Agricultural
and Horticultural Engineering .4b-

stracts: v. 2, No. 1, Spring 1951. V. 2,

No. 2, Summer 1951.

. . . Reports on tests:

No. RT/50069 — Templewood mark 1

gra,ss drier. No. RT 37/50054 — The Ford-
Ransome 3-furrow mounted plough. No.

RT 38/50072 — WoLseley bell shape elec-
tric fencer and strip grazing equipment.
No. RT 40/50049 — Hanomag KV.50
tracklaying tractor. No. RT 42/50086 —
Scot meg hammer mills. No. RT 43/50067— "Savu" 2-row potato planter. No. RT
44/51003 — Barford Atom tractor and
equipment. No. RT 45/51022 — Hedge
cutting machine "The Bomford Hedge-
Maker". No. RT 46/51026 — Ferguson
tractor model TE-A20 (85 mm. bore petrol
engine). No. RT 47/50005 — Twose
mounted fertilizer distributor. No. RT
48/51016 — The N.I.A.E. prototj-pe one-
way two-furrow mounted plough.

. . . Reports:

No. CS. 8/1178 — The Willet and
Robinson dust gun. No. CS. 9/1194 —
Electrically heated grass dr>-ers with low
.specific con.sumption. No. CS. 10/1187 —
Equipment for fertiliser placement with
(a) potatoes planted by hand and (b) row-
crops, grown on the flat and in ridges.

Canadian Construction .\ssociation.
Membership Rosters: July 1, 1951.

Civil Engineering Codes of Practice
Joint Committee. Civil Engineering
Code of Practice:

No. 1-1950 — Site investigations. No.
5-1950 — Drainage (sewerage).

Institution of Structural Engineers.
Reports:

First report on prestre.ssed concrete.

. . . Year Book and List of Members:
1951, corrected to 1st August, 1951.

Quebec Streams Commission. Annual
Report. No. 39 — 1950.

Tin Research Institute. Reprints:

Electrodeposited tin-nickel alloy coat-

ings. Electrodeposition of bright tin-nickel

alloy plate.

U.S. Bureau of Mines. Information
Circulars:

No. 7610 — Tunnel construction by
peripheral sawing at the Fort Randall
reservoir, Pickstown, South Dakota, bv
W. E. Lewis. No. 7614 — Froth-flotation

practice in coal-preparation plants of

western Europe and Great Britain, by
B. W. Gandrud and others. No. 7615 —
Roof bolting and dust control, by James
Westfield and others.

. . . Reports of Investigations:

Oil-shale operations in New South
Wales, Australia, bv A. J. Kraemer and
H. M. Thorne.

U.S. Highway Research Board. Bulle-
tins:

No. 39 — Precasting highway bridges

and structures.

U.S. National Bureau of Standards.
Building Materials and Structures
Reports:

No. 125 — Stone exposure test wall.

No. 126 — Self-siphonage of fixture traps.

PAMPHLETS RECEI\T:D
Housing Progress Abroad . . . France,
Belgium and Norwav: a quarterlv
Review. V. 6, No. 2, June 1951.

Ottawa, Central Mortgage and Housing
Corporation.

Office Library of an Industrial Rela-
tions Executive. Helen Baker and H. C
Benjamin. Princeton L'niversity. 1951.

Underwriters' Laboratories in Canada— A Step Toward Canadian Self-

Sufficiencv. E. F. Tabis7. 1951.
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THE FIRST CANADIAN MADE
DIE-CAST ALUMINUM TRAFFIC SIGNAL

•k Completely flexible and adaptable

to rapidly changing traffic con-

ditions.

•k Sectionally-buill ... all parts inter-

changeable without special fittings.

A Keeps- replacement parts inventory

to a minimum.

•k itetains exceptional brilliance of

former types.

HorthQrn Ehctric
COMPANY LIMITED

REPRESENTED THROUGHOUT CANADA

"k Easy to maintain.

-k Light weight with strength and

durobility.

k Low cost.

k A product of Northern Electric's

advanced Traffic Engineering.

Long-range, high- intensity lens pro-

vides clear and unmistakable atten-

tion-demand signals in all kinds of

weather . . . Special super-brilliant

parabolic reflector of silver-coated

clear pot glass . . . Exceeds standards

of Institute of TrafTic Engineers.

WRITE TODAY FOR A COPY OF NOR-LECTRIC BULLETIN E.3-6.2
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VOLTAGE REGULATORS

AIR-BLAST
CIRCUIT-BREAKERS

RECTIFIERS

TRANSFORMERS

...power equipment
for every industry!
Brown Boveri manufactures a wide range of equipment
for the generation distribution and application of power.
In the near future, airblast breakers, switchboards,
power and distribution transformers will be produced in

Brown Boveri' s new plant at St. Johns, Que.

Behind every Brown Boveri product stands more than 60
years of research and worldwide experience. This, plus
Brown Boveri' s unexcelled service, is your guarantee of

modern power equipment engineered for long life and
low operating cost.

Specialized Engineering and Service at your disposal in Canada,

BROWN BOVERI
(CANADA) LIMITED

nil BEAVER HALL HILL, MONTREAL

Representatives

:

Power & Mine Supply Co. Lid.

Winnipeg, Man.

Mine Equipment Co. Ltd.,

Kirl<land Lalce, Ont.

Gordon Russell Ltd.,

Vancouver, B.C.

TURBO-GENERATORS

(56) 1230 December, 1951 THE ENGINEERING JOl R-NAL



another
Canadian
indnstry •

boilered
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Hamilton By-Product Coke Ovens Ltd.,
Hamilton, Ontario, employ Babcock boilers to help

guarantee 24-hour delivery of their products.

