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PREFACE

HE aim of this book is to suggest to amateurs of all ages

many things which they can profitably make of wood,

and to start them in the way to work successfully. It is

hoped that, in the case of boys, it may show them pleasant

and useful ways to work off some of their surplus energy,

and at the same time contribute toward their harmonious
all-round development.

It is not an attempt to teach the arts of architecture,
carpentry, cabinet-making, or boat-building. Although not
intended primarily to impart skill in the use of tools (some-
thing which can only be acquired from experience and ob-
servation and cannot be taught by any book), still no one
can go through the processes indicated without gaining at
least some slight degree of manual skill as well as a fund of
practical information and experience.

Many books which give directions for mechanical work
(particularly those addressed to boys) have several serious
faults, and can be grouped in three classes. Some seem to
be written by practical workmen, who, however well fitted
to do the work themselves, lack the pedagogical training or
the psychological insight necessary to lay out such work
with due regard to the mental and physical capacity, ex-
perience, and development of youth, or to the amateur’s
lack of experience in the rudiments of the subject. Others
are written by teachers or amateurs who lack the trained
mechanic’s practical and varied knowledge and experience
in serious work. ~Others (and this last class is, perhaps, the
worst of the three) seem to be made by compilers who have
apparently been satisfied to sweep together, without requisite
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vi Preface

knowledge or sufficient moral purpose, whatever they may
have found that would be interesting or attractive, without
due regard to its real value. All these writers are constantly
falling into errors and making omissions harmful alike to the
moral and the manual progress of the readers.’

Effort has been made in the preparation of this book to
avoid these evils, to keep in line with the advanced educa-
tional ideas of the time, and to look at the subject from the
standpoints of the teacher, the mechanic, the boy, and the
amateur workman. The treatment is neither general nor
superficial, but elementary, and no claim is made that it will
carry anyone very far in the various subjects; but it aims
to be thorough and specific as far as it goes and to teach
nothing which will have to be unlearned.

Great care (based upon an extended experience with boys
and amateurs) has been taken to include only what can be
profitably done by an intelligent boy of from ten to eighteen
or by the average untrained worker of more mature years.
It is hoped that from the variety of subjects treated he may
find much of the information for which he may seek—if not
in the exact form desired, perhaps in some typical form or
something sufficiently similar to suggest to him what he
needs to know.

It is hoped and confidently believed that a work so com-
prehensive in scope and giving such a variety of designs,
with detailed and practical directions for their execution,
will be not merely novel, but may serve as a vade-mecum and
ready-reference book for the amateur of constructive tastes.

CHARLES G. WHEELER.
BosToN, June, 1899.

! These criticisms are meant to apply to the class of mannals, compendiums,
and so-called ‘‘ Boys’ Books” and ‘‘ Amateurs’ Books,” in the popular sense of
the word, and not to the many admirable works on sloyd, manual training, and
the various special branches of wood-working.
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INTRODUCTORY NOTE

T has seemed best to address parts of this book particu-
larly to boys, because the majority of beginners are
boys, because boys need more suggestions than men, and
because a man can easily pick what he needs from a talk to
boys (and perhaps be interested also), while it is usually un-
profitable to expect a boy to take hold of a technical subject
in the right spirit if it is treated in a style much in advance
of his degree of maturity. It is hoped, however, that the
older reader also will find enough of those fundamental
principles of successful work (many of which do not readily
occur to the untrained amateur except as the result of much
costly experience) to be a material help to him.






¢ It is not strength, but art obtains the prize,
And to be swift is less than to be wise ;
’T is more by art, than force of numerous strokes.”
HOMER, //iad.

WOOD-WORKING FOR
BEGINNERS

PART 1

A WORKSHOP FOR AMATEURS

CHAPTER 1

INTRODUCTORY

HEN one has made up his mind to make something,

he usually wants to begin work at once; so, as I

wish you to read this chapter, I will make it quite short.

There is a great deal in getting started right, and there are

some things to bear in mind if you wish to do good work,
as of course you do.

One thing is not to be in too much of a hurry to begin
the actual sawing and pounding. The old Latin phrase,
‘* Festina lente’’ (make haste slowly), is a capital motto for
the beginner. Do not wait until your enthusiasm has oozed
away, of course, but do stop long enough to think how you
are going to make a thing before you begin to saw.

The workman who thinks first and acts afterwards is the
one who usually turns out good work, while the one who
begins to work without any reflection (as boys, and even
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2 Wood-Working for Beginners

men, have been known to do) is apt to spend much of his
time in undoing his work, and usually dees not get through
till after the one who laid it out properly in the first place.’

If Homer, in the quotation at the head of this chapter,
had been writing about the way boys’ work is sometimes
done, he might, perhaps, have reversed the positions of some
of the words and made ‘‘ swiftness’’ and ‘‘ numerous
strokes ”’ the subjects of his emphasis. He has expressed
well enougl, however, the way that your work should be
done, and it is one aim of this book to give you useful hints
to that end.

Do not spend your time in working out a lot of set exer-
cises, like joints and odd pieces that do not belong to any-

¢

T An old gentleman whose help, on account of his accurate workmanship, I
once frequently obtained when ‘‘ rushed,” was an extreme example of this sys-
tematic way of doing work. I would give him perhaps three hours’ work,
which he would agree to have done at the end of that time. Looking in after
an hour or so I would find the work apparently untouched, which was a little
provoking, of course, as the average workman would have had it perhaps one
third done. But instead, this old gentleman would be apparently only ‘‘ put-
tering around,” tonching up his saws, fixing his planes, whetting his chisels,
looking over the wood, and not getting ahead a bit. Going off in disgust
(until I got acquainted with his ways, I mean), I would return at the end of the
three hours, to find that the work had been ready some time and done to per-
fection. While he was at first apparently accomplishing nothing he was really
getting everything in perfect shape to do the work and laying out in his mind
every detail of the whole process, so that when he began the actual work it
almost did itself, and he forged right ahead of the average workman, who
would either have been behind time or slighted the work in order to get it
done, and in most cases have made some mistake to be corrected in some part
of the process. I never knew that man to make a mistake. Why? Not be-
cause his ability was extraordinary, but because he concentrated his mind on
the work and thought it out clear through before he began. Now I know the
average boy too well to expect him to have the patience to do just as this
workman did. It would be unreasonable, But it is the true way to do good
work, so try to think it all out as far as you can and to get ready before you
begin. The work will go ever so much more quickly and easily.
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thing in particular, merely for practice. You will be much
more apt to put the right spirit into your work when you
make complete and useful articles, and you will get the
same practice and experience in the end. There is no
need, however, to go through a deal of toilsome experience
just tolearn a number of simple little things that you might
just as well be told in the first place. Begin the process of
learning by experience after you have learned what you can
from the experience of others. Begin, so far as you can,
where others have left off.

Before you begin work it may be interesting to look for
a moment at the way boys did their work from fifty to one
hundred years ago. Have you read the books by Elijah
Kellogg ? The reason for speaking of these old-fashioned
books is because of the picture they give of the time, not
so very long ago, when boys and their elders made all sorts
of things which they buy to-day, and also because of the
good idea they give of how boys got along generally when
they had to shift more for themselves than they do nowa-
days.

The majority of the boys of that time, not merely on
Casco Bay, where Mr. Kellogg places the scenes of his
stories, but in hundreds of other places, had to make many
things themselves or go without. Of course there was a
smaller number in the cities and larger towns who had no
good opportunity to make things and were obliged to buy
what they could afford (out of what we should call a quite
limited variety), or to get the carpenter or other mechanic
to make what they needed. But the majority of the boys
of that time made things well and had a good time making
them. The life they led made them capital *‘ all-round
boys. They could turn their hands, and their heads too,
to almost any kind of work, and do it pretty well.
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Boys did a good deal of whittling then. This habit, as
you doubtless know, still clung to them after they grew up,
and opening a jack-knife and beginning to whittle was a
common diversion whenever the men rested, whether at the
country-store or in the barn or dooryard or at their own
firesides.- You can see the same habit to-day in some places.
The boys whittled splint-brooms of birch in Colonial days
in almost every household." Among some of the minor
articles made by boys and young men were axe-helves and
handles of all sorts, wooden rakes, wooden troughs for bread
and for pigs, trays, trenchers, flails, rounds for ladders,
bobbins, reels, cheese-boxes, butter-spats or -paddles,
wooden traps, and dozens of other articles, not to speak of
their handiwork in other materials than wood.

For that matter much of the same life can be found to-
day in the remoter regions, and I have known young men
brought up to this kind of life, who (within my recollection)
have, as a matter of course, done all the farm work of good-
sized cultivated farms with live stock, cut and hauled wood
from their wood-lots, done a good deal of sea-fishing and
salting down and drying of fish, tended and mended their

1<t has been said that the snow-shoe and canoe as made by the Indians
could never be improved. To these might be added the split birch broom, or
splinter broom, also the invention of the Indians, but made in every country
household in New England in Colonial days. The branch of a large birch tree
was cut eight feet long. An inch-wide band of the bark was left about eighteen
inches from one end, and the shorter and lower end was cat in fine pliable
slivers up to the restraining bark band. A row of slivers was cut from the
upper end downward, turned down over the band, and tied firmly down. Then
the remainder of the stick was smoothed into a handle. These brooms were
pliable, cleanly, and enduring, and as broom-corn was not grown here until
the latter part of the past century, they were, in fact, the only brooms of those
days. They were made by boys on New England farms for six cents apiece,
and bought by the country storekeepers in large numbers for the cities’ use,”—
The Chautauguan,
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fish-nets, weirs, and lobster-traps, and sailed or rowed
twenty-five miles to market with their produce and back
again with their supplies. They also built their sheds,
barns, and houses, and part of their furniture, their dories,
big scows, and capital sailboats; made their own oars and
rigged their boats; made many of their farm tools and im-
plements; built their waggons and ‘‘ ironed '’ them, their
ox-sleds and small sleds, and shod them; made some of
their tools; did their own blacksmithing, mason-work, brick-
laying, and painting; made their own shoes, and did I do
not know how many other odd jobs—all with but a limited
supply of common hand-tools. This work did not interfere
with their going to school through the winter months until
they were twenty-one years old, and they still found time
for the usual recreations of the period.

Now a young man must have been pretty well developed
after going through all that, even if he did not know much
about Greek or calculus or was lacking in superficial polish.
And it is only the truth to say that quite a number used to
tackle the higher branches of study too, with success made
all the more assured by their development in other ways,
and many, in addition to all this, paid their way through
college by teaching or other work. How did they do sc
much ? DPartly, I suppose, because their life was so much
simpler and less complex than ours. They did not have so
many wants and there were not so many interests to distract
their minds. Partly because when they wanted something
they knew they must make it or go without. They did
not draw so much as we do now, but they did a great deal
of observing. They examined things like what they were.
to make and asked questions, and, knowing that where
they had so much to do they could not afford to keep trying
things again and again, they learned from their relatives
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and neighbours what was considered the best way to do
their work, and having thought it out carefully they went
at it with great energy. .

To-day we have only to go to a large factory to see a
man standing before some machine and doing some simple
piece of work, requiring but little thought—the same thing
over and over again, hour after hour, day after day, year
after year, until he seems to become almost a part of the
machine itself, and is not fitted for doing much else. That
is the other extreme. Of course we get things cheaper
(even if they do not last so long) because of the factory;
but how about the workman ? Which of these two types
is the better-developed man ? First you want to be well-
developed all-round boys, so that you will not become
machines or badly one-sided men. After that—each to his
special bent, of course.

Now because we no longer cut down trees ourselves, haul
them to the mill to be sawed, or rive or saw or hew them
ourselves, leave the wood to season, and then laboriously
work it up into whatever we have to make—because we no
longer do that, but go instead to a lumber-yard and a mill
and have a large part of the work done for us—it is a good
thing for us to pause a moment before we begin our work
to take in the fact that a// the advantage is not with us
now, and to think what a capital gymnasium that former life
was for strengthening a boy’s muscle and mind, not to
speak of his morals.

You could not go back to those days now if you wished
to, of course (except, perhaps, when you go to some of the
remoter regions in vacation), and you are doubtless better
off for all the advantages you have now and for all our time-
saving contrivances, but the advantage depends partly on
how you use the time saved from their laborious tasks, does
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it not? You can, however, get inspiration from the example
of those older boys and from some of their methods, and
can put their self-reliant, manly zeal, grit, and perseverance
into your work, and have a capital time making the things
and more sport and satisfaction afterwards for having made
them.

This book does not try to show you a royal road or a
short cut to proficiency in architecture, carpentry, cabinet-
making, boat-building, toy-making, or any other art or
science. It does not aim to cram you with facts, but
merely to start you in the right way. It is for those of
you who want to take off your coats, roll up your sleeves,
and really make things, rather than sit down in the house
and be amused and perhaps deluded by reading enthusiastic
accounts of all the wonders you can easily do—or which
somebody thinks you would like to be told that you can
do. It is for those of you who do not wish to have your

“ardour dampened by finding that things will not come out
as the book said they would, or that the very things you
do not know and cannot be expected to know are left out.

It does not aim to stir up your enthusiasm at first and
then perhaps leave you in the lurch at the most important
points. I take it for granted that if you have any mechani-
cal bent or interest in making things, as most boys have, and
are any kind of a real live boy, you have the enthusiasm to
start with without stirring up. In fact, I have even known
boys, and possibly you may have, who, strange as it may
seem, have had so much enthusiasm to make something or
other that they have actually had to be held back lest they
should spoil all the lumber within reach in the effort to get
started!

What you want is to be told how to go to work in the
right way—how to make things successfully and like a work-






“Man is a Toolusing Animal. . . . He can use Tools, can devise Tools; with these
the granite mountain melts into light dust before him; he kneads glowing iron as if it were
soft paste; seas are his smooth highway, winds and fire his unwearying steeds. Nowhere do
you find him without Tools; without Tools he is nothing—with Tools he is all.” —CARLYLE,
Sartor Resartus.

CHAPTER 1II
TOOLS

OU can do a great deal with very few tools. The bear-
ing of this observation lies in ‘‘ the application on it,”’
as Jack Bunsby would say.

Look at the complicated and ingenious curiosities whittled
with a jack-knife by sailors, prisoners, and other people who
have time to kill in that way! Have you ever seen the
Chinese artisans turning out their wonderful work with only
a few of the most primitive tools ? But of course we can-
not spend time so lavishly on our work as they do, even if
we had their machine-like patience and deftness acquired
through so many generations.

We cannot hold work with our feet and draw saws to-
wards us or do turning out on the lawn with a few sticks and
a bit of rope for a lathe; carve a set of wonderful open-
work hollow spheres, each within the other, out of one solid
ball of ivory; and the rest of the queer things the Orientals
do: but it is merely a matter of national individuality—the
training of hundreds of generations. We could learn to do
such things after a long time doubtless, but with no such
wonderful adaptability as the Japanese, for instance, are
showing, in learning our ways in one generation.

Examine some of the exquisite work which the Orientals
sell so cheaply and think whether you know anyone with
skill enough to do it if he had a whole hardware-shop full

9



10 Wood-Working for Beginners

of tools, and then see with what few simple and rude tools
(like those shown in the following illustrations, or the simple
drill, Fig. 1, still in use) the work
has been done. Mr. Holtzapffel
describes the primitive apparatus in
use among the natives of India as
follows*:

‘“When any portion of household fur-
niture has tobe turned, the wood-turner
is sent for; he comes with all his outfit
and establishes himself for the occasion
at the very door of his employer. He
commences by digging two holes in the
ground at a distance suitable to the length of the work, and in these
he fixes two short wooden posts, securing them as strongly as he
can by ramming the earth and driving in wedges and stones around
them. The centres, scarcely more than round nails or spikes, are
driven through the posts at about eight inches from the ground,
and a wooden rod, for the support of the tools, is either nailed to
the posts or tied to them by a piece of coir or cocoanut rope.
The bar, if long, is additionally supported, as represented, by
being tied to one or two vertical sticks driven into the ground.
During most of his mechanical operations the Indian workimnan is
seated on the ground, hence the small elevation of the axes of his
lathe. The boy who gives motion to the work sits or kneels on
the other side of it, holding the ends of the cord wrapped around
it in his hands, pulling them alternately; the cutting being re-
stricted to one half of the motion, that of the work towards the
tool. The turning tools of the Indian are almost confined to the
chisel and gouge, and their handles are long enough to suit his
distant position, while he guides their cutting edges by his toes.
He grasps the bar or tool-rest with the smaller toes and places

T Quoted, by kind permission, from 7wurning and Mechanical Manipulation,
Y P ’ !
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the tool between the large toe and its neighbour, generally out of
contact with the bar. The Indian and all other turners using
the Eastern method attain a high degree of prehensile power
with the toes, and when seated at their work not only always use
them to guide the tool, but will select indifferently the hand or
the foot, whichever may happen to be the nearer, to pick up or
replace any small tool or other object. The limited supply of

tools the Indian uses for working in wood is also remarkable; they
are of the most simple kind and hardly exceed those represented
in Fig. 2; the most essential in constructing and setting up his
lathe being the small, single-handed adze, the bassoolih. With
this he shapes his posts and digs the holes; it serves on all occa-
sions as a hammer and also as an anvil when the edge is for a time
fixed in a block of wood. The outer side of the cutting edge is
perfectly flat, and with it the workman will square or face a beam
or board with almost as much precision as if it had been plancd;
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in using the bassoolih for this latter purpose the work is generally
placed in the forked stem of a tree, driven into the ground as
shown in the illustration.””

If we are inclined to feel proud of the kind of woodwork
turned out by the average wood-worker of this country or
England with his great variety of tools and appliances and
facilities, we might compare his work with that done by the
Orientals without our appliances. Read what Professor
Morse tells us of the Japanese carpenter’:

‘“ His trade, as well as other trades, has been perpetuated
through generations of families. The little children have been
brought up amidst the odour of fragrant shavings,—have with
childish hands performed the duties of an adjustable vise or
clamp; and with the same tools which when children they have
handed to their fathers, they have in later days earned their daily
rice. When I see one of our carpenters’ ponderous tool-chests,
made of polished woods, inlaid with brass decorations, and filled
to repletion with several hundred dollars’ worth of highly polished
and elaborate machine-made implements, and contemplate the
work often done with them,—with everything binding that should
go loose, and everything rattling that should be tight, and much
work that has to be done twice over, with an indication every-
where of a poverty of ideas,—and then recall the Japanese car-
penter with his ridiculously light and flimsy tool-box containing
a meagre assortment of rude and primitive tools,—considering
the carpentry of the two people, I am forced to the conviction
that civilisation and modern appliances count as nothing unless
accompanied with a moiety of brains and some little taste and
wit. . . . After having seen the good and serviceable car-
pentry, the perfect joints and complex mortises, done by good
Japanese workmen, one is astonished to find that they do their

! Quoted, by kind permission, from the valuable and entertaining work on
Fapanese Homes and their Survoundings (copyright, 1885), by Edward S. Morse.,
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work without the aid of certain appliances considered indispens-
able by similar craftsmen in our country. They have no bench,
no vise, no spirit-level, and no bit-stock; and
as for labour-saving machinery, they have
absolutely nothing. With many places which \
could be utilised for water-power, the old
country saw-mill has not occurred to them.
Their tools appear to be roughly made and of

primitive design, though evidently of the ”n |
best-tempered steel. The only substitute for }\ |

the carpenter’s bench is a plank on the floor, | il /
or on two horses; a square, firm, upright post G TSNSToi®

Nw o,
\\\\\“‘»’\‘y,“\,‘\‘sg{ £}
. . e ey A
is the nearest approach to a bench and vise, AToSTTTSRS

for to this beam a block of wood to be sawed h e
into pieces is firmly held (Fig. 3). A big

wooden wedge is bound firmly to

the post with a stout rope, and this
driven down with vigorous blows
till it pinches the block which is
to be cut into the desired propor-
tions.

‘“In using many of the tools,
the Japanese -car-
penter handles them
quite differently ",
from our workman; )
forinstance, he
draws the plane

towards him instead
of pushing it from FIG. 3.—A JAPANESE CARPENTER’S VISE,
From Morse's Fapanese Homes.
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him. The planes
are very rude-looking implements. Their bodies, instead of being
thick blocks of wood, are quite wide and thin (Fig. 4, D, E),
and the blades are inclined at a greater angle than the blade in
our plane. In some planes, however, the blade stands vertical;
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this is used in lieu of the steel scrapers in giving wood a smooth
finish, and might be used with advantage by our carpenters as a
substitute for the piece of glass or thin plate of steel with which
they usually scrape the surface of the wood. A huge plane is
often seen, five or six feet long. This plane, however, is fixed
in an inclined position, upside down; that is, with the blade

FIG, 4.—CARPENTERS' TOOLS IN COMMON USE,
From Morse's Japanese Homes.

uppermost. The board, or piece to be planed, is moved back
and forth upon it. Draw-shaves are in common use. The saws
are of various kinds, with teeth much longer than those of our
saws, and cut in different ways. . . . Some saws have teeth
on the back as well as on the front, one edge being used as a
cross-cut saw (Fig. 4, B, C). The hand-saw, instead of having
the curious loop-shaped handle made to accommodate only one
hand, as with us, has a simple straight cylindrical handle as long
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as the saw itself, and sometimes longer. Our carpenters engage
one hand in holding the stick to be sawed while driving the saw
with the other hand; the Japanese carpenter, on the contrary,
holds the piece with his foot, and stooping over, with his two
hands drives the saw by quick and rapid cuts through the wood.
This style of working and doing many other things could never
be adopted in this country without an importation of Japanese

backs. . . . Theadzeisprovided with a rough handle bend-
ing considerably at the lower end, not unlike a hockey-stick
(Fig. 4, A). . . . Fordrilling holes a very long-handled awl

is used. The carpenter seizing the handle at the end, between
the palms of his hands, and moving his hands rapidly back and
forth, pushing down at the same time, the awl is made rapidly
to rotate back and forth; as his hands gradually slip down on the
handle he quickly seizes it at the upper end again, continuing
the motion as before. One is astonished to see how rapidly holes
are drilled in this simple yet effective way. For large holes,
augers similar to ours are used.”’

When you are obliged to work some day with few and
insufficient tools (as most workmen are at times), you will
quickly realise how much you can do with very few in case
of necessity, and will'more fully appreciate the skill of those
Eastern people who do so much with so little. We do not
need so many hand-tools for woodwork as our grandfathers
and our great-grandfathers, although we make a greater
variety of things, because machinery now does so much of
the work for us. Wood-workers of fifty years ago had, for
instance, dozens of planes for cutting all sorts of grooves,
mouldings, and the like, which are now worked by machine
at the nearest mill.

Suggestions about Buying.—Do not start in by buying
a chest of tools, certainly not one of the small cheap sets.
They are not necessarily poor, but are very apt to be. Get
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a few tools at a time as you need them. In that way you
will get all you need in the most satisfactory way.

Besides the fact that you can do good work with few tools
there are various reasons which make it éezze7 to begin with
but few. You will probably take better care of a few than
of many. If you have thirty chisels on the rack before you
and you make a nick in the end of the one you are using,
there is a strong chance that instead of stopping to sharpen
it you will lay it aside and take one of the remaining twenty-
nine that will answer your purpose, and before you realise
it have a whole rack full of dull tools. If you have but few
chisels, you will be compelled to sharpen them, and so get
into the habit of taking proper care of them—not to speak
of the time which is often wasted in putting away one tool
and selecting another unnecessarily.

The longer you work the more you will get to 7¢/y on a
small number of tools only, however many you may have at
hand for occasional use. After you have worked for some
time you will be very likely to have your favourite tools,
and find that certain tools do better work in your hands
than certain others which perhaps someone else would use
for the purpose, and you will naturally favour the use of
those particular implements, which is another less important
reason for not starting in with too great a variety. I do
not mean that you will imagine you can do better with one
tool than another, but that you really can do so. That is
where individuality comes in—the ‘‘ personal equation.”

Watch a skilful carver at a piece of ordinary work. See
how few tools he spreads before him, and how much he
does with the one in his hand before he lays it down for
another. You would think it would take twenty-five tools,
perhaps, to cut such a design, but the carver may have only
about half a dozen before him. He gets right into the spzrz¢
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of what he is doing, and somehow or other he does ever so
many things with the tool in his hand in less time and carries
out his idea better than if he kept breaking off to select
others.

This shows that confidence in the use of a tool goes a
long way toward the execution of good work, which is one
reason for learning to use a few tools well and making them
serve for all the uses to which they can advantageously be
put. In short, if you have but few tools at first you get
the most you can out of each tool and in the way best for
yourself.

Now I do not mean by all this that it is not a good thing
to have a large kit of tools, or that you should not have the
proper tools for the various operations, and use them. I
mean that you should get your tools gradually as you find
that you need them to do your work as it should be done,
and not get a lot in advance of needing them just because
they seem to be fine things to have, or because some car-
penter has them in his chest.

Do not place too much reliance on the lists of tools which
you find in books and magazines—the *‘ tools necessary for
beginners,”” *‘ a list of tools for boys,’’ etc. Such lists are
necessarily arbitrary. To make a short list that would be
thoroughly satisfactory for such varied work as a boy or
amateur may turn his hand to is about as impracticable as
the attempts you sometimes see to name the twenty-five
greatest or best men or the one hundred best books. When
you can find half a dozen independent lists which agree it
will be time enough to begin to pin your faith to them.
The most experienced or learned people cannot agree ex-
actly in such matters. It depends somewhat, for one thing,
on what kind of work you begin with, and, of course, some-

what upon yourself also.
2
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Now while, as we have seen, most wonderful work can be
done with the most primitive tools, the fact remains that
you are neither Chinese nor Japanese, but Americans and
English, and you cannot work to the best advantage with-
out certain tools. ‘“ Well, what are they ? Why don’t
you give us a list to begin with ? That ’s what we are look-
ing for.”” Simply because a quite varied experience has
taught me to think it better to give you suggestions to help
you make the selection for yourselves.

Just as the great majority of boys would agree upon
Robinson Crusoe, for instance, as belonging in the front rank
of boys’ books, but would make very different selections of
second-rate or third-rate books, so there are a few ‘‘ univer-
sal ”’ tools, upon the importance of which all agree, such as
the saw, hammer, hatchet or axe, and a few others; but
beyond these few you can have as many ‘‘ lists ’ as you can
find people to make them, up to the point of including all
you are likely to want. So let your list make itself as you
go along, according to your own needs.

It is safe to say, however, that if your work is to be at all
varied, such as is given in this book, for instance, you can-
not get along to good advantage for any length of time
without a rule, a try-square, a straight-edge, a knife, two or
three chisels, a hatchet, a gouge, a smoothing-plane, a spoke-
shave, a panel-saw, a hammer and nail-set, a bit-brace and
three or four bits (¢wist-drills are good for the smaller sizes),
a countersink, a few bradawls and gimlets, a screw-driver, a
rasp and half-round file for wood, a three-cornered file for
metal, an ozl-stone, a glue-pot: An excellent and cheap
combination tool for such work as you will do can be bought
almost anywhere under the name of ‘“ odd jobs.”” Of
course you will need nails, screws, sandpaper, glue, oil, and
such supplies, which you can buy as you need them. A
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section (18 inches or 20 inches high) from the trunk of a
tree is very useful for a chopping-block, or any big junk of
timber can be used.

You will, however, quickly feel the need of a few more
tools to do your work to better advantage, and according
to the kind of work you are doing you will add some of the
following: a fore-plane, a splitting-saw, a mallet, a back-saw,
compasses, one or more firmer clisels, one or more framiing-
chisels, a block-plane, pincers, a gauge or two, one or more
gouges, a steel square, a draw-knife, a large screw-driver, a
scraper, a few hand-screws (or iron clamps), a few more bits,
gimlets, bradawls, ovr drills, cutting-pliers or nippers, a
bevel, a jointer (plane), a wrench. An iron mitre-box is
useful but rather expensive, and you can get along with
the wooden one described further on. A grindstone is, of
course, essential when you get to the point of sharpening
your tools yourself, but you can have your tools ground
or get the use of a stone without having to buy one for a
long time.

The following list makes a fair outfit for nearly and some-
times all the work the average amateur is likely to do, ex-
cepting the bench appliances and such contrivances as you
will make yourselves and the occasional addition of a bit or
chisel or gouge or file, etc., of some other size or shape
when needed. This is not a list to start with, of course,
unless you can afford it, for you can get along for a good
while with only a part, nor is it a complete list, but merely
one with which a great amount of useful work can be done
to good advantage. You can always add to it for special
purposes.

For further remarks about these tools and others and
their uses, see Part V., where they will be found alphabeti-
cally arranged.
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1 two-foot rule.

1 try-square (metal-bound).

1 pair of wing compasses.

1 marking-gauge.

1 mortise-gauge.

1 steel square (carpenter’s fram-
ing-square).

1 bevel.

1 “odd jobs.”

1 chalk-line and chalk.

1 knife,

s firmer chisels ({', 1’, 4/, ¥/,
1}).

2 framing- or mortising-chisels
(1", 13").

gouges (1", 3", 17).

1 iron spoke-shave (adjustable).

1 draw-knife.

1 hatchet.

1 block-plane.

1 smoothing-plane.

1 long fore-plane (or a jointer).

1 jack-plane.

1 rabbet-plane (3’ or 3" square).

1 cutting-off saw (panel-saw,
24").

1 splitting-saw (26").

1 back-saw(12").

1 turning-saw (14”).

1 compass and key-hole saw
(combined).

1 bit-brace.

3 auger-bits (37, 3", 1").

3 twist-drills (3, &7, 1").

A few bradawls and gimlets.

1 screw-driver for bit-brace.

1 countersink,

1 hammer and 2 nail-sets.

2 screw-drivers(different sizes).

Files of several kinds (flat,
three-cornered, and round
for metal, and half-round
and round for wood).

1 large half-round rasp.

1 cabinet scraper and burn-
isher.

1 mallet.

1 pair cutting-pliers,

1 pair of pincers,

1 wrench,

1 oil-stone and oiler.

2 or 3 oil-stone slips (different
shapes).

I glue-pot.

2 or more iron clamps,

2 or more wooden hand-screws.

2 or more cabinet clamps (2’ to

).

An adjustable iron mitre-box will be a valuable addition to
this list, and a grindstone is of use even when you get most of

your grinding done.

A few carver’s tools are also convenient at times if you can
afford them, as a skew-chisel (3”), a parting-tool (1), and a small

veining-tool,
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General supplies, such as nails, screws, glue, etc., specified in
Part V., will of course be required.

There are still more tools than those given above, as you
doubtless know, but by the time you have become workman
enough to need more you will know what you need. Ploughs,
matching-planes, and all such implements are omitted,
because it is better and usually as cheap to get such work
as they do done by machine at a mill. I also assume that
all your heavy sawing and planing will be done at some
mill. It is not worth while for the amateur to undertake
the sawing and planing of large pieces, the hewing and
splitting of the rougher branches of woodwork, for such
work can be done almost anywhere by machine at very slight
expense, and stock can be bought already got out and planed
for but a trifle more than the cost of the wood alone.’

Be sure to get good tools. There is a saying that a good
workman is known by his tools, and another that a poor
workman is always complaining of his tools, that is, excus-
ing his own incompetence by throwing the blame upon his
tools. There is also another saying to the effect that a good
workman can work with poor tools; but it is simply because
he 7zs a skilled and ingenious workman that he can if neces-
sary often do good work zn spite of inferior tools, and of
course he could do the same work more easily and quickly,
if not better, with good ones.

