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INTRODUCTION.

————

I placing the Boy JoINER in the hands of my young readers, I enter-
tain the hope of adding to their sources of enjoyment.

There is a charm in occupation which can scarcely be understood
by idle persons, nor does the enjoyment end when the time has been
whiled away; for the permanent results remain in the comfort or
gratification we are enabled to give to those around us.

‘Whether in the play-hours at boarding-school, or during evenings
at home; whether at the sea-side or in the garden; the boy who is
handy with tools, who, as the boys say, “ can make all sorts of things,”
becomes a most important individual, and is able to confribute to the
pleasure of hislcompanions in numerous ways.

It is rarely that we meet with a boy who has not some construc-
tive powers, or who would not evince them if he were permitted the
use of tools. I assure all intending “ Boy Joiners” that the fear of
tools is groundless ; it is only at the very outset that they seem clumsy
or feel heavy—that the hammer seems specially designed to hit your
finger, and the chisel to cut you.

. If you just keep your left hand behind your tools whilst working,
you will soon become accustomed to their use, and you will be sur-
prised at the dread with which you formerly regarded them.

I must remind you that whatever is worth doing at all is worth
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doing well. I havenot merely said “ Do this,” or ““do that,” as if this
were a mere toy book for infants. I wish to cultivate that manly tone
which is natural to all English boys, and I have therefore, when
necessary, explained the principles of construction required for the
proper carrying out of the work in hand. T have even ventured to
add a few lessons in the delineation of geometrical figures, without
a knowledge of which the Boy Joiner would, as it were, grope in
darkness, whilst by their aid he will be able to construct the required
forms with ease and rapidity.

I will in conclusion only say that the instructions here given are
practical ; that T have when a boy constructed all the objects described,
and that I have seen these and similar ones made by others.

Should any of my readers wish to pursue the subject further,
they will find complete courses of study worked out in my Technical

Manuals.

Eii1is A. Davipson,
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THE BOY JOINER.

—_—

TOOLS, AND HOW TO USE THEMNM.

To boys of an industrial or mechanical turn of mind, the very name of
“teols ” possesses a charm which others can scarcely understand; and I purpose,
therefore, giving some information about them, before starting on the actual
work in which they are to be employed-—to describe, as it were, the characters
who are to perform on our stage. The few hints given will serve as a
guide in the selection of the tools.

A well-fitted teol-chest is mot by any means to be undervalued, but
you need not wait until you possess one. You can buy tools singly, just as
your work requires them, and I shall, in the course of this book, give some
instructions for the construction of a chest to contain them.

If, however, you are disposed to purchase a tool-box, do not buy one
in which the tools are mere toys—this is absolutely a waste of money—and
you will be annoyed by the failure of your work, and your inability to
accomplish your wishes, owing to the inefficiency of your tools.

There is an old adage that a “good workman can work with bad tools.”
Very likely he can, but if so, it is just because he is a good workman. His skill
enables him to overcome every difficulty, and to make each tool do its,best;
but he would be able to work better, and certainly with greater ease, with
good tools:

This book is not however addressed to good workmen, but to boys,
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How to Make a Box.

f:f’ii;s,z w

&

u’

Boxes are always useful, and they can be made in various ways. I wil?

give the very simplest, and then show you how the method of construction
can be improved upon.

We will suppose that you wish to make a box (Fig. 45) two feet long
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and one foot high; but of course the same method would be followed whatever
might be the measurements desired.

You will require wood as follows :—Two pieces for back and front, 2’ long
and 11" wide, 4 0"; two ‘pieces for sides, 11" long and 11" wide, 1' 10"; total
510", of 11-inch wide deal,  inch thick.

You will observe that the whole width of the end is to be one foot, therefore
the end ﬁiedes must be eleven inches wide, and to these are added the back and
front, each half an inch thick, making together the required size of twelve
inches wide.

As far as we have proceeded, the height is only eleven inches, but if we add
the thickness of the bottom and the lid of the box—which are to be half an
inch each—we shall make up the height to twelve inches. The bottom and lid
‘will requirg each two feet of deal, half an inch thick, and twelve inches wide.