The latest addition to the Babcock boilers on their line is

a type "G" "INTEGRAL-FURNACE" boiler, delivering

15,000 lbs. of steam per hour super-heated to 550 degrees

total temperature. This is fed by a Style 33 Chain-grate

stoker and is designed to burn "Coke Breeze". Main-

taining a constant steam pressure over long periods of time

and subject to the extreme abrasiveness of the "Breeze",

the boiler and stoker are required to give very exceptional

service. That this company re-invests in Babcock eqviip-

ment shows the confidence that the installation has

developed.

BABCOCK -WILCOX & GOLDIE- McCULLOCH
GALT LIMITED ONTARIO
MONTREAL TORONTO CALGARY VANCOUVER

See other side for further details of this installation.

"INTEGRAl-FURNACE

BOILERS
// .i
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by BABCOCK
Sliown above are the three Babcock centrifugal pumps

that provide the main water supply for the plant of the

Hamilton By-Product Coke Ovens Ltd.,

Hamilton, Ontario.

Capacity of each is 1900 U.S. gal. per minute against a

total head of 130 ft. wlien running at 1750 r.p.m.

Babcock pumps were selected for dependability and

assurance of successful plant operation.

BABCOCK- WILCOX & GOLDIE-McCULLOCH
GALT LIMITED ONTARIO
MONTREAL TORONTO CALGARY VANCOUVER

.See Other side for further details of this installation.
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. . . your own messenger service to deliver lubricant to

all your bearings according to their specific

requirements . . . ask Peacock.

The Farval Dualine System is a positive mechanical method

of delivering oil or grease under pressure to a group of

bearings from one central station in exact measured

quantities as often as desired, regardless of size,

type, location or number of bearings.

Also available—the Farval Spray-Valve type, which permits

the spraying of grease or oil into open gearing, slide surfaces

or any other area. Can be added to any Dualine system.

Ask Peacock Brothers about Farval—find out how it

eliminates guesswork . . . saves time, power, bearings,

lubricants, and makes your machines

earn more and last longer.

Farval Dualine System lubricating 132 points on hydro-

electric turbine developing 43,000 H.P. at Shawinigan

Water & Power Company's Pov^er Plant No. 2, Shawini-

gan Falls, Que. This is one of 9 units being equipped

by Shawinigan with Farval centralized lubrication.

Peacock Brothers LimitedMONTREAL
TORONTO NOR AN DA WINNIPEG CALGARY VANCOUVER

I
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Appointments and Transfers

Toronto Iron Works.—The Toronto

Iron Works Limited has announced the

uppohitment of G. E. Ellsworth as pres-

ident and general manager and D. A. Y.

Colquhoun as assistant general manager.

Mr. Ellsworth was formerly vice-pres-

ident and assistant general manager. He
replaces T. F. Rahilly, who remains a

director of the Company. Mr. Colqu-

houn has been with the Company foi

twenty-five years and was formerly chief

engineer.

K. J. Farthing.—K. J. Farthing, for-

merly sales promotion manager of Cana-

dian Westinghouse Co. Ltd., has been

appointed manager, general advertismg

dei>artment. He will take charge of all

company advertising activities includmg

general, radio and television.

•

New John Inglis President. — At a

meeting of the board of divectorc of

John Inglis Co. Limited, held on Novem-
ber 15th, Major James E. Hahn re-

signed as president of the Conipan>^and

a.s chairman of the board, English Jilec-

tric Company of Canada Limited. He is

succeeded by Humphrey B. Style, who
was connected with the Montreal En-

gineering Company for eight years as

Russell J. Barrett

R. J. Barrett.—Russell J. Barrett has

been appointed vice-president and assist-

ant to the pre.sident of Dominion En-

gineering Works Limited.

Defence Production. — Kenneth 0.

Grant ha.s succeeded J. M. Cochrane in

the directorship of the mechanical tran.s-

port division of the Department of De-

fence Production. Mr. Grant has been

deputy director of the Division since

July. Both Mr. Cochrane and Mr. Grant

have been loaned to the Department by

the Ford Motor Company of Canada.

1234

general manager of the Bolivian Power

Company. Mr. Style was chief executive

officer of the Brazilian Traction. Light

and Power Company in Brazil from

1940 to 1945.

Alaska Pine AppointmenU.—Five new
appointments, within it« woods division,

are announced by Alaska Pine and

Cellulose Limited.
Superintendent of log production is

George Percy, who will make his head-

quarters in Vancouver. T. K. Huddaxt

has been named logging development

superintendent and Walter Bowden,

chief logging engineer. In :m affiliated

company. Western Forest Industries, J.

G. Stothers has been appointed resident

manager and Gordon Dods logging

superintendent.

.).(;. M. Banks

English Electric Appointments.—The

Knglish Electric Company of Canada

Limited recently appointed two new

members to its head office sales staff

—

R. J. A. Behan and J. G. H. Banks. Both

men come to the Canadian finn from

the English Electric Company of Great

Britain.

Mr. Behan has joined the Canadian

organization as a fuse and fusegear spe-

cialist. Mr. Banks will .serve on the staff

in the capacity of industrial drive

specialist.

Mr. Behan will have duties in conuec-

R. J. A. Behan

lion with the Canadian Standards -^sv

ciation. and other approval agencies,

and he will assist the head office staff on

the technical and commercial sides 01

N R.C. fuses and associated equipment.

Mr. Banks will work directly with tlie

Company s district s;iles office where

first hand a.<sistance is necessar\- in dis-

cu.-^sion with customers, and will keep

the Comi^any's staff up to date on the!

latest developments in electricaJ -ip-

naratus in his field.
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* OTHER D(V/S)ONS STfiUCrURAt, 80/tfR, PLATEWORK, WAREHOUSE
Plants at. VANCOUVER, CALGARY, WINNIPEG, TORONTO, OTTAWA, MONTREAL,
Assoc. Companies at: EDMONTON, SAULT STE-MARIE, QUEBEC, AMHERST, N.S.
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INDUSTRY

T. S. McCrae.—Thomas S. McCrae has
been appointed general manager of Avto
Canada's Gas Turbine Division. Mr.
McCrae is a well-known aero-engine en-
gineer.