So do not think that because you sometimes see a skilled
workman making shift with poor tools that you are justified
in beginning in that way, for a beginner should use only good

1 If you are so situated, as possibly a few of you may be, that you cannot
get the benefit of modern methods, but must do all the rough work that your
grandfathers did, you will require a few additional tools, but these you can
readily select from the descriptions given farther on.
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tools and in good condition or he may never become a
good workman at all, so make your tools and their care a
matter of pride. If your tools are of good quality, and
proper care is taken of them, they will last a lifetime and
longer; so good tools prove the cheapest in the end.’

There are some cases, however, in which it is as well not
to buy the most expensive tools at first, as a cheap rule will
do as well as an expensive one, considering how likely you
are to break or lose it, and a cheap gauge will answer quite
well for a good while; but this does not affect the truth of
the general statement that you should get only the best
tools. There are also quite a number of tools, appliances,
and makeshifts which you can make for yourselves, some of
which will be described. I advise you not to pick up tools
at second-hand shops, auctions, or junk shops, except with
the assistance of some competent workman.

Care of Tools.—Keep your tools in good order. You
cannot do nice, fine, clean work with a dull tool. A sharp
tool will make a clean cut, but a dull edge will tear or crush
the fibres and not leave a clean-cut surface. You can work
so much more easily and quickly as well as satisfactorily with
sharp tools that the time it takes to keep them in order is
much less than you lose in working with dull ones, not to
speak of the waste of strength and temper.

I assume that you will not attempt to sharpen your tools
yourselves until you have had considerable experience in

! There are many reliable makers of tools. Among them the following can
be named, and their tools can be obtained almost anywhere: Saws—Henry
Disston. Chisels and gouges—Moulson Bros.; Buck Bros. Planes—Stanley ;
Moulson Bros. (plane-irons); Wm. Butcher (do.); Buck Bros. (do.) Files—
P. S. Stubs. Rules and squares, levels, gauges, spoke-shaves, etc.—Stanley
Rule & Level Co. Braces—Barber. Bits—Jennings. Knives (sloid)—
Taylor, Carving tools—Addis; Buck ; Taylor.
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using them; for sharpening tools (particularly saws and
planes) is very hard for boys and amateurs, and not easy to
learn from a book. So, until then, be sure to have them
sharpened whenever they become dull. The expense is
but slight, and it is much better to have fewer tools kept
sharp than to spend the money for more tools and have
them dull. When you get to the point of sharpening your
tools, one lesson from a practical workman or even a little
time spent in watching the operations (which you can do eas-
ily) will help you more than reading many pages from any
book. So I advise you to get instruction in sharpening from
some practical workman,—not at first, but after you have
got quite handy with the tools. You can easily do this at
little or no expense. For further points, see Skarpening,
in Part V.

It is a good plan to soak tool handles, mallets, and
wooden planes, when new, for a week or so in raw linseed
oil and then rub them with a soft rag every day or two
for a while. If you use wooden planes give them a good
soaking. They will absorb much oil and work more freely
and smoothly. You can save tool handles from being split
by pounding, by sawing the ends off square and fastening on
two round disks of sole-leather in the way adopted by shoe-
makers. If there is any tendency to dampness in your shop
the steel and iron parts of the tools should be greased with
a little fat,—tallow, lard, wax, vaseline,—or some anti-rust
preparation.

Use of Tools.—It is very important to get started right in
using tools. If your first idea of what the tool is for and
how it should be used is correct you will get along nicely
afterwards, but if you start with a wrong impression you will
have to unlearn, which is always hard, and start afresh.
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If you can go to a good wood-working school you will of
course learn much, and if you know a good-natured carpen-
ter or cabinet-maker or any wood-worker of the o/d-fashioned
kind, cultivate his acquaintance. If he is willing to let you
watch his work and to answer your questions you can add
much to your knowledge of the uses of the different tools. In
fact, so far as instruction goes that is about all the teaching
the average apprentice gets. He learns. by observing and
by practice. Do not be afraid or ashamed to ask questions.
Very few men will refuse to answer an amateur’s questions
unless they are unreasonably frequent. There will be prob-
lems enough to exercise all the ingenuity you have after you
have learned what you can from others.

But the day for the all-round workman seems to be
rapidly passing away and the tendency nowadays is for
each workman, instead of spending years in learning the
various branches and details of his trade, to be expert in
only one very limited branch—or, as sometimes happens, a
general botch in all the branches; so unless you find a real
mechanic for a friend (such as an old or middle-aged village
carpenter, or cabinet-maker, or wheelwright, or boat-builder,
or carver), be a little guarded about believing all he tells
or shows you ; and beware of relying implicitly on the teach.
ings of the man who “knows it all” and whom a season’s
work at nailing up studding and boarding has turned into
a full-fledged * carpenter.”

If you can learn to use your tools with either hand you will
often find it a decided advantage, as in getting out crooked
work, or particularly in carving, where you have such an
endless variety of cuts to be made in almost every possible
direction, but *“ that is another story.” A bad habit and one
to guard against is that of carrying with you the tool you
may be using whenever you leave your work temporarily,
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instead of laying it down where you are working. Edge-tools
are dangerous things to carry around in the hand and there is
also much chance of their being mislaid.

For directions for using the different tools see Part V.

Edge-Tools.—Bear in mind that all cutting tools work
more or less on the principle of the wedge. So far as the mere
cutting is concerned a keen edge is all that is required and
your knife or other cutting tool might be as thin as a sheet of
paper. But of course such a tool would break, so it must be
made thicker for strength and wedge-shaped so that it may
be pushed through the wood as easily as possible.

You know that you can safely use a very thin knife to cut
butter because the butter yields so easily that there is
not much strain on the blade, but that when you cut wood
the blade must be thicker to stand the strain of being pushed
through.  Soft wood cuts more casily than hard, because it
is more casily pushed aside or compressed by the wedge-
shaped tool, and it does not matter how keen the edge may
be if the resistance of the wood is so great that you cannot
force the thicker part of the tool through it.

You will understand from all this that the more acute the
angle of the cutting edge the more easily it will do its work,
provided always that the angle is obtuse or blunt enough to
give the proper strength to the end of the tool ; and also that
as the end of the tool encounters more resistance in hard
than soft wood, the angle should be more obtuse or blunter
for the former than for the latter. Theoretically, therefore,
the angle of the cutting edge, to obtain the greatest possible
advantage, would need to be changed with every piece
of wood and every kind of cut, but practically all that can be
done is to have a longer bevel on the tools for soft wood
than for hard. Experience and observation will teach these
angles. See Sharpening in Part V.
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When you cut off a stout stick, as the branch of a tree,
you do not try to force your knife straight across with one
cut. You cut a small
notch and then widen
and deepen it by cut-
ting first on one side
and then on the other
(Fig. 5). The wood
yields easily to the
wedge on the side to-
wards the notch, so
that the edge can
easily cut deeper, and
thus the notch is
gradually cut through
the stick. The same
principle is seen in
cutting down a tree
with an axe. You
have only to look at
the structure of a
piece of wood when
magnified, as roughly
indicated in Fig. 6, to
see why it is easier to
cut with the grain
than across it.

You can often cut
better with a draw-
stroke, . e., not mere-
ly pushing the tool
. straight ahead, but
drawing it across sideways at the same time (Fig. 7). You
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can press the sharp edge of a knife or razor against your
hand without cutting, but draw the edge across and you
will be cut at once. Even a blade of grass will cut if you
draw the edge quickly through your hand, as you doubtless
know.

If you try to push a saw down into a piece of wood, as
you push a knife down through a lump of butter, or as in
chopping with a hatchet, that is, without pushing and pulling
the saw back and forth, it will not enter the wood to any
extent, but when you begin to work it back and forth it cuts
(or tears) its way into the wood at once. You know how much
better you can cut a slice of fresh bread when you saw the
knife back and forth than when you merely push it straight
down through the loaf. You may have noticed (and you
may not) how much better your knife will cut, and that the
cut will be cleaner, in doing some kinds of whittling, when
you draw it through the wood from handle to point (Fig. 7),
instead of pushing it straight through in the common way,
and you will discover, if you try cutting various substances,
that as a general rule the softer the material the greater the
advantage in the draw-stroke.

Now put the sharpest edge-tool you can find under a
powerful microscope, and you will see that the edge, instead
of being so very smooth, is really quite ragged,—a sort of
saw-like edge. Then look at the structure of a piece of
wood as roughly indicated in Fig. 6, and you will-understand
at once just what we do when we cut wood with an edge-tool.
You see the microscopically small sticks or tubes or bundles
of woody fibre of which the big stick is composed, and
you also see the microscopically fine saw to cut them. Now
if the edge of the tool is fine you can often do the work
satisfactorily by simply pushing the tool straight through
the wood, but do you not see that if you can draw or slide
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the tool either back or forth the edge, being saw-like, will
do its work better ?

This stroke cannot be used of course in chopping with
the axe or hatchet, splitting kindling-wood, or splitting a stick
witk the grain with a knife or chisel. In these operations
the main principle is that of the wedge, pure and simple,
driven through by force, the keen edge merely starting the cut,

after which the wedge does the rest of the work by bearing
so hard against the wood at the sides of the cut that it forces
it to split iz advance of the cutting edge, as in riving a log
by the use first of an axe, then of an iron wedge, and finally
a large wooden wedge (Fig. 8).

Practical directions and suggestions about the different
Tools and their Uses and the various Operations will be found
alphabetically arranged in Part V.



CHAPTER 1III
WOOD

EFORE you can make anything successfully, you must
have not merely wood, but the right £ind of wood for
the purpose. There are, also, ““ choice cuts” in lumber, as
the butcher says of meat, and judicious selection of the
stock often makes all the difference between a good job and
a poor one ; so let us examine a log
and follow it through the sawmill.
You have, of course, seen the
rings, or circular lines, on the ends
of pieces of wood (Fig.g). These
are called the annual rings! and
each ring marks a new layer of
wood added to the tree, for, as
perhaps you may have learned, the
trees we use for wood-working
grow by adding new layers of wood
on the- outside. Examine the ends of pieces of wood of
various kinds. In some pieces these rings will be very
plain. In others they will be quite indistinct.

Notice that the wood nearest the bark, known as the sap-
wwood, usually looks different from the inner wood, which is
called the Zeart (Fig. ).

In some trees you will see rays, or lines, radiating from
the centre, and known as the medullary rays (Figs. 9 and

FiG. 9.

1So called because in the common trees of temperate climes one layer is
added each year.

29
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10), because they spring from the pith (Latin medulla).
Sometimes these lines are too fine to be noticed.

You will see from Fig. 10 that the layers of wood are
also shown in the lines of what we call the “ grain” on the
surface of a piece of wood cut lengthways, and that the
lines of the grain are continuations of
the annual rings. You will also notice
at the ends of timber, after the season-
ing has begun, cracks radiating from
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the centre, showing the natural lines of cleavage or separa-
tion.

The way the log is sawed is important, though you might
naturally think that the only thing is to saw it any way that
will give pieces of the required size and shape.

Why is green wood heavier and softer than dry wood,
and the sapwood of green timber softer than the heart?
Because of the sap or water contained. The amount of
water is sometimes even as much as fifty per cent. of the
weight of the wood, but the quantity depends upon the kind
of tree, the season, etc. Now the more water the green log
contains, the more it will shrink. It begins to dry and
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shrink as soon as the tree has been cut down. The sap-
wood shrinks more than the heart because it contains more
water, and faster because, being on the outside, it is more ex-
posed. The log shrinks most in the line of the annual rings,
that is, around the tree. It shrinks much less in the line of
the medullary rays, that is, across the tree. Shrinkage length-
ways is too slight to be considered ' (Fig. 11).

The result of all
this unequal shrink-
ing is that the log
tends to split,orcrack
open, at the circum-
ference (Fig. 12), the
cracks running in to-|
ward the centre, in
the line of the med-
ullary rays. If the log
is halved or quarter-
ed, so that the inner
parts are exposed,
the drying goes on
more uniformly
throughout, the
crackingisnot sobad,
and the parts of the
log will shrink some-
what as shown in
Figs. 13 and 14.

The beams, joists, planks, or boards cut from a log have

! Although the shrinkage lengthways is not usually noticeable as affecting
the length of a board, it shows slightly by its effect in causing the pieces to
spring, or become bowed lengthwise, as you will see in many boards which
have been left free to spring while seasoning.
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the same tendency to shrink unevenly that is found in the
log itself. This causes them to be irregular in shape and to
curl or warp more or less, according to the part of the log
from which they are taken. A piece cut from the centre of
a log will thus hold
its shape better than
2 if cut from one side
> (Fig. 15).

When a log is
sawed into boards or
planks (Fig. 16) the
middle board
shrinks but little in
width and in thick-
ness at the centre,
but becomes thinner towards the edges. It does not curl,
because it is cut through the centre of the log and has
no more tendency to curl one way than the other. The

Fi1c. 14.

FiaG. 15. F1G. 16.
outside board shrinks least in thickness and most in width,
and all, except the middle one, shrink differently on one
side from the other. They become convex toward the pith,
or heart, and concave toward the outside. Different kinds
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of wood shrink and warp to different degrees. You can
learn something about these matters by examining the stock
in any lumber-yard.

Now to come to the practical application of our brief
study of the log and the
sawing process: if you
merely wish to get the most
that you can from a log in
the form of boards or
plank,have thepiecessliced ¥§
off in the simple way just
shown (Fig. 17). This is
the usual way of sawing for
ordinary purposes. Boarding s
for the outside of a house, for N
instance, cut in this way
answers every purpose. By
this process the central boards
will be good and the outer ones
inferior,' as just shown (Fig. 16),
but for common work all can 4
generally be used.

If you wish the highly figured §
grain® often seen in oak, ash,
chestnut, etc., you can get it by %
sawing the log as just shown in
Fig.17. The figure of the grain will be most marked in the
outer boards (Fig. 18), because the annual rings are cut more
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! In addition to the curling, the outer boards will be poorer because they
contain a greater proportion of sapwood, which is usually inferior to the heart-
wood.

2 By this is not meant the figure or flashes shown by the medullary rays, or
‘“silver grain,” seen in guarfered oak and some other woods, but the figure of

the grain without the medullary rays, as seen.in plain oak, etc.
3 !

"
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obliquely in them than in the boardsat or near the centre.
These boards (Fig. 17) will tend to change their shape, as

F 6. 20.

FiaG. 22,

just shown (Fig. 19), but if they
are to be firmly fastened in some
way, or confined (as in a panel),
handsome grain effects can be ob-
tained.

If you wish the beautiful figure
formed when the medullary rays
show on the surface of the board,
as in ‘‘quartered” oak, the log
should be cut in the direction of
the radii, that is, along the lines

2] of the medullary rays (Fig.
20). The more exactly the
side of a board is cut on
the radial line the more
richly the figure of the
medullary rays will be
shown, as in Fig. 21. This
method of sawing is more
expensive than the first
way, of course, as it re-
quires more labour and
wastes more of the wood.
The wide board shown in
Fig. 21 and either of those
in Fig. 22 are examples.

If you wish boards that
will shrink the least in
width and remain as true

as possible, then the log should be sawed on the radial lines
as just shown, so that all the boards will be from the middle
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of the log. Wood shrinks but little in the direction of the
radii, as just shown, and middle boards will be alike on both
sides as regards heart- and sap-wood, etc., and, therefore,
have the least tendency to change of shape. The middle

S b

FiG. 23. FiG. 24. Fie. 2s.

board by the method of Fig. 17 will be a good board in
these respects.

Various methods of radial sawing, or in which part of the
boards are so cut, are shown in Figs. 20 and 26, Figs. 23,
24, 25, and 26 showing the log quartered and various ways
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of sawing into boards. Thus we see that the middle boards,
those passing through or near the centre, are the best for
most purposes.
Split or rift stock is stronger than sawed. If you wish a
piece especially tough and durable, as for an axe handle or
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a stout pin, it should be split out rather than sawed, unless
the wood is very straight-grained, because the splitting is
sure to be in the line of the fibres, thus avoiding “ cross-
grain,” which cannot well be entirely prevented in sawing.
If the grain is straight, there may be no practical difference
in the result between sawing and splitting, as in the so-called
rift flooring, which is really sawed, but with crooked-grained
pieces the difference is marked in such cases as the block
shown in Fig. 27, from which four pins can be sawed, while
but one can be split out. That one will be straight-grained,
however, and stronger than the sawed ones, which will be
cross-grained.

Try your best to get well-seasoned wood for your nice
work. If it is not dry before you use it, it must of course
dry afterwards, which is likely to cause cracks, warping,
opened joints, and often the entire ruin of the article you
have made. You will have to trust the dealer, or some
friend, until you have had enough experience to judge for
yourself, for it is no easy matter for an amateur to decide,
except in case of very green stock, which is of course wet
and soggy.

There are two ways of drying wood in common use. One
is the old-fashioned way (commonly known as seasoning,
weather-drying, or air-drying) in which the wood is gradually
seasoned by the natural process of exposure to the air (but
protected from the weather), that is, letting it dry of itself.

Do not believe the statements so common in books that it
“takes lumber ” some definite time, as one year or two years,
“to season.” It all depends on the kind of wood, its shape and
size, the condition of the atmosphere, and various circumstances.
For some rough work (a pig-pen, for instance) there is no advant-
age in seasoning at all, because the stock can just as well dry
after the work is done as before. For many kinds of com-
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mon work one or two years is sufficient for some kinds and sizes
of wood ; for a nicer grade of work two or three years is none too
much, while for very nice indoor work four years or more is not
too long for the stock to season. There is very little danger of
its being kept too long. It never will get perfectly dry (see Ap-
pendix). Whether it is dry enoug’h or not depends on what you
want it for.

To save time and money the artificial way (known as
kiln-drying) of shutting it up in a room and drying it quickly
by steam or other heat is now used, and, so far as drying the
wood is concerned, this process can do the work well and
much more quickly than the old way—sometimes too
quickly. It is no exaggeration to say that in factories
where cheap furniture and other common articles are made
nowadays, a standing tree is felled on Monday, the log rolled
into one end of the factory, and before Saturday night the
finished articles made from it, all varnished and complete,
are sent out from the other end of the shop—and some
articles are turned out even quicker.

In the natural process of air-drying the moisture gradually
and slowly works out to the surface and evaporates, until the
wood is seasoned, though never absolutely dry, and the stock
is firmer, more elastic, and less affected by heat and cold,
moisture and dryness, than if kiln-dried. The latter process
tends to dry the outside and ends of the lumber too fast for
the inside. It certainly lessens the elasticity of the wood
and weakens it. Making it so unnaturally dry (as if baked),
as is often done, only makes it more susceptible to the
atmosphere when taken from the kiln, and, unless it is at
once protected from the air in some way, it will reabsorb
moisture until it gets into a more natural condition ; but that
will not fully restore the loss of elasticity (see Appendix).
The deterioration in the quality of the wood can be plainly
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seen by any wood-worker, and is often a subject of remark in
regard to oak.

The kiln-drying “ takes the life out of the wood,” as work-
men express it, but just why this is so is not easy to ex-
plain, for the structure and properties of wood are very
complex. I have seen too many illustrations in my own
experience and that of others to have any doubt of the fact,
however, and lumber left for years to season naturally,
“stands,” as the expression is, better than if kiln-dried—a
fact which is, I think, generally conceded by wood-workers
who have had experience with both kinds.

The gain by kiln-drying, in time and money, is, therefore,
more or less offset by impairment of the quality of the wood,
so if you can find stock that you know has been seasoning
for years by the natural process, buy it by all means for
your nice work, even if you have to pay more, regardless
of what the dealers in kiln-dried stock or the makers of
articles for sale may tell you about the advantages of kiln-
dried wood.

On the other hand, if a dealer brags of his new patent
¢ chain-lightning ”’ dryer that will make green wood “dry as
a bone” in two or three days, go elsewhere to buy your
stock, for wood dried in a few days is not the kind to use
for good work. You will probably have to use kiln-dried
stock for most, or, perhaps, all of your work, but get it from
a slow-drying kiln and keep it for further seasoning as long
as you can.

Even if wood has been well seasoned, it is best, before put-
ting it into nice work, to cut it up and dress it approxim-
ately to shape and leave it in a dry place for some time
for a final seasoning, particularly in the case of thick stock.
Do this with kiln-dried stock fresh from the dry-house. Let
it have a little time to get into harmony with the atmos-
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phere. Whenever wood has been exposed to damp air, as
in a wet shed or cellar, let it stand in the warm shop a while
before using it for nice work.

The stock is arranged for seasoning so as to allow the air
to circulate around and between the pieces. A common
way is simply to arrange them in piles, each piece being
separated from those above and below by strips or sticks
laid across (Fig. 28). These sticks should be placed
directly over one another, and so that the lumber will lie

straight, else the weight of the pile, which should tend to
make the pieces dry straight, will have the opposite effect
and make them permanently crooked. There are other ways
of arranging wood for drying, but this method is common
and illustrates the most important principles. Stock is
sometimes stacked upright, and small pieces are occasionally
hung up for such nice work as billiard cues and bows.
Seasoned wood is lighter in weight than green, dryer to
the touch, usually has a different odour, cuts differently when
you whittle it (and the piece you whittle off breaks differ-
ently), and it shows a difference when you saw it. It is
impossible to define these differences and you will have to
learn them by actual work. It is not always easy even for
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an experienced person to tell with certainty about some
pieces until he has ““ worked ”’ them, so much do the charac-
teristics of different pieces vary. One test is to rap the
boards sharply with a hammer. A green board and a dry one
of the same kind will “rap "’ differently,—that is, will have
a different vibration and give out a different sound. Of
course this cannot be described, but you can judge quite
well in this way. It is one of the many things you can learn
only by experience. You can ascertain much about the
character and condition of lumber by sawing or planing or
whittling a piece. This is a good test for dryness, toughness,
and elasticity (which you can tell about by breaking the
shavings).

Weather-dried timber is usually somewhat darkened from
exposure, but kiln-drying lightens the colour of some woods.

Stock with a bright lustrous appearance and of dark hue is
generally superior to that of a lighter colour and duller
appearance, but such characteristics depend much upon
the kind of wood. Green wood is tougher than seasoned
wood, but the latter is more elastic. To subject seasoned
wood to moisture and heat brings it back, to a certain ex-
tent, to its original condition, and renders it for the time
being tougher, hence the process of bending wood by the
application of steam or hot water (see Bending in Part V.).

Reject “wany” lumber, or that of which the edges or
corners have not been squared (Fig. 18), and also boards and
planks which have not been sawed to a uniform thickness.
It is not uncommon for a board to be considerably thinner
than it should be in some part of its length, due to irregular-
ity in sawing.

For plain work avoid * cross-grained” stock, as well as
that having knots (which are sometimes “tight’ and some-
times ‘“loose '), as it is harder to work and to smooth, is not
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as strong, and does not hold its shape as well, as a rule.
Sometimes it is desirable, however, on account of the beauti-
ful figure of the grain shown in many crooked-grained pieces,
as in mahogany for furniture (see Appendix). Bear in mind
that when especial strength is required rift stock is best.
Reject wood which smells musty, or has rusty-looking spots,

F1G. 29.

which are signs of decay, or of the attack of fungi, which may
spread and under favourable conditions attack other pieces
which are sound (see Appendix).

Reject crooked stock. The worst form is winding or
twisting. Of course no one would take such an extreme
case as Fig. 29, unless for some very rough work, but even
a very slight winding may make much trouble in your nice
work. So look particularly for this defect, which you can
often detect at once by the eye, but if your eye is not well
trained use winding-sticks (see Part V.). Warped or curled
stock, with the surface rounded or hollowed (Fig. 19), is also
bad, but you will need no instructions to detect this defect

Fic. 30.

by the eye or any straight stick. When boards are rounding
on one side and hollowing on the other, it is due either to
the way the log was sawed, as we have seen, or to one side
having been more exposed and so having dried faster and
shrunk faster than the other, causing that side to be concave,
while the other became convex. Stock is sometimes crooked
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lengthways,—either a simple bending in a curve or at an
angle, or wavy (Fig. 30), or both,—often due to careless
“sticking” (Fig. 28) while the wood was green. Sighting
lengthways will of course show these defects.

Reject stock badly checked at the ends, or cracked. There
is apt to be more or less of this in most lumber. In season-
ing, the pieces dry faster on the outside than in the middle,
which causes checks or cracks, usually worse at the ends of
the pieces, where the drying takes place most rapidly. The
ends of valuable boards and planks are sometimes painted or
cleated, which in a measure prevents this result. Occasion-
ally, when the cleat is removed a crack will suddenly extend
and even split the board.

Do not take a cracked or partly split board, thinking that
you can use the sound end from the point where the crack
appears to stop. Possibly you can, but oftentimes and in
some kinds of wood it is impossible to tell before the stock
is cut where the cracks end. In mahogany, for example,
they sometimes are found to extend, or develop, several feet
beyond where they appear to stop. Sometimes you can
buy wood with such defects at a discount. Unless you are
sure, however, that there is enough sound, clear wood out-
side of the cracks or knots, and unless the discount is pretty
large, it will usually be better to buy clear, sound stock for
nice work, as the waste is very apt to offset the saving, not
to speak of the extra time and labour it takes to work up
such material. (See Skakes in Appendix.)

Reject sapwood as far as possible, because it is usually
inferior to the heartwood.

In the case of elm and young ash the sapwood is, however,
superior to the heart. The heartwood is usually harder and more
durable than the sapwood, heavier, of better texture, and com-
monly of better colour,
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“The sapwood is, as a rule, darker in the whitewood class
than the heartwood, whether seasoned or unseasoned, but is paler
in colour in most hardwood trees which have had time to season.
In some of the white, or softer woods, when fresh cut, the differ-
ence is scarcely perceptible ; but exposure to the air quickly gives
to the outer layers a greenish tinge, due to a species of mould
fungi which attack them.”—LasLert and WaRD. (See also
Appendix.)

When buying, do not take boards just as they happen to
come from the pile. Select them yourself. Most good-
natured dealers will let you do this if you do not expect
them to unstack a whole pile just for one or two boards. It
is better to do this for nice work even if a slight charge
should be made for the privilege. When you come to pick
out boards you will see the application of what has been
said about the ways of cutting the log, and you can tell
by the annual rings at the ends of the boards, by the
sapwood (when visible), the grain, etc,, from what part of
the log the pieces were sawed.

Use good, clear stock for everything but rough work. Of
course in rough or temporary work you can save expense by
using wood from packing-cases, boxes, old fence-rails, or
anything that will serve the purpose, but as a rule avoid try-
ing to make nice, new things of wood taken from old work
or boxes. The quality of the wood used for boxes nowa-
days is apt to be poor and hard to work. The wood taken
from old cabinet-work is, however, often better than you are
likely to buy, but you need to be very cautious about working
over old material, for the dirt which has been ground into it
is apt to dull your tools, and, moreover, the presence of con-
cealed nails, etc. (which it is sometimes almost impossible to
detect), will often injure your tools so much as to more than
offset what you save in expense,
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Do not buy thick stock with the idea of sawing it into
thinner pieces (unless necessary). Of course it can be sawed
into thinner or smaller pieces, but you cannot always be sure
that these will be as true as the original stock. Suddenly
exposing the middle of a piece of wood to the air in this way
sometimes plays queer pranks with the shape of the pieces
(see Appendix). If you want to use boards for good work
buy those which have seasoned as boards, instead of splitting
up thicker lumber; and always try to treat both sides of
a board alike so far as you can.

Bear this in mind: If you take an inch board to the mill
to be planed down to three eighths of an inch, for instance,
have it planed equally, as nearly as may be, from both sides.
Ignorant hands often simply smooth off, or “surface,” one
side, and then plane the board down on the other side, when
it will sometimes warp badly at once and be useless, perhaps,
for the purpose intended.

If you carefully pile and “stick” the stock you have
bought (Fig. 28), it will tend to keep the pieces straight and
true. Never lay good boards down flat directly upon one
another unless they are thoroughly seasoned. It is the best
of all ways, however, to ke¢p a pile of thoroughly seasoned
stock, but not the way to season it. The top board will
warp. Never lay a single board of nice stock flat on its side.
Keep short pieces of nice stock standing on end where they
will be equally exposed on both sides to heat and cold,
moisture and dryness.

The best way to learn about any kind of wood is from the
wood itself. It is a capital idea to make a collection of
specimens of as many kinds as you can.! You will be sur-

1 The forests of North America, exclusive of Mexico, are now believed, ac-
cording to Sargent, to contain four hundred and twenty-two species of plants,
besides numerous varieties, which can fairly be considered trees.
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prised to see how varied, interesting, and handsome a collec-
tion you can make at little or no expense. (See Appendix.)

The kinds of wood which you are likely to use are
commonly known as either Zard or soft, the former class
from trees with broad leaves, as the oak, the latter from the
coniferous or needle-leaved trees, as the white pine. This dis-
tinction between hard and soft wood you may find somewhat
puzzling at first, for the common whitewood of the hardwood
class you will find softer and easier to work than hard pine of
the softwood class, but the distinction is based on botanical
reasons. The hard woods are usually more durable as well
as stronger than the soft. For various woods see Appendix.

Timber.—The word timber is applied in a general way to the
log and to the material itself, and to the standing trees. It is also
applied more specifically to the larger squared pieces, or ‘“ dimen-
sion’ stock, such as sills, beams, etc.

Lumber.—As the term 1s used in the United States, lumber
consists, according to Webster, of “ timber sawed or split for use,
as beams, joists, boards, planks, staves, hoops, and the like.”

Lumber may be either undressed or dressed, that is, rough
(as it comes from the saw) or planed. It is usually sawed in
regular thicknesses, and for stock which is in steady demand,
such as joists, floor timbers, etc., in regular widths, as 2 ” x
4" 4" x 67, etc. It is commonly sold in lengths varying
from 10 feet to 20 feet. Twelve feet is a common length for
boards. Planing (by machine) rough or undressed boards on
both sides will usually reduce the thickness of an inch board
to about seven eighths of an inch. Other thicknesses will of
course be reduced correspondingly. Bear thisin mind. The
terms 1 ” board, 2 ” plank, etc., apply, as a rule, to the stock
in the rough state as it comes from the saw. When you buy
planed or dressed lumber it will be thinner—that is, the
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*“inch board ” that you wish to get for a shelf will not be one
inch thick (unless you get it unplaned), but seven eighths of
an inch.

You must make allowance for this when you figure on dressed
lumber. If for example the board must be one inch thick when
planed, you will have
to get a thin plank
and have it planed
down, or pull over
the pile until you find
a board which hap-
pens to be sawed as
thick as one inch and
one eighth. You can
sometimes find
boards planed one
inch thick, but as a
rule you will find
the thickness seven eighths of an inch. A similar statement
will apply to the various thicknesses of planks also. The sawing
is often very irregular, however, and frequently some boards or
planks will run thick enough in sawing to give the required thick-
ness when planed, so it is well to look for such when you need
pieces a little thicker than planed stock usually runs.

FiG. 31.

For such work as you are likely to do you will chiefly need
boards, planks, and joists. Other forms will be referred to
farther on.

Boards.—These are one inch thick or less.