If you find any difficulty in getting boards twelve inches wide, you can
glue them up of narrower ones, say of two widths of six-inch boards.

The sides are to be attached to each other and to the bottom by nails, or
rather sprigs, the heads of which should be hammered below the surface by
means of a punch.

As already said, this is the simplest method of construction. The next best
is by the uniting the sides by the 'joint called the “mitre.” For this purpose the
sides and ends must be cut of the full length, and their edges must be planed off,
50 that they may meet at a right angle; then, having been glued together, a
cutting is made with the saw through the angle, as shown in Fig. 46, into which
a strip of very hard wood dipped in glue is inserted. When the glue is quite
hardened, the strip of wood is shaved down: so as to be quite flush with the side.

The best way, however, of joining the sides of a box or drawer, is by the plan
%known as‘ Dovetailing, which is of three kinds, common, lap, and mitre.
Common dovetailing shows the form of the pins or projecting parts
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as well as the cavities cut to receive them in both of the sides, the parts being-

cut as shown in Fig. 47.  Fig. 48 represents a variation of this form, used in

Fig. 49.

attaching the fronts of drawers to their sides, and for similar purposes. Here
the dovetail is seen on the one side only, a ledge being left so that the ends.
of the dovetails do not penetrate quite to the front.
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Lap Dovetailing is similar to this, but in that system the ends of
the dovetails of the side are shortened, and the recesses which are to receive
them are not cut through. When joined together, therefore, only the ledge is
visible on the return side.

Mitre Dovetailing, sometimes also called secret dovetailing, con-
ceals the dovetails, and shows only the mitre at the corners. The manner
in which this joint is effected will be understood from Tig. 49, in which
the two parts o and B are given, each part being lettered to correspond with the
position it is to occupy when the sides are joined,

Mitre dovetailing is particularly useful where the faces of the boards are
intended to form a salient angle, that is, one which is on the outside of any
piece of work, but where the faces form what is called a *re-entrant” angle,
that is, a joint to be seen from the imside, common dovetailing is most
generally used, because, first, it is stronger, since the dovetails pass entirely
instead of only partially through ; secondly, it takes less time to execute; and
thirdly, by the very nature of the work the dovetails are concealed inside.

Fig. 50 shows a good method of joining two boards at right angles to each
other by mortices and tenons. This plan is useful where a strong partition is

required in a large box.
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A Writing-Desk.

This is an exceedingly usetul article, which I recommend every Boy Joiner
to attempt, and 1 am certain that with but a little care and perseverance the
attempt will not fail.

The desk as a whole is nothing more than a deep box, the lid of which,
instead of being fixed horizontally, so that its edges should be parallel to the top
and bottom of the ends of the box, is cut obliquely, so that when the desk is
opened a slanting surface is presented (Fig. 66).

The wood used may be mahogany, baywood, or even pine. Rosewood is
not adapted for the purpose, it is too heavy, and by far too hard to work ; but of
course you can make your desk of cedar or baywood, and veneer it with rosewood,
walnut, or any other of the ornamental woods, and this is the plan usually
adopted. In veneering, as will be shown in the article on inlaid work, page 86,
you can produce very pretty. effects, and these are particularly applicable to the
top of a desk, on which you might form a border, or your own initials, or those
of any one to whom you intend presenting the results of your work.

A very nice size to adopt is ten inches wide at the end, and eight inches
high, and this desk might be fifteen or eighteen inches wide in the front.

You must obtain, then, in the first instance, some wood half an inch thick,
well planed and smoothed. If yo\u do not intend to veneer the desk you should
use pieces of wood which are prettily veined, but if the surface is to be covered
this need not be studied.

I will assume that you intend to veneer the desk, and that, therefore, its
appearance before veneering is of no consequence.

Cut two pieces to your size, 10" by 8" (Fig. 67). Find the middle of the one
side, 4, and draw the line o 3. This line is to be drawn at the exact slant you
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intend the surface of the desk to be when open, and from the diagram you will
see that if the piece o B 0 D were rotated in the point 4, then D would come to d,
ctoc,Btod And this is précisely that which takes place when the desk is
opened. Having drawn this line, then, on both end pieces, cut down it carefully
with your tenon-saw, which must be held quite perpendicularly during the
operation. Unless you are quite sure of your power in wielding your plane you

bad better not attempt to plane these edges, as, if you take off more at one part

D C
B
%
2
cl 4 E
Fig. 67.

than another, the exactitude with which the two parts should fit would be
destroyed.