•

J. A. I. Kidd.—J. A. I. Kidd is now
manager of the application engineering
division of Canadian General Electric
Company's Supply Department.
In 1946 he was appointed manager of

the exterior Ughting section of the Com-
pany and, five years later, was niade
assistant manager of the application en-
gineering division.

•
Nangatuck Chemicab.—James C. E.
Fuller has been appointed sales repre-

sentative of industrial chemicals, for

Naugatuck Chemicals, Elmira, Ont...

division of Dominion Rubber Company
Limited.
Edward W. May has been appointed

sales representative of industrial chem-
icals, for Naugatuck Chemical.*, Elmira,
Ont., division of Dominion Rubber.

D. McCoU

H. C. Rosenberg.—Dearborn Chemical
Company, Limited, Toronto, has ap-
pointed Dr. Henry C. Rosenberg to its

research staff.

Firm Name Changed.—^The firm for-

merly known as Sir George Godfrey &
Partners CCanada) Limited has been
changed to Godfrey Engineering Com-
pany Limited.
This Company de.signs and manufac-

tures aircraft prcssurization and cooling
equipment, aircraft ground servicing

oquipment, industrial blowers and
vacuum purnps and other specialty en-
gineering work. The head office and
plant are located at Lachine, Quebec.

Defence Production. — Major-General
A. E. Macrae, C.B., O.B.E., has been

appointed director of the Gun Division,

Production Branch, of Defence Produc-
tion. He succeeds I. F. McRae whose
services were temporarily loaned to the
Department by the Canadian General
Electric Company to organize the gun
division. Mr. McRae is returning to

C.G.E. to resume his former duties.

E. W. Hollingum.—E. W. Hollingum
has been named manager of the Mont-
real District of General Electric X-Ray
Corporation Limited. He will be located
at tlie Company's offices at 5525 Western
Avenue, Montreal.
Mr. Hollingum has been associated

with the x-ray industry for thirty-five

years, most recently as regional manager
of G.E. X-Ray Corporation's coast-to-
coast organization in Canada.

Don McCoU,—Don McColl has joined

the staff of C. D. Schultz and Company
Limited, 811 West Hastings Street, Van-
couver. B.C., in the capacity of logging

and logging management consultant. Mr.

McColl was formerlj' logging manager
for the H. R. MacMillan Export Com-
pany Limited.

•

J. G. MacDougaU.-^. Gordon. Mac-
Dougall has been appointed Ontario sales

engineer for Convej-ancer Fork Trucks

(Canada) Ltd. of Toronto. He was for-

merly with the industrial publication

division of the MacLean-Hunter Pub-

lishing Company Limited.

•

J. S. O'Leary,—J. S. O'Leary has joined

the chemical division of the Davenport

(Toronto) Works of Canadian General

Electric Co. He will be responsible for

application engineering, with particular

reference to synthetic wire enamels and

insulating materials.
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COAL IN THE

MINED W.TH FAIRBANKS-MORSE
DIESEL POWER

There's a coal miae in the sky just outside Jasper National

Park ... in the Rockies, at 5660 feet above sea level.

It's owned and operated by the Cadomin Coal Company,

of Cadomin, Alberta. The Company is engaged in

underground and strip coal mining.

We installed a Fairbanks-Morse Model 32 diesel

generating unit for them in 1950. This unit has increased

mechanization of coal handling operations, provided

povi'er for more cleaning operations, substantially

lowered operating costs and cut down on shutdowns.

Consult C F~M—The Departmental Store for your Industry

THE CANADIAN

Fairbanks-Morse
v

COMPANY LIMITED

Fifteen Branches Across Canada

THE ENGINEERING JOURNAL December, 1951

Fairbanks-Morse 6 cylinder model

32E 14 X 17 450 H.P. diesel

generating plant installed at the

mine. Other equipment included a

F-M direct connected alternator,

belted exciter, compressor and
centrifugal cooling v/ater pump.

FM5I.8
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A. Locke

Saguenay Power Co.—Alton Locke has

been appointed manager and J. M.
Martin, treasurer of the Sagueaay Power
Company Limited. Prior to hia appoint-

ment as manager Mr. Locke was super-

intendent of properties and assistant

secretary and treasurer of the company.

J. M. Martin

K. V. Lindell.—Karl V. Lindell has
been appointed vice-president of Cana-
dian Johns-Manville Company Limited
and general manager of the Company '.•;

asbestos fibre division.

In his new position as general man-
ager of the asbestos fibre division, Mr.
Lindell succeeds Mr. Fisher, who in ad-

dition to being president of the Com-
pany, has been acting as general man-
ager of this division. Mr. Lindell will

make his headquarters in Asbestos, Que.

John M. Craig.—John M. Craig, assist-

ant to the works manager, has been
transferred from General Motors Diesel

Limited to the Company's eleccro-motive

division at La Grange, 111. His successor

in Canada has not been named. The
move is in accordance with the Com-
pany's policy to eventually have all key
positions filled by Canadians.

C-I-L Purchasing Appointment.—C. R.
A.sher has been appointed assistant gen-

eral purchasing agent of Canadian In-

dustries Limited.

Canadian Locomotive Appointment.—
F. Weiffenbach has been named vice-

president in charge of manufacturing of

Canadian Locomotive Company, Lim-
ited. Kingston. He succeeds J. J. Jarrell

who has retired following forty-five j'ears

of service with the Company.
Mr. Weiffenbach brings to his new

position wide experience in the en-

gineering and manufacture of Diesel

products.