Matched-boards, or “ sheathing,” have a groove on one edge and
a corresponding tongue on the other (Fig. 31.) Any number of
boards can thus be joined to make a wide surface. The edges
of these boards were formerly tongued and grooved by hand
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with “matching-planes,” but now this is done by machine,
usually with some form of bead or moulding at one edge (and
sometimes in the middle) to render the joint less noticeable,
Planks.—These are thick boards,—more than one inch in
thickness. Both planks and boards can be of any width or length,
the distinction being merely in thickness.
Foists.—These are the same as narrow planks, but of some

F1G. 33.

fixed width, as 2 " by 3 ”, which is the same as a 3 ” strip sawed
from the edge of a 2 ” plank.

Most of the lumber you will require is sold by the square
foot, at so much an M (1000 feet), or so much a foot. The
square foot has an area of 144 square 1 <z
inches and is one inch thick, or contains IZ
144 cubic inches, regardless of the shape
i 0 e e F i ey IRk i 7
33, and 34 each equal one square foot W2
by board measure. Frc. 34.

-
"
3

Thus a board 12’ long, 12" wide, and 1” thick, contains 12 feet,
board measure. A board 12’ long, 6” wide, and 1" thick, con-
tains 6 feet. A plank 12’ long, 12" wide, and 2" thick, contains
24 feet. A plank 12’ long, 6" wide, and 2’ thick, contains 12
feet, or the same as the board first mentioned. You can bear in
mind that in case of boards 12’ long the contents in feet is indi-
cated by the width in inches, as you will see from the examples
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just given. A board 12’ long and 7” wide contains 7 square feet.
So all you have to do to measure 12’ stock is to find the width in
inches. If the board tapers in width, measure at the middle.
The same is true of planks, only the width in inches must be
multiplied by the thickness of the plank. A plank 12'long, 7"
wide, and 3’ thick, contains 21 square feet. Of course this prin-
ciple can be quickly applied to pieces whose length is any conven-
ient multiple or fraction of twelve. Thus a board 18’ long,
8" wide, and 1” thick, contains 1} times as many square feet as
one 12’ long, or 12 feet. A plank o' long, 6" wide, and 2’ thick,
contains $ as many square feet as if 12" long, or g square feet.

Boards less than one inch thick are usually sold by the
square foot of surface, regardless of thickness—the price
varying according to the thickness, except in cases where
an inch board is planed down, when, of course, inch thick-
ness is charged for. There is no distinction made in measur-
ing between a rough board 1” thick and a planed board }”,
as, of course, they represent the same amount of lumber.
The cost by the foot of the planed board is greater because
of the expense of planing. In cities, and sometimes in the
larger towns, you can find thin boards (}”, 3", 1", %", 3/

8
thick) already planed, and even scraped, for nice work.

Some of the rarer and less commonly used woods are often sold
by the pound, as ebony, leopard wood, tulip wood, etc. Pieces
turned out in quantities for special uses, as strips, mouldings,
etc., are often sold by the “ running foot,” meaning simply the
length, the price varying according to the amount of lumber and
labour required. Certain regular sizes and shapes of lumber are
sold by the hundred or by the piece. Shingles, clapboards,
laths, and the like, are sold in bunches or bundles.

For other matters relating to wood, see Appendix.



CHAPTER IV

WORKING DRAWINGS, LAYING OUT THE WORK, AND
ESTIMATING

Working Drawings.—A simple drawing will often give
you a better idea of an object than you can get from any de-
scription in words, for drawing is not only a very ancient
form of language but one readily understood by people of
all countries and all times. It is one of the chief tools of a
workman in these days, so of course the quicker you be-
come familiar with it the better, for the day for ¢ rule-of-
thumb ” work and feeling one’s way along step by step
is fast giving way to the guidance of the working drawing,
which shows one not only exactly what is to be made but
exactly how to make it.

When yvou wish to make some particular thing, you should
begin by making rough sketches to express your idea, and
from them an accurate working drawing in which every de-
tail and measurement is clearly given. Make all your work-
ing drawings carefully to scale (see Appendix), and whenever
you can, make them fu// size. Do not guess at the height,
width, and length, but measure, and measure very carefully.
Never mind if it takes time. Learn first to do it right, and
practice will soon teach you to do it more quickly.

The time to make changes in your plans is when you are
making the drawings—particularly the rough preparatory
sketches. Making the drawings will, if you make them com-

plete and accurate, show you what you know and what you
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do not know about the subject. 7%e working drawing should
be complete and final.

Begin the making of sketches and detailed drawings with
the first article you make, no matter how simple it may be.
You can go about the work with confidence, which goes
a long way toward success, when you know that you have
thought it out to the end and have it all done on paper.
For practical suggestions about working drawings, see Ap-
pendix.

Laying out the Work.—Try to get the measurements
and lines exact, and do not be satisfied with coming within
an eighth of an inch. You cannot do good work unless it is
laid out right, and cutting exactly to a line will do no good
if the line is in the wrong place. It makes no difference
how accurately you saw off a board if you have marked
it half an inch too short, nor how nicely you make the two
parts of a joint if you have laid them out so that they can
not fit together. The work is spoiled in either case.

Go over all your measurements a second time. Itis a
good plan to check them by measuring back in the opposite
direction, just as you prove your addition of a column of
figures downward by -adding again upward. Nothing is
easier than to make mistakes in measuring. No amount of
experience will prevent the chance of it. It takes but little
time to measure twice, much less time than to correct mis-
takes—as you will discover when you cut off a mahogany
board five inches too short and have to go half a mile to the
mill and pay a dollar or two for a new piece.

In getting out stock for nice work it is best to make plenty
of allowance for the pranks which expansion and contraction
may play with the pieces (see Appendix). How to arrange
the various parts of your work with regard to this swelling
and shrinking, warping and winding, is a matter of practical
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importance, for a piece of wood can no more keep still than
an active boy can, and, although its movements do not cause
so widespread havoc as the motions of some boys, you will
have to keep a careful eye on its actions if you wish to turn
out good work.

This applies not merely to the way green wood shrinks,
as we have already seen, but particularly to the way seasoned
wood acts. Many people think it is only green wood that
causes trouble with wood-work, but there is much difficulty
with dry wood—that is, what we ca// dry wood. It never is
really absolutely dry, except when it is baked, and kept
baked (see Appendix). The moment you take it out of
the kiln or oven, it begins to take up some of the moisture
from the air, as we have seen, and swells. If the air be-
comes more damp, the wood sucks in more moisture and
swells more. If the air becomes dryer, it sucks some mois-
ture from the wood, and the wood becomes dryer and
shrinks. It is thus continually swelling and shrinking, ex-
cept in situations where the amount of moisture in the air
does not change, or when the wood is completely water-
logged.

“ What does such a little thing as that swelling and shrink-
ing amount to? Use more nails or screws or glue and hold
it so tight it cannot move.” Well, it amounts to a good
deal sometimes when you cannot open the drawer where
your ball is, or a door or a window, without breaking
something.

In the days of high-backed church pews with tall doors to
every pew, each pew door would swell in damp weather, of
course, and in continued dampness the doors of a certain church
fitted quite snugly. There was usually no special trouble, how-
ever, for, many of the doors being open, the pew frames would
give way a little so that the closed doors would open with a slight
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pull; but if all the doors were shut the whole line would be so
tightly pressed together that it would take the utmost strength of
a man to start a door. Some boys one day catching on to this
idea (though they were not studying wood-work), got into the
church one Sunday morning before service and by using their
combined strength succeeded in closing every door. They then
climbed over the top into their own pew, where they awaited de-
velopments, as one after another sedate churchgoer, after a pro-
tracted struggle, finally burst open his pew door with a ripping
squeak or a bang. You will understand that those boys always
remembered the expanding power of wood. I feel sure that I
am not putting any boys up to improper mischief in telling this
story, becanse pews are not so often made in that way now, and
there is slight danger of their having any chance to try it.

Did you ever see stone-workers split big rocks by drilling
a row of holes and driving dry wedges into them and then
wetting the wedges, when the stone will split?' Do you
think nails or screws or glue will stop a force which will do
that? You cannot prevent the swelling and the shrinking any
more than you can repress a boy’s animal spirits. You may
be able to crush the wood, but so long as it remains a sound,
natural board it must swell and shrink.

What shall you do then? Why just the same as with the
boy; give it a reasonable amount of play, and a proper
amount of guidance, and there will be no trouble. You
must put your work together so as to allow for the expan-
sion and contraction which you cannot prevent. You will
find abundant examples, in almost every house, of work

1 The peculiarity of the wood is that the water is not simply drawn in to
fill up what we call the pores, as in chalk or any ordinary porous inorganic
substance, but enters into the very fibre of the body, forcing apart the minute
solid particles with an extraordinary force which does not seem to be fully un-
derstood.
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which has split or come apart or warped because proper
allowance was not made for this swelling and shrinking. So
try to avoid these errors so common even among workmen
who should know better.

For instance, if you were to put cleats on one side of a
drawing-board three feet wide, and were to firmly glue the
cleats for their whole
length (Fig. 35),—you
sometimes see such
things done,—you would
probably not have to wait
many weeks before you
would hear a report like
a toy pistol,and the cleats
would be loosened for at
least part of their length,
because of the expansion or contraction of the board.
Similar cases are continually occurring. In such cases
the cleats should be screwed, the screws having play
enough in their holes to allow for the changes in the board
(see Appendix).

You must also make plenty of allowance for planing down
edges and surfaces and for the wood wasted by sawing. No
rule can be set for these allowances. If you do not leave
enough spare wood, the pieces will finally come out too
small. If you leave too much you will increase the amount
of planing or shaping to be done, but of the two extremes it
is better to err on the side of allowing too much.

A rod (any straight stick), say six feet long, and another
ten or twelve feet long, with feet and inches marked, are very
handy to have when laying out work roughly, or for measur-
ing outdoor work approximately.

Lay out your work from only one edge or one surface

FiG. 35.
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of a piece of lumber unless you are sure the edges or surfaces
are exactly parallel. Having selected the best edge for a
“ working edge’ and the best surface for the “ face,” mark
them with an X or other mark to avoid mistakes (Fig. 36).
This is quite important in laying out a number of pieces, as
before the stock is accurately worked into shape you cannot
usually rely on the edges being parallel. One mark like a
V as shown in Fig. 36 will indicate both the working edge
and the face.

Estimating,—You must, of course, learn to make your
estimates yourself, often a very important preliminary.

L. xS

| pprorkrrieg edge

F1G. 36.

Prices vary, and you cannot always rely on other people’s
estimates for your own work. It is a matter of simple
arithmetic and of making correct allowance for waste and
incidentals.

You can always get the prices easily. Figure the amount
of wood required, the number of square feet (see page 47)
of each kind, or running feet, as the case may be, and multi-
ply by the price a foot; but after this comes the allowance
for waste, etc., which cannot usually be figured exactly, but
must be estimated.

For instance, if you wish to make a double-runner, with a seat
ten feet long, the board from which to make it will very likely be
twelve feet long, in which case you must, of course, buy the
whole board. Perhaps you can use the two feet left over some-
where else on the sled, perhaps part may be checked or injured.
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There is almost always some defective wood (worthless,
except for fuel); some pieces are too short or small to be of
use ; and very often some quite good-sized pieces are left
over, which, so far as the particular job is concerned, are
waste,—that is, you must buy them in order to get enough.
Such pieces can be used on other work, and are not really
wasted in the end.

Just how much to add to the number of feet to cover
waste varies, of course, with every job. Some people add a
fixed per cent. to their measurements or calculations, which,
although not exactly correct for any one job, strikes an
average for a good many. It would not be easy to state any
such per cent. for the varied work you will do, but the main
thing to bear in mind is that you must make a liberal al-
lowance. Just so with the other materials. Remember to
allow for waste and for unforeseen extras. Even with ex-
perienced people things are very apt to cost more than the
estimate.

Make a neat schedule to take to the lumber-yard or mill,
specifying the kinds and dimensions of the stock required.



CHAPTER V
THE WORKSHOP

F you have a place where you can build a workshop you
will find one described in Part ITI. If not, try to find a
well-lighted shop, both on account of your eyes and your
work ; one that is dry, or your tools will rust and your work
be injured ; and one that can be heated, for there will be no
time you will wish to use it more than on cold, stormy days.
As a rule, an outbuilding is better than a basement or
attic, other things being equal, because a basement is liable
to be damp and dark, and an attic is bad about carrying ma-
terials and finished work up- and down-stairs. Noise in the
top story of a house is usually more disturbing to the occu-
pants than noise in the basement ; but all these conditions
vary in different places.

Have a lock on the door of your workshop, partly to keep
small children from getting cut if they should come in with-
out leave, and partly to prevent your work being interfered
with in your absence and the edge-tools used for various
domestic purposes by your feminine relatives, who might, in
their innocence, mistake your best gouge for a tack-puller or
the quarter-inch chisel for a screw-driver.

Of course you will have overalls and jumper or a work-
man’s apron made of denim, ticking, or some strong cloth.
If you use an apron, have a pocket in it. A small slip of a
pocket on the outside seam of your overalls above the right
knee is also useful for holding a rule. When you have a

56
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long job of dirty work before you, a good way 1> to change
your clothes for any “old duds” that you may have. This
saves your clothes, and in warm weather is more comfort-
able and healthful than to wear overalls.

Your shop can be all fitted up for you by a carpenter, but
it will be better, and better fun, to do it yourself. After
the workshop itself is ready the first important thing is the
work-bench.

The Work-Bench.—A very simple one (Fig. 37) will
answer your purpose for a long time. When you become a

Fic. 37.

pretty good workman and feel the need of something better
(for a first-class bench with the best attachments is really a
great help toward doing good work), you will still find this
first simple affair very useful in some part of your shop.
There is no need of a bench being made of stock of exactly the
dimensions given, so if you have a pile of boards and joists
to draw from without buying, you can, of course, substitute
other-sized pieces, provided you use stock heavy enough

'If you can afford to buy one ready made, you cannot do better than to
begin with such as are sold for sloyd or manual-training schools, but do not
get a very small one unless you are only going to do very small work. Get one

as large as you can affhrd. A second-hand bench can often be bought for a
small sum, but be sure that it is firm and steady.
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to make a firm bench. Heavier legs and top (front board)
would be better, and in fact there is little danger of making a
bench too solid.

Before Dbeginning to work read carefully Marking, Sguare,
Rule, Saw, in Part V., and look up any other references.

The design is for a small bench, 5’ 10” long, 2’ wide, and 2’
6" high. A larger one can be made on the same principle. *

You will require for stock :
1 piece of 3" X 4’ joist 10’ long.
1 board, ¢’ thick, planed, 12" wide, 12’ long.

¢ ” 43 43
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1 plank, 1} or 2” thick, planed, 5" or 6” wide, 2’ 9" long.
1 strip, 3" to &” thick, 3" or 4" wide, 15" long.

Pine is good, and almost any cheap wood can be used. Hem-
lock is not very suitable, unless for the legs. Spruce is cheaper
than pine or whitewood, and can be used for economy, but is
prone to warp and twist and should be thoroughly nailed.

First make the legs and fasten them together. To do this,

1 The reason for making this bench 5° 10" long, instead of cutting a 12’
board into two lengths of 6’ each, is that it is hard to get boards sound and
square at the ends, and so it is best to allow a few inches for waste. Of
course your bench can be of any desired length. Six or eight feet is suitable
for ordinary work, but there is no objection to making it as much longer as
your space and material will admit. The height should bear a proper relation
to the height of the workman. No definite height can be given. Try moving
a plane back and forth, If your right elbow, when holding the plane, is
slightly bent and your back about straight, the height will be not far from
right. Do a little simple work at a table, trying different heights, and you can
soon tell what will be satisfactory. If the bench is too low, you cannot
manage your work well and your back will get tired from bending over, not to
speak of becoming round-shouldered. If the bench is too high, it will be hard
to manage your work, you cannot plane well, and your arms will be tired
from holding them up unnaturally high. A bench for heavy work like
carpentry is usually rather lower than oune for cabinet- or pattern-making,
while a carver’s bench is usually higher.
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take the joist and lay it on two boxes or old chairs (Fig. 38),
which you can use temporarily for horses, until you make a
pair. See whether either end is cut off squarely. If neither is,
mark a line by the square a short distance (perhaps half an inch,
according to the condition of the end of the joist) from one

FiG. 38.

end, on one side of the joist. Carry this line around the joist by
applying the square to each side successively, and saw off the
waste end with the cross-cutting saw. Having one end square,
measure from that end 2’ 5" and mark a line around the joist as
before. Saw this piece off, and using it as a measure (but not as
a square), mark and saw off three more pieces. These are for
the legs.

Next, from the short 10" board, mark and cut off two pieces

F16G. 39.

I’ 10}” long in the same manner (Fig. 39), seeing first that
the end from which you begin to measure is square. . You do not
need to mark the under side of the boards, but only the top and
the edges. Now square a line 1” from each end of each of these
short boards, and start three nails on each of the lines by driving
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them nearly through the board (Fig. 40). (See Nailing.) Next,
place the end of one of these boards on the narrow side of one

Fi1G. 40.

of the legs, and, holding it firmly in position, nail it securely to

the leg. You must take pains to keep the leg and the cross-

= piece “square.” Nail only one nail first and

then adjust, testing with the try-square before

il driving the other nails (Fig. 41). Then nail

7 the other end to another leg, and repeat the

Ut process with the other board and the remain-

ing legs. This will give two frames like
Fig. 42.

Next, fasten the sides to the legs. Take
the 10" board and mark and saw off two
pieces 5’ 10” long in the same way as be-
fore (Fig. 43). At distances of 7" and 12" from each end of
each board, mark lines across the side with the square and start

FiG. 4.
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nails between these lines (Fig. 44). Then, fitting these lines at
_the outside edges of the legs, nail the sides securely to the legs,
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as shown in Fig. 45. But drive only one nail through into each
leg at first, until you are sure that the frame is coming together
square and true throughout. Test the angles with the square.

Fi1aG. 44.

Stand the frame on as level a surface as you can find and sight
across the top endways and crossways to see if either corner

FiG. 45.

sticks up or down. If the top is not true, twist the frame enough
to make it so, which you can easily do if you have but one nail
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in each corner. When the top is true and the legs at right
angles, drive in the rest of the nails (Fig. 45). Be sure to test the
top for winding, as just said (see Part V.), rather than to trust
to the way the legs stand on the floor. Floors are often uneven,
and the legs may not be cut exactly the same length. Make
the top true and the legs can easily be made to fit the floor after-
wards. The piece of 10" board left
over you can fit to slip in between
the sides, as in Fig. 45. If you nail
through the sides and top into this f
piece, it will stiffen the bench. In

Fi1G. 46. FiG. 47.

making a long bench after this pattern, it is well to insert a few
pieces of plank or joist between the sides in this manner.

Next, put on the top. Cut two lengths of 5’ 10” from the 12"
board. Lay them in position, square lines across as guides
for the nails (as before), and nail them down to the legs and
cross-boards. Also drive carefully a few nails at the edge
down into the sides of the bench. Sink all the nail-heads
well below the surface (as much as }") with the nail-set (see
Nail-Set).

A better bench can be made by using a plank (say a 2’
plank, planed) for the front of the top (Figs. 46, 47, 48). This
bench with plank front is much better than the common
carpenter’s bench just described, and the difference in ex-
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pense is but slight. It is easier to do good work on, as it is
stiffer, steadier, and much better to pound on.

Of course a thicker plank can be used if available. Hard
wood is best. Maple is excellent for a bench-top. Take par-
ticular care to select a good sound plank, from the centre of the
tree if you can (see Chapter 111.), as straight and free from wind-
ing as possible, and have it planed so as to be straight and true.
This can easily be done at any properly equipped planing-mill.

To make this bench with a plank in front, you can proceed
exactly as with the bench just described, except that the front
legs should be as much shorter than those at the back as the
plank you have is thicker than the " board used for the top
of the bench just described. That is, if your plank is 13" thick
the front legs should be 1” shorter than the back ones. Pieces
must be cut out of the cross-boards in order that the top may be
even (Fig. 46).

The simplest way, however, is to make the bench just like the
preceding one until you come to the top. Then, after putting
on the front plank, raise the back top-board to be flush with the
plank, instead of lowering the plank to be flush with the board.
You can do this by putting small pieces of board of the required
thickness under the back part of the top (Fig. 47).

Some workmen prefer having the back board of the bench top
lower than the front by an inch or so, with a strip fastened on
the back, and sometimes at each end, so as to be level with the
top of the front plank, thus forming a sort of tray (Fig. 48)
where tools, nails, small bits of work, etc., can remain when in
use, keeping the front plank clear for the actual operations.
The work, if large, can be rested on the back strip as well as
the front part, both being on a level.

The bench can be all filled up underneath with shelves,
drawers, cupboards, compartments, or in any way that you
wish, but at first, and for a simple bench like this, it is as well
to have only one shelf, as shown in the frontispiece. You can
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easily put this shelf in after the bench is put together. You can
tell better whether you want drawers and compartments after
you have worked for some time and wish to make a more com-
plete bench.

A nice bench should, of course, be built independently of
the shop,—that is, be complete in itself, so that it can be
readily moved. But a common bench can sometimes be

best built against the wall, using the side of the building to
support the back. Sometimes one or both of the ends
of the bench can be advantageously carried to the walls
of the room, thus requiring legs only in the middle or at
one end. But such arrangements are not to be advised if you
are likely to wish to move the bench before you have used
it enough to pay for making it.

Figure 49 is merely suggestive. The process of construction is
the same as already shown, except that you omit some of the legs
and the back side-board, a saving sufficient to allow you to use a
plank for the front of the top. As the floor is likely to be uneven,
you can first saw the posts a little too long, stand them in line,
stretch a cord or a chalk-line (see Chalk-Line) along the line of
the front edge of the bench at the proper height for the tops of
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the posts, cut the posts off where this line crosses them, nail on one
end of the cross-boards at right angles, and then fasten the other
end to the wall-studding, sighting and testing to have the top
straight and true, as in the case of the bench already described.
If instead of vertical studding the joists of the wall run horizontally

F1G. s0.

(as is often the case), you can easily nail cleats on the wall if there
is no horizontal timber at the right height to nail to.

Bench-Vise.—The kinds shown in Figs. 50, 56, 57, though
not as good as some more improved forms, are in common
use by carpenters, and will answer your purpose very well
for ordinary work—until you get to the point of building a

first-class bench.
s
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At a distance of about 14" from the end of the bench and in
the middle of the side board mark the point @ (Fig. 45). Bore a
hole at this point (see Boring) if you have a bit a trifle larger
than the screw of the vise. If not, using this point as a centre,
describe a circle (see Compasses) with a diameter a trifle greater
than that of the vise screw, and remove the wood within the
circle (see Boring and Paring.) Now take the piece of 1}’ or

2" plank which is to make the

/ -------------- - movable jaw of the vise, and mark a
- line lengthways along the centre of
FiG. 51. each side (Fig. 51). At a distance
of about 8’ from one end mark a

3 point upon this centre line and make
é a hole for the vise screw as before.
]

!

The nut for the screw must now be
' fastened in position on the inner side
/ of the bench, the vise screw passed
‘ through the movable jaw and the
side board, and the handle plate
fastened upon the face of the jaw.
Fic. 52. You can now open and close
the vise by the screw, but the mov-
able jaw needs to be made steady and the end projects above
the top of the bench. Screw the vise tight together and slide the
movable jaw around until it is in the position shown in Fig. 52,
when the centre line on the back side of ‘the jaw will cross the
edge of the leg a few inches from the floor, according to the width
of the jaw and the degree of slant given it. When the jaw is in
this position, mark from the back side the lines indicated in Fig.
52, and saw off the projecting ends of the jaw by these lines, which
will give the shape shown in Figs. 37 and 5o0.

Next take the small strip, and marking points upon its side as
shown in Fig. 53, bore holes with a 3" or 3" bit. Screw the end
of the strip to the edge of the movable jaw (being careful to get
it at right angles with the vertical edge of the jaw), as shown in
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Figs. 50 and 53 (see Screws). Just above and below where this
strip crosses the post of the bench nail small blocks (a trifle
thicker than the strip) so
that it will pass easily be-
tween them. Cover these
with a longer piece, making
a slot, as shown in Fig. 53,
through which the strip can
slide freely. If the two

FiG. 54. RIGHT. F1G. 55. WRONG.

blocks are no thicker than the strip, you can put pieces of paste-
board between them and the post to make the slot wide enough to
let the strip slide through freely. Fit a pin or
piece of dowel to the holes in the strip. The use
of these holes and the pin is to keep the face of
the jaw approximately parallel to the side of the
bench. Contrivances for this purpose can be
bought. After the jaw is all fitted, bevel or
round the edge on the face side at the top (see
Bevelling), and you can also bevel or round
all the front edges if you wish. The vise is
now in working order.’

! This vise is fitted slanting, so that the slide at the bottom comes on the
outside of the leg and at the same time in the centre line of the movable jaw in
line with the screw, A common form has the movable jaw upright, the sliding
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The important point with this vise (and in fact with any vise)
is to have the inside surface of the jaw parallel with the surface
of the side of the bench, so that the wood will be pressed equally
at all points, else it will slip just when you wish it to be securely

F16. 59.

Fi1G. 58.

held. Be sure that the vise is not open more at the top than at
the bottom (see Figs. 54 and 55).

The holes bored in the side of the bench are to support the
end of a long board (Fig. 50).

If you cannot afford to buy a vise, or have to work where there
is none, there are a number of makeshifts with which you can
get along quite well, though not as rapidly or conveniently.

bar being mortised into it and sliding through a mortise cut in the leg, as shown
in Figs. 56 and 57. If you wish to make this kind, study Alortising, in Part
V., and lay out and cut the mortise in the leg before nailing the cross-board to
it (Figs. 41 and 42). This is the most difficult part of the bench to make
nicely, and you can spend a good deal of pains uponit. If you have not yet
the proper tools to make this mortise you can mark it out and have it cut for a
very small sum at a wood-working mill or shop. When nailing the cross-board
upon the legs, bear in mind to put this leg in the right place. Fig. 58 shows
a simple arrangement with an additional post, or two posts can be put together
and one half the notching done in each (Fig. 59).
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Carpenters often nail a piece on the side of the bench (Fig. 60),
which holds boards for planing fairly well, for common work, but
tends to bruise the ends of the boards a little against the cleat,
and requires a knife, :
or something, driven
in at the other end of
the boards to hold
them with any degree
of security. Another
cheap substitute 1is
shown in Fig. 61
This holds boards of regular sizes quite well. Thin pieces can
be held tighter by w edgmg, as shown.

Another sim-
plecontrivance,
and more of a
vise, is easily
made by boring
a couple of
holesin a board,
say 6" wide and
12” long, and
screwing it loosely to the side of the bench (Fig. 62), making
the holes in the board larger than the diameter of the screws so
that it will be free
to play. By insert-

FiG. 63.

held in the end and double wedging the opposite end (Fig. 63)
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the piece will be held fairly well (see Hedges). For thin
boards, blocks can be inserted to make the jaw parallel with
the side of the bench. An upright vise made on this principle

—_— is often used to hold saws for filing.
/é::"‘_\—% If you can find an old wooden
——==== hand-screw, you can use one jaw
== g (sawing off the ends if

necessary) for the nut
to go inside of the
bench,leavingthe other
for the movable jaw,
2 using one screw to

; tighten or loosen the
F1c. 64. F1c. 65. vise and the other to
keep the jaw parallel with the side of the bench. You will re-
quire no description to contrive something of this sort. Vises on
somewhat this principle can be bought, attachable and detach-
able at will.

The jaw in Fig. 64 can be hinged upon the strip at the bottom
and the latter fastened to the side of the bench. The jaw can
then be tightened or loosened by the screw. This gives a square
grip only when the jaw is vertical (Fig. 65). You can put in
blocks, however. The longer the jaw the less objectionable the
slanting grip becomes, of course.

Always try to devise some such expedients, which you can
think up for yourself, when you are without the regular ap-
pliances, for even a poor vise is better than to hold pieces in the
hand or to push them against chairs or tables or the wall.

A T

For nice work by far the best vise of moderate cost is that
shown in Fig. 143, which has been in use for a long time by
wood-workers of the better class.

There are a number of excellent iron vises (some with jaws of
wood, and also with an ““instantaneous grip ”’). Some of them
are admirable, but quite costly compared with the common screw.
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You can work quite well with a good-sized common iron vise
by fitting wooden blocks or leather or rubber to the inside of the
jaws, to save marring your woodwork, though a regular vise for
wood is much to be preferred.

Bear in mind when doing work that requires to be held at
unusual angles, or in fashioning odd-shaped pieces, that you
can usually get the angle or position required by a combina-
tion of hand-screws or clamps with the bench-vise as sug-
gested in Figs. 66 and 67.

Bench-Stop.—You must have something on the forward
end of the bench-top to push your work against for planing
and other operations. A simple and good way is to use one
ortwo stout screws (Fig. 68). These can be screwed in so as

to project about a quarter of an inch, which will answer for
the greater part of your work, and the height can be changed
when necessary with the screw-driver, The heads of the
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screws will be sharp enough to hold the work, and a stop of
this kind will answer your purpose very well for common
work. The wooden stop (Fig. 69) has the advantage of not
making any nicks in the end of the wood, which is important
in nice work, such as furniture, but for common work screws
are just as good, except that, as they are left permanently
sticking from the bench, you may dull your tools against
them or scar your work. This applies to a common bench.
Of course for a really nice bench with a tail-screw the regular
stops should be used (Fig. 143).

Carpenters sometimes nail a small piece of board, with a
V-shaped notch at one end, to the top of the bench to hold boards
or joist for planing on the edge (Fig. 70). Sim-

= ply nailing a strip

Fic. 71. FiG. 72. Fia. 73.

across the end of the bench (Fig. 71), and setting the nails well
in, will do to push boards against for planing for common work.

Iron contrivances (which can be raised or lowered) can be
bought for a small sum and are convenient for common work,
especially for thin pieces. Sink them deeply enough in the bench-
top so that when lowered nothing will project to injure the tools
or the work.

The old-fashioned bench-stop shown in Fig. 69 consists merely
of a square stick of hard wood, one or two inches square, fitted
quite tightly to a hole in the top of the bench, so that it will slide
up or down by a blow from the mallet or hammer. This stop will
not damage the work or the tools. To make the mortise for this
bench-stop, see Mortising. 'Take care to keep within the lines,
so as not to make the hole too big. You can easily make it larger
if too small,

.
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The stop should fit tightly and should be set with a very slight
slant toward the work (Fig. 72),—that is, the mortise should be
cut slightly slanting. The stop should be of hard wood, such as
maple. If the top of the bench is only of board thickness, screw

FiGc. 74.

cleats of hard wood on the under side to give more bearing sur-
face (Fig. 73), or the continued pushing against the stop will be
liable to get the hole out of shape so that the stop will slant the
wrong way, when the work will be apt to slip or, in case of a thin
board, jump over the stop (Fig. 74). If the stop wears loose in
the hole, a saw kerf is sometimes made lengthways in one side
and a bent piece of springy wire inserted, or
a flat spring fastened on the side (Fig. 75).

A loose stop can
._ easily be wedged

e o )

Fi1G. 7s.

(preferably from underneath), and it is sometimes made loose on
purpose, the wedging tightening the stop and at the same time
giving the required slant (Fig. 72). An iron plate with teeth can
be screwed on top of a wooden stop (Fig. 76), or a screw can be
inserted (Fig. 77).