In order to smoothen them, therefore, you had better place a sheet of fine
glass-paper on a flat surface, and, holding the pieces perfectly upright, rub the
edges on the paper until any projections are removed, but the edges need not be
quife smooth if you intend covering them with veneer.

The back and front of each part having been cut to their proper length and
width, the sides are next to be put together by means of a simple dovetail joint,
as shown on page 54. The two pieces which are to form the bottom and top are
to be let in from the inside. They must fit exactly, and are to be secured by
means of sprigs driven through from the outside. A strip of wood should be

F
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glued around the edges of the bottom on the inside, to give further security, and
to close up any crevice that may have been left.

If the desk is not to be veneered the angles must be joined by the mitre
or secret dovetail, as described on page 54.

In that case, too, the top and bottom must be differently fixed. The edges
of both must be planed slantingly towards the inside, and the same must be done
with the corresponding edges of the sides, so that the top and bottom may sink
in without any joint being visible; and a ledge having been nailed all round the
inside, the top and bottom are to be glued to it, and then screws are to pass
from the ledge into the top and bottom, but must not reach entirely through the
thickness of them. ,

The two parts of the desk are now to be attached to each other by means of
narrow hinges, called desk hinges, which are to be sunk into the edges of the
shorter sides. Great care is necessary in fixing these, so that when the desk
is closed the two parts may exactly correspond, and that the part 4 ¢ may form a
portion of the upright surface B 5.

The general B‘ody of the desk having been thus constructed, the writing
surface next claims attention. The partition shown towards the distant side of
the desk must be made. In the first place, a strip of wood about two and a half
inches wide is to be fixed vertically at about three inches from the back, and under
this a similar piece is to be glued horizontally, thus forming, as it were, a long
and narrow box. This box is to be divided into compartments, as shown in the
drawing, viz., one at each corner for ink-bottles, next to these spaces for stamps,
steel-pen nibs, &c., and between these a long space for pens in holders.  Around
the walls of the two compartments intended for stamps, &c., narrow strips are
to be glued to support lids made to lift off by means of small knobs. The lids
must be so placed that these knobs do not rise above the edges of the divisions,

in which case they would prevent the closing of the desk.
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In the middle compartment, two thin pieces of wood are to be glued against
the back and front. These are to be about one and a half inch wide, and must
be slanted off towards their ends. On these a piece of wood curved towards the
middle is the rest, to form a tray, the space underneath being used for sealing-
wax, seal, &e. In order to raise the tray, it is only necessary to press on one end
of it (over the slanting part of the supports), when the other. end will, of
course, rise.

Now, there is always a certain charm in mystery, and so I will show you
how to make the “ secret drawers® of the desk.

You will remember that we have just constructed a long box against the
back of the desk, and when this has been done, there will, of course, be a space
underneath it; in this the secret drawers are to be placed. They will not be
very broad, but we must not mind that.

In the first place, cut a piece of board a quarter of an inch thick, to fit
with the utmost exactitude into the space below the long ‘box already fixed.
It must fit so closely, that when in its place it must be:continuous with the
front of the box, and that the recess may be entirely unnoticed.

Having placed this in its precise situation, bore holes, with a long and fine
gimlet, through the bottom of the cavities intended for the ink-bottles, down into
the top edge of the additional piece. Obtain at the ironmonger’s a couple of long
French nails; these are very thin and smooth, with neat flat heads, and they will
just drop through the holes in the cavity into those of the sham wall, thus
Leeping it in its place. Make a false bottom to the cavity, so.that even if the
ink-bottles are taken out the heads of the nails may not be seen, and so no
one will be ““any the wiser ” as to the existence of the sham wall, or the drawers
behind it.

To remove the sham wall, withdraw the nails, and by just pressing against
one end of it the other will protrude, and you will be able to take hold of it.