Always carry

Canadian PacificExpress

TRAVELLERS CHEQUES
Protect your money this easy way . .

.

carry it in the form of Canadian Pacific Express

Travellers Cheques which you countersign when

cashing. If lost, uncountersigned, your money is

refunded. Obtainable from all Canadian

Pacific agents and most banks.^ CANADIAN Pacific Express

TRMELLERS CHEQUES

*^BUHKHOUSES ^^f

/ QUICKLY EREQED . . .

No skilled help required lo assemble the**

pre-fab jobsl

/ EASILY MOVED . . .

Just un-bolt sections, lood on truck and

erect on new site.

/ VERY PRAQICAL . . .

All plywood construction and onti-

leak treated.

/ NO SUPPLy PROBLEMS . .

No multiplicity of orders in round-

ing up scarce materials.

/ IN SEVERAL SIZES . . .

Ideal (or storage buildin3s,»rore-

houses, etc., as well as foe living

accommodation.

Get the facts about Hoiliday's /ow prices! Write:

HALLIDAYS r/ BURLINGTON ONT.
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I*: Even Diesels get a
Deep Freeze Treatment

GENERAL MOTORS LOCOMOTIVES ARE

DESIGNED AND TESTED to meet every

Canadian winter

railroading condition.

Today and every

day, behind the door

of the cold test

chamber in our engineering

building, at London, Ontario, materials are

subjected to intense cold for long periods.

From these tests winterization features

are proven— and new ones developed—
which give General Motors locomotives an

unparalleled record of

performance under sub-zero

operating conditions.

itENERAL Motors
LOCO'^'OTIVES

^

*^

\

GENERAL MOTORS DIESEL LIMITED



The B-A Oil Company building.

Bay and College Streets, Toronto, in

process of construaion.

Architects: Paige & Steele.

Project Engineers: M. Yolles.

Structural Design: J. Hooper.

General Contractors: Yolles &
Rotenberg Limited, Toronto.

Concrete buildings.

•

MODERN • PERMANENT * FIRESAFE

All the desirable qualities that concrete assures in the

construction of structures of all kinds are combined in the new
B-A Oil Company building, Toronto. Permanence, fire

safety, good appearance and low maintenance— the very

features vital to present-day commercial structures—
are provided by concrete which offers the further advantage

of speedy, economical construction.

No other building material at comparable cost can match

concrete. May we send you full information?

CANADA CEMENT
CEMENyc>^

COMPANY
LIMITED

CANADA CEMENT COMPANY BLDG,, PHILLIPS SQUARE, MONTREAL
SALES OFFICES- QUEBEC MONTREAL TORONTO WINNIPEG CALGARY
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DURAFUX
HOSE i

THE ENGINEERING JOURNAL Decemher, 1951

for operating efficiency!

25% LIGHTER
easy to move over obstructions

2. MORE FLEXIBLE
reduces drag on the drill ^

3. YELLOW COLOUR Wi
shows up clearly in the dark

4. SPECIAL COVER
better for gripping with wet hands

There are advantages ail along the line with Dura-
flex Light Weight Air Drill Hose. As the outstanding

yellow coloured hose on the market, it is easy to

spot in dark mine stopes and galleries, eliminating

damage and loss. Duraflex Hose is strong and dur-

oble, too—and the fabric is chemically treated to

give protection from mildew and rot. The tube is

oil-proof, the cover abrasive-resistant. Made in an
all-Canadian plant by skilled Canadian craftsmen,

you'll find Durafiex Hose pays for itself in long,

reliable service . . . and lower operating costs.

Gutto Percha
S Rubber, Limited

The Largest All-Canadian Rubber Company

BRANCHES FROM COAST TO COAST
54.M.51
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another power plant application of tite

AEROTEC PUST COLLECTOR
promoting better community relations

Sectional drawing shows location
of AEROTEC Dust CoUector be-
tween air heater and I.D. fan at
this Riverton Station.

community relations

tiie higiiiy efficient Aerotec way
A clean stack has proven time and

again to pay valuable dividends in

community good will. To gain this

advantage, plus plant erection and
maintenance economies, public utili-

ties are specifying the Aerotec Design

3 RAS Dust Collector. This unit de-
velops a higher centrifugal force

through the use of multiple, small-

diameter tubes, resulting in excep-
tionally high efficiencies on ultra-fine

dusts.

Flexible and space-saving
The tubes are permanent mold aluminum and

closely nested to provide lighter weight and more
capacity per square foot of plan area than any
collector of comparable efficiency. They.are set

at a 45° angle on vertical tube sheets, factory-
assembled into lightweight "building block" sec-

tions that reduce installation time and permit the
Aerotec Design 3 RAS to be easily tailored to fit

available space.

Our field engineers specialize in solving flyash

collcc-tion problems and welcome the oppor-
tunity to assist you at any time. Call or write.

No obligation.

Pro/ecf fngineerc

THE THERMIX CORPORATION
GREENWICH, CONN.

(Offices in 38 Principal Cities)

Canadian Affiliafes: T. C. CHOWN, LTD.

Montreol 25, Quebec Toronto 3, Ontario

THE AEROTEC CORPORATION
GREENWICH. CONN.

New Equipment
and

Developments
Concrete Air Entraintnent Meter. —
Announcement i.s made of the availabil-

ity of the Stebbin> air meter which i<

;i, compact, light weight meter for meas-
iirino; the amount of entrained air in

concrete. Thi.s meter which if .ivailabie

in %-cubic-foot and ^4-cubic-foot sizes,

is being distributed bj- Soil Testing Ser-
vices Inc., 4520 West North Avenue.
Chicago 39. 111.

Other items of equipment available
from this Com;)any, are the Harvard
Compaction apparatus, the Colman soil

moisture unit. Field density apparatus,
and Iwan soil augers. The}' al.«o have
available man.\- miscellaneous pieces of

new and used equipment for use on soil

testing work.