Two strips, like Fig, 78, can be nailed or screwed on the top
of the bench so as to separate V-fashion (Fig. 79). Two wedges,
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like Fig. 8o, can then be made of such a taper that when fitted
between the strips their inner faces will be parallel. By tapping
in the wedges on each side of the work to be held (Fig. 79), it
will be securely fastened without injury. If the
inside edges of the strips and the outside edges
of the wedges are slightly bevelled, which you can
do with a plane or a knife, the wedges cannot

Fic. 78. jump out of place. The best way to fit this con-
trivance is to make the wedges first, place them in position on the
bench with the square sides inside (facing each other), and then
fasten the fixed strips outside of them. Pushing the work tends
to tighten this vise, This is much better for permanent use than
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the notched board shown in Fig. 70. If you have a good vise
you will not often have occasion to use such contrivances, but
they are sometimes useful as makeshifts.

The top of a good bench should be as true and as smooth
as possible (see Plane and Scraper). Rub it with linseed oil,
wipe it off with a rag, and after a few days give
it a couple of coats of shellac (see Finishing).

You should place your bench so that when
you stand at it you will face the light and not
have it come from behind you. If it can come F1G. 8o.
from the forward end of the bench and also from behind the
bench, as shown in the frontispiece, it will be best, for a
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cross-light is often very useful, not merely that youmay have
light enough, but also that when testing your work with
the try-square, straight-edge, and the like, any inaccuracy
may be detected by the light passing through the crack be-
tween the testing tool and the work, and also when sighting
by the eye alone. Fasten the ,

bench firmly to the floor (and wall
if you can) with screws, cleats, or
Lirons.'

Avoid chopping on the bench
top or whittling it or boring holes
or marring it by saw-cuts or chisel-
marks. Do not use paint, varnish,
or glue at the bench if you can
helpit. If necessary to do so, clean
the bench-top carefully when you
get through. Lumps of hardened glue will hinder you and
deface your work.

FiG. 81.

Filing-Bench.—Yon cannot do much of such varied
woodwork as you will undertake without having to do a
good deal of metal work. It is a poor plan to do such work
at the vise you use for your woodwork, or even at the same
bench. It scars and defaces the wooden vise and the bench,
and the particles of metal are bad for your woodwork and
for the tools. It is much better to have another bench—if
nothing more than a wide shelf or a box—for such work
(Fig. 81). You will find suggestions in the illustrations.

An zron vise is the proper thing for holding metal. There
are many different kinds at various prices, but one of the
simple patterns will probably answer every purpose. If you

!1In case your bench is in the house and you wish to deaden the sound and
vibration from your work you can put rubber cushions under the legs.
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have room for only one bench this vise can be put at the
back part of one end.

A small vise can be made of a hand-screw, the hand-screw itself
being held in any desired position in the large bench-vise, but
N metal jaws are better for working on
metal. You can make a rough sort of
vise for metal-work with a piece of stout
_board or plank (Fig. 82). Find a couple
% of pieces of iron with screw holes, as you
can probably do in a pile of waste iron
junk, and screw them on the board and

the bench to form metal jaws. The vise can be tightened or
loosened by means of a big screw or bolt ; or the board can be
loosely fastened in the middle and tightened by wedging below
(Fig. 83). A screw with a handle to turn it by and a nut for the
thread is better, of course. Another form, such as you will find
in use by leather-workers, can be easily made (Fig. 84), and works
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with the foot, the connection between the jaw and the treadle
being made by a strap or rope. You can make a vise in some of
these ways that will answer quite well for most of the metal-
work you will have to do for some time, although such con-
trivances are less reliable and less convenient than a regular
iron vise.

An anvil is often useful and is sometimes combined with a vise,
It should have a flat steel surface and also a tapering rounded
(conical) point. An old flat-iron does quite well. You can
easily find some way to keep it in position on the filing-bench.
You should have some sort of anvil, even if nothing better than a
junk of old iron (which you can of course find somewhere), for
you will be continually wanting to straighten nails, bend wire, and
pound pieces of metal. Try to find a flat plate of thick sheet
iron—} 7 thick if you can—to fasten on the top of the filing-bench
(Fig. 81). It is very handy for many anvil uses, straightening
metal and nails, and for much pounding.

Finishing-Bench.—Have also a finishing-bench (Fig. g1)
if possible,—if nothing more than a shelf or box,—to keep
the regular work-bench neat and clean for its proper uses, for
even a skilful workman can hardly avoid making a mess

when it comes to using paint and varnish.

Now, while there are many of you who can afford either
singly or by two or three clubbing together to fix up a
shop in first-rate style, there are also many who cannot
afford even so cheap a bench as that just described. What
can you do in such a case? Only one thing—patch up a
bench out of whatever old stuff you can find. Patched-up
makeshifts are not to be recommended, except in case of
necessity, but when it comes to the pinch, and a matter of
having a bench made of whatever old materials you can find
or having no bench at all, by all means make one of boxes
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and anything that can be worked in. For of course the
boats, skis, squirrel-houses, and so on, must be made!

But, whatever you patch
up, make it solid and
strong. Donottry to work
at a rickety, shackly apol-
ogy forabench that shakes
and jumps and sidles all
over the room every time
you saw or pound or plane.
You can probably get all
you need in the way of
boxes, packing-cases, and
such material, at very little
or no expense. The illus-
trations (Figs. 85 and 86) are merely suggestions, for you
must use your own ingenuity, according to the materials you
can find. Most experienced workmen have often been
obliged to work at much )
worse benches than these,
frequently with no bench
at all.

Fic. 8s.

Those of the boxes which [i\ii&
you do not use whole you !
should take apart carefully
(see Withdrawing Nails).
This will add to your supply
of nails. Use nails freely in
fastening the boxes and
boards together and to the
wall or floor wherever allowable. A few screws will add much
strength,
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The bench shown in Fig. 86 calls for one good board for the
front of the top. '

Some of you live in the crowded parts of the city, in flats
or small houses where there is no possible chance for a shop
of any kind. Whatever
woodwork you can do must
be carried on in the kitchen,
or some other living-room,
where even a small bench
may be out of the question.
Still you would like to make
such small work—model boats, for instance—as can be carried
on in such limited quarters. If you are forced to use the
kitchen table for a bench, try, for the first thing, to brace or
block or screw it to make it steady, for unsteadiness is the
greatest hindrance to doing good work at such a bench.

FiG. 87.

You can fit a good board to the table-top with cleats, and a
stop to hold the work (Fig. 87). If you can now get a common
iron vise, you can get along quite well for small work, and the
board and attachments can be quickly taken off and put away
when the table is needed for domestic purposes. You can easily

p contrive some
way to attach
wooden pieces
or leather or
rubber to the
inside of the
jaws of the
vise, to save
marring your
woodwork. A fairly good bench can often be made from an old
table (as a kitchen tablez by screwing a plank on top and a board

Fic. 88.
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on the front side, and bracing the legs (Fig. 88). The plank
should be screwed on from underneath.

If you can get hold of an old bureau or chest of drawers you
can arrange a serviceable and compact little *“ parlour shop” for
small work. If you cannot fasten permanent attachments to the
bureau, you can fit a removable board (Fig. 87), and you will be
equipped for such work as can be suitably done under such
circumstances—and that includes quite a long list of small things.
The drawers can be fitted with compartments and trays, accord-

ing to what you have to keep in them and your own ingenuity,
but make the arrangement simple. Figs. 89 and 9o are merely
suggestions.

The best way to arrange your tools and supplies depends
somewhat upon the circumstances, but the main point is to
have the most convenient place for each thing and always to
keep it in that place when not in use. The first part of this
proposition is almost as important as the last. It is nearly
as bad as being disorderly to keep the glue-pot in one corner
of the shop, the glue in another corner, the glue-brush in the
third corner, and the water in the fourth,—which is no
exaggeration of the way some very orderly people stow
away things, and is about equal to the arrangement of the
person, of whom you may have heard, who always kept
everything in its place and that place the floor! The
workshop interior shown in the frontispiece and in Figs. g1
and g2, and the various other illustrations, furnish sugges-
tions which may help you in the arrangement of your shop.
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Have everything where you can lay your hand on it in the
least possible time, the tools used the most the nearest to
you, tools that go together, as bit-brace and bits, kept near
together. Have all the common tools right within reach,
and not put away in chests and out-of-the-way drawers,
just because you have seen somebody pack away his tools

L )

ct
an !

- W—.‘A&

FiG. g1,

in a highly polished chest, inlaid with forty kinds of wood,
and containing ninety-three separate compartments and trays
and seven secret drawers, the whole cornered and strapped
and decorated with shining nickel plate! Do not be dazzled
by that sort of thing, which is not an evidence of true
system and orderliness, but merely shows poor taste and a
great lack of appreciation of the value and importance ot
time. Time may not be exactly money in your case, but it
may be even more valuable, and can be spent much better
thari5 in running around after tools and supplies, and making
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ingenious tool-chests. To be practical, five minutes a day
saved by having things convenient and in place means about
twenty-five hours in a year—which means a boat, a sled, or a
lot of Christmas presents. So study out the best arrange-
ment for your particular shop and then keep things in order.
When working keep only the tools in actual use lying around

on the bench. As soon as you are done with a tool for the
operations actually in hand, put it back in place, and so avoid
the confused litter seen in so many shops.

Hang saws against the wall on pegs, or nails, or at the end
of the bench. Hang all tools which you put on the wall
well above the bench, to be out of the way.

Lay planes on their sides or ends, for obvious reasons, or
arrange a little block to raise one end of the plane slightly
from the surface of the bench or shelf. The last way is
usually more convenient than to lay the plane on its side or
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end. Keep planes either at the back of the bench or against
the wall, or on a shelf under the front of the bench.
Such tools as squares, bit-braces, and the like are usually

most accessible on
the wall, in some
such arrangement as
shown in the front-
iSiplilerd et = FANcons
venient way to
arrange such tools
as chisels, gouges,
and the like, is to
keep them in racks
either against the
wall or fastened to
the back edge of
the bench, accord-
ing to circumstan-

ces. Keepeachtool in a particular place in the rack and you
will soon learn to reach for it instinctively without any

F16. 94.

waste of time.

Bits can be kept in a drawer
or box, care being taken to ar-
range them in racks or between
partitions, or they can be stuck
on end in the racks at the back
of the bench. A good way is to
stick each bit point downwards
in a hole bored by itself. Various
forms of tool-racks, which you

can easily arrange for yourself, are suggested in Fig. 93.

Fig. 94 shows a rack to fit on the back of the bench, an excel-
lent way, in common use with movable benches. Get a board,
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say 3" or 4" wide and the length of the bench, a strip from 4" to
15" thick, perhaps 1" wide and the length of the bench, and a
strip / thick, perhaps 1" wide, and perhaps two thirds of the

= 7 length of the
bench. Saw from
this last strip a
number of blocks
from 1”7 to 2" long.
=f Arrange these
along the top edge
of 'the board, ac-
cording to the
kinds and sizes of the tools, as shown in Fig. 95. Then lay the
long strip on them (Fig. 96) and nail it through each block with
wire nails long enough to reach perhaps two thirds through the
large strip. You can put this rack together by first nailing at
each end. Then all the intermediate blocks can easily be fitted
in place and nailed one at a time. The whole can then be screwed
to the back of the bench so that the tools will be at the back
(Fig. 94). You
can make part of
this rack solid
and bore small
holes of various
sizes for Dbits,
gimlets, nail-sets,
and such tools,
which would
drop through the
larger spaces.
Good metal tool-
racks and -holders can be bought, but the home-made ones
answer every purpose.

Fic. 97. Fi1G. g8.

The large stee/ square can be hung very well with nails
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or small blocks of wood bevelled toward the wall (Fig.
97). For the #7y-square nail a rectangular block against the
wall (Fig. 98). A smaller block nailed in front will hold
another smaller square. Slanting saw-kerfs in another block
will hold scrapers (Fig. gg9). Always keep your oi/stones in
shallow boxes for protection from dirt. You can easily make
one, or cut a depression in a block to fit the stone,
with another for a cover. Fasten one end of your
strop to a strip of thin board (Fig. 100) with a hole
by which to hang it. You can then use the strop
lying flat on the board or loose in
your hand for curved edges.

Do not keep natls and screws
after the usual domestic fashion,
—all sizes, shapes, and kinds mixed
up promiscuously with a lot of
metal rubbish and carpet tacks in
some old box or pail. You will
waste twice as much time trying to find what you want as
it takes to keep them in separate boxes, or trays with
divisions. A good way is to use either small open boxes or
flat open boxes with divisions, so that they can be reached
as conveniently as possible. Tin boxes or canisters or pails
(of various sizes), such as cocoa, coffee, lard, and such
substances come in, are good. Put labels on them and
arrange them neatly in some accessible place, as on a shelf
over or at the end of your bench, or in a cupboard or a
drawer.

Keep scrap boxes for old pieces of metal (iron, brass, etc.,
in separate boxes), so that you will know just where to look
for what you want. Keep a brush for cleaning off the bench
and the work, a broom for the floor, and a box for shavings,
sawdust, and chips.

Fic. go. F16. 100,
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Any workman is liable to cut or pound his fingers, so have
a small box in a handy place with some neatly rolled
bandages of cloth, some surgeon’s plaster, and a bottle of
“witch-hazel (‘Zamamelis) or some other preparation for cuts
or bruises. In case of a bruise, or if you pound your nail,
put your finger at once in as hot water as you can bear. Do
not, as is often done, put glue on a cut, because of danger of
infection, for the glue is made, as you know, from animal
refuse and is not always in a pure state.

Do not leave oily rags lying around in your shop to get
wadded into a pile in some corner and catch fire by spon-
taneous combustion. Either put them in the stove at once,
or, if you want to keep a few, put them in a stone jar or
covered tin box. Matches should always be kept in a
covered metal box in a wood-working shop.

Lay in a supply of strips, waste junks, and odd pieces of
wood, which you can usually get at any shop at little or no
expense. They will be very useful until you accumulate a
stock from your own work.

Chopping-Block.—A good solid chopping-block is a great
convenience, so watch for a chance to get a section of a tree,
which you can often do when one is felled.

Straight-Edge.—You should have at least one; two are
very useful—one two or three feet long and another five or six
feet long. Making them is simply a matter of skill in plan-
ing. When you can plane well enough make some yourself
of well seasoned, straight-grained white pine or mahogany,
or other wood which holds its shape well. Until you can
do it accurately, however, get some good workman to make
one, for a straight-edge that cannot be relied on is really
worse than none at all. (See Strazghi-edge.)

Bench-Hook.—The bench-hook (Fig. 101) is very useful to
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hold work firmly for sawing, planing, etc., and also saves some
marring of the bench-top. Before beginning work read carefully
Marking, Rule, Square, Saw, and Plane, in Part V., and look up
any other references.

Take a board, say 15" long x 6" wide, of some good wood like

FiG. 1o1. FiG. 102.

white pine, making both ends square. The surface should be
planed true (see Zruing Surfaces). With the square mark the
line @ 4 (Fig. 102) accurately, say 2" (or the width of any blocks
you may already have for the end cleats) from each end, but on
opposite sides. The cleats ¢ (Fig. 101) must be true and the
edges square. Bore the holes in the cleats with a bit a little
larger than the screws (see Boring). Hold the cleats exactly in
place at the cross-line @ 4 and start holes in the board with a
gimlet or bit a little smaller than the screws. }
Countersink the holes (see Countersink).
Use screws long enough to get a good hold "™
on the board but not long enough to go
through it If board and cleat are each 3§’
thick, 14" screws will be suitable. Screw
one of the middle screws in each cleat firmly LIS Lk

to a bearing (see Screws), keeping the cleat as nearly on the line
as possible. Adjust each cleat exactly in place, in case it has
slipped, hold it firmly, and drive the remaining screws. Before
screwing on one of the cleats mark a line around it in the middle
with the square, as shown in Fig, 103, marking first across the
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edge o (against which the work is to be pressed), from that line
squaring across the top, and then across the
outer edge. After this cleat is screwed on,
carefully saw it in two exactly on the line.
By letting the saw run in the kerf thus made,
you can cut pieces off square. Sometimes one
cleat is made shorter, so that you can saw
clear through a piece without damage to the
bench (Fig. 104). See Mitre-board, page 92. Two bench-hooks
are useful for long work.

Horses or Trestles.—These are to lay stock on for mark-
ing and sawing, togy
put large work to-{
gether on, and are
convenient for var-
ious uses (Fig. 103).

Before beginning
work read carefully Marking, Rule, Square, and Sew, in Part
V., and look up any other references.

The proper height for your horses, as for the bench, depends
somewhat on your own height, and may be anywhere from 18" to
2" 3”. Experiment with boxes to find the most convenient

3
height. If too low, you will have to
stoop over too much. If too high, it
will be awkward to rest your knee
on a board, to saw, and to fit work

Fic. 106. together.

If you have a piece of fairly good joist, from 13" x 3" to 3" x
6", you can use it for the tops of your horses. Saw off two pieces
from 2’ to 3’ long. Mark the best sides for the top. Mark each
end like Fig. 106 (showing top and bottom) with the pencil,
measuring carefully so that the bevel or slant will be the same for
both legs (see Beve/). Holding the work in the vise, with saw
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alone or saw and chisel remove the pieces marked, so that the

end will have the shape shown in Fig. 107. If
you use the chisel, look out for the direction of
the grain at each corner and cut well outside of the
line, until you find which way to push the tool in
each case (see Paring, etc.). Trim these cuts as ac-
curately to the lines as you can. Get out eight
pieces for legs, of such a length that the horses
will be of the height decided on. First make them
all of a width, then saw one piece off the right
length and mark the others by it—not each new
piece by the one last marked. Nail or screw these
legs in place with 2" nails or 1}” screws, keeping
the inner edges of the tops of the legs even with
the tops of the horses (Fig. 108). See Nailing and
Screws, and look out for splitting. Get out the
cross-braces of board and saw the ends at a bevel
to correspond with the slant intended for the legs.
See that the ends of these cross-braces are cut at
the same bevel. Use the bevel if you have one.
If not, first square each end with the square and
pencil, and then measure carefully equal distances
on one edge before drawing the
slanting lines (Fig. 109). Nail or
screw these on (Fig. 110), adjust-
ing the legs to the bevels just cut.
Saw or plane off the projecting
ends of the legs on top. If you
plane, do so both ways to avoid
splintering (see Plane).
Now stand the horses on their
legs (Fig. r11). 1If they skould
Fic. 111, happen to stand firmly and evenly,
see first if it is not due to unevenness of the floor. If the floor is
true, and they stand steadily in different positions, you can throw

F1G. 110,
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up your caps, for you will have beaten the average workman.
To make them stand
evenly, see Scribing,

Fic. 112, Fic. 113.

Winding-sticks, etc., in Part V. Make the tops of the horses
as smooth as you can. Scrape them and 4eep them scraped (see
Seraper), for you will be continually
dropping glue or varnish on them, to
harden and deface
your nice, smooth
work. Wipe them off
as carefully as the
bench-top. These
easily made horses will
answer your purpose .
for a long time.' F1G. 115,

Mitre-Box.—Great care is necessary to make an accurate
wooden mitre-box (Fig. 116), although the process is simple.
Do not make it of spruce or any wood liable to warp or
twist. Pine or mahogany is good. Use stock from a mid-

! Fig. 112 shows a nicer pair of horses. Take two piecesof pine, or any
wood not likely to warp, 2" x 3" {or 4") x 2}’ or 3, mark with rule, square, and
gauge (see Gauge), and cut with saw and chisel the shallow gains (Fig. 113)
for the legs. Make them the same depth at the top as at the bottom (Fig.
114), and clean them out as accurately to the lines as you can. Get out eight
legs, and regulate their length as before. Saw the upper ends on a bevel (Fig.
114) corresponding to the slant they are to have, Nail or screw them in place.
You can glue the joints for additional strength. Fit on cross-pieces and finish
the work as described above. If you ever need horses for very heavy work
you can make the legs of plank or joist with the tops cut like Fig. 115,
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dle board if you can (see Chapter II1.). A mitre-box can be
of any desired size.

Before beginning work read carefully Marking, Rule, Square,
Saw, and Plane, and look up any other references.

A good size is from 1’ to 2’ long and from 3’ to 6” square (inside),
according to the work for which itis F——————a=~x——1r
to be used, and of stock ¢’ thick.
The pieces must be prepared with
care, so that the edges shall be square
and the surfaces true, particularly on
the inside, for when the box is put
together the sides must be parallel and
square throughout with the bottom, on
the snside. Test each piece with the
square. Use care in screwing the sides
to the bottom to keep them exactly in
place (see Screws). Nails can be used,
but screws are better. Lay out the
lines for the sawing from the znside, with
the steel square if you have one, or with Fic. 117,
the end of the tongue of the try-square.

Mark the line @ on the inside of the side x

(Fig. 117), squaring from the bottom., Mark

the point & at a distance from @ just equal

to the di'stanc‘e between the sides. Squart.e a f—
line at this point from the bottom, on the in-
side as before. Carry this line across to the
side y, squaring from the inner surface of the side x, and mark
the point ¢ on the inner side of the side y. Also from the point
¢ draw a vertical line on the inside of y corresponding to the
line @. Carefully mark the line g 4, which will give the mitre.
The lines should be laid out from the inside, because it is against
the inside surfaces that the pieces to be cut in the mitre-box will
bear.

FiG. 116,

FiG, 118.
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Another way is to square a line » z (Fig. 118) across the top
side of the bottom piece, before putting together, and to lay off
from one end of this line a point ¢ on the edge, at a distance
equal to the width of the bottom, thus fixing the points #, », and
o. Next fasten on the sides, square upright lines on the inside of
one side from the point 2 and on the inside of the other side

from the point 0. The diagonal line p
FRe ¢ (Fig 119) will represent the mitre.

o - e

FiG. 119, Fic. 120.

The cuts for the saw to run in should be made with a back-
saw or a panel-saw. In a similar manner square on the inside
two upright lines opposite each other, draw a line across the tops
of the sides to meet these lines (squaring from the inside as be-
fore), and make a saw-cut, as shown by the middle line in Fig.
116, This will be very useful to saw strips squarely across.
You can put buttons on the
outside near the lower edge to
catch against the front edge of
the bench-top if you wish, or
use the mitre-box on the bench-
hooks when necessary to hold
it firmly.

A very useful mitre-board for
sawing strips, mouldings, and
the like, can be made with two
short boards, one wider than the
other, being sure that the surfaces and edges are true and square
(Fig. 120). This can be of any size. A good size is from 1’ to
2’ long, 6” wide (in all), and of stock §” thick, but it is better to

Fic. 121.
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make the narrow piece thicker, perhaps 14" or 13’. Mark the
lines first on the bottom of the narrow piece, then on the edges,
and lastly on the top, as with the mitre-box just shown, to ensure
the lines being at the correct angles with the surfaces against
which the wood to be sawed will rest. An excellent plan is to
make saw-kerfs for mitres in the cleat of a bench-hook (Fig. 121),
in the way just shown.

Shooting-Board.—This is useful for squaring edges and
small surfaces and ends with the plane, and for jointing edges,

T

the plane being pushed forward on its side (see Shooting-
board, in Part V.). It can be of any wood which holds its
shape well. Clear white pine or mahogany is good. If
carelessly made it will be of but little use. The stock
must be planed free from winding. Several forms are shown
in Figs. 122, 123, and 124.

Before beginning work read carefully Marking, Rule, Square,
Saw, Plane, in Part V., and look up any other references. The
construction is plain (Fig. 122). Approximate dimensions are
given, Fig. 122 being made of }” stock, Fig. 123 of 1" and }’
stock, and Fig. 124 of 3" stock. Screw the pieces together from



94 Wood-Working for Beginners

the under side (see Screws). See that the stop or cleat « is put
on at right angles to the edge 4. Mark the lines for this accu-
rately with knife or chisel. A groove is sometimes cut for this
stop, but this is a refinement that is not at all necessary if you

Fic. 124.

do your work well. This board must have a rabbet or groove
cut out of the upper piece, as shown, to give room for shavings.
In Fig. 123 the top board overlaps the ends of the cleats a trifle,
which (with the spaces between the cleats) allows the escape of
the shavings. Arrange some way to hold the board firmly on
the bench. Care is necessary in using the shooting-board not to
plane slices from your left hand. Guides, to attach to the plane
to ensure square edges, can be bought and used instead of the
shooting-board. Some of them are serviceable, particularly those
adjustable at various
angles.

A mitre  shooling-
board (Fig. 125) is also
useful. It requiresto
be made with even
more care than the
board just given, but
on the same principle,
The angular stop or
stops must be fitted
to make the angles ex-
actly 45°. A sawed mitre holds glue better than a planed mitre,
but sawed mitres often require trimming with the plane to get
a perfect fit.

FiG. 125.
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Form for Rounding Sticks.—You will be continually
wanting to make sticks eight-sided
or round. A formto hold the pieces
for planing is a great convenience.

Before beginning work read carefully
Marking, Gauge, Plane, and Nailing, .
in Part V., and look up any other ref-
erences. :
Take two strips and plane off (or '
even chisel or whittle) one corner of
Y

each, first gauging lines equidistant

from the corner for a guide. Then nail

the two strips together, with the bevels

facing each other, to make a trough as Fic. 126,

shown in Fig. 126. Put a screw in one end to push the work

against, push the form against the bench-stop or screw §$
o

T ‘ [}
Fic. 127, Fic. 128,

it in the vise, put the piece to be “ cornered” or rounded in the
V-shaped trough, and it will be firmly
held with the angle upward. Two or
three of these for larger and smaller
pieces will be very useful. They are
quickly made of waste strips. If you
think 2’ the right length for one of these
forms, for instance, make it a foot or so
longer, and after it is made saw off the
extra length in one or two pieces, which
will serve as an extension for holding
a long stick (Fig. 127). If your bench
has wooden bench-stops you can make
some stops with notches in the top (Fig.
Fia. 129, 128) for this purpose.
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For making pieces tapering, as well as eight-sided or rounding,
you have only to modify this idea by planing off the corners in a
tapering way (Fig. 129). See Rounding Sticks.

Level and Plumb.—Before beginning work read carefully
Marking, Rule, Square, Gauge, Saw, and Plane, in Part V.,

To make a plumb like Fig. 130, take a piece of straight wood

from 3" to 5" wide and 4’ or 5’ long with the edges straight

% and parallel. Gauge a line down the middle of the side,

exactly parallel to the edges, and cut the notch shown at

the bottom. Make a saw-kerf at the upper end of the

line and another beside it in which to catch the end of

2\

F1G. 130. Fi1G. 131.

the line, or fasten the line around a nail. (See Plumb.)

To make the level shown in Fig. 131, it is essential that the
bottomn board ¢ 4 be straight on the lower edge. The two braces
a ¢ and @ & should be of the same length. The strut a &
should be nailed across at the middle of ¢ 4 and at right angles
to it. The essential thing is to have the line @ 4 exactly at right
angles to ¢ d, the object of the braces @ ¢ and @ 4 being to
stiffen the board ¢ 4, and to keep the lines @ 4 and ¢ & at
right angles to each other. The plumb-line is hung and used as
in the case just given, the board ¢ & being used for horizontal
work. (See Level.)

Cabinets, etc., for Tools and Supplies.—A tool-chest,
though a very convenient (and in fact necessary) thing for a
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workman who is moving around from place to place or who
needs a safe receptacle in which to lock his tools in a fac-
tory, is not at all necessary in a private shop, nor half as
convenient as to have the tools where they can be more
readily reached. It is quite a piece of work to make a good
one, and it will be better to defer such a job until you feel
the need.

An old case of drawers, or bureau, or cupboard, or some
such receptacle, if you can find one, will be useful in your shop.
A bureauy, in fact, makes a good tool-cabinet or substitute for
a tool-chest, but if you keep tools in drawers make compart-
ments, trays, or divisions, else the edge-tools may be dam-
aged, not to speak of the inevitable confusion.

You do not need a tool-cabinet for half a dozen tools, but
when they begin to accumulate it is a good thing to have
and a good thing to make, if there is occasion to keep your
tools locked up or if you have limited room. Otherwise it
is just as well to keep the common tools as already shown.
A cabinet is fully as useful for miscellaneous articles like
brads, hinges, etc., as for tools.

Before beginning work read carefully Marking, Rule, Square,
Saw, Plane, Nailing, and Screws, and look up any other references.

Perhaps you can find a good box, wide and shallow, all made,
or if deep you can saw off part to make it shal-
low (Fig. 132). This will answer perfectly for
a shop. For the house you would of course
make a cupboard of new wood. The size must
depend on circumstances. Get two boards for
doors that will just cover the open side of the
box, unless the box cover will do, which is un- Fic. 132.
likely. If the edges are not good you must allow extra width
for jointing. Lay these boards in position and mark the
lengths (on the side next the box) by the box itself, not with the

7
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square, for the box may not be square. From the lines just
made mark the edges with the square, and, with the straight-
edge, connect these edge marks by lines on the face sides.
Saw off by these lines. Mark the box and each door in some
way (Fig. 133), as “ top,” and “ R ”” (for right) and “ L " (for left),
or by marks, as X, O, #, etc, to prevent finally putting them

Lt | R =D
FiG. 133. F1G. 134. F1G. 135. FiG. 136.

on wrong side out or wrong end up, as is very likely to happen if
you neglect to mark them.

Now for hinges. The best thing, on account of the weight to
"be hung on the doors and the poor quality of the wood generally
used for boxes, will be iron strap-hinges made for work of this
sort, screwed on the outside (Fig. 134). Two will do for each
door. Next to this come the common iron hinges. If the sides
of the box are thick and firm, three of the common long and
narrow kind (Fig. 135) will do for each door. If the sides are
thin and flimsy, nail or screw a strip inside of each edge and use
=4 wider and shorter hinges (Fig. 136).

: To fit the hinges, see Hinges. The
: doors being hung, take them off while
: fitting up the case. Gauge a pencil line
: around the outer edge and each end of
£ :__—- 2 the inside surface of each door, where

it fits against the edge of the box, as
Fic. 137. a limit beyond which racks or tools

must not project or the door will not shut (Fig. 137).
The fitting up of the cupboard must depend on its size and
what and how many tools or supplies are to be kept in it. Shelves
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you can simply make of the right size and nail into place from
the outside, using the rule and square to get them in the right
positions. The illustrations are merely suggestions which you
can alter or improve upon to suit your par-
ticular case. Fig. 138 shows another form,
and Fig. 139 a small cabinet with one o e
door, with suggestions for the arrangement
of the tools, but the matter of fitting up
you must, of course, contrive for your- =
selves, according to the circumstances. Fie. 138.

Do not attempt to put full-width drawers into these wide, shallow
cabinets, as is often done. It takes an expert to fit drawers that
are wide and short (from front to back) and they are not always
satisfactory even then. If you wish drawers, either put in a row

e
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Fi1G. 139.

of narrow ones, or use the simple device described below (Figs.
141 and 142), and shown in Fig. 139. (See Drawers in Part V.)

To fasten the doors you can hook one on the inside and put
a button (which you can whittle out) on the outside to hold the
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other. If you wish to lock, hook one door inside and lock the
other to it (see Locks). A padlock with staples and iron strap is
easier to put on. ‘I'o make a cupboard of boards instead of
using a box, you simply make a box yourself (see Box-making in
Part I1.) and then proceed as above.