102 THE BOY JOINER.

A piece of wood about an inch square is to be glued to the back, and to this
a piece one inch wide and about seven inches long is to be fastened by a hinge.
This will serve as a support for the book-rest, which may be made to stand more
or less upright by its means.

This. useful article may, however, be rendered more portable in the following
manner —Attach the two sides to each other by means of small hinges, so that
they may fold together like the covers of a book. TFix two wooden pins of about
one-eighth of an ineh thick in the edge of the shelf, and bore two corresponding
holes in the carved sides, so that the shelf may be fixed or withdrawn at pleasure.
Make the piece of wood, to which the support is to be attached at the back, of two
pieces, glued on the two parts of the bookstand in such a way, that when it is
opened they may meet closely together, and having fastened a similar piece by
means of a hinge to the support, this is to be fixed to the two blocks by means
of wooden pins and holes, as used in the shelf.

As already stated, the window in the design given is one of the simplest
form ; and as the Gothic tracery with which many of the windows, doors, and
panels of churches are filled is extremely beautiful, I give here the method of
drawing a few examples, in order to afford guides for carrying your work beyond
the common objects usually sold.

“Whatever is worth doing at all is worth doing well ; and the principles here
laid down will enable you to draw the figures with geometrical correctness, and
to strike curves with your compasses in a manner infinitely better and quicker
than you could do them by ¢ free-hand.” I advise you to study the geometrical
figures in the little text-book of * Linear Drawing,”* which will enable you not
merely to copy, but to design for yourself.

Fig. 83 is the elementary study on which the following figure is based.

* ¢Tinear Drawing and Practical Geometry applied to Trade and Manufactures,” by
E. A. Davipson, published by Cassell, Petter & Galpin,
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Having drawn the circle, describe on the diameter two equal semicircles meeting

at the centre . Divide one of these semicircles into six equal parts, and seb off

one of these sixths from 4 to . Draw a line from & to %, and divide it into four

equal parts. From the middle point of ¢ » draw a line passing through the
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centre of the semicircle, and cutting it in ¢. From ¢ set off on this line the
length of one of the fourths of & #. This point, and the two in & 2, will be the
centres of the interior curves.

Fig. 84 is the further working out of this elementary figure. Draw the
outer circle of the required size; carry the work as far as described in the last
figure, and all the rest of the curves will be drawn from the same centres.

Tigs. 85 and 86 are the elementary stages of the beautiful piece of tracery
shown in Fig. 87. We will commence with Fig. 85, which shows how to inscribe
three equal circles in a circle.

At any point in the circles, as A, draw the radius A o, and another line, A 7,
at right angles to it. From a, with the length o 4, cut the circle in B and c.
From B and ¢ draw lines cutting the circle in » and ®, and carry the line on until
it cuts the horizontal line in F.

Bisect the angle F, that is, divide it into two equal parts, and draw the line
which divides it, until it passes through a o in H. From o, with the length o =,
mark the lines pcand EB in1and 5. From H, 1, and 7, with radius ® A, draw
the three required circles, each of which should touch the other two, and also the
outer circle.

‘We now proceed to the next stage of the figure, which is shown in Fig. 86.
Having inscribed three equal circles in the circle, join their centres, thus forming
an equal-sided triangle. From the centre of the outer circle draw radii passing
through the angles of the triangle, and cutting the circle in points, as &, and two
others. Draw e 4, and bisect it by ¢ g. Then the centres for the curves, which
are in the semicircles in the completed drawing (Fig. 87) are on the three lines
de,cg,and ce.

These curves are called ¢ foliations,”

or “feathering,” and the points at
which they meet are called cusps.

Fig. 88 shows how to begin to draw Fig. 89. Draw two diameters at right
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angles to each other, and join the ends of these, thus forming a square in the
circle. Divide each of the quadrants into two equal parts by lines cutting the

sides of the square in points, as ¢ and #. Join these points, and a second square

ol

Fig. 88.

Fig. 90. Fig. 91.

will be formed within the first. The middle points of the sides of this inner

square, as &, ¢, d, are the centres of the arcs which start from the extremities of

the diameter.
From 5, with the length & d, draw part of a circle, and from g, with radius
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