D-C Magnetic Testing Desk. — For
making routine d-c magnetization and
hysteresis test^, and simple flux measure-
ments, the Canadian General Electric

Company have available a new testing

desk containing all the major compon-
ents and necessary auxiliary equipment.
The desk is designed to be used in

con.junction with various permeameters
and magnetir devices which make pos-

sible the testing of nearly all types of

magnetic materials. These include soft

magnetic sheet, strip materials, and
high-coercive-force compositions, such as

alnico, silmanal and cobalt platinum
magnet alloys.

Complete enclosure of instruments in

the modern light-weight aluminum desk
adds greatly to the safety of the testing

device and protects the equipment from
dust and physical abuse. The sloping-

desk top places all controls within easy
reach of the seated operator.
The unit operates on any moderately

steady 125-volt d-c supply and 115 volts.

60 cycles a-c. Its normal range of cur-

rent control extends from zero to i<

amperes.

Timestandards Discussion. — Re-
cently a considerable number of indus-

trial engineers from Quebec and Ontario
met at the Royal York Hotel in Toronto
to participate in a meeting for the dis-

cussion of timestandards which was
sponsored by the Work-Factor Company
of New York and arranged by Robert
C. Shaw, their Canadian representatixc.

of 392 Bay Street, Toronto 1.

The meeting began with a presenta-

tion of the history, research and back-
ground of the Work-Factor System of

mo\ing timetables, which was delivered

by James H. Dimcan. managing partner
of the Work-Factor Company. A. E.

Cooper, chief engineer for the Minne-
apolis Honeywell Regulator Corapan>\
Limited, Toronto, demonstrated basic

motions in manual tasks by means of a

peg board and described the application

of Work-Factor to a simple operation.

Practical demonstrations of Work-
Factor in various industrial tasks were
performed and a motion picture was
presented which showed how a rate had
been set from a film made in a Radio
Corporation of America plant. In this

I

connection. J. A. Malcolm, Jr., industrial

(Continued on page 124'^)
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Professional Cards

BEAUCHEMIN & HURTER
Consulting Engineers

Municipal Planning and Engineering, Public

Services, Bridges and other Structures

J. A. BEAUCHEMIN A. T. HURTER
P.Eng., M.E.I.C. P.Eng., M.E.I.C.

Suite 609, Drummond Building, Montreal, Canada

EDGAR A. CROSS
Consulting Engineer

INDUSTRIAL PLANT DESIGN

991 BAY STREET, TORONTO MI. 8423

M. M. DILLON & CO., London, Ont.
Consulting Engineers Serving

Western Ontario

CIVIL . MECHANICAL • INDUSTRIAL • MUNICIPAL

Bridges, Buildings. Heating, Ventilating, Plumb-

ing, Electrical, Steam Plants, Sewage Disposal,

Sewerage. Appraisals, Reports

365 RICHMOND STREET • - Phone 4-1688

J. EDGAR DION
Consulting Management Engineer

ORGANIZATION - COSTING
PRODUCTION CONTROL - PROnT CONTROL

JOB EVALUATION - OFFICE PROCEDURE & RECORDS
WORK SIMPLinCATION - SALES CONTROL

INCENTIVES - LAYOUT
4643 SHERBROOKE ST. W., MONTREAL, CAN.

J. T. DONALD & COMPANY
LIMITED

Chemical Engineers

Consulting Chemists

Investigation and Research, Analysts

and Assayers

1181 GUY STREET MONTREAL

ENGINEERING ASSOCIATES

MECHANICAL

& MOULDING

H. F. SCHMELZ
M.E.I.C, P.ENG.

Wm. c. viner
M.E.I.C. P.ENG.

m INDUSTRIAL

CONSULTANTS

TEL. UN. 6-6918

1074 BEAVER HALL HILL
MONTREAL

FETHERSTONHAUGH & CO.

Patent Attorneys

VICTORIA BUILDING

OTTAWA CANADA

P. G. GAUTHIER
Consulting Engineer—Quebec Land Surveyor

Water Supply, Sewerage. Town Planning. Land Subdivision.
Special Surveys. Mapping Location of Roads. Railways,

Transmission lines and Flumes
River Control and Dewatering Problems

Industrial Site Development
Planning and supervision of engineering construction work.

5126 PARK AVENUE • MONTREAL 8, QUE.
Telephone DO. 0798

MILTON HERSEY CO.
LIMITED

Industrial Chemists, Engineers
and Inspectors

Inspection, Analyses and Tests

of All Commercial Materials

MONTREAL HALIFAX WINNIPEG

C. J. JEFFREYS, P.Eng., M.E.I.C,

Consulting Engineer

General Pulp and Paper Mill Design

Process — Rehabilitation — Valuation

1115 SHERBROOKE ST. W. MONTREAL, P.Q.

(near Peel) • Tel. PLateau 2010

KEARNS & BROMLEY
Associate Consulting Engineers

JAMES A. KEARNS, B.Sc, M.E.I.C.

GEORGE BROMLEY, B.Sc, M.E.I.C.

MECHANICAL AND ELECTRICAL DESIGN,
STUDIES, REPORTS, ETC.

1414 DRUMMOND STREET-
176 MAIN STREET -

MONTREAL, P.Q.

WOLFVILLE, N.S.

RALPH KENDALL
C.E., P.L.S. and Mine Surveyor

TRANSITS, LEVELS AND ACCESSORIES
FOR RENT

PENTHOUSE, 6th FLOOR,
PENTAGON BUILDING - - - HALIFAX, N.S.