Fig. 140 shows a good form of cabinet. Make a tight box,
perhaps 2’ x 3’ x 6" to 9", the sides and ends of 4" stock, and
the top and bottom (7. e, the front and back of the cabinet)

a of §" stock. Saw it
open carefully on the
line @ 4 ¢ about 2" or
3" from the top or face,

according to the thick-
__ﬁJ } ness of the box, first
: marking the ends or
the sides so that you
can finally put them together again in the same positions. When
nailing the box together omit all nails which could interfere with
the sawing. They can easily be put in afterwards. (See Box- -
making, in Part I1.) Carefully smooth the edges after the saw.
Reckless and hasty planing will spoil the joint. Fit two strap-
hinges, or three of the common kind. Fit up inside as you wish,
and fasten with hasp, padlock, or a lock working on the prin-
ciple of a chest lock.

All these cabinets must be firmly fastened to the wall, for they
will be very heavy when filled. Do not trust to a couple of nails
or screws, the way amateurs so often put up shelves and cabinets
in the house. A ledge of some sort below is a great help (Fig.
140) to relieve the screws or nails of the weight. If the back is
not very strong, do not trust wholly to it, but add cleats outside
‘or inside. If in the house, stout screw-eyes of heavy wire in the
sides of the cabinet, through which you can screw to the wall,
are good (Fig. 140).

Good shelves can be made by arranging empty boxes one on
top of another, or by taking a wide, thin (flat) box and fitting

L3 A3 T

F1G. 140.
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shelves across it, like a bookcase, and then fastening the whole
to the wall.

A small drawer can be fixed under a shelf, anywhere in your
shop, on the principle often used in
sewing-machine tables and the like, by
taking a small box of suitable shape,
strengthening one corner if necessary

(Fig. 141), and
44 pivoting it with
@Y a screw at that
corner (Fig. 142). 3
F1G. 141. F1G. 142.

First-class Bench.—You can do all the work you will be
equal to for a long time on such a bench as has been shown,
but some day you will want a first-class bench, such as Fig.
143. Do not attempt anything of the sort at first, however,

F16. 143.

though if you can afford it, such a bench is good to begin
with. A few details are given in the Appendix.

Other Appliances.—A number of other appliances and
contrivances will be found, under their respective headings,
in Part V.



A FEW ESSENTIALS TO SUCCESSFUL WORK

Do one thing at a time. Finish one job before you start two or
three others. :

First learn to work well, then ability to work quickly will come of
tself.

Plan your work to the end before beginning to use your tools.

Make drawings carefully to scale before beginning any but the
simplest work.

Lay out the work carefully on the wood with sharp, accurate lines,
according to the drawings, measuring everything with exactness at
least twice.

Cut the work accurately with sharp tools to the lines you have laid
out,

Keep testing the accuracy of the work with the square, straight-
edge, rule, level, or plumb.

Keep your tools sharp and in good order.

Have the most convenient place for eack tool and always keep it in
that place when not in use.

Do your work thoroughly and strongly. Do not half make it.
Do not half fasten it together. The only time you will regret thor-
ough work is when you have to take it apart again.
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¢ The labor is small, the pastime is great.”—GOETHE,

PART /11

CHAPTER VI
ARTICLES TO BE MADE IN THE WORKSHOP

VEN if you are able to use tools quite well, you may

still not know how to go to work to make some par-

ticular thing, so it is quite important to know how to lay out,
put together, and finish different kinds of work.

The number of things you can make is legion. The num-
ber it is worth while for you to make is much smaller.
Amateurs often say that the work they do themselves costs
more (even counting their own labour as nothing) than to
hire the work done, and it is one aim of this book to prevent
that undesirable result, in some cases at least.

The number of things which you can make more cheaply
than you can buy grows smaller every year. Many things
can now be bought ready-made for less than you would have
to pay for the materials. It is foolish to take the time and
money to make many of the games and toys, for instance,
sold so cheaply nowadays. A wheelbarrow is in itself a
good thing to make, but it can be bought so cheaply that it
is hardly worth while to make one. Itis true that some of
these things you can make éctter, although not cheaper, than
you can easily buy (a sled perhaps); but, as a rule, your time
can be better spent than upon this class of objects, and you
will find but few such given here.

103
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Things like whistles, pea-shooters, and clappers, which are
so familiar to every boy and require no more instruction to
make than is handed down and around from boy to boy, are
not given here, as a rule. A few other things which you
might perhaps look for, such as tennis rackets and snow-
shoes, are omitted, because they require more special know-
ledge and skill than most beginners can be expected to have.
It is easy enough to see how to make a tennis racket, for
instance, so far as the general idea is concerned ; but simply
bending a loop, fastening it to a stick, and lacing the loop,
does not make a tennis racket. The holes for the stringing
must be made in a particular way, the stringing must be
done properly, and the whole affair must balance or
“hang” right, or be of little use. It is better to buy such
things.

You boys, and many of your elders, like to try all the
new-fangled ideas as fast as they come out, and it is well
that you do, but you (as a class) accept them *for keeps”
only after they have stood the test of many trials. A large
book could be filled with descriptions of the novelties which
have appeared within my remembrance, but out of this
number I can count on my fingers all that have come to stay.
You will find all the novelties you can attend to (and more)
in the magazines, etc., so I have been rather conservative in
my selection, knowing that you will permanently accept but
the best of the new ideas and come back in the end, year
after year, to the same old things, with only such additions
as have stood the test of actual use.

The objects included embrace a sufficient variety of types
to form a basis of experience and practice, in different kinds
of work and in various details, from which you can launch
out into any of these new plans, or any experiments of your
own which you may wish to try, and thus supply for your-
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selves the information lacking in many of the popular
descriptions.

Before you make anything bulky measure your shop door
or window to see that you can get it out after you have
made it. This may seem a superfluous caution, but there
have been many cases where people have spent much time
in making things which could not be taken from the room in
which they were made without tearing out the door or
window casing. Even Robinson Crusoe, you know, built a
boat so far from the water that he could not launch her.

Do not be deceived by all the complicated, new-fangled
variations of familiar things which abound in the popular
publications. Try to make everything as simple as you can.
Look askance on contrivances that are all tangled up with
springs, and levers, and complicated mechanism, and study
them well before you begin to make them.

First figure the cost of the object you intend to make.
This book is not to do your work for you, but to put you on
the right track to do it yourselves, so read Estimating, page
54, and the whole of Part I had best be read before you
begin to make the things described hereafter.



CHAPTER VII

A FEW TOYS

Wooden Swords, Knives, and Daggers.—Before be-
ginning work, read Marking, Knife, Whittling, Paring,
Rounding Sticks, Rasp, File, and Sandpaper, and look up

FiG. 144.

any other references. The construction of those shown in

Fig. 144 is too obvious to require special description. First

cut the general outline as shown, then round or pare or
199
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shave to the thickness required. If you have a bow-saw or
scroll-saw, it will save much time in shaping the outlines,
or you can have them sawed at the mill. If you stain these
weaipons with various colours, as red, black, yellow, etc., and
in various patterns, and shellac them neatly (see Finishing),
you can turn out quite a formidable array of awe-inspiring
weapons. They should be made of some straight-grained
and easily whittled wood. Nothing is better than white
pine.

To make a sword like that shown in Fig. 145, first select a

" 4”
k47 1 —— | J

piece of straight-grained wood (ash or any strong wood) about
2}’ in length, %" thick, and 1” wide. About 4" from one end
make a mark. From this mark taper the edges to the other end.
Do not taper the stick too gradually. Then draw a line along
the centre of each side and taper from this centre line to the
edges, leaving the edges about " thick. Next get out two
. pieces of wood }" thick and 4 long (some dark-coloured wood
can be used for contrast). Nail one of these pieces with brads
on each side of the 4" space left for the handle. Next get a piece
4" long, 1" thick, and §"’ wide (see Fig. 145). Mark it as shown,
making the marks for the holes (:%"") so that the outside edge of
one will be just 1" from the outside edge of the other. Then
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bore these holes carefully (see Boring) and cut out the wood be.
tween them with a knife or chisel (being careful about splitting)
and shape the outside as marked. Slip the blade through the
hole in the guard you have just made up to the handle and nail
the guard to the blade.

Wooden Snake.—This imitation reptile (Fig. 146) if

» well made will (when grasped
at the middle) by a slight
movement of the hand undu-
late and writhe in a very life-
like manner, as you may know,
so do not be eager to terrify
your feminine relatives, or
those of other boys, too much.

Before beginning work read
carefully Marking, Rule, Knife,
Saw, and Rounding Sticks. ‘The
snake can be of any size—say
from 2’ to 6’ long and from 1" to
2"” in diam. Select a piece of
straight-grained wood,—white
pine or any wood easy to work.
First see that the stick is square, then make it hexagonal (six-
sided), then taper it to the general shape of the snake, and finally
round and smooth it (Fig. 147). Remember not to use sand-
paper in the smoothing, as the grit will dull the tools yet to be

F1G. 146.

used. The head you must whittle or carve according to your
ingenuity and skill. The mouth can be cut with a fine saw.
The snake having been shaped, mark pencil lines lengthways
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along the middle of the top and bottom (except at the head), and
cut with a knife a little slit or groove merely wide enough to hold
a fine cord (like fish-line). This can be done with a fine saw (as
a back-saw), using the teeth only at one end of the saw blade,
but much care is required and the stick must be firmly clamped
or held in the vise. You will probably do it more easily with the
knife. Mark equal spaces (Fig. 148) of §'' to 2", according to
the diameter of the snake, from the neck -

to within a short distance of the end of
the tail. If you make these marks as near Fic. 148.
together as 4"/, the snake will look more natural, as the notches
will not have to be so wide, but you will have to cut more of
them. Number these sections so that you can finally put them
together again in the right order. With the knife or chisel notch
in to the centre from each side at each of the marks, or use the
saw and knife or chisel, until the body of the snake is cut into
sections (Fig. 148). Put the sections together again by sinking
a fine strong cord in the longitudinal grooves in the top and
bottom. Set the cord in place with glue (see Gluing), and
fasten with little staples (which you can make of bent pins), or
something of the sort, at the end of each section.

Set beads in the head for eyes. Sandpaper the whole with fine
sandpaper (see Sandpaper). Paint in imitation of whatever kind
of snake you prefer (see Painting), using red for the inside of the
mouth.

Windmills.—These are made in a great variety of forms.
A few patterns which can be readily constructed of wood
are given below. Bear in mind to make them strong, as
they are under very great strain in a violent wind, and, also,
that the larger they are the stronger they must be; for little
models, you know, are much stronger in proportion than
large structures made after the same designs. Dimensions
are given merely to help illustrate the principles of con-
struction. The windmills will work just as well if made
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larger or smaller, within any reasonable limits. They should
be made of straight-grained white pine, whitewood, or some
wood easy to work.'

Before beginning work read carefully Marking, Rule, Square,
Saw, Knife, and Paring, and look up any other references. In
case of using heavy stock, see also Drawknife, Spokeshave, and

N
=

F1G. 150.

Plane. To make a very simple form (Fig. 149), take two
sticks, say 8" x 1" x 1", and halve or notch (see Halving) each
piece at the centre (Fig. 150), so that when put together they wil]
form a cross with arms of equal length. Bore a hole through
both pieces at the centre to loosely fit the pin upon which the
vanes are to turn (see Boring). Upon the ends of each stick
mark diagonal lines (Fig. 150) slanting in opposite directions, or
so that, if you revolve the cross edgeways and look in turn upon
each of the four ends, the lines will all slant the same way. This

! You can attach your windmill to a building or set it up on a pole, or you
can easily make a small trestle-work tower, built of small sticks, on the top of
which you can place the windmill, with a small keg (to represent a hogshead
or tank), and thus have a very good imitation of the large mills used for pump-
ing water. Small windmills, if you wish to go further into the subject than
comes within the scope of this book, can be used to do any light or *‘ play "
work by having them turn a bent shaft (or any eccentric movement), connect-
ing with a piston-rod or revolving drum ; or various other attachments can be
applied, according to your ingenuity.
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is essential, for the next operation is to shave each of the sticks
down towards these lines until perhaps }” thick (Fig. 150), and
you can readily see that if these vanes are not turned the same
way the windmill will not revolve. When this shaping is done
fasten the sticks together with brads (see NVaé/ing). The remain-
ing part is very simple
(Fig. 151), perhaps 1’
long and }" thick, with
the broad vane made thin,
as the only object of this
is to act as a weather-vane d
to keep the windmill FiG. 151.

headed toward the wind, and if made thick and heavy the whole
affair will not balance well.

The revolving cross you can now fasten with a nail or screw
upon the end of the part last made (Fig. 151) so that it will re-
volve freely. Find the point at which the whole windmill will
balance over your finger or a stick, and bore a vertical hole
through the horizontal stick at this point. Through this hole
loosely screw or nail the windmill on the end of a stick, slightly
rounded to prevent friction (Fig. 151). Sandpaper the whole
with rather fine sandpaper (see Sandpaper).

You can paint in one or more colours, if you wish (see Pains-
ing). The vanes can be painted in light and dark bands crossways,
causing an appearance, when revolving,
of concentric rings (like a target). By
having two axles or spindles (Fig. 152)
two sets of vanes can revolve at once,
and, by slanting the vanes of the two sets
in opposite ways, the two will revolve in
contrary directions.

The weather-vane can be made of two pieces (Fig. 153).

A more elaborate affair (Fig. 154) is made on similar principles,
but requires more care. The construction is obvious. Before
beginning work read carefully Marking, Rule, Square, Saw,

FiG. 153.
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Plane, Knife, Spokeshave, Drawshave, Rounding Sticks, and look
up any other references. The general dimensions of the one illus-
trated are: length of main frame (in which spindle turns) ¢,
height of one end 44", height of the other end 2}”; length of
weather-vane (from main frame) 10", width at end 4}”; length
of revolving fans 1, width at ends 2”’. The spindle is held in the
main frame on a slant (Fig. 155) to lessen any tendency to slip
out, so the hole through which it passes should have a cor-
responding slant (see Boring). The revolving fans or vanes are
reduced to round pins at the small ends and fitted tightly into
holes bored in the head of
the spindle, all the vanes
being turned to have the
same slant. Care will be
required to bore these
holes so that the vanes
will be equidistant and re-
volve in the same line.
The weather-vane is set
in a slanting groove cut

Fi1G. 154. Fi1aG. 155.

in the bottom of the main frame (Fig. 155), and fastened with a
couple of nails or screws. You can cut this groove by making
two saw-kerfs and paring out the wood between with a chisel.
The bent nail or wire shown on the top of the spindle in Fig.
154 is to keep the latter from jumping out of the frame from a
sudden change of wind. The vanes should all be shaved down
until they are quite thin at the ends.

Set up and finish this windmill like the one just described.

A form which is good practice in whittling, and upon which
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you can also exercise your artistic faculties, is the ** Happy Jack ”’
shown in Fig. 156. Before beginning work read carefully M as4-
ing, Rule, Square, Saw, Knife, Rasp, and File, and
look up any other references. Fourteen inches is a
good height for the figure itself. The outline of body
and head can be sawed from a 3" board and the edges
trimmed and rounded and the details cut with a knife,
or rasp and file can be used for the edges. The arms
are made of separate pieces. Bore holes in the outer
ends of the arms to hold the paddles (see Boring).
Also bore holes lengthways into
the arms, from the ends next the
body, and into these holes tightly
drive the ends of a stiff metal rod
long enough to also pass through
the body at the shoul-
ders (Fig. 156). Be-
fore actually driving !
this rod into both
arms you must bore
the hole through the
body. The holes in
the arms should be
smaller than the rod,
so that it may drive
in tightly without
danger of getting
loose, but the hole
in the body must be
larger than the rod,
that the latter may
revolve easily in it.
Bore in from the cen- F1G. 156.

tre of each shoulder as carefully as you can, until the holes
meets, rather than attempt to bore clear through from one
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side. Put in the rod and drive on the arms, but not quite up to
the shoulders. In driving on the arms be sure to keep the holes
for the paddles in the right positions, so that the pad-
dles will be in line as shown—that is, so that when one
Fic. 157. points directly upwards the other will point directly
downwards. Also bore a hole upwards between the legs
for the rod upon which the figure turns, and screw or
nail a piece of metal (Fig. 157), with a hole for this rod,
on the bottom of the legs (Fig. 156). Fig. 158 shows a
way to put on the hat. The paddles can be made from
a shingle, which will save the labour of tapering the
thickness towards the ends. The paddles must be set
obliquely, or turned part way around, as in the case of any wind-
mill. When set at the proper angles the man will spin around
whils the paddles are revolving. Sandpaper the whole (see
Sandpaper), and paint in various colours (see Painting).

A set of boats to sail around in a circle is not hard to make
(Fig. 159). Before beginning work read carefully Marking,
Rule, Square, Saw, and look up any other references.

Take two sticks from 2’ to 4’ in length, and from " to 1}”
square, of any fairly strong
wood. Halve these sticks at
the middle (see Halving) and
fasten them together in the
form of a cross, strengthening
the joint (weakened by the
halving) by nailing or screw-
ing on a piece of board above
or below, as shown in Fig. r59.

The boats can be whittled
from a piece of board on edge
and fastened to the ends of the
sticks by halving (Fig. 160),
as well as nails or screws, or they can simply be flat pic _es of board
shaped as in Fig. 161 and screwed or nailed on top of the sticks.

Fi1g, 158.
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In the first case the halving had best be done before the sticks
are fastened together. One mast with a simple leg-of-mutton sail
will answer for each boat. A little experimenting

will show you how much to haul in the sheet. \
Each boat must, of course, ‘‘ come about’’ and NN
‘“jibe '’ once in every rotation of the apparatus.
Sandpaper with rather fine sandpaper (see .Sand-
paper), and paint as you wish (see Painting).
The whole affair is balanced and pivoted on top
of a pole in the same manner as the windmills just
described, which see.

A steamer with screw propeller can be made
from a piece of board on edge, shaped as shown
in Fig. 162, a small windmill with short and broad
fans (Fig. 163), serving for the screw. Before beginning work
read carefully Aark-
ing, Rule, Square, Saw,
Krnife, Spokeshave, and
look up any other ref-
erences. This boat
must be made of a
board so as to give a
thin section (Fig. 164),
in order that the screw
may not be shielded
from the wind, for this
vessel must always
head to windward or
the screw will not re-
volve. To ensure this
the fore and aft sail
must always be kept
set and the sheet close-
hauled. This sail answers the purpose of the weather-vanes
of the windmills just described, It can be made of tin or

Fic. 161.

Fic. 162. Fi6. 164.
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any sheet metal, or even of thin wood. The rest of the rigging
and the smokestack you can arrange as you wish., The bottom
of the rudder can be supported by a little strip extending aft
from the keel. For the other details of the work, see the wind-
mills already described.

Water-wheels.—An undershot wheel, turned by the
water passing beneath (Fig.
165), can be easily made. It
can be of any desired size,
and of any wood readily
worked.

Before beginning work read
carefully AMarking, Rule,
Square, Saw,
and look up
anyotherref- |
erences.
= One like
~ Fig. 166 can
be made by Fi16. 166.
simply nail-
ing a set of small boards or paddles in a radial arrange-
ment between two disks of wood. A dowel or broomstick
will do for the shaft and should be fitted tightly in the
hole bored through the wheel (see Boring), but should turn
freely in the bearings at the side. It will make a
rather neater job to shape the paddles as in Fig. 167,
so that when put together the wheel will look like Fig.
166, but this is not at all necessary, and it will work
just as well to make plain rectangular paddles and
simply nail the disks on the outside edges (see Nailing).
If you have no saw with which to get out the disks
you can have them sawed at the mill, or you can work them

Fi6. 167.
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out by describing the required circles and sawing a hexagon out-
side of the line with a common saw, when the circle can be fin-
ished with shave, hatchet, chisel, or knife (see Paring). Divide
the circumference of each disk into as many parts as there are
paddles and draw lines on the side to the centre, by which to
nail the paddles in the right position. Start the nails on these
lines and drive them nearly through before placing the paddles
in position. Then nail one disk to the paddles, turn the wheel
over and nail on the other disk. It is essential to a neat job
that the paddles should all be of the same width. First make one
edge straight. From this edge gauge the desired width on all the
pieces (see Gauge) and saw or plane or trim, with knife, chisel, or
shave, exactly to the line. If you make the paddies as shown in
the cut, first square lines across at equal distances from one end
(Fig. 167), and with a gauge set at a point equal to the thickness
of the disks make lines parallel to each edge, and with the saw
or saw and chisel, or even a knife, remove the pieces marked (see
Paring). :

The overshot wheel (Fig. 168) is harder to make, but is a

F1G. 168.

livelier wheel. It is put together upon the same principle
as the wheel just shown, except that the paddles, which do
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not project beyond the circumference of the disks, are not
placed radially, but so that, with the addition of another
set inserted to connect them, they form buckets.

To lay off the lines for the buckets, divide the circumference
of each disk as before, and from
the centre describe a small circle,
as shown in Fig. 169. From the
points on the circumference draw
lines tangent to the small circle.
These lines will give the positions
for the bottoms of the buckets.
To complete the buckets mark
from the circumference equal dis-
tances on these lines, and from
these last points draw lines as @4 to
the next points on the circumfer-
ence. First, nail together with
only the bottoms of the buckets
(on the lines ca). Then fit in the
other pieces, to complete the
buckets, on the lines ab. The
ends of these last pieces should
FicG. 170. properly be bevelled (see Bevel-
/ing) to make a fairly tight joint.
The rest of the work is the same as for the undershot wheel. A
larger form (but harder to make) is suggested in Fig. 170. See
note under Windmills, above.

Play Village.—It is capital fun for several young people
to design and build a miniature village, and it is certainly
an instructive and quite inexpensive pastime. Such a vil-
lage, planned and made recently by a family group of half
a dozen youngsters, and facetiously named ‘* Totlet Town,”’
was constructed entirely of old boxes and packing-cases of
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all sizes up to three feet long, waste pieces of board, shingles,
etc.; but when painted and arranged in a corner of the lawn,
with dirt roads, and paths, small evergreen shade trees and
hedges, well-sweeps, miniature fences, and other accessories,
it made so pretty a
picture as to be the ad-
miration of all who
saw it. If you have
as good a time in mak-
ing such a village as
these young people
did, the experiment
will be a success. You
can easily think up
many additions to the
suggestions here
given.

The buildings were
made by selecting
boxes of the desired
proportions, sawing
out spaces for the
doors, adding the
roofs and any other
alterations. The chimneys were made of blocks painted
red. The doors were made of pieces of board and hinged
with leather. Bay-windows and the like were made of
blocks of the required shape nailed to the boxes. The
windows and blinds were represented by painting. Some of
the roofs were shingled with pieces of shingles. A sugges-
tion for a light-house is shown in Fig. 171.

Considerable care in the use of the tools is called for to
make these buildings neatly. Much of the effect depends,

)

Fi1G. 171.
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also, upon the care with which the painting is done (see
Painting), and the taste used in the selection of the colours.
Brighter colours are suitable for a little village of this sort
than would be in good taste for real houses. White with
green blinds is good, of course; or yellow can be used. The
roofs should be painted. Red roofs are very effective.
Before beginning work, read carefully Marking, Rule,
Square, Saw, Plane, Nailing, Withdrawing Nails, etc.
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Dolls’ House.—The house shown in Fig. 172 is quite
easily made, and a shallow affair like this has the advantage
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of being more convenient than a deep one about arranging
the contents.

Before beginning work read carefully Marking, Rule, Square,
Saw, Plane, and look up any other references.

Pine and whitewood are suitable, or any wood can be used that
is not hard to work.

It can be made of any desired size. Three or four feet wide
and a little higher in the middle will probably be suitable for
ordinary cases, and twelve or fifteen inches will be a good depth
(from front to back).

The construction is plain. The roof and sides are to be cut
from dressed stock of uniform width, and from "' to 4" in thick-
ness.

Carefully true one edge, if it is not already true, and get out the
bottom board, then the upright sides, and then the roof. The
bevels at the highest point of the roof and where the roof joins
the sides you must mark with the bevel (taking the slant
from your drawing), or you can find it by arranging two strips
to cross at the desired angle and marking the bevel by them
(see Bevelling). To saw these bevels requires much care. Draw
lines by the square on both sides, as well as the angle on the
edge, and putting each board in the vise saw carefully and
steadily.

The three floors should be narrower than the outside of the
house by just the thickness of the stock to be used for the back,
and rectangular openings must be sawed from one of the back
corners at the head of the stairs to allow the dolls to pass from one
story to another. If the sides of the house are 14" wide, make
these floors 131" wide, anid use }" or 3" stock for the back. Also
mark and saw out the windows. To do this, first bore a
series of holes inside of the line (see Boring) and cut out what-
ever wood may be necessary until you make a slot in which to
start the saw. Any roughness left from the holes can be trimmed
with knife, chisel, or file (see Paring). Nail these parts
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together, just as in making a box, carefully sighting across the face
to see that the front and back do not wind, or use winding-sticks
(¢.7.). Also test with the square to see that the sides are at right
angles with the bottom. Get out stock for the back carefully
(with the boards running up and down) so that the boards will
be square at the bottom, and when these pieces are fitted in place
to form the back they will ensure the
house being square. The slant by
which to cut the top of the back can
be laid off by measurement from your
working drawing or the back can be
put in place and the lines marked
directly from the under side of the
roof. When fitted, nail the back
securely in place, first cutting the
windows as before. Then fit in
the upright partitions, first cutting the doorways. The staircase
can be made easily if you have, or can saw from the corner of a
larger piece, a triangular strip which can be cut in short sec-
tions to use for the steps. Nail these to a thin strip of board
(from the under side) and fasten the whole in position (Fig.
173). 'The chimney can be made of a block with a notch sawed
to fit the roof, or it can be made of four pieces, box-fashion.
Glass for the windows can be held in place by gluing strips of
cloth or paper around the edges, or thin strips can be nailed
around with fine brads. Thin strips can be nailed around the
window openings on the outside, if you wish.

All the pieces should be neatly planed and scraped before
putting together, and, when entirely put together, the whole
should be carefully sandpapered with fine sandpaper. The parts
coming on the inside had best be sandpapered before putting to-
gether, however, but be sure not to do this until all cutting with
the tools has been done. Set all the nails carefully (see Nazl-
sef). The whole can be painted in one or more colours (see
Painting), and portieres, window drapery, etc., can be added

Fic. 173.
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according to your taste and the materials at command. The
inside can be papered, if preferred.

A more thoroughly workmanlike way is to groove the bottom
into the sides, the upright partitions into the floor boards, and
to cut rabbets around on the back edge of the sides, roof, and
bottom, into which to set the backboards. This involves a good

F1G. 174.

deal more work and care in laying out the work (see Grooving).
If you have the pieces got out at a mill it can be easily done,
however.

It may be a convenience to screw castors on the bottom. A
door (with a door-bell or knocker) can be added to the front of
the hall, if thought best.

A house which can be closed is shown in Fig. 174. The con-
struction is quite similar to the preceding. A strip must be
fastened above and below the large doors, as shown, that they
may open without striking either the roof or the floor on which
the house stands. The little door, representing the entrance to
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HOUSES FOR ANIMALS

HE sizes and shapes of these houses and cages will de-
pend upon the animals for which they are built and
the places you have to put them. Frequently they can be
built to advantage against the side of a building, or a fence,
or in a corner, and boxes can be utilised in various ways.
Make the houses, cages, and runways as large as you can
afford, for there is much more danger of the pets being
cramped and crowded than of their having too much room.
Wire netting or wire cloth (held in place by staples)
should be freely used, as ventilation is very important for
the health and comfort of the animals. Special openings
should always be made for cleaning the houses or cages in
case all parts cannot be conveniently reached from the doors,
for cleanliness is of the utmost importance in all such struct-
ures. The floors of the larger houses should always slant or
have holes provided for drainage. Covering the floors with
sheets of zinc will promote cleanliness. In the smaller cages
removable pans or trays can often be used (Fig. 190).
Houses and cages with wooden floors should always be
raised from the ground on posts, blocks, or stones, to avoid
dampness. Clean sand scattered over the floor and fre-
quently renewed will contribute much to the cleanliness of
the cages. The bedding should also be changed frequently.
In the case of those animals which use their teeth for
gnawing, the corners and angles can be protected by tacking

126
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on strips of wire cloth, tin, or zinc, but there is no need to
do this over the flat surfaces. In the case of cages or houses
(and the runways) which have the ground for the floor and
are to be inhabited by animals that will burrow or dig their
way out, the wire netting should be continued underground
to a considerable depth, or it can be carried down a little
way and then bent to lie horizontally, forming a sort of wire
floor, over which the dirt can be replaced, and the animals
will be unable to tunnel their way out; but in all such cases
care must be taken to proportion the mesh of the netting
and the size of the wire to the strength and escaping powers
of the animals.

Houses for animals often look pretty when made in imita-
tion of real houses, but when you do this choose simple
types of good proportions, and do not try to copy all the
little details of the large houses. Avoid ‘‘ gingerbread ’’
work, and do not cover your houses with meaningless jig-
sawed scroll work and rows of towers and pinnacles, and do
not use all the colours of the rainbow in painting them.

For houses, hutches, boxes, cages, etc., which are to be
kept out of doors or in some outbuilding, ordinary machine-
planed stock of fair quality is sufficiently good, and planing
and smoothing by hand is usually a waste of labour; but if
you wish to make a small cage or box to be kept in the
house, and to be nicely finished or painted, good clear stock
should be used, and the final smoothing done by hand.

In case you wish to make several cages or boxes of the
same pattern, as, for example, like Fig. 178, it is much less
work to go through the process with two or more at a time
than to make each separately.

A house for pets should not be built, as is sometimes
done, on a platform or base projecting beyond the base of
the house, as this tends to collect and retain moisture and
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dampness, but should be clear of any platform, like an
ordinary dwelling-house, so that the rain will be shed
directly upon the ground.

When two or more boards are required for each side of
the roof it is usually better to lay them up and down, as in
Fig. 187, rather than horizontally or lengthways, because a
roof laid in this way is better about shedding the water,
which tends to collect in the cracks if the boards are laid
horizontally. For the rougher structures the hinges can be
screwed flat upon the outside (as shown in Fig. 179), but
for nice work they should be fitted in the usual way. (See
Hinges.)

" Before beginning work upon these cages and houses, read care-
fully Marking, Rule, Square, Saw, Plane, Nailing, and look up
any other references.

Cheap and serviceable cages and houses can be built by simply
driving posts or stakes into the ground and fastening wire cloth
or netting to them, much as you would build a fence. This
wire-fenced enclosure can be covered with a wooden roof if de-
sired. A runway and playground can easily be made in this way.

COLOSTUUT NN

Fi16. 175. FiG. 176.

A more portable arrangement can be made by putting together
wooden frames covered with wire. Very simple forms are shown
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in Fig. 175. By putting together four or more of such frames a
cage can readily be made which can be covered with a wooden
roof or with wire (Fig. 176). If these frames are fastened with
screws or screw-eyes and hooks, the whole can quickly be taken
apart if desired.