Corner of Water, Buckingham and Granville Streets

Tel., Office and Home: 3-6538
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Professional Cards

KILBORN ENGINEERING CO. LTD.
Professional Engineers
Water Supply and Treatment

Sewerage and Sewage Disposal
Hydraulic Works and Power Plants

Water Conservation
Reports, Designs, Surveys and Supervision of

Construction

36 PARK LAWN ROAD • TORONTO 14, ONT.
Phone: RODNEY 364S

MACDONALD & MACDONALD
LIMITED

Inspecting and Testing Engineers

Analytical Chemists Assayers

Established in Western Canada over 35 years

Inspection oi Green and Creosoted Timbers

BIRKS BUILDING - VANCOUVER, BjC.

JAMES F. MacLAREN ASSOCIATES
Consulting Engineers

Water Supply and Purification, Sewerage, Sewage
Treatment and Waste Disposal, Drainage,

Flood Control, Planning

Investigations, Reports, Designs, Specifications
Supervision of Construction, Valuations

705, YONGE STREET TORONTO 5, ONTARIO
TELEPHONE MIDWAY 4964

o. J. Mcculloch & co.

Consulting Civil Engineers

River and Harbour Works, Bridges, Foundations,
Dams, Cofferdams, Retaining Walls, Etc.

Surveys, Reports, Designs, Specifications,

Estimates, Supervision of Construction

3420 WILSON AVE. MONTREAL 28, QUE.

McDOUGALL & FRIEDMAN
Consulting Engineers

FERDINAND J. FRIEDMAN, B.Sc, P.Eng.
DON W. HEYWOOD, P.Eng.

ROLAND R. DUQUETTE, B.A., B.Sc, P.Eng.
F. WILLIAM R. ANGUS, O.B.E., B.Sc, P.Eng.

Mechanical and Electrical Design,
Reports, etc.

1235 McGILL COLLEGE AVE., MONTREAL, P.Q.

MORRISON HERSHFIELD
MILLMAN & HUGGINS

Consulting Engineers

CIVIL—MECHANICAL—STRUCTURAL
MATERIALS HANDLING, CONVEYING & ELEVATING

REPORTS, ESTIMATES, DESIGNS
SUPERVISION

96 BLOOR ST. W. TORONTO, ONTARIO

THE RANKIN COMPANY, LIMITED
Consulting Industrial Engineers

INDUSTRIAL AND POWER PLANT DESIGN
CHEMICAL ENGINEERING

Process Development, Project Co-ordination,

Design, Supervision

1549 BURNSIDE PLACE MONTREAL 25
(Corner Guy Street)

RIDOUT & MAYBEE
Patent Attorneys

G. E. MAYBEE, K.C., F.P.I.C.

J. A. LEGRIS Jr., B.A., B.A.Sc.

Barristers, Solicitors, etc.

Registered Canadian and United States

Patent Attorneys

80 KING STREET WEST TORONTO 1, ONT.

RIPLEY AND ASSOCIATES
Consulting Engineers

SOIL MECHANICS
Earth Dams and Foundations, Highwrays,

Airports, Building Foundations, Landslides,

Retaining Walls

Investigation — Reports — Design
Inspection of Construction

1608 WEST 5TH AVENUE VANCOUVER 9, B.C.

STADLER, HURTER & COMPANY
Consulting Engineers

Suite 609, DRUMMOND BUILDING
MONTREAL, CANADA

PULP AND PAPER MILLS—POWER PLANTS
INDUSTRIAL AND CHEMICAL PROCESS PLANTS

A. T. HURTER, M.E.I.C.

SWANSON AND REEVE
Consulting Engineers

Project Engineering

Steam Power Plants - Sawmills - Plywood Plants

Pulp - Paper - Processing Plants

A. L. Swanson D. D. Reeve
P.Eng., M.E.LC. P.Eng., M.E.I.C.

1264 WEST PENDER STREET, VANCOUVER, B.C.

Phone: TAtlow 5948

WIGGS, WALFORD, FROST &
LINDSAY

Consulting Engineers

INDUSTRIAL SURVEYS, REPORTS AND APPRAISALS
CIVIL, ELECTRICAL AND MECHANICAL ENGINEERING

DESIGNS, SPECinCATIONS AND SUPERVISION

1411 CRESCENT STREET
MONTREAL 25, QUE.

HArboor 0215

9I-A ELOOR STREET WEST
TORONTO S, ONT.

Midway 1141
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Professional Cards (Continued)

WOOD & McADAM
Consulting Engineers

STRUCTURAL • MECHANICAL • ELECTRICAL
DESIGNS, SPECIFICATIONS and SUPERVISION

4444 SHERBROOKE ST. WESTMOTmT, P.Q.

Wllbank 0995

Ifyou are

an engineering executive,

engineer, teacher or student-

You have a stake

in the Engineering Profession

The SECOND MILE
by W. E. Wickenden

"Whosoever shall compel thee to go one mile—
go with him twain."]

Epitomizes for you—
your staff

your students

1. Ideals for the professional life

2. Rules for the engineer to live by

3. What engineers must do to make
engineering a profession

5000 words of simple useful philosophy about
the needs and aspirations of the Engineer.
An understanding of "The Second Mile" is

essential to professional maturity.

Single copy 15 cents 15 or more 10 cents a copy

Engineers' Council for Professional Development

29 West 39th Street New York 1 8, N.Y.

COVER YOUR TANKS witi^

SPUN ROCK WOOL*
Lightweight and Flexible

Made from Niagara District shale rock. Spun Rock Wool*
is lisht in weight, with long, resilient fibres. Never packs

down—does not corrode metals. Blankets can be made
in any thickness and shape and, being flexible, can be
fitted to any contour. Send for samples and information.

In Bulk, Batts, Blankets, Pipe Covers

SPUN ROCK WOOLS LIMITED
THOROLD, ONTARIO *Re9'd

SPENCER, WHITE & PRENTIS

OF CANADA, LTD.
2052 St. Catherine Street West, Montreal

209 Park BIdg., 29 Park St. W., Windsor, Ont.

Foundations— Underpinning— Piles

Moving Buildings—Heavy Shoring

We specialize in the above work and also are

organized and equipped to do heavy construction

such as bridges, piers, locks and dams, shafts and
tunnels, etc. Inquiries invited.

15^50 COPIES
OF THIS ISSUE

PRIIKTED

C ORPOR ATION
rooSer LI MITED

TORONTO • WELLAND • MONTREAL

WINNIPEG • KIRKIAND LAKE

The four divisions of United Steel are engaged in

the design and manufacture of essential components

and complete installations . . . Transmission Equip-

ment — Sanitation Equipment — Materials Handling

Equipment — Coal and Ore Handling Equipment, and

many other types of mechanical equipment for industry.
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SHELDON FANS

UNIT
HEATERS

MILL

EXHAUSTERS

w

VENT TUBE

BLOWERS

"Z-^'J-""'

M E 1 U M

BLOWERS

CANADA'S
OLDEST ANT,
LARGEST FAN
MANUf ACTURERS

SILAVENT
FANS

EXHAUST
FANS

SUAVMAfr
FOR LOW PRESSURE,

LARGE VOLUME AIR SUPPLY

.

The Sheldon Silavent Fan handles large volumes of

airsmoolhlyand silently. Sturdily built, theSilavent

series stands up well under the rigours of year-

round operation. An unusually high mechanical

efficiency has been designed and built into Silavent

fans. They are compact, versatile fans applicable to

a wide variety of ventilation and forced draft ap-

plications in industrial plants and public buildings.

The> can be supplied in a wide range of capacities

and drive arrangements.

Fhe new Sheldon catalogue No. .340 gives cximplete

engineering data on Silavent!fans. Write for a copy.

VANEAXIAL

FANS

Sales Offices; TORONTO •

Halifax: Austen Bros. Limited

Edmonton; Gorman's Limited -

f^ONTBEAl . HAfVIILTON • LONDON • OTTAWA •

- St John, N.B.: H. Avard Loomer — Halleybury; Jotin H. Brumell —
Winnipeg; Vulcan Iron & Engineering Ltd. — Vancouver: C. C. Moore & Co.

Limited.

ROOF

VENTILATORS

SHELDON
CATALOGUES OF
AIR EQUIPMENT
AVAILABLE ON

REQUEST
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BUSINESS AND INDUSTRIAL
BRIEFS

[Continued from page 1242)

engineer for the Radio Corporation of

America, Camden, N.J., delivered a

paper explaining liow standard data
may be compiled through the applica-

tion of the Work-Factor S3'stem.

New Winding-Insulation Tester.—The
Special Products Section of the Cana-
dian General Electric Company Ltd

,

now has available a new d-c winding-
insulation tester for d-c armatures, series

field coils, and low-impedance a-c stator

coils.

This new device which was developed
by G-E's General Engineering Labora-
tory will detect and aid in locating

faults in turn-to-turn, coil-to-coil and
winding-to-ground insulation in d-c arma-
tures of any size and rating. It is de-
signed for testing large motors and gen-
erators such as those in railroad, marine,
and steel industries.

The d-c armature winding-insulation
tester consists of a repeating type surge-
voltage generator which operates 60
times a second and a cathode-ray oscil-

loscope, all in one cabinet. A fixture

is provided for applying test voltage to

the commutator of the armature being
tested.

•

New Housing for Malton Area.—Re-
sources Minister Winters recently an-
nounced more favourable terms under

the National Housing Act to provide
homes for defence workers through the
Central Mortgage and Housing Cor-
poration. Crawford Gordon, Jr., pres-

ident and general manager of Avro
Canada at Malton, Ont.. stated that
this action by the Government would
be of "immense help" to his Company
in obtaining the necessary workers to

produce CF-100 fighters and Orenda jet

engines for the Royal Canadian Air
Force.

Nylon Plant Extension. — Work has
started on an exijansion of the Kingston,
Ontario, nylon plant of Canadian In-

dustries Limited to make possible the

doubling of its present production of

filament and staple fibre. This construc-

tion work is being carried out by the
C-I-L organization and it is estimated
that the new production facilities will

come into operation in 1953 when raw
materials from C-I-L's new Maitland
Works, presently under construction at

Maitland, Ontario, will become avail-

able.

e

New Thermostatic Radiator Valve.—

A

new impro\'ed thermostatic radiator

valve is now available from Heat-
Timer Corporation, 520 Broadway, New
York, N.Y.
Replacing the ordinary radiator

valves, this new thermostatic valve is

treated to provide for quicker heating

of cold rooms and saving waste of heat
in rooms already warm, while at the

same time allowing desired temperature
variations from room to room.
Heat-Timer valves are applicable to

any low pressure one-pipe steam system
without interference or alteration to

existing boiler controls. The body of

the valve is brass with chrome finish

and the temperature-sensitive phosphor
bronze bellows and other features re-

main the same as in the former model
which is already in wide use throughout
the United States.

C.G.E. Test Course Reunion.—On Sep-
tember 15 last, 400 members of the
Canadian General Electric Company's
"Test Alumni Association" attended the
annual reunion of the Association at

the Kawartha Golf and Country Club
in Peterborough. The members of this

:i;:^Gciation who are now employed by
many companies in all parts of Canada,
spent a very enjoyable day of sports
and good-fellowship together on this

occasion.

The honorary president of the Asso-
ciation is L. D. W. Magie, m.e.i.c, while
the president for 1951-52 is D. J. Emery,
M.E.I.C., and the secretary-treasurer is

A. R. T. Hailey, m.e.i.c. More than 80
new members have been added to the
Association from the 1951 "Test"
course, and this number includes en-
gineering graduates of universities

throughout Canada as well as from
England and Rumania.