A very simple cage can be easily made, on the principle of the
common chicken coop, with a few boards
or slats and a little wire netting (Fig.
177), but a house of this sort is not espe-

: - 7
cially desirable except for economy of &0
materials and labour. The construction /’.% :',3;‘-‘-?»
is too simple to require description. ég'_ (X

A much better form is that with upright
sides, or with one slanting side.  Figs.
178 and 179 show an excellent arrangement, easily made. It
can be made any desired size or proportions and is suitable
for quite a variety of animals. If small, 1" stock will be
thick enough, but if large, }’ stock should be used. The
construction is similar to that of a common box (see Box-making,
page 219). One corner of each end should be sawed off slant-
ingly (Fig. 178), and a rectangular piece cut from the opposite
corner, as shown, before the box is nailed together. The bevel-

Fic. 177.

Fia. 178. FiG. 179.

ling of the edges of the top and front boards can be done after
the box is put together (see Bevelling). For making the door,
see Doors, in Part V. The hinged board at the bottom gives
access for cleaning. If for indoors, and to be finished or painted,
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clear stock should be selected and the outside carefully smoothed.
(See Plane, Scraper, Sandpaper, Finishing, and Painting.)
For something more like a house, the design shown in Fig. 180

F1G. 180.

is good and of simple construction. This can be made of any
size from that of a small box to a small house. For the latter,
see Part 177, ( House-building for Beginners).

To make a little house of this pattern first get out the bottom
of the required dimensions, and then the ends, which are alike
and to be nailed to the ends of the bottom. Take pains to be
accurate in getting out the pieces, or the house will be askew
when put together. The construction of the sides is plain. The

door can be made as in Fig. 180 (see

Doors), or the sides can be entirely of wire

‘ and the door placed at the end (Fig. 181).

The roof is simply nailed down in place,

=i i one side being got out as much wider than

I| the other as the thickness of the stock, so

b " that one will lap over the edge of the other

! at the ridge. If the angle formed at the

top is not a right angle, however, the edge

of the narrower roof-board must be bev
elled according to the angle (see Bevelling).

A house of this sort can be made with one end closed, while

= T 1)

FiG, 181,
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the other remains cpen (Fig. 182).

This is a good arrangement

for many animals. First get out the floor, then the pieces for
the closed end, cutting out the doorway and a window, if one is

TR
70, QRSRARNKY

XY
003 1N
SR X

2
e

QIRSRLRANHEA |
%2040 %% 0.\...1.3‘ ] |

&z
. XREIRRAXY
QR 5K

o
.0

%

>
KX
53208

=
%
&%
&%
X5
23255
&

30,

(o
o

25
3
SRR
O

oS

.
o

935
&
&

%

%

%
5
e

S
$SE8

A

) S »
BT LKA b

desired. These openings can be cut as shown on page 122,
Next get out the framework for the open end and fasten it in
position. A door can be fitted wherever desired and the roof

put on, as just shown.

A house or cage, chiefly open-work, with two sleeping-boxes
or nests (Fig. 183) is similar in general construction. This is

suitable for indoors (as in
an outbuilding). If to be
left exposed to the weather,
a solid roof can be added,
or it can be covered with
canvas or something of the
sort when necessary. The
construction is similar to
that of those already de-
scribed. This cage can be
used for pigeons and other

pets, and can be made of any size, according to circumstances.
For the door, see Doors and Hinges, in Part V. The box at-
tachments can best be made at the same time, just alike
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(see Box-making, page 219), and fastened to the sides of the
house, the doorways having been cut in the sides before
the house was put together. If these boxes or nests cannot
be readily reached for cleaning, they should be hinged to the
main house, or have special openings with lids or doors, so
that they can be kept clean. The ridge-pole is simply a strip of
board placed horizontally between the upper ends of the rafters.

Rabbit Hutch.—A simple rabbit-house, or hutch, can be
— ‘ made by putting
" together a good-
sized box, parti-
tioning off one
end, to be closed
by a door, and
leaving the rest
open, except for

N

\

he necessary wire sides (Fig. 184).

This is made just like a box (see Box-making, page 219), the
other details being similar to those already )i{ ] ;
shown. A sliding-door (Fig. 185) can be il i ,7
inserted, if desired, to cover the hole between ///;/"/;/;;’:fvé

the closed and open parts. The hutch 1€ |5
should be raised from the ground to avoid | = __} ;
dampness, and proper arrangements for |—== _ |
cleanliness made, as referred to above. —

F1c. 18s.

A more elaborate hutch (Fig. 186) can be constructed in a simi-
lar manner to the houses already shown. Access to the open
part can be had by means of the doors or lids on top. For the
doors, see Doors and Hinges. The slides for the door at the end
can be made by cutting a rabbet at the edge of a square stick,
as shown, or the rabbet can be formed by using strips of different
widths, letting the wider lap over the narrower so as to form the
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rabbet. Both doors can be made to swing in the usual way, of
course, if preferred. Where the two sides of the roof meet at

FiG. 186.

the top, the edges must be bevelled (see Bevelling).

Kennel.—There are many kinds of dog-houses, and the
style and size must, of course, depend upon the dog and the
situation.

A good kennel (Fig. 187) for a small dog can be made very
much as you would make a box (see Box-making, page 219). If
for a very small dog the ends, sides, floor, and sides of the roof
can each be made of one
piece, but ordinarily these
parts will each be made of
two or more pieces.
Matched boards are suit-
able. First get out the bot-
tom, then the sides and
ends. If you use boards
with square edges you must
of course use pieces of dif-
ferent widths, so that the
cracks between them will not
meet at the corners, or put
posts at the corners. This
is the best way to do with matched boards, if the house is at all
large. Nail these parts together. It will be easiest to cut the slant

Iic. 187.
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at the top of each end—the gable—so that the sides of the roof
will meet in a right angle. This looks well and saves the need of
bevelling the edges of the roof-boards. An opening for the door-
way should be cut in one of the ends before the roof is nailed on.
If you do not use matched boards, a strip should be nailed on the
inside at each side of the doorway, to keep the boards together.
The roof-boards for one side should be as much longer than those
for the other as the thickness of the stock. The same applies
to the width of the saddle-boards which cover the extreme top.
If the roof is not made of matched boards, battens should be
nailed over the cracks as shown in Part III.

For a large dog a kennel should be built more like a real
house and not so
much like a box. A
structure with a frame
(Fig. 188) can be built
of any size suitable for
a kennel, and will be
more durable than the
preceding form.

\.\\\\\\ \\ \ \
‘\\-\ \‘\‘\ §

For the frame, small
joists, or strips of plank
of any size from 14" x 2" to 2"’ x 3" can be used. First get out the
sills or bottom pieces of the framework, nailing them together at
the corners to formm a rectangular frame, as shown in Fig. 189.

Then get out the corner posts and fasten them in place, and on
top of them fasten the plates (a second horizontal frame like that
at the bottom), and see that all this framework is rectangular and
free from winding. The sills and plates can be halved at the corners
(see Halving), but this is not really necessary in so small a house,
as the boarding adds strength to the joints. The frame can be
temporarily held in place until the boarding is put on by nailing
on as many diagonal strips (Fig. 189) as may be required. Two

FiG. 188.
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rafters at each end should next be put in place, their ends having
been cut at an angle of 45° (see Mitreing) and the upper ends
being nailed to a strip of board which serves for a ridge-pole. An
intermediate rafter on each side will add stiffness to the roof.
The floor should next be
laid, as it will be incon-
venientin so small a house
to do this after the sides
are put on.
The sides and
ends shouldbe
boarded with
sheathing or
matched
Fic. 189. boards laid ¥ig. 1894
vertically, cutting out the doorway and a small window in
the back gable for ventilation. The roof can next be laid with
the boards running horizontally, or lengthwise, as this house is to
be shingled. The shingles can be dipped in creosote stain or
paint to good advantage before laying. After the roof has been
shingled the saddle-boards can be put on and the house will be
ready for painting (see Painting). Another form of doorway is
shown in Fig. 189a. For the various details of a framed structure
of this sort, see Part I71. (House-building for Beginners).

The author of House and Pet Dogs gives the following sug-
gestion:

*“ The best device is an ordinary single kennel forty-eight
inches by thirty-three inches, with an A roof, but with a detached
bottom of the same size as the outside ground measurement of the
kennel. This bottom is hinged by two stout strap-iron hinges
to the side of the kennel, and is provided with two wooden axles,
to which are fitted four wooden wheels, say four inches in diam-
eter. When closed it looks like any other kennel on wheels. It



136 Wood-Working for Beginners

can be easily moved by one person from damp spots, etc.; and
by turning the kennel back upon its hinges the bedding can be
daily sunned and aired and the kennel washed and purified
without trouble. ‘The wheels also serve to keep the bottom
clear of the ground, and allow of a free circulation of air
beneath.”’

Squirrel House.—The small squirrel house, or cage,
shown in Fig. 190, is made like a box (see Box-making,

page 219), with the exception of the roof. The construction
is similar to that of the houses already described.

It can be made of §"’ or 4" stock. The dimensions of the
bottom can be made to agree with those of any baking-pan you
may have, as shown, The slide in the roof can be made of zing
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or tin. That in the side can be of either zinc or wood. After
the wire cloth has been
nailed on a strip of wood can
be nailed around the front
edge as a moulding. The
little sleeping-box in the up-
per corner can be readily
reached from the slide in the
roof and connects with the
floor of the house by a little |
door and a flight of steps Ba. tor.

(Fig. 191). The latter can

be made as shown in Fig. 173. The most difficult part of this
house to make nicely is the joining of the roof-boards. These
must be bevelled at the ridge and the tops of the ends must also
be bevelled where they join the
roof (see DBewvelling). For other
details, see the houses already
described.

A more elaborate affair,
shown below, can be made quite
large and will give room
for a whole family
of squirrels. This
house is, however,
consider-
ably more
difficult to
make than
the others
shown in
this chap-
ter, and if
you have
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not already acquired some skill as a workman you had best
be content with a simpler design.

Four or five feet by about three feet will not be too large for
the ground dimensions of the main part of the house. Regular
sills can first ; These sills can
be nailed to- be from 14" x 2"’
gether for the ezl ExaleiRers
bottom of the haps an easier
main house way 1s that shown
and ell in the in Fig. 192, in
way shown in which three cross
ERite T3 Eo: cleats or sills are
' 1aid and the floor

i nailed directly to

E these. When the

| lengthways
=|!| boards shown in

1

1

—
la "

| Doox )
OPENING - s

:
i I l :
[ E nailed to thefloor

‘ £ 4 boards and the
@—_—_}—-—m EY sills the bottom
FIc. 192. will be sufficient-
ly stif for a
squirrel house. The sides and ends of the ell can be made of
boards nailed together like a box, the openings for the doors,
windows, etc., being first cut out; but the main part of the house
should have posts at the corners to which the boarding at the
ends is to be nailed. Rafters should also be put in at each
gable. Plain sheathing will look better for the outside of this
house than that with beads. After the outside has been boarded
and the upper floors put in, the roofs and the cupola can be
added. If the cupola is too difficult it can be omitted, as it
is a luxury to which the average squirrel is unaccustomed.
The stairs, the openings in the floors, the doorways, the

Fig. 192 are
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sleeping-box, the revolving wire cage, the tree, and the swing in
the cupola, are shown inFig. 192. The stairs can be made as shown
in Fig. 192 ; strips nailed vertically at the outside corners of the
house, as in a real house, will give a more finished appearance.
The window casings can be made by nailing strips on the outside.
The glass can be held in place by strips, or small rabbets can be
cut as in a window sash. For the shingling of the roof, see Par?
117, (House-building for Beginners). Each door can be made of
a single piece of board, cleated (see Doors). For any other de-
tails, see the houses just described and also Part /771. (House-
building for Beginners), and Painting.

Several cages of various sizes can readily be built together,

@“ il s |

F1G. 193.

as shown in Fig. 193, which is merely a suggestion, for, of
course, the shape, size, arrangement, and number of com-
partments must depend on the number and kinds of animals
and the situation. Various combinations will suggest them-
selves as occasion calls for them.

If you have such creatures as frogs, turtles, lizards, etc.,
a water-tank should be provided. This can easily be made
by taking a tightly made flat box and caulking the cracks, or
pouring hot tar or pitch into them and also tarring or paint-
ing the whole surface of the outside. A board can be fitted
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slantingly from the bottom to the edge, at one or both ends,
to form an incline by which the users of this miniature pond
can crawl in and out of the water. The box must, of course,
be sunk in the ground inside of the cage.

For larger'houses, as for hens, etc., see, also, the princi-
ples of construction of somewhat larger structures in Part
111, (House-building for Beginners).

Travelling Cage.—A small box (Fig. 194) in which to
carry a kitten, a squirrel, a bird, or any small animal, when

travelling, is often very useful and much better than the
bags and baskets so often used for the purpose.

All that is necessary is to make a small box of " stock (see
Box-making, page 219), with one side open (to be covered with
wire cloth or netting), and the opposite side made in two parts,
the upper of which is hinged to serve as a door or lid.  Strips of
moulding can be nailed on with brads along the edges where the

-wire is fastened, the door can be fastened with hook and screw-
eye or catch, and a handle fastened upon the top. It is a
good plan :o round the edges of a box which is to be carried
around. If this box is neatly got out and put together and care-
fully smoothed and finished it will look well and serve for many
years.



CHAPTER IX

IMPLEMENTS FOR OUTDOOR SPORTS AND ATHLETICS

Stilts.—There is very little to say about the manufacture
of stilts. The construction is obvious (Figs. 195 and 196),
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Fic. 195. Fi1a. 196.

the size and arrangement depending on your own size and
skill. The handles can either be long, or reach up as high
as the hand, or short and strapped to the legs.

141
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Tilt or See-Saw.—One of small size is shown in Fig.
197. The exact proportions given are not necessary, pro-
vided you make it strong and so that it will not tip over.

Before beginning work read carefully Marking, Rule, Square,
Saw, Nailing, in Part V., and look up any other references.

First make the standard (Fig. 198) of any sound plank 1}" to
2" thick and 12" or more in width. Get out the pieces to the
dimensions before beginning to put together, the ends of the
braces H being cut at a mitre (see Mitring). Square the line
EF across the plank B at the middle (Fig. 199). Drive three or
four stout wire nails (3" to 4" long, according to the thickness of
the plank) nearly through the plank on this line. Stand the
piece A on end under these nails and drive them through firmly
into it (Fig. 200), keeping
the two boards at right
angles. Bore holes with a

:f 1" bit (see Boring) in each

4 end of the pieces H, as

shown, taking pains not to

F16.199. Fi16. 200. get them too near the edge.

Screw these braces in place with screws from 2} to 31" long
(according to the thickness of the plank), keeping the piece A
at right angles with the plank B (see Screws). Screw this frame
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on the cross-pieces C and D, as shown. Nails can be used
throughout, but screws are better. With plane, drawknife, or
spokeshave (see Part V. for these tools), round the top edge of A.

The tilting-plank should be of spruce, ash, hard pine, or any
strong wood, and had best be from
13" to 2" thick, according to the
length, which can be 12’ or 14'.
It should of course be planed.
Next get out a few cleats 3"
square, or thicker, and screw them
on the under side of the tilting-plank at the middle (Fig. 201,
which shows the under side of the plank), so that the spaces be-
tween them will be g little wider than the thickness of the up-
right piece A—just enough to allow the plank to tilt freely. Nail
strips on the edge, to keep
the plank from slipping off
sideways, shaving a little
from the edges of A at the
top if necessary. Finally run
over the edges with a plane

(see Plane), and
sandpaper the plank
to prevent slivers,

N Simply paint or oil
ey A =4
W ail,
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A larger and
FIG. 202. more elaborate af-
fair, adjustable to different heights, is shown in Fig. zoz.

First get out the main pieces to the dimensions (Figs. 203, 204,
205). The upright pieces should be mortised into the planks
on which they rest (Fig. 206) (see Mortising). Gauge a line
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lengthways along the centre of each side of the uprights (see
Gauge) and mark points (say 6" apart) on these lines for holes
for the iron rod on which the tilting-plank rests, taking pains to
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place them alike on the two uprights. Then bore 3" or 4" holes
(see Boring), according to the size of rod you can get. Next fit
the cross bar at the top. This can simply be nailed down or

e — g

e~/ 8% %%
| —— 74
! F1G. 207.

Fi16. 205. Fic. 206. FiG. 208.

fitted between the uprights (Fig. 207), or made with a shoulder
(Fig. 208), which will add to the stiffness of the frame. The
rest of the construction of the standard is plain, and similar to
that just described.
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Iron rods can be used for braces, if you wish (Fig. 209).

The tilting-plank should be 16’ or 18’ long, and of 2" plank.
A thread with nut on one end
of the iron rod on which the
plank rests will keep the rod
from slipping out of place.
The plank can be fastened
to the rod by iron straps or
even staples, or a box-like
bearing can be quickly made
(Fig. 210). Washers can be
placed between the plank and the uprights if necessary.
Smooth the edges with a plane (see Plane) and sandpaper the
plank. Simply paint or oil and varnish (see Painting and
Finishing).

F16. 20q. Fi1G. 210.

Skis.—To make as perfect skis as possible they should be
of rift stock, that is, split out instead of sawed; but this
may seldom be practicable for you and is not really neces-
sary. Good straight-grained sawed stock will answer, but
be sure that you get clear, strong stock — air-dried if
possible. Always avoid kiln-dried stock for anything which
is to be put to sudden and violent strain, if you can get that
which has been naturally seasoned (see Chapter IIL.).

Ash is very good (white ash the best); spruce, light and
strong; oak, strong but heavy. Any strong and elastic
wood will do, if not too heavy. If you can get stock which
is naturally sprung in a good curve upward and is satisfac-
tory in other respects, take it, for a convex curve upward
underneath the foot gives spring and elasticity and helps
prevent the skis from becoming hollowed too much by the
weight of the body. This curve is not necessary, but the
better ones are purposely so made. Skis are sometimes
used in very rude forms—as two strips of wood with the

I0
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front ends shaved down and bent up at an angle. Small
ones can even be made of staves from barrels, but these are
very unsatisfactory.

Before beginning work read carefully Marking, Rule, Square,
Drawknife, Plane, Spokeshave, in Part V., and look up any other
references.

First get out the pieces of the required size. The length for a
man is usually about 8" and the width about 4”, though they are

BEeFma=1 - W ————————=

B

Fi1G, 211.

' »

FIG. 212,

used even as long as 12" or 13'.  From 5’ to 8" long and from 3}"
to 4" wide will probably be right for you, but the dimensions de-
pend on your size, of course. Next taper the forward ends, as
shown in Fig. 211. You can mark both edges alike by drawing
the curve free-hand or with a spline (see Sp/ine) on a piece of
stiff paper, from which you can cut out a pattern for drawing the
curve on the wood. Next make the pieces thinner towards the
ends (Fig. 212), noticing that the forward end is thinner than

Zzz7) the after end and is shaved down
more quickly so that the stock may

QA&7 «zzRzzs bethin where the toe bends up. This

; requires great care unless the grain
is very straight, for a little hasty
F1c. 213. Fic. 214,

slashing will make too deep a cut (see
Paring, etc.). Good forms are shown in Figs. 213 and 214, the
former showing sections at the middle and the latter nearer the
ends, but as the toe is approached the top should become flat for
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ease in bending. This shaping can best be done by the draw-
knife, spokeshave, or plane.

Bend the points of the toes upwards about 6" above the hori-
zontal line to ensure their riding clear of obstructions, but there

Fic. 2135, FiG, 216. F1c. 217.

is no gain in curling them up a foot. For the process of bend-
ing, see Bending Wood. Then turning the skis over, gauge (see
Gauge) parallel lines for the grooves on the bottom. Work the
grooves out with the gouge or with the saw and chisel (see
Gouge and Grooving) unless you chance to have the plane designed
for this purpose.’ Make these grooves shallower as they ap-
proach the toe, leaving no groove
where the toe bends up.

Balance the skis lengthways on
a stick or your finger and put stout
leather straps just forward of the
balancing point. These can be riveted or even screwed to the
edges of the skis (Fig. 215), but a better way is to put them
through slots cut in the wood (Fig. 216). Gauge accurately for
the slots, marking on both edges, and bore in from both sides
(see Boring). The slots must then be cleaned out with chisel
and file (see Mortising). An easier way and fully as strong is

Fi1c. 218.

Fic. 219.‘ Fic. 220. Fic. 221.
to cut grooves (Fig. 217) with saw and chisel and cover them
with thin strips securely screwed on (Fig. 218). Some use a

VAll of this work can be done cheaply at any mill, leaving the rounding or
bevelling of the edges and the bending of the ends for you to do yourself, and
for that matter the rounding or bevelling can be done by machine.
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second lighter strap to go above the heel. This can be screwed
to the edges if you use it. Strips screwed across under the in-
step (Figs. 219 and_220), or behind the heel (Fig. 221), to pre-
vent the foot sliding back are sometimes used.’ For racing the
Norwegian skis are turned up at the rear end also.

The pole, like the skis, must be of light, strong stuff, and can
be round or eight-sided (see Rounding Sticks). To shape the
tapering end make the stick uniformly eight-sided for the whole
length first and then plane each side down at the end to get the
taper. The hole in the disk must not be quite so large as the

— ¢

diameter of the pole, so that it cannot slip up farther than the
tapering part (Fig. 222). Many dispense with the disk.

Finally smooth skis and pole with scraper (see .Scraper) or
glass, and sandpaper (see Sandpaper), and finish with plenty of
raw linseed oil or with oil, shellac, and varnish, in successive
coats (see Finishing). If open-grained wood is used it can be
filled to good advantage with a coat of good wood-filler well
rubbed in (see Finishing), and the bottoms can also be rubbed
with wax or tallow, if you wish.

FiG. 222,

Toboggan.—This is now commonly made of narrow
strips, in principle much like several skis placed side by

! Mrs. Alec Tweedie says of the way skis are worn in Norway:

*“ The toes are fastened by a leather strap. Another strap goes round the
heel in a sort of loop fashion, securing the foot, but at the same time giving
the heel full play. A special ski boot is worn over enormously thick horsehair
stockings. This boot has no hard sole at all, and, instead of being sewn at
the sides, the large piece of thick leather which goes under the foot is brought
well over the top and secured to what might ordinarily be called a leather
tongue. At the back of the boot is a small strap, which is used to fasten the
ski securely to the boot. Once fixed on the ski, the boot is so secure no fall
can loosen it, and the only way to extricate the foot is to undo the three straps.”
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side—an easier form to make than the older pattern, formed
of one or two wide pieces, as originally made by the Indians.

White oak and hickory are probably the best woods. Ash,
maple, birch, basswood, or any hard wood which can be
bent and has elasticity can be used. As in the case of the
ski, to make the best possible the pieces should be rift, or
split out, rather than sawed, to ensure straight grain; but,
as this may be out of the question for you, be sure to select
the straightest- gramed clear stock you can find, for, besides
the bending of the ends, there is great strain put upon it in
coasting. For the same reason use air-dried stock and avoid
kiln-dried if possible.

Probably the best and most scientific way to fasten the
parts of a toboggan together is the old way adopted by the
Indians of binding or lashing with thongs. This gives great
elasticity and allows the toboggan to adjust itself to the in-
equalities of the surface to a greater degree than is possible
with the tightly fastened joints now in use. You can try
this way instead of that given below, if you prefer, but be
sure to cut little grooves in the bottom for the thongs or
cords to fit in, or they will be quickly worn through.

Before beginning work read carefully Marking, Rule, Square,
Sazw, Plane, in Part V., and look up any other references.

The size can vary from 3’ long by 1’ wide to 10’ or 12’ long by
20" to 22" wide; 4’ long by 15 or 16" wide is good for a single
toboggan; &' long
by 18" is a good
size for three or
more persons. You
will probably find F1c. 223.
the stock most readily in the form of 12" boards. One-half inch in
the rough will be thick enough, though you may have to take inch
(rough) or 4" (planed) boards. Let us make an 8’ toboggan (Fig.
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223). Have the stock planed and sawed in strips about
10’ long, 23" wide, and not less than }" nor more than $" in
thickness, If they are tapered a little in thickness for 12”
or 15" at the forward end they can be bent more easily,
but do not shave them down too much (see Plane and Draw-
shave). Smooth the bottom surfaces
of the strips with plane and scraper
(see Scraper). 1Itishardly necessary
to plane the upper surfaces by hand,
as the planer will leave them fairly
smooth, though they will look a little nicer smoothed by hand.
Plane the edges. Next get out eight cross-bars or cleats 18"
long x §" thick and from 13" to 3” wide. If wide they can
be tapered at the edges, and if narrow, the edges should be
rounded (Fig. 224). Get out also two or three cleats 18" long,
1’ thick, and 11" wide, and one piece 18" long and about "' x 3"
(half of a hardwood broomstick will do).

The long strips must now be bent at the forward end (see
Bending Wood). After they are bent take the eight cleats and, lay-
ing one across the strips as it is to go, mark points for three holes at
each strip (Fig. 224). Bore %" or 1"’ holes in the cross strips and
countersink them very carefully (see Boring and Countersink), so
that the heads of the screws will be very slightly lower than the
surface—sunk barely enough to prevent any corners or edges
from sticking above the surface. Take great care not to counter-
sink too deeply, for the long strips are so thin that the screws
may come through on the under side. Mark and bore the other
seven cleats by this first one.

Now take one cleat, to be put on at the rear end 8 from the
beginning of the curve. Screw one end of this cleat in place
(see Screws), test with the square, and screw the other end.
Then put in the intermediate screws, driving them all firmly
home, and saw off the ends of the long strips just beyond this
cleat. Square lines across every foot to the curve at the front,
and screw on the other cleats. The length of the screws (which
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can be quite stout) should be such that they will almost, but not
quite, go through to the under side of the toboggan. Be careful
about this or the points will have to be filed off. Then screw the
smaller cleats on the inside of the curve. Screw the remaining
(stouter) cleat on the outside of the curve at the place where the
curve is to end, and then saw off the projecting ends of the strips
by this cleat. By thongs, belt-lacing, or
strong cord at the ends of the cleat last put
on fasten the curve (which will naturally
tend to straighten somewhat) in the required
position to the cleat beneath (Fig. 225).

Side hand-rails can be fastened at each side
on top of the cross-cleats (Fig. 223). A com-
mon way is to make every other cross-cleat
thicker (say 3"') and fasten the side bars to
these with large and stout screw-eyes, or
notches can be cut on the under side of these
thicker cleats before they are screwed on,
and by passing thongs or cord through these
notches the side-bars can be lashed in place. The side bars you
can plane round or eight-sided (see Rounding Sticks) out of strips
of any strong wood.

Sandpaper the bottom and finish with plenty of raw linseed oil,
or with oil, shellac, and varnish, in successive coats (see Finish-
ing). If open-grained wood is used it can be filled to good
advantage with a coat of good wood-filler well rubbed in (see
Finishing), and the bottom can be waxed or rubbed with tallow,
if you wish.

If you are willing to put in the labour you can bevel or slope

off one side of each of the long strips (except the

f————0 two outer ones) so as to leave the strip thickest in
‘ the middle (Fig. 226). Unless you are willing to
Bose=d take pains enough to do it nicely (which will take
@- some time), it will be best not to attempt it at all, or
FiG. 226,  to have it done at a mill. If you have a good hill
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you can go well enough with the flat sirips and it is not important
to round them unless you are scoring fractions of a second against
time. Another way is to curve the cross-cleats slightly (Fig.
226), leaving the long strips flat.
Some toboggans are made with low runners about an inch high.
You can, as you may know, patch up a sort of toboggan of
barrel-staves, with which, though not
Y = .
- — a very workmanlike arrangement,
S ey
= you can have a lot of fun at no ex-
pense. You can get a high speed
Fic. 227. with this simple contrivance (Fig.
227) on a steep hill. It is not good, however, unless the pitch is
steep. You can even get a good deal of sport from this appa-
ratus in the summer on a very sfeep grassy knoll.

=
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Wooden Guns and Pistols.—A gun on the principle of

FiG. 228.

that shown in Fig. 228, the projectile power being furnished
by elastic (rubber) cord, is easily made.

Before beginning work read carefully Marking, Rule, Square,
Saw, Spokeskave, Knife, in Part V., and look up any other refer-
ences.

First saw the outline of the gun from a straight-grained
pine or whitewood board. This can be quickly and cheaply
done at any wood-working mill. The gun can then be finally
shaped with the spokeshave and knife. The rasp and file can be
used (see Rasp and File). Much of the shaping can be done
with the drawknife (see Drawknife), and, in fact, the whole can
be whittled out with a kuife if other tools are wanting.



Implements for Outdoor Sports 153

The most difficult parts of the work are the groove for the
arrow and the arrangement of the trigger. Much care is needed
to cut an accurate groove with a gouge (see Gouge), and, unless
you are skilled, you can get a truer result by having this done
by a carpenter or at a mill. A mortise (see Mortising) must
be cut for the trigger long
enough to allow it suffi-
cient play (Fig. 229). The
arrangement of the trigger
is shown in Fig. 229. The
elastic underneath the
barrel (at the lower end of
the trigger) must be sufficiently powerful (combined with its ad-
ditional leverage) to balance the elastic which propels the arrow,
so that the trigger will remain in position and hold the upper
elastic drawn, until the pressure of the finger on the trigger
releases it.

The barrel of the gun is sometimes built of three pieces (Fig.
230, showing section) of thinner stock, which obviates the groov-
ing but makes more work otherwise. The groove can be left
open on top (Fig. 230) or covered with a thin strip (Figs. 231 and
232). In the latter case a depression must be made in the barrel,
so that when the strip is put on there will be a long slot in which
the string can play back and forth (Fig. 232). With this arrange-

Fic. 229, FiaG. 230.

Fi1G. 231. Fi1G. 232. Fi16. 233.

ment you can make a notch (Fig. 233) to hold the cord when
drawn. The trigger can be of wood or wire, pivoted on a screw
or nail, so that when pulled the string will be pushed up and re-
leased (Fig. 233).

A tube is sometimes fastened to the barrel, as in a real gun,
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and a plunger is sometimes fitted to the tube to start the arrows,
or bullets in case they are used (Fig. 234).

The ends of the elastic cord can be fastened to screw-eyes at
the muzzle. A piece of leather thong

or cord inserted at the middle of the
upper elastic cord will wear better

Fi1G. 234. Fic. 23s5. Fic. 236.

than the rubber at that point.

Another form of trigger is shown in Fig. 235, which can also
be made of stiff wire (Fig. 236).

To finish the gun nicely, it should be scraped (see Scraper)
and sandpapered with fine sandpaper (see Sandpaper). It can

Fi1G. 237.

then be finished with oil and shellac or varnish (see Ske/ac,
Varnish, Finishing).

These same methods of construction can, of course, be applied
to a pistol.

A bow-gun or crossbow (Fig. 237) can be made on the same
principle, using a bow instead of the elastic,

e - = A
%ﬁ and inserting it in a hole made through an
= enlargement of the under side of the barrel

FIG. 238, (Fig. 238).
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Sleds.—Common sleds can be bought so cheaply that it
is hardly worth while, as a rule, to make them. Many are
so poorly made, however, and will stand so little rough

- usage, that a few suggestions may be of value if you should
wish to make a really serviceable one yourself.

Take the dimensions from any sled which suits you.
Avoid making your sled too high, however, as one ten or
twelve inches high will coast no better than a low sled, and
requires much more bracing to be strong.