ELEVATED

TANK
This Horton elevated steel

tank is used to provide

gravity water pressure for

fire protection at the Fine

Foods of Canada Liuiited's

plant at Ste. Marline, Que.

It has a capacity of 100,000

gals, and supplies water to

the automatic sprinkler sys-

tem in the plant.

Write our nearest oflfice

for tenders or eompiete in-

formation on Horton ele-

vated tanks for fire proter-

tion or general service.

TORONTO, ONT. FORT ERIE, ONT. MONTREAL, QUE.

ItEPIIESENTAIIvn

Mumford-Medland Ltd., Winnipeg, Mon. • Gordon Russell Ltd., Voncouver, B.C.

THERE
ARE
NO
WORDS!

. . to describe the mess and confusion of a
blocked sewer line— an expense so easily avoid-
ed by the use of No-Co-Rode Root-proof Pipe.
Insist that your builder use No-Co-Rode
Root-proof Pipe, which cannot be blocked by
tree root infiltration — the most frequent cause
of sewer line trouble. At no extra cost you can
be sure of a trouble-free sewer line for a
life-time. Simply specify No-Co-Rode Root-
proof Pipe.
For septic tank filter beds, use No-Co-Rode
Perforated Pipe — recommended by Health
Departments.

Distributed by

v^«^</<.MURRAY ££»v»y CRANE

(0®-1I1(D'®11
ROOT-PROOF PIPE UA-7.51

Alonufocturerf by DOMINION TAk i CHEMICAL COMPANY LIMITCD Sun life Building. Monlrtal
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Men Kimberley Fertilizer Plant.—The
Consolidated Alining & Smelting Com-
pany of Canada Limited, Trail, B.C.,

uunouuces the award of a 9-million-

dollar contract to Stone & Webster,
Canada-, Limited, for the construction of

a new fertilizer plant at Kimberley, B.C.

The site selected for this plant is located

about three quarters of a mile south of

the Sullivan Concentrator which treats

the ore from the Company's Sullivan

mine, and clearing and grading oper-
ations began early in October.
Work on a railway spur and switches

to serve the plant and the construction

of senice buildings will commence
shortl3\ The buildings will include an
office, warehouse, central shop and pump
house. The construction of production
units consisting of roasters and a gas
cleaning plant, sulphuric acid plant,

phosphoric acid and phosphate fertilizer

plant and storage together with ship-

ping buildings will begin in the spring.

It is expected that the project will be
completed early in 1953.

High analysis ammonium phosphate
chemical fertilizer will be produced at

this new plant at the rate of 70,000

tons per j'ear.

Acid Resisting Coating. — Announce-
ment is made by Downing & Company,
6 Church Street, Toronto, Ontario, that
they have recently been appointed Cana-
dian representatives of Prufcoat Labo-
ratories Lie, of Cambridge, Mass. The
latter Company manufactures a liquid

coating in several colours which is

claimed to have exceptional resistance

to concentrations of acids, alkalis, oils,

water and heat. In conjunction with
this coating they also supply a primer
for use in pre-treating rusty metal sur-

faces. This primer, called P-10, con-
tains an acid which counteracts the
rust action during its application.

Pipe Line Expansion.—T. S. Johnston,
president of Interprovincial Pipe Line
Company, Toronto, announced recently

that his Company is adding five pump-
ing stations to its system as well as

building an additional 2,600,000 barrels

of storage at Superior, Wis. This wiU
raise the total available tankage at the
terminal to 4,400,000 barrels, and the
work will be completed by the opening
of navigation on the Great Lakes iu

1952. Construction being carried out
this year will provide ample capacity to

take care of a peak summer movement
out of Edmonton of about 113,000 bar-

rels per day. Since pumpings are re-

duced Iduring the closed season of

navigation, the year-round average
througiiout will amount to approximate-
ly 100,000 baiTels per day out of Ed-
monton.

It is expected that in 1951, its first

year of operation, Interprovincial will

deliver about 13,000,000 barrels of crude
to Superior for tanker movement to the

Ontario markets and that in 1952 this

will be increased to about 18,000,000

barrels.

The balance of the 1952 expansion
programme provides for the looping of

100 miles of the 16-inch section of the
system between Regina and the Inter-

national Border. One additional pump
station will be added to the American
section at Deer River, Minn., and fur-

ther storage will be built at Superior to

bring the total available tankage up to

7,000,000 barrels. The entire programme
is scheduled for completion by the time
navigation starts in 1953. These further

additions to the system will increase

the summer capacity from Edmonton to

a maximum potential of 146,000 barreb
per day with a delivery into Superior
of approximately 95,000 barrels per day.

New Gel-Time Meter.—Canadian Gen-
eral Electric Company Limited now
have available a new gel-time meter
designed to measure the time required

for fluid thermosetting compositions to

reach a point of rapid viscosity change
during polymerization.
According to engineers of the Com-

pany it will be an aid in the evaluation

of thermosetting compositions used in

the manufacture of monomers resins,

varnishes, and other protective coatings.

It can also be used in studying the

effects of such variables as reaction

temperatures, catalysts, inhibitors and
quality of the main reactants. The de-

vice measures the gel time by means
of a rotating spindle suspended from a

torsional spring.

UNIONS

COGHLIN SPRINGS
for Quality and Satisfaction

We manufacture all kinds of Springs, large

and small, for every purpose.

Our eighty-two years' experience is your

guarantee of superior quality and work-

manship.

^^COGHLINsa...
3320 ONTARIO STREET EAST

MONTREAL, CANADA
Eitablished 1869

Agents :

Filer-Smith Machinery Co. Limited, Winnipeg
C. M. Lovsted & Co. (Canada) Limited, Vancouver
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