Before beginning work read carefully Marking, Rule, Square,
Saz, in Part V., and look up any other references.
The runners and cross-pieces should be of straight-grained oak,

Fi16. 239.

maple, ash, or other strong wood; %" stock will do. Mark the
runners carefully on the wood, according to your working-draw-
ing (Fig. 239), and before sawing them out bore the holes for the
rope (see Boring). Saw out the runners, or have them sawed
by machine, and see that the curves are the same on each.

Get out three cross-pieces (Fig. 240) about 2" Sy
wide, and from %"’ to 1}" thick, with a shoulder
at each end as shown. Mark and cut the FiG. 240.
mortises (see Mortising) in the runners (Fig. 239).

Put these parts together, forming the frame of the sled (Fig.
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241), driving a pin through each mortise and tenon and adding
the L irons shown in Figs. 241 and 242.

The seat nay be thinner than the runners, and is to be fitted
between them and to be screwed to the cross-pieces (see Screws).
The thickness of the stock for the seat must be borne in mind
when laying out the mortises in the runners.

Machine-planed stock is, of course, as smooth as is necessary
for a sled, but smoothing by hand (see Plawe, Scraper, and

VARl
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F1G. 242,

Sandpaper) will give a nicer surface. The runners can be shod
at the blacksmith’s with half-round irons, or round steel can be
used with iron at the ends. In case of steel spring irons the run-
ners can be slightly grooved on the edge, so far as may be ne-
cessary to keep the irons in place. Theirons can be '’ to 4" in
diameter.

Finish with paint (see Painting) or with oil, shellac, and var-
nish (see Finishing).

A *‘ double-runner,”” ‘“ bob,”” or ‘‘ traverse ’’ sled can be
built to good advantage. The sleds can be made as just
described, or ready-made ones can be used. See that they
are well put together, of the same width, and securely
braced, as the strain upon them is great. The length of
the double-runner is a matter of choice, of course. As to
the height and width, however, if the coasting is straight,
smooth, and comparatively safe there is no objection to a
high seat, with a comfortable foot-board on each side for the
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passengers’ feet, if you wish. But if you are going to coast
on long, rough hills, with sudden curves and pitches to be
taken in uncertainty and at whirlwind speed—the kind of
coasting for real fun and exhilaration—avoid the luxurious
top-heavy double-runners frequently seen. Make the sleds
rather broad (18” is not too wide for the ‘‘ track ”* of a 16’
sled; which is a very long sled, however), and keep the
height of the top-board down to about 10” or less.

Before beginning work read carefully Marking, Rule, Square,
Saw, in Part V., and look up any other references.
The seat-board can be from 8’ to 16’ long, and about 12" to

= —————g

FiG. 243.

14" wide. Board thickness is sufficient for a short seat, but if
long a 1}"” plank should be used. If you have in mind to make
a very long sled you should consider, before beginning, that you
must either use a quite thick plank to get the necessary stiffness,
which will add to the weight of the double-runner, or the plank
must be stiffened or ‘* trussed *’ with rods beneath like a bridge,
which will add to the expense and labour. It should be of
strong, elastic, straight-grained wood, free from bad knots or
defects, as the strain upon it is great. It should not be too
yielding and springy, however, or it may sag inconveniently.
Clear hard Southern pine or ash is good. A plank of stiff spruce
of good quality will do. The rear end can berounded, as shown

(Fig. 243)-
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Machine-planing is sufficient for the sides of the seat-plank,
but the edges should be planed carefully (see Planc), and the
angles slightly rounded off with the plane, spokeshave, or rasp
and file (see Spokeshave, Rasp, and File) to prevent splinters.

To enable the front sled to turn properly, get out two pieces
of 2" plank, as shown in Fig. 244,
about 3" wide and as long as the
width of the sled, one being tapered
toward the ends on the under side.
The tapering is important, as it di-
minishes the friction when the front
sled is turned. Screw one of these
pieces firmly across the top of the
front sled and the other across the lower side of the seat-board
(see Screws), a hole being hored through the centre of each
cross-piece (as well as through the seat-board and the top of the
front sled) for the king-bolt upon which the front sled turns.
Find these centres accurately and bore carefully with a bit %"
larger than the king-bolt (see Boring). The front sled should

: =m———- turnvery{reely

% and easily, and
~ have plenty of
play, but the
bolt should not fit loosely enough to make
the double-runner rickety.

A washer can be inserted between the
cross-pieces. Sometimes a thick rubber
washer is used to lessen the shock (Fig.
245).

To give the ends of the rear sled free-
dom to play upand down(without turning
sideways) in passing over the in-(
equities of the surface the arrangement -
shown in Fig. 243 (and enlarged in Fig. F1c. 246.

246) is good. Do not make this of §" stock. Pieces of plank

FiG. 244.

—

Fi6. 245.
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should be used, the dimensions being so arranged that the seat-
board will be equally raised from the front and rear sleds. The
pins at the ends of the cross-piece should be not less than 1" in
diameter (11" is better) and should be carefully cut (see Paring
and Rounding Sticks). The best way is to have them turned to
fit the holes in the rocker-shaped pieces, The latter should be
longenough (about1') to prevent danger of the wood breaking apart
near the hole and to allow for screwing firmly to the seat-board.

Another way, sometimes adopted, is to use two cross-cleats
with two bolts (queen-bolts) g 5
and thick rubber washers (Fig.
247), the bolts being loose
enough in the holes to allow
the necessary amount of play.
Ropes or chain can be fastened
from the rear sled to the seat-
board, to prevent too much
dropping of the former.

Many arrangements for steering have been invented. A cleat
at the forward end of the seat-board to brace the feet against,
the sled being guided by the ropes held in the hand (Fig. 248),
is a simple way, though requiring more strength and steadiness
of arm, when the coast is rough or dangerous, than is possessed
by many steersmen. The brace for the feet should be bolted to
the seat-board or strongly screwed from
——=mF—> above and beneath. Another equally
simple way is to screw the brace for the
feet upon the forward sled (Fig. 243),
cutting a shallow gain in the tops of the

Fic. 248. runners to hold it more securely. In this
way of steering the arms can reinforce the legs, or the steering can
be done by the legs alone. Itis a very effective method,which gives
a high degree of control of the forward sled without cumbersome
tackle and leaves the seat-board free of obstructions.’

! Various contrivances for steering with a wheel or cross-bar are sometimes

Fi1G. 247.
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In case of a high double-runner, running foot-boards along
each side can be added. A simple way to fasten these is by means
. : of pieces of strap-iron bent as shown in
SJE lg Fig. 252 and screwed to the under side
5 282, of the seat-board, with the foot-boards
fastened to the projecting arms (Fig. 253).
The dimensions to which the irons should be
bent depend upon the height and size of the
double-runner, but you should take pains that
the space between the edge of the seat-board
and the foot-board is such that the feet can-
not become caught.

The problem of contriving a perfectly successful brake for a
double-runner has not yet been solved. Like all other apparatus
for emergencies it should be as simple as possible. Unless it is
sure to work it will be worse than not to have one, as you will
come to rely on it. The steersman is usually the one who first
realises the need of braking, and when practicable he is the one
upon whom it naturally devolves. If he steers with the hands he
can brake with the foot against a lever as shown below, but if he
steers with the feet it is pretty risky business trying to brake also
with the foot and, unless you can contrive some way by which

used. These work well if properly attached, and for reasonably safe coasting
can be recommended, but where a ‘‘spill ™ is
likely to occur, it may be well to consider the §
chance of being injured by these obstructions
in front of the steersman.

Fig. 249 shows the king-post squared at the
lower end (and tapering) to be fitted to a taper-
ing mortise in the cross-cleat of the for-
ward sled and held down by the screw and nut
at the extreme end. A wheel is attached to
the upperend. Any blacksmith can make an ar-
rangement like this, or the bottom of the king-
post can be split (Fig. 250) and screwed to the  F1G. 249. Fi1c. 251.
front sled, and the top can be made with a bar instead of a wheel (Fig. 251).
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he can safely and quickly brake by hand (not an easy thing to
do), the brake had best be worked by the rider at the rear. This
has some obvious disadvantages. A few ideas are given below,
but are not recommended as thoroughly satisfactory.

The simple and primitive way, so often used in the country by

FiG. 254.

drivers of heavily loaded sleds, of dropping a chain under the
runner is an effective method of braking, provided you have some
sure method of dropping the chain under the runners. Fig. 254
shows a method which can be worked from either the forward or
rear end of the double-runner. In the plan, or top view (Fig.
254), the details of the arrangement (being beneath the seat)
would ordinarily be represented by dotted lines, but in this case,
on account of the small size of the drawing, they are shown by
full lines, as they would look if the seat-board were transparent.
A way of holding up the middle of the chain is shown in Fig.
255. A small block @, perhaps
3" long, is screwed to the under
side of the seat and the chain is
held against it by the pivoted bar
& (which is pivoted to the seat-
board by a bolt and is kept in
position by the spring), and on the
under side of which a piece of metal is screwed at one end,
which prevents the chain from dropping. The end of the bar ¢

11

SFrin?-
F1G. 255.
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is connected by a wire with the lever in front. When the leveris
pushed by the steersman’s foot the bar & is pulled away from
the block & and the chain falls by its own weight under the
runners of the rear sled, which quickly brings the double-
runner to a standstill.  Fig. 256 shows the bar held in position

LZ

Fi1G. 256. FiG. 257.

by the spring. Fig. 257 shows the position of the bar after
the lever has been pressed, with the open space which allows the
chain to drop. The same apparatus can be worked from the
rear end of the double-runner by simply having the wire to be
pulled led back (Fig. 258), where it can be worked directly
by the hand or you can contrive a lever to be raised.

A method of braking sometimes used is by means of a crooked
lever formed from an iron rod, one end of which is pulled up by
the hand while the lower part has one or more prongs which dig
into the surface and stop the sled. Fig. 259 shows a form some-
times used, and Fig. 260 a top view showing position of the
handle and prongs when not in use. Any blacksmith can arrange
this apparatus, which
1s attached to the rear
sled. A similar ar-
rangement can be
contrived to work by
the steersman’s foot

FiG. 259. F16. 260. if desired. One
prong, attached to the under side of the seat-board, can be ar-
ranged as suggested (side view) in Fig. 260a.

The double-runner should be thoroughly oiled, and a coat of
shellac, followed after a day or two by a coat of varnish, will add
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much to its durability as well as to its appearance. Lubricate
the working parts with soap or tallow.

If you have a gong, it should be worked by someone other
than the steersman.

The rear sled is g

o= oo
sometimes arranged to o 22 /
swivel like the front P = 7

sled and to be steered
by a second steersman,
somewhat after the
fashion of a long hook-and-ladder truck. This gives good com-
mand of the double-runner on curves.

FiG. 260a.

Gymnastic Apparatus.—It will, in most cases, be out of
the question for you to attempt to put up any building
roomy enough for a *‘ gym,”” but sometimes a number of
you can club together and get the use of some vacant room
in which satisfactory apparatus can be fitted at moderate
expense. Some of it may be rather primitive compared
with the mechanism of a modern college gymnasium, but
will answer the purpose so far as getting up muscle is con-
cerned. Most of you can find a place for one or more pieces
of apparatus, either indoors or out. Much outdoor apparatus
can be supported on posts driven into the ground, or even
by fastening to trees. The outdoor apparatus is usually
easier and cheaper to make, but has the obvious disadvant-
ages of not being usable in bad weather or winter, to any
great extent, and will not last so long on account of ex-
posure to the weather. If, however, you fix things the
right way and take the movable parts indoors during the
bad weather, such a ““ gym ’’ will last until it is outgrown,
or until the next generation grows up to build a new one.
If indoors have the room well ventilated. Often the second
story of a barn makes a capital gymnasium. The few simple
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pieces of apparatus given here will be treated independently,
as it is of course impossible to tell how you will be obliged
to arrange them. You can vary the designs or proportions
to suit the circumstances.

White ash, hickory, oak, hard pine, and for some purposes
fir, spruce, and white pine, are suitable for gymnastic ap-
paratus. For everything which is to stand violent strain
or wrenching, as the horizontal bars, vaulting poles, and
such things, use azr-dried stock, if possible, avoiding kiln-
dried, as the latter is more brittle and inelastic, and often
utterly unfit for such uses (see Chapter II1.). Of course for
such parts only the toughest woods should be used, as
white ash, hickory, oak, spruce.

Parallel Bars.—A useful form (and not beyond the skill
of an amateur) is shown in Fig. 261. The height must, of

F1G. 261,

course, depend upon the gymnast, and can range from 3’ 6”

ol g7

to 5° 6", the width inside (between the bars) from 14" to
19", and the length from 6 to 8.
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Before beginning work read carefully Marking, Rule, Square,
Saw, Plane, in Part V., and look up any other references.

The base of the apparatus can be simply made of 2" x 6"
planks, as shown in Fig. 261, and fastened by screws (see
Screws), or, as shown in Fig. 262, the pieces
can be halved at their intersections (see
Halving), in which case thicker stock may be
used. For a small pair of bars the planks for
the base can be somewhat lighter.

The upright posts should be of strong wood ¥
not less than 2” x 4" (unless for a very small Fic. 262.
pair of bars) and should be mortised at top
and bottom, as shown in Figs. 263 and 264 (see Mortising).
These joints should be pinned.

The bars themselves should be of the best white ash (hickory,
oak, hard pine can be used), not less than 2" x 3" (unless for a
small pair of bars). The ar-
rangement and object of the
iron braces is plain.

After the apparatus is all
fitted together, take off the bars

e

and carefully round the top edges for the entire length (see
Rounding Sticks). The ends which project beyond the posts can

Fic. 263. Fic. 264.
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also be rounded on the under side (s e., made elliptical in
section, as shown), if desired.

Machine-planing is sufficient for this apparatus, except for the
bars themselves, which should be carefully smoothed by hand
(see Plane, Scraper, Sandpaper), although, of course, the whole
will appear more nicely finished if smoothed by hand. The
square edges should be ‘‘ broken’’ (7. e., slightly bevelled or
rounded) so as not to be too sharp in case of contact with them.

The whole apparatus can be simply oiled thoroughly, or can
be given in addition one or more coats of shellac or varnish (see
Finishing), but a coat of oil is sufficient for the bars themselves,
as they will be polished by use.

This arrangement has the advantage of being portable, but of
course the base can be omitted, if desired, and the posts fastened
directly to the floor. If mortises cannot be cut in the floor,
blocks can be screwed to the floor around the base of each post
so as to form a socket into which the post will fit.

Parallel bars can be readily made for outdoor use by simply
setting four upright posts (not less than 3" x 4”') firmly in the
ground, at the same distances apart as specified for the movable
bars described above, and fastening the bars to the tops of the
posts by mortise and tenon, as already shown (Fig. 263). The
posts should reach 3’ or more below ground, both on account of
the frost and to give increased steadiness, and the earth should
be thoroughly tamped down around them with a sharp-pointed
bar or stick. This apparatus should be thoroughly oiled and
can be varnished (see Finishing). The posts should be of good
thickness at the ground, but can be tapered toward the top, on
the outside, to the thickness of the bars.

Horizontal Bar.—A design suitable for the amateur
wood-worker is shown in Fig. 265.

Before beginning work read carefully Marking, Rule, Square,
Saw, Plane, in Part V., and look up any other references.
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First make the upright posts or guides. These are somewhat
like a trough in shape, side boards about 0" wide being screwed
(see Screws) on the sides of a 2" x 3" joist. Fig. 266 shows sec-
tions in the middle and at each end, blocks being inserted at the
ends for strength. The joist can be of any strong wood. The

5 I side boards, which serve as guides for

- ‘IN[ | the bar, had best be of hard wood.
% : Hard pine, oak, maple, ash, or any
. .| strong wood can be used. You will
K ol require two of the joists and four
e TS ‘?F side boards, all sawed squarely off
o : the exact height of the room.’

* .|  The usual way would be to get out
- o the pieces a little too long and, after
0 I} 7 they are fast- i
bl t .| ened together, N\J N

Hise = to saw off the &2
Fig, 263, ends so as to FiG. 266.

give the required length. Gauge lines on each side of the up-
right pieces (see Gange) and intersect these lines at regular dis-
tances by others squared across and around three sides of the
uprights, thus determining the places for the holes for the pins
which hold the bar in position. These can be bored from each
side with a §" bit (see Boring).

Another way sometimes adopted when you have one or two
stout timbers on hand or already in position for the N
posts is to screw two upright cleats of plank to the \
inner side of each timber, thus forming the groove =
for the bar, as shown in section in Fig. 267.

FiG, 267.

!You can get this height by taking two sticks whose combined length is
somewhat greater than the height of the room. By letting the ends lap over
one another in the middle, the sticks can be slipped along on each other until
they just reach from floor to ceiling. Hold them tightly together (or fasten
them with a clamp) when in this position and you will have the exact length
required,
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The uprights can now be fastened in place, taking care to have
_them exactly vertical and in line with each other. The distance
apart will depend on the length of the bar. The uprights can of
course be mortised into the floor, or the woodwork above, if the
conditions admit, but it will usually answer every purpose to hold
each end in place by four cleats firmly screwed-to the floor or
ceiling. It is usually simpler to have these uprights extend to
the ceiling, but this is not necessary, and in some cases it may
be advisable to brace them to the floor only, by wooden or iron
braces, in some of the ways already shown, or they can be guyed
with wire rope and turnbuckles.

The bar you had best have made or buy already made, in
which case you can arrange the dimen-
sions and position of the uprights to fit
the bar. Itcan be from 5’ in length to
perhaps 6’ 9" (6’ is a good length), and
should be not less than 1" in diameter,

nor over 2. It
should be of the
best clear, straight-
grained white ash or
hickory (air-dried,
not kiln-dried).
One having a steel
rod for a.core is the best. The ends can be left square and
bound with a square ferrule or band of iron of the right size to
slip easily up and down in the grooves of the upright guides (Fig.
268). Any blacksmith can arrange this, as well as the pins to
hold the bar. This apparatus can be finished in the same way
as the parallel bars just described.

A suggestion for a post for outdoor apparatus is given in Fig.
269. The post should be set in the ground at least 3’ and the
earth well tamped down around it with a pointed bar or stick.
The lower ends of the braces can themselves be set in the ground
or abut against heavier posts set in the ground, This apparatus
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should be protected from the weather as in the cases described
above.

Vaulting Apparatus.—You can buy iron standards or
bases, and of course the whole apparatus, for high jumping
and pole vaulting, but it is a simple matter
to make a pair of uprights that will answer a
the purpose satisfactorily (Fig. 270).

Before beginning work read carefully Mark-
ing, Rule, Square, Saw, Plane, in Part V., and
look up any other references.

Take two straight sticks 10’ or 12’ long and
about 2}"" square. Taper each piece with the
plane until’about 1}’ square at one end. Make
each base of two pieces of board about 4" wide :
and perhaps 3’ long, as shown in Fig. 270, or 4
halve two pieces of plank (see Halving). Mor- i
tise the larger ends of the posts into these bases
as shown in Fig. 271 (see Mortising).

Before fastening the posts to the standards,
mark a line along the middle of one side of each
post. On this line lay off feet and inches from
the bottom and carefully bore a quarter-inch
hole through the posts at each of these points
(except, of course, those near the ground) for
the pins which are to support the cross-bar or
cord (see 'Boring). Then fit the posts in the
mortises and brace them by three braces each.
The ends of the braces can be cut at a mitre and screwed in
place, or the blacksmith will make iron braces for a small sum
(Fig. 271). Finish like the other apparatus already described.

Vaulting poles should be round, very straight-grained, from
- air-dried (not kiln-dried) stock of light, strong wood, as spruce,
free from knots or any cross-grained, weak spots. The thick-
ness should of course depend on the length, but should not be

Fic. 271,
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less than 1}" for an 8’ pole (which is quite short), and the pole
should taper toward each end (see Rounding Sticks).

Spring-Board.—A form not difficult to make is shown in
Fig. 272. The framework can be made of any strong wood,
but the spring-board itself should be of the best quality of
clear, straight-grained white ash.

Before beginning work read carefully Marking, Rule, Square,
Saw, Plane, in Part V., and look up any other references.

First make the base or framework. Get out two pieces of
2" x 3" plank for the
outside pieces (to stand
on edge) and screw
blocks of the same
plank at each end to
raise the pieces from
the ground as shown.
Place these pieces so
that they spread apart
slightly at the forward
end (Fig. 272), being
about 22" apart at the rear end. Fit a cross-tie to connect these
stringers at about 2’ from the forward end.

Another cross-bar, resting on the stringers, is placed nearer the
rear end, and about 1’ from the rear end a piece of 3" x 4" joist
is fitted between the stringers and held in place by a bolt passed
through it and the stringers. This should be loose enough to
allow the block to turn.

The spring-board can be made of five strips of 3" stock, 4" wide
and 6" long, screwed to a cleat at the forward end, and securely
bolted to the block at the rear end.

This apparatus can be finished as in the cases described above.

Fic. 272.

Vaulting-Horse.—A simple affair (Fig. 273) can be easily
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arranged by making a box, perhaps 5" long and 8” or 10”
square, which can be supported by flaring legs of joist as
¢ shown in the illustrations.

First make the box (see Box-
making, in Part 1L.). The
corners and edges should be
rounded (Fig. 274), and the
whole padded and covered with
such materials as you may have
at hand or can afford for the
purpose. Laying out and saw-
ing the bevels for the tops of the
legs is the hardest part of the
job. Transfer the bevels care-

fully from your
working draw-
ing tothewood,
and saw as ex-
actlytothelines
as you can. See
also  Scribing.
Unless you
have had much experience some
paring will probably be required
to make all the legs fit. To
make the horse stand evenly see
Scribing, Winding-sticks, etc. The
other general directions given for
the apparatus described above will
suffice for this horse.

A horse for outdoors
(Fig. 275) can be simply
made of a log, perhaps 1’ Py
in diameter, smoothed F1G. 275.
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and with the ends rounded, and mounted (by mortising) upon
posts set in the ground (see Mortising). The top can be covered
with rubber, as indicated in the illustration,

The posts should be set at least 3 in the ground, and the earth
well tamped around them with a pointed bar or stick.

The apparatus can be finished as in the cases given above.

Giant Swing.—This piece of apparatus is excellent for
outdoors, and affords considerable sport
(Fig. 276).

You must have a pole or mast from 15" to 25’
long and from 6" to 10’ in diameter at the lower
end. At the smaller end there should be an iron
ring or ferrule. This can be heated and driven
on, when it will shrink so as to fit tightly and
save the end from splitting. The upper end of
the pole should first be squarely sawed off
(see Saw). The swing ropes, of which you
can have two or four (as you wish), can be
fastened by hooks to a pivot set into the top of
the post (see Boring), the latter being firmly set
up in the ground. The black-
smith can quickly fix a pivot with
hooks or pins and with a washer,
to which you can fasten the ropes
(Fig. 277). The lower ends of
the ropes can be fastened at the
proper height to sticks for handles.
Loops can also be made in which
to rest one leg if you wish. Of
course you must have plenty of room for swinging around. In
setting up the pole dig a hole 3" or 4" deep and after placing the
pole tamp the earth compactly down around it with a pointed
bar or stick.

A cheaper way, but hardly as good, is to drive a 1"/ or §" rod
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in the top of the pole, and get out a stout piece of hard wood, 3"
or 4" square and 1}’ or 2’ long, with a hole in the middle to fit
the rod, and smaller holes near each end for fastening the ropes
by a knot (Fig. 278). A washer can be put under the wooden
bar, or the top of the pole may be slightly rounded.

Other Apparatus.—There are, of course, other useful
forms of apparatus involving more or less woodwork, such
as hanging poles, fixed upright and slanting poles or bars,
and various contrivances which you can readily arrange
without more special instruction than has been given.

Ladders are of course good, but it is usually as well for the
amateur to buy these. A suggestion for a framework for hang-

Fi1G. 279.

ing rings, trapeze, poles, rope ladders, and the like, with fixed
ladders and horizontal bar, is given in Fig. 279.






CHAPTER X
FURNITURE

OME article of furniture is frequently one of the first

objects upon which the beginner (particularly the ama-

teur of mature years) tries his hand; and boys, as well as

their elders, sometimes confidently undertake pieces of

cabinet-work which would tax to the utmost the skill of an

experienced cabinet-maker, only to be discouraged by the
unsatisfactory result.

Do not be beguiled by the captivating sketches and de-
scriptions in the popular magazines and papers which tell
you how someone, at an expense of perhaps only $2.98,
easily made a roomful of desirable furniture out of packing-
cases, old bedsteads, barrels, soap-boxes, broomsticks, and
the like, with only the household hammer, saw, and screw-
driver, and a liberal supply of putty, coloured varnish, and
the occasional help of the *‘ village carpenter.”

That sort of work does very well for your feminine relat-
ives if they wish to amuse themselves in such ways or to
contrive makeshifts to save the expense of furniture made
in the usual way. You can very well help them in such
work, or do it for them, and some very neat, cheap, and
serviceable things can be made of such materials (particu-
larly with the use of cloth)—but that is not the way for you
to begin your cabinet-making. Learn to do good, plain,
simple, useful work in the simplest, most straightforward,
practical, workmanlike way. When you can do that, if you

175
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wish to exercise your ingenuity in patching up useful articles
from discarded ones you will know how to do it properly.

Be sure to begin with simple articles, avoiding attempts
at elaborate decoration. Do not spend your time in mak-
ing a useless object merely because you think it is pretty.
Think first whether your design is suited for the purpose
intended. If you start to make a case for your books,
select or make your design accordingly, and do not be mis-
led, by the multitude of overelaborated articles with which
the market is flooded, into making a parlour bric-a-brac
cabinet, all built up of turning, and jig-sawing, and machine-
made carvings, too complicated and fragile for practical
use, with the result that the books continue to be stored
on a closet shelf or on the floor.

Next look to the block-form or general proportions of the
object. The importance of this is often wholly overlooked
by the average amateur,—sometimes because he is too en-
grossed in trying to make the details pretty,—but it is
essential in making a handsome piece of furniture. No
amount of exquisite carving, inlaying, or decoration of any
kind (however beautiful in itself) will make an ill-shaped,
badly proportioned article a thing of beauty; while a well-
shaped and well-proportioned object will be pleasing to the
eye even if free from decoration of any kind.

Of course, no rule can be given for designing a handsome
piece of furniture any more than for painting a beautiful
picture, but when you have sketched out the general shape
and proportions and think you have done as well as you
can, there is one thing it is well to bear in mind—that the
average amateur is much more likely to spoil the appearance
of his work by adding too much so-called ornamentation
than by leaving the work too plain. When you become
proficient enough to add carving, or other form of decoration,
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to your work, by all means use any skill you may have
in such ways, but even then remember not to use such
ornamentation too freely. Avoid *‘ gingerbread’’ work,
meaningless jig-sawed decorations, and machine-made carv-
ings, turned out by the gross.

Look at some of your great-grandmother’s furniture (if
you are fortunate enough to be able to do so) and think
how long it has lasted, and compare it with the cheap
modern furniture after the latter has been in use for a few
years. How much of the latter would be in existence now
if it had been made when the ancestral articles were ? The
durability of the old things is partly due to the quality of
the wood and its seasoning. The use of whole pieces (in-
stead of scraps of all kinds of stuff glued up with cheap
glue), the way the articles were put together, and the gen-
erally honest work put into them had much to do with it.

Bear in mind in undertaking a piece of cabinet-work that
you must hold yourself to a higher standard in the matter
of accuracy of detail, in order to produce a really satisfactory
result, than is necessary for much of the other work often
done by amateurs. Many slight inaccuracies, which are of
little consequence in the rougher kinds of work, become
such gaping and conspicuous defects in cabinet-work as to
detract much from the satisfaction that should be taken in
home-made articles. Remember, then, that while it is easy
to make your furniture strong, it is by no means easy to
produce close, accurate joints, smooth, true surfaces, square,
clean-cut edges, and a good, smooth finish. Choose, there-
fore, simple forms, easily put together, for your early
attempts; for it is much better to make a modest and un-
pretentious article well than to make an elaborate one badly.

First and foremost, when you come to the actual work,
use thoroughly seasoned wood. This is essential to making
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permanently satisfactory furniture, as you will learn after
you have spent much time in making an article out of half-
seasoned stock, only to see the ruin of your carefully exe-
cuted work begin as soon as the finish is dry, or even before.

Although it is very easy to tell you to use nothing but
properly seasoned stock, you will doubtless sometimes be
deceived, however, as it is by no means an easy matter for
the beginner to determine; but you can at least try your
best to get wood in suitable condition, for it will be time
well spent. (Read the remarks on seasoning in Chapter III.)

Be content with the more easily worked woods in your
early attempts. Do not buy highly figured, heavy, and
hard San Domingo mahogany (no matter how beautiful) for
your first table or bookcase—nor even quartered oak, nor
mottled walnut burl, nor wavy maple—but begin with plain,
straight-grained material, easy to work.

White pine is often considered rather cheap and common
in appearance, but it is suitable for many things in the way
of furniture. It is one of the best woods to ‘‘ stand,”’ or
hold its shape, and if not desired of the natural colour
(which, is, however, suitable and attractive for some objects)
it can be painted. It can also be stained, but is not to be
compared with whitewood in this respect.

Whitewood is, like pine, easy to work, durable, can be
obtained in wide boards, can be painted, and takes a stain
exceedingly well.

Black walnut is good to work and is well suited for furni-
ture, though its sombre hue is not always desirable.

Cherry, when soft and straight-grained, is easy to work
and is often (when highly figured or wavy) one of the most
beautiful woods. It is easy to finish.

Mahogany is a wood of great beauty and durability, and
holds its shape exceedingly well, but the beginner should
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confine himself at first to the lighter, softer, straight-grained
varieties, which can be easily obtained. You can then try
the more highly figured and harder kinds, which will tax
your skill in smoothing them.

Oak in its softer, straight-grained forms is well suited to
the work of the beginner. It is durable, and an article
made of oak will stand more abuse without serious deface-
ment than most of the other woods used for furniture.
When quarter-sawed it is more difficult to smooth than
plain, straight-grained oak, but as you acquire skill you
will find quartered oak one of the most satisfactory woods.
Oak can be stained if desired.

Many other kinds of wood are sometimes used, as syca-
more, ash, birch, beech, maple, rosewood, butternut, ebony,
etc., but these woods you can try for yourself, if you wish,
as you progress in skill, and thus learn their peculiar char-
acteristics.

An important point, not always realised by the amateur,
is that the stock for good furniture should be planed true,
that is, free from winding. Buy stock that is as true as you
can find (see Chapter II1.) and have it planed to be as true
as possible. Have as much of this truing done by machine
as you can afford, for it is not worth while to spend an hour
in working down a surface by hand (see 7ruing Surfaces, in
Part V.) when a machine will do it in five minutes. There
are, of course, cases in which this accuracy is not essential,—
and judgment must be used, as inall intelligent work,—but,
as a rule, it is highly important that the surfaces should be
reasonably true if you wish to do your work as it should be
done. The pieces, when fitted, should come together easily
and naturally, and not require to be sprung or twisted or
bent in order to be able to put the article together.

Your furniture should always be hand-planed and scraped,
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for, though the slight hollows and ridges left by the planing-
machine may not be noticeable while the wood is in its
natural state, as soon as the surface is finished and begins
to have a lustre these inequalities become conspicuous.
This applies to any small irregularities of the surface. You
cannot get the surface too smooth. You will be surprised
at first to see how noticeable slight defects in the surface
become in the finished work.

Curved edges occur often in furniture. Many of these
curves can be cut with a turning-saw or a keyhole- and com-
pass-saw, but the easiest way (and the most accurate, until
you have acquired considerable skill with the saw)is to have
them cut at a mill by a jig-saw or band-saw at but slight
expense. Have a piece of waste wood put on the under
side to prevent the burr, or ragged edge, left by the
sawing. These curves can be smoothed with the spoke-
shave alone, or spokeshave and file, or file alone, according
to the conditions, as you will soon learn by experience, the
final finishing of the surface being given with fine sandpaper.

Put the different parts of your article of furniture com-
pletely together once (without glue or nails) to see that
everything fits right, that the joints close properly, and that
the whole job is as it should be, before putting together
permanently.

This often seems to the amateur a needless precaution
(and it occasionally is), but, although it takes some time, it
is the practice with skilled workmen and therefore a pre-
caution which should not be neglected by the beginner.
You will discover the importance of this when you carelessly
assume that all the parts of a writing-desk, for instance, will
come together properly, or that you can easily correct errors
as you go along, only to find, when you have the work
nearly put together that something is wrong. In the effort
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to mend the trouble you will be apt to loosen the parts
already fastened, or will have to take the whole apart, which,
when glue or nails are used, is particularly discouraging,
and apt to damage the quality of the work.

Be particular to clamp the parts of your work together
thoroughly when using glue and to allow time enough be-
fore removing the clamps (see Clamps and Gluing).

Care should be taken in putting your work together to
get it *‘ square,’’ that is, to prove the accuracy of the right
angles. In some cases this is of course essential to having
the work come together at all. In others, the appearance
will be much injured if the article tips to one side or is
slanting or twisted. Inall cases it is essential to the proper
closing up of the joints. It will not do to assume, as the
beginner often naturally does, that because the parts of the
work seem to be accurately made that the whole, when put
together, will, therefore, be square. It must be tested.
You will be surprised to see how much ‘‘ out of square’’
and how winding the result of your most careful work will
sometimes be if you do not test it as you put the parts to-
gether. In addition to the obvious way of applying the
square (see Sguare) to the angles, using the large steel square
when you can: there are many cases in which measuring
diagonals is a good test, altering the angles of the work
until the two opposite diagonals are equal, when the work
will, of course, be rectangular. This is a good way for
large “‘ case ”” work, using a stick, or fitting two adjustable
sticks, after the manner described on page 167, between the
angles, when the latter can be altered until the diagonals are
equal.

At the same time that you are testing for squareness you
must also look out for winding, by sighting across the front
or back, using winding-sticks, if necessary.
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When your work has a back fitted in, as in the case of a
bookcase or cabinet, this will help you much in the final
adjustment.

Do not attempt to put your case work together in an up-
right position, but upon horses horizontally, or flat upon its
back or face.

It is well to use corner-blocks in the angles of your furni-
ture, in places where they will not show (see Corner-blocks,
in Part V.).

After you begin to acquire some proficiency in your work,
a little beading or chamfering can sometimes be used to good
advantage, but it is well not to be too lavish with this kind
of ornamentation.

Wall-cabinets and other articles to be hung on the wall
can be neatly attached to the wall by brass mirror-plates
screwed upon the back. These should usually be sunk into
the wood so that the back will be smooth.

Your furniture can be finished with oil or wax alone, or
with shellac or varnish, as described in Part V. 1In the case
of articles to be hung against wall-paper or where any deli-
cate fabric will be exposed, it is well to avoid finishing with
oil alone unless the greatest care is used, for a very slight
surplus of oil will quickly soil the paper. For the work of
the amateur nothing is better than shellac.

When your work is made of parts which can be readily
separated, such parts as are joined without glue or nails, it
is best to take the work apart before finishing. Unhinge
doors and take off locks, escutcheons, mirror-plates, han-
dles, and the like. Take out removable shelves, backs, and
all detachable parts. Finish all these parts separately and
then put the work together again. You can finish the sepa-
rate parts better and more easily, but of course this can only
be done with such parts as are readily separable.
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In some cases it is desirable to stain your furniture, but
as a rule you cannot improve on the natural colouring, which
deepens and mellows with age. If you wish mahogany-
coloured furniture, use mahogany, or, if you cannot afford
that, simply paint or stain some cheaper wood of the de-
sired colour, but do not try to imitate the grain of the
mahogany. There are two objections to these attempts at
imitation. First, they are not honest; and, in the second
place, the deception is usually a failure.

Finally, be simple and honest in all your designing, your
construction (which above all things should be strong and
durable), and your finishing. Do not put in your room an
object which appears at a distance of ten feet to be a ma-
hogany or black walnut centre-table, but which on closer
examination turns out to be a pine washstand in disguise.

There are, as you know, hundreds of articles of household
utility, other than those here given, which are suitable for
the amateur to make, but it is hoped that the suggestions
about those which are included in this chapter will be of
service in the construction of other objects.

Book-Rack.—A sim-
ple rack for books (Fig.
280) can be of any
length desired, about
six inches wide, and of
half-inch stock (or
slightly thinner), but the dimensions can be varied accord-
ing to circumstances.

FiG. 28o.

Before beginning work read carefully Marking, Rule, Square,
Saw, Plane, in Part V.| and look up any other references.

Be sure that the bottoms of the ends are accurately cut. The
other edges can be rounded if you wish (see Spokeshave and
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File). The hinges should be sunk in the wood, so that they will
not injure the books (see Hinges).

See end of introduction to this chapter for directions about
smoothing, putting together, and finishing. See also Scraper,
Sandpaper, and Finishing, in Part V.,

Desk-Rack.—An easily made arrangement to put on the
back of a table or desk is shown in Fig. 281, and can be

FiG. 281.

made of stock of from }” to 3" thickness, according to the
size of the rack.

Before beginning work read carefully Marking, Rule, Square,
Saw, Plane, in Part V., and look up any other references.

First make the two boxes (see Box-making, page 219), and then
the shelf above them. This can be fastened to the tops of the

boxes by screws from underneath. The

g"ﬁ; edge can be slightly rounded. The rail

hi' VA or guard at the back and ends of the

FicG. 282. Fic. 282a.  shelf should be made independently.

The back and ends can be joined as

shown in Fig. 282, and the whole then fastened to the shelf by

screws (see Boring and Screws) from underneath before fasten-

ing the shelf to the boxes, or it can be dowelled on, as shown
in Fig. 282a (see Dowelling).

Partitions can be fitted in the boxes, forming pigeon-holes or

compartments, if desired. These partitions can be nailed in
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place or, to be more workmanlike, can be fitted in grooves (see
Grooving and Shelves).

See end of introduction to this chapter for directions about
smoothing, putting together, and finishing. See also Scraper,
Sandpaper, and Finishing, in Part V.

Hanging Book-Shelf.—A wall-shelf (Fig. 283) is useful
and good practice for the amateur. It should not be made
too deep (from front to
back). Half-inch stock
is heavy enough, if the |p o
shelf is not more than
two feet long. \

/'/,

Before beginning work 7
read carefully Marking,
Rule, Square, Saw, Plane,
in Part V., and look up any FIG. 283.
other references.

This shelf can be simply put together by nailing, setting the nails
carefully (see Nailing and Nail-set). Carefully mark lines (using
the square) by which to nail the pieces in their proper places. It
is not worth while to use glue if the
parts are put together in this way.
A stronger and more workmanlike
i way is to groove the lower shelf into
the sides and the sides into the
upper shelf (see Grooving). In this
case glue should be used and the
work tightly clamped (see G/uing and
Clamps). It will be much stronger
to fit a back between the two shelves and the sides. This should
properly be set in a rabbet cut around the space, as shown in Fig.
284 (see Rabbet).

See end of introduction to this chapter for directions about

lutmmnmmmm
it
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o
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smoothing, putting together, and finishing. See also Scraper,
Sandpaper, and Finisking, in Part V.

Wall-Cabinet. —An open cabinet or hanging case for
books, magazines, or other small articles (Fig. 285) can be
77 of any desired proportions, but

~ o~ should not be very large. Half-
) \\\\ 7 / inch stock is sufficiently thick.
it :
| \ \
1

Before beginning work read

F
ll / ’// 4 carefully Marking, Rule, Square,
i
l

i Saw, Plane, in Part V., and look
] "'/ up any other references.

4' This case should have a back.
Rabbets should be cut to receive
the back, as in the case of the
wall-shelf just shown (see Rabdbet),

the top and middle shelves bein
T /// P g

. narrower than the lower shelf by
the thickness of the back.
This case can simply be nailed

together (see Nailing and Nail-
set), but it will be better to groove the shelves into the sides (see
Grooving).

See end of introduction to this chapter for directions about
smoothing, putting together, and finishing. See also Scraper,
Sandpaper, and Finishing, in Part V.

|
1

F1G. 28s.

Hanging Bookcase.—A simple and useful case for the
wall (Fig. 286) can be made on much the same principle as
the small case just shown. It is well not to make such cases
very large, and, unless quite small, stock from §” to 3" in
thickness will be suitable.

Before beginning work read carefully Marking, Rule, Square,
Saw, Plane, in Part V., and look up any other references.
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Instead of a back, strips can be screwed on vertically (Fig.
286), being sunk so as to be flush with the back of the case

(Fig. 287).

See end of introduction to
this chapter for directions about

F1G. 286. Fic. 287.

smoothing, putting together, and finishing. See also Scraper,
Sandpaper, and Finishing, in Part V.

Wall-Shelves.—An easily made
arrangement is suggested in Fig. 288.
The design can easily be varied if
you wish.

Before beginning work read carefully
Marking, Rule, Square, Saw, Plane, in
Part V., and look up any other refer-
ences.

The construction is extremely simple,
the shelves being merely screwed on
from the back.

Get out the back and the shelves, and smooth them. Mark
lines across the face of the former at the places for the shelves,

Nm™

F1G. 288.
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bore holes through the back from the face for the screws (see
Boring), and countersink the holes on the back (see Countersink).
Screw the shelves in place (see Screws) to see that everything is
right, then take apart and finish.

See end of introduction to this chapter for directions about
smoothing, putting together, and finishing. See also Scraper,
Sandpaper, and Finishing, in Part V.,

Pipe-Rack.—A modification of the shelf arrangement
just described makes a good
rack for pipes and other articles
for smoking (Fig. 289).

Before beginning work read

‘.MMMMUE/IMW“WWM){77/}/#71/7//?},/////;%
carefully Marking, Rule, Square,

7 > Saw, Plane, in Part V., and look

up any other references.
This differs from the article just
described only in the shape of the

;“gla%r‘si‘%% Ei . shelves, which have openings in

LI e

I1G. 2:9. F16G. 290.

tie edge for holding pipes. These openings can be made either
with a fine saw or by boring holes and cutting in to them from
the edge (Fig. 290).

See end of introduction to this chapter for directions about
smoothing, putting together, and finishing. See also Scrapger,
Sandpaper, and Finishing, in Part V.

Wall-Shelves.—A quite simple form is shown in Fig.
291, having a small box with lid. A combination of this
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form with the design for a pipe-rack can easily be made if

desired.

Before beginning work read
carefully Marking, Rule, Square,
Saw, Plane, in Part V., and look
up any other references.

The construction is plain from
the cases already described. The
hinges should be sunk in the edge
of the lid (see Hinges).

See end of introduction to
this chapter for directions about
smoothing, putting together, and

finishing.  See also Scraper,
Sandpaper, and Finishing, in
Part V.

Wall-Cabinet. — The cabi-

Fia, 29r1.

net shown in Fig. 292 should be rather small, for if large it

F1c. 292.

will look clumsy. It can be
made of half-inch stock.

Before beginning work read
carefully Marking, Rule,
Square, Saw, Plane, in Part
V., and look up any other ref-
erences.

The construction is quite
similar to the preceding cases.

If you have no board wide
enough for the back, two can
be joined (see Formting and
Gluing).

The cupboard is simply a box without front or back (see
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Box-making, page 219) screwed to the back from behind (see Bor-
ing and Screws). The shelves at the sides of the cupboard and the
bracket underneath it can be screwed from the back and from
the inside of the cabinet, as in the preceding cases.

The door (see Doors) can be fitted and hung (see Hinges) after
the whole has been put together.

See end of introduction to this chapter for directions about
smoothing, putting together, and finishing. See also Scraper,
Sandpaper, and Finishing, in Part V.

Corner-Shelves or Cabinets.—A simple form of hang-
ing corner-shelves is shown in Fig. 293. This can be of any
size, of course, but such articles look clumsy if made very
large. Half-inch stock is heavy
enough unless the case is quite
large, when $” or " thickness can
be used.

Before beginning work read carefully

Marking, Rule, Square, Saw, Plane, in
Part V., and look up any other refer-

ences.

7

F1aG, 293. FiG. 294.

One of the sides can be made wider than the other by the
thickness of the stock, so as to lap over and secure a tight and
strong joint at the back. The top board (with rounding front)
can simply be nailed down on the sides (see Na#/ing and Nail-set),
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or, to be more workmanlike, a rabbet (Fig. 294) can be cut
around the edge of the top on the under side into which to fit the
sides, which can be screwed in place (see Rabbet, Boring, Counter-
sink, and Screws). This rabbet
should not come quite to the front
edge of the top.

The shelves can be screwed in
place from the back (see Screws), .
carefully marking lines with the
square, for boring the holes, be-
fore putting the case together,
and countersinking the holes
upon the back.

This case (being fastened by
screws) can be taken apart for
finishing.

See end of introduction to this
chapter for directions about
smoothing, putting together, and
finishing. See also Scraper,
Sandpaper, and Finishing, in
Part V.

A\

A standing cabinet like Fig.
295 can be made in the same
manner as the hanging cabinet
just shown, but can, of course,
be larger. Stock from }” to }” in thickness can be used.
The rail at the top can be made and put on as directed for
the desk-rack shown in Figs. 281 and 282.

F1G. 29s5.

Medicine-Cabinet.—Any small cabinet can be used for
medicines by simply arranging the shelves in any convenient
manner. A simple way is to have a series of horizontal
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grooves on the inside of each side, into which the shelves
can be slipped at any desired distance apart. A design
for an easily constructed
medicine-cabinet for the
wall is shown in Figs. 296
and 297.

Before beginning work
read carefully Marking,
Rule, Square, Saw, Plane,
in Part V., and look up any
other references.

A good size for a small
cabinet is to have the main
box-part, the cabinet proper,
about 15" wide, 20" high,

Fic. 206. and 7" deep. It can be

made of }" stock. The con-

struction is like that of the other cases already shown. The

joints should properly be grooved (see Grooving and Gluing),

but the whole case can be nailed together, although the result

will be inferior (see Nailing and Nail-set). The back should be

set in a rabbet as in the cases already shown. The arrangement
of the hinges is shown in the illustration (see Hinges).

The partitions can be of thin stock (1" or {%"). The doors
can have thick cleats, shaped as shown in Fig. 297 (enlarged in
Fig. 297a), with holes bored down from the top for homceopathic
phials. Care must be taken not to bore the holes through (see
Boring). Stop boring before the spur comes through and clean
out the bottoms of the holes with a gouge.

A small drawer can be fitted to one of the small compartments,
as in Fig. 297 (see Drawers). If the edges of the doors are made
to lap slightly where they come together, rabbets being cut on
opposite sides of the edges (Fig. 298), the joint will be tighter,
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but a little space must be allowed or the doors may bind. The
rest of the details are like those of the cases already described.

uﬂmuummmmw-

m.nll

FiG. 297.

See end of introduction to this chapter for directions about
smoothing, putting together, and finishing. See also Scraper,
Sandpaper, and Finishing, in Part. V.,

I o

F1G. 297a. Fic. 298.

Bookcases.—A plain case (Fig. 299) can be made of any
desired size. If quite small " stock can be used, but ordi-
narily 7" thickness will be best. The method of construction
is practically the same as in the cases already described.

Before beginning work read carefully Marking, Rule, Square,
Saw, Plane, in Part V., and look up any other references.

The shelves can all be fastened in, if desired, but a good way
13
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is to groove the top and bottom shelves into the sides and make
those between movable (see Sielves, in Part V.).

The back can be fitted by simply cutting a rabbet on the
back edge of each side for the entire length (see Rabbet), and
making the shelves of such a width that they will not project be-
yond the rabbet. A narrow piece can be screwed from the back
lengthways, above the upper shelf, as shown in Fig. 3oo. The

F16. 299.

rest of the back can then be screwed in place (see Boring and
Screws). The back, being too wide to be made of one board,
can very well (for a plain case of this sort) be of matched boards
or sheathing.” Do not force the back too tightly into place,—that
is, crossways of the boards. Allow a little play for the expansion
and contraction.

! This method of putting in a back answers very well for the beginner, and
is often used in cheap work, but, unless quite small, the really workmanlike
way is to make a panelled frame, which is screwed in place as one piece. The
degree to which the panelling is carried depends upon the size and shape
of the back. When you become able to make your work more neatly and
accurately than can be expected of the beginner, yon will do well to construct
the backs in this way, but it involves much more labour and is hardly worth
while for such simple work as you will do at first,
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See end of introduction to this chapter for directions about
smoothing, putting together, and finishing. See also Scrapes,
Sandpaper, and Finishing, in Part V.

A *“ knock-down ”’ method of putting together with tenons
and wooden pins (Fig. 301) is not
very difficult, but requires care and
accuracy. In the case of the book-
case just shown, the upper and lower
shelves can be pinned through the
sides, which will hold the case firmly,
and the other shelves can be mov-
able (see Skelves). A case fastened
in this way can be readily taken
apart. This method can be applied to other designs for
bookcases and cabinets.

FiG. 3o01.

Before beginning work read carefully Marking, Rule, Square,
Sazw, Plane, in Part V., and look up any other references.

The general principle is that of the mortise and tenon (see
Mortising). 1If you cut the mortises for the pins before cutting
the tenons on the ends of the shelves you will avoid the liability
of splitting the tenons. The pins should taper and the angles of
the pins and tenons be very slightly bevelled, that is, the sharp
edge taken off.

The ends of these shelves can be slightly ‘‘ cut under’ or
bevelled inwards (see Fig. 302, which is exaggerated), on the
% same principle that the ends of floor boards and
W the liki arepsometimes slightly bevelled, to ensure

FiG. 302, a closely fitting joint.

See end of introduction to this chapter for directions about
smoothing, putting together, and finishing. See also Scraper,
Sandpaper, and Finishing, in Part V.

A good form for an open bookcase suitable for the be-
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ginner to make is shown in Fig. 303. This design is suit-
able for a low, or dwarf, bookcase of whatever length may
be desired. If of quite small size it can be made of " stock
throughout, but in most cases a thin plank (perhaps 1}” to
1}” thick) had best be used for the ends.

A curtain can be added if desired.

Before beginning work read carefully Marking, Rule, Square,
Saw, Plane, in Part V., and look up any other references.

The curves of the ends can be sawed by hand (see Zwrning-
saw and Keyhole and Compass Saw),
or better by band-saw and jig-saw at
a mill, and smoothed with spoke-
shave and file (see Spokeshave and
File). The shelves (at least the up-
per and lower ones) should be
grooved into the sides and glued
(see Grooving and Gluing), although,
as in the other cases already de-
scribed, nails can be used, but the
result will be inferior (see Nailing
and Nail-set).

The plainness of the upright edges
of the ends can be relieved by a little
beading (Fig. 305), which you can
do yourself or have moulded at the
mill (see Beading).

Little brackets, screwed under the lower shelf at each end, as
shown in Fig. 306, add to the stiffness of the case. A back can
be fitted into rabbets as described above, but in this case it
had best not come above the top shelf, a rabbet being cut on
the under edge of the latter as well as in the sides. The bottom
shelf can simply be made narrower and without a rabbet.

See end of introduction to this chapter for directions about

Fi1G. 303.
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smoothing, putting together, and finishing. See also Scrager,
Sandpaper, and Finishing, in Part V.

The bookcase shown in Fig. 304 can be of any desired
size and proportions. It can be of #” stock, although the
upright ends can well be of thin plank.

’//

BN

FiG. 304.

Before beginning work read carefully Marking, Rule, Square,
Saw, Plane, in Part V., and look up any other references.

This case can simply be nailed together (see Naiing and
Nail-set), but the more workmanlike way is to groove the sides
into the top and the bottom shelf into the sides (see Grooving).
The second shelf from the top can be grooved into the sides,
and the upright partition forming the cupboard can also be
grooved in place. This process involves careful laying out and
accurate cutting. The other shelves can be removable. The
base-board can be bevelled or curved on the top edge (or moulded
by machine) and can be mitred at the corners. It can be fastened
with fine nails (see Nailing and Nail-set). The front piece can
be glued as well as the mitred joints. A moulding can be nailed
around the top as shown, being mitred at the corners.’

! A more workmanlike way is to work all such mouldings on the edge of the
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The other details of construction do not differ from those of
the cases just given, except in the matter of making and fitting
the door, for which see Doors in Part V.

A common way of making the sides of
such cases is to make the side itself of
board thickness, and to face the front edge
with a strip (which can be glued on) from
1}” to 2" wide, according to the size of the
case, in the way shown in Fig. 305 (see
Gluing). This gives a wider edge to the
side and the shelves can fit behind the fac-
ing strip.

Beading can be worked on this strip, as
shown (see Beading).

See end of introduction to this chapter

FiG. 305. for directions about smoothing, putting
together, and finishing. See also Scraper,
Sandpaper, and Finishing, in Part V.

Desk and Bookcase.—Various combinations of book-
shelves with a desk can be arranged. A useful form for a
small one is shown in Fig. 306. The height is of course
regulated by the necessary position of the desk-lid when
dropped. The general principles of the construction are
the same as those of the cases already shown.

Before beginning work read carefully Marking, Rule, Square,
Saw, Plane, in Part V., and look up any other references.

top, making it as much thicker as may be required, thus avoiding putting on
the moulding across the grain of the piece to which it is fastened, which is not
a scientific form of construction ; and for that matter it is a more thoroughly
workmanlike way to work all mouldings on the solid wood.

The top can be made of two thicknesses, the moulding being worked on the
edge of the under piece before the two are glued together. Various forms of
moulding can be worked on the edge by a moulding machine at almost any
wood-working mill,
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The wing, or attachment at the side, can be grooved into the

side of the main part.

g Y,
| h
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The back should reach across from one part to the other, which
will give stiffness to the whole.

The desk-lid, which should be set in perhaps 4" from the front
edge of the case, can be prevented from dropping too far by
chains fastened inside to the lid and the sides of the case. Vari-
ous other arrangements can be bought for holding a desk-lid in
the proper place, '
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The inside of the lid must of course be smooth. If panelled
as in Fig. 306 the panel must be thick enough to be flush with
the frame on the inside (see Doors). There will be more or less
of a crack around this panel, but this is unavoidable. Lids of
this sort are sometimes made with a smooth surface (without
frame or panelling), but this requires some form of cleating to
prevent warping (see Cleafs).

The small brackets under the lower shelf will help to stiffen
the case.

A few shelves can easily be arranged in the desk compartment.
If you wish a number of pigeon-holes and compartments, a good
way for the amateur to fit these is to make an independent case of
pigeon-holes and compartments, without front or back, of thin
wood (perhaps 1''), and of such outside dimensions that it will
just slip into the desk-space. This open box-like arrangement
can be nailed together with fine brads.

The best way to make it is by fitting all the divisions into
grooves, but to do this by hand requires more work and care
than can be expected of the ordinary amateur. The grooving
can be done by machine. A convenient arrangement is to have
rows of parallel grooves into which the division boards can at any
time be slipped to form compartments of any desired size.

See end of introduction to this chapter for directions about
smoothing, putting together, and finishing. See also Scraper,
Sandpaper, and Finishing, in Part V.

Music-Case.—The construction of the form shown in
Fig. 307 is like that of the examples already shown. The
sides, top, and bottom should be of $” or " stock, but the
shelves can be thinner.

Before beginning work read carefully Marking, Rule, Square,
Saw, Plane, in Part V., and look up any other references.
This case can be simply nailed together (see Nailing and
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Nail-set), but the more workmanlike way is to groove the bottom
shelf into the sides and the sides into the top, as in the cases

already shown (see Grooving).

A moulding at the top can be
made as in the bookcase shown in
Fig. 304.

For various ways of putting in
the shelves, see Skefves, in Part V.,

The back can be thinner (1)
and should be fitted in arabbet cut
around, as already shown in the
illustrations.

See end of introduction to this
chapter for directions about
smoothing, putting together, and
finishing. See also Scraper,
Saendpaper, and Finishing, in

0
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Part V.

Fi1G. 307.

Plant-Stands.—The form shown in Fig. 308 is of quite
simple construction and is useful to hold a large flower-pot.

F1G. 308.

It should be made of }” stock. The
top can be from 8” to 12" square.

Before beginning work read carefully
Marking, Rule, Square, Saw, Plane, in
Part V., and look up any other refer-
ences.

Simply make a box (see Box-making,
page 219), without top and bottom, with
the grain of the four sides running up
and down. Before putting together saw

the curves at the bottom. As the grain of the four pieces all runs
up and down, these sides can be glued together without nailing

(see Gluing).

Screw four cleats around the inside of the top
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(Fig. 309) with holes bored in them for screws with which to fas-
ten on the top from underneath (see Boring and Screws). Round

the top edge as shown (see Spoke-
shave and File), and smooth the sur-
faces. Then, having shaped the
edge of the top as shown in Fig. 308,
fasten it in place and the stand is
ready to finish.

See end of introduction to this
chapter for directions about smooth-
ing, putting together, and finish-

F1G. 309.

and Finishing, in Part V.,

ing. See also Scraper, Sandpaper,

The form shown in Fig. 310 is made upon a similar prin-
ciple, and can be of a larger size than would be satisfactory

for the first pattern.

Much care must be taken
to so lay out and cut the
slanting edges of the sides
that the pieces will come
together accurately. After
the top has been fastened
on, a little piece of mould-
ing can be put around be-
neath the edge of the top as
shown, provided you have
the skill to do it neatly. The
corners must be mitred, and
the moulding fastened on

Fi1a. 310.

with fine brads, which must be set (see Nailing and Nail-set).*
See end of introduction to this chapter for directions about

smoothing, putting together, and finishing.

Sandpaper, and Finishing, in Part V.

See also Scraper,

1See footnote on page 198.
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Tables.—A plain table, which although not especially
ornamental is serviceable for many purposes, is shown in
Fig. 311. It can be made of any size and proportions and
the details can easily be varied.

Before beginning work read carefully Marking, Rule, Square,
Saw, Plane, in Part V., and look up any other references.

Fic. 311,

The construction is too simple to require special description.
The legs and the cleats at the top should be of plank thickness,
the rest of §’ stock. The legs can be halved where they cross
(see Halving), or for a rough job can be simply nailed (see NVaz/-
ing). The cleats at the top of the legs should be nailed or screwed
to the legs, and will act as cleats to the top, which is fastened to
them. The boards forming the top can be simply laid with the
edges touching, for a rough job; but where a good surface is re-
quired the joints should be glued (see Fointing and Gluing) and
the surface smoothed afterwards.

Extra cleats can be put under the top if needed for stiffness,
and additional lengthways stretchers can be added to connect the
upper part of the legs.

The whole should be planed and sandpapered and can be
shellaced or painted. The remaining details do not differ from
those of the subjects already shown.

See end of introduction to this chapter for directions about
smoothing, putting together, and finishing. See also Scraper,
Sandpaper, and Finishing, in Part V,

»
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A table of simple construction and neat appearance (Fig.
312) can be of any desired size and proportions.

Before beginning work
read carefully AMarking,
Rule, Square, Saw, Plane,
in Part V., and look up
any other references.

The legs can be from
13" to 2} square, ac-
cording to the size of
the table. After being
squared and cut to a
length they should be
tapered toward the bot-
tom by planing down two
opposite sides and then
the other two. The tapering, however, should not extend to the
tops of the legs, but to a point a little below the bottom of the
rails, or cross-bars, which connect the legs. On the two inner
sides of the legs
mortises must be / —
cut to receive
tenons on the
ends of the rails
which connect
the legs, as shown
in Fig. 313 (see
Mortising). l
These rails can
be of ¥’ stock, e 300
the curves on the lower edge being cut with the turning-saw or
compass and keyhole saw, and finished with spokeshave and
chisel or file. The curves can be omitted, of course, if preferred.

Do not try to put this table all together permanently at one

FiG. 312.
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operation. First put together two legs and the connecting piece,
then the other two legs and the connecting piece, and finally
join these two sides by the remaining rails. Glue the joints
(see Gluing) and the parts should be securely clamped (see
Clamps) until dry. Corner-blocks can be put in at the angles
(see Corner-blocks).

Holes must be bored in the rails by which to fasten the top.
If the rails are not too deep, vertical holes
can be bored, countersinking deeply if neces-
sary. Deep countersinking can be done by
first boring a hole large enough to admit the
head of the screw to the depth required, when
the hole can be continued with a smaller bit.
If the depth of the rail is too great for this
process, the hole can be made by a species of
counterboring, making first a larger hole in
the side of the rail (on the inside), an inch or
so from the top, and boring down into this
hole from the top. A slanting cut can be
made from below with the gouge to allow the screw to be slipped
into the hole (Fig. 314). Another way is to screw cleats on the

inside of the rail with a vertical hole through which the
\ | top can be screwed on (Fig. 315).

Fi1c. 314.

The top, if too wide for one board, should be glued
up before being dressed off (see Fointing and Gluing),
and the edge shaped and smoothed. Then, laying the
/ top face downward on the horses or bench, place the
frame upside down upon the top. When in the exact
| position mark a line around the inside of the frame,
continue the holes in the frame a little way into the top,
using a bit a trifle smaller than the screws, and then screw

the frame securely to the top (see Boring and Screws), measuring
~ carefully to see that you use screws which will not protrude

through the top of the table. Depend entirely on the screws to
hold the top on. Do not fasten a table-top on with glue (see

um

Fi:. 315.
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Laying out the work, in Chapter IV.). If the table does not
stand even, see Scribing and Winding-sticks. The final scraping
(see Scraper) of the top can well be left until the table is put
together, when the whole, after being scraped, can be carefully
sandpapered with fine sandpaper (see Sandpaper).

The remaining details do not differ from those of the articles
already shown.

See end of introduction to this chapter for directions about
smoothing, putting together, and finishing. See also Finishing,
in Part V.,

An excellent centre-table for the amateur to make (Fig.
316) is useful for many purposes. About three feet square
on top is a convenient
size,

Before beginning work
read carefully AMarking,
Rule, Square, Saw, Plane,
in Part V. and look up
any other references.

Get out four legs, from
13" to 2" in diameter, ac-
cording to the size of
the table. They can be
tapered slightly, as in the
preceding case. Groove one side of each leg to receive the end
of the cross-partition shown in the cut (see Grooving). These
partitions can be 3" to $'" thick. One of them can extend across
(diagonally) from post to post. The other can be in two parts,
reaching to the centre; or the partitions can be in four parts,
meeting in the centre. This framework of legs and cross-par-
titions can be bound together at the top by cleats screwed on top
(Fig. 317), holes being made in the cleats by which they can in
turn be screwed to the top of the table. The lower shelf, or

F16. 316.
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shelves (being made in four parts), can be fastened up from
underneath, cleats, also, being used if necessary. The shelves
can be of 1<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>