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HOW TO MAKE COMMON THINGS.

. .

CE[APTEB 5
', INTRODUCTI»O"N

In th.ese days all young people want “to make
somethmg’.. In most of our Fublig "Schools, and
in very mapy of our Elementazy Schools, the im-
portance af “teol-work ” has been recogmzed and
workshops | are gcw ﬁtted up a’}d pat at the service
of those who dehght in * mamng thmgs In some
" of our technical departments provision is even
made for doing metal-work. This little book is not
intended for those who have such a complete set of
tools as is provided under these circumstances, or
who have a personal instructor in handicrafts, but
for those who have the “desire and will” to do
something by themselves without any elaborate
appliances. Perseverance does most in the acquisi-
tion of this as in other branches of knowledge, and
it is the “ practice that makes perfect.”

Nobody will learn to make a box, or fit up a
cupboard, by merely reading about it, nor will the
first attempts bring out such good results as later
ones. The proper use of tools is of an immense
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can do a good deal of useful work without it. They
may have to work in a back-kitchen or in a scullery;
well, never mind—Ilet them make the best of it. In
the summer time many of them can work outside,
and thus get more room. o

As to tools, get some one who understands them
to buy them for you, and second-hand tools can
sometimes be had very cheaply. Do not, however,
think those tools are the cheapest that cost the
least money; they must combine good quality and
fair price, or they may be very dear indeed.

For heavy work—by this we mean anything that
comes outside model-making with thin wood, card-
board, and other light materials—you require a
bench on which your work can be dome. If you
cannot get a small carpenter’s bench, you can very
likely fit up something for yourself that will answer
the same purpose. A small deal table that is firm
on its legs will answer the purpose; it must also be
placed firmly against the wall. In addition to this
a good strong stool is an advantage; it will do for
holding wood on while it is being sawn.

In selecting your wood for making things it is of
great advantage to have it dry and well seasoned.
Boxes and packing-cases can often be bought cheaply,
and form a good stock of wood for an amateur.
Egg-boxes offer good lengths of wood for this
purpose. The nails must be carefully drawn with
pincers, and the lengths of wood stored up in some
rather dry place. This wood is rough, and will
afford material for planing, if you happen to possess
such a tool as a plane. Successful planing can only
be accomplished after some practice.
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HOW TO MAKE A HAT-RAIL, ETC.

To begin with a very simple but a useful article—
a hat-rail. Take a length of wood about $ inch thick,
and saw off about 4 feet of it. To do this, mark
off the distance by taking a rule—a two-foot rule you

F16. 1.—Hand-saw.

will most likely have by you; measure it off from. -
one end, and run a pencil-line along the line through
which you wish to saw it. For this purpose you
use what is called a hand-saw, as shown in Fig. 1.
Place the wood on the stool, hold it firmly down
with the left knee; then take the saw, drawing it
along the pencil line in which you intend to cut it,
using but little pressure. Do this two or three
times, so as to make a shallow groove, to act as a
sort of guide to your saw in cutting. Hold the saw

F16. 2.—Paring-chisel.

firmly in the hand, and do not let it “ buckle ”; if it
does this the blade will be spoilt. To avoid buckling
keep the thrust forward very steady, pushing the saw
downward by gentle pressure; in drawing it back
for the next cut use no pressure. Having cut off a
length, the next thing is to get it a proper width,

*his purpose, if it is much too wide, you had
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better rip it down with a saw. If you only have a
narrow piece to take off, it can be done with a
paring chisel, such as is shown in Fig. 2. Such
chisels as these are made from 6 to 10 inches long,
and from § of an inch to 2 inches wide. As you
will not be able to get an assortment at the first,
one about § of an inch wide will perhaps be the
most serviceable. To work with the chisel, keep
the flat face upward, steady the wood to be cut
with the left hand, pushing the end firmly against
a ledge which must be

'l

nailed to the surface of [F— — —
your bench. If you are |——
using a table for that
purpose, a piece of wood
about { an inch _in
thickness nailed flat
down to the edge of
your table will answer
this purpose.

GmP the handle of Fig. 3.— Carpenter’s Square.
the chisel with your
right hand; with your left steady it and push it
forward, keeping, as we mentioned, the flat side of
the chisel upwards. Having now got your piece of
wood cut to the proper length and breadth, the next
thing is to sec that the edges are square with the
sides ; that is, that they are at right angles to each
other. This is done by taking a carpenter’s square,
as shown in Fig. 8. It consists of a thin blade of
wood or metal fixed at right angles into a piece of
wood from half to three-quarters of an inch thick.
By the square all your work must be tested. When
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the thicker part of the square is held close to the
edge, and run along the same, the small blade points
out all along it a direction at right angles to that
edge.

In all your work the square is a guide that you
must never neglect. Before going on any farther,
test the ends; see that they are “square.” A smaller
square is also used for testing the edges of work
smoothed by the trying-plane. Now the next
Process is to smooth the front and edges of the rail.
For this purpose you must have a plane. All boys
like planing—they like to see the thin shavings
turned off, curling up and collecting at their feet—
but it is not so easy to get a smooth surface as you
may imagine. It requires some paticnce and work
to bring up a nice smooth surface. We have there-
fore introduced you to an easy piece of work to
commence with. If you are using wood that has
been made up before, as in the boxes we mentioned,
see that there are no nails, pebbles, or lumps of grit
in your wood, for anything of this kind will spoil the
blade of your plane at once. If you buy new wood,
you can sometimes have it already planed, but then
you deprive yourself of the opportunity of acquiring
skill, which is very important if you want to get a
practical knowledge of carpentry work.

Now for a word or two about planes. If you go
into a carpenter’s shop, you see planes of different
sizes and shapes, so that you may wonder which of

hem would best suit you. For your long zail you

ill find a jack-plane, as shown in Fig. 4, the best

sducing level surfaces of all kinds. In this the
~hich is the name given to the wood block
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used in the direction of its length, and not obliquely.
It is used for smoothing large surfaces and getting
long straight edges; it is, however, too heavy for you
to manage.

Now, to start upon the work of smoothing the
surface and edges of the rail you have cut, place one
end firmly against the ledge in the bench ; then take
the plane, and stand close to the bench with your
left foot forward; take the handle of the plane in
your right hand, holding firmly the front of the tool
with your left. Then put the plane flat on the wood ;
then slide it backwards till the blade comes to the

F16. 5.—Smoothing-plane. F1a. 6.—Marking Gauge.

edge of the wood. Hold the front of the tool tightly
down, then push it forward steadily; then you will
find the iron “bite,” and a shaving will come curling
upwards through the slit in the plane. A few steady
strokes such as this will no doubt give a fairly
smooth surface. Then the wood must be turned so
that the edges can be served in the same manner, so
that all traces of the saw-cuts are removed. Having
planed up your rail, test it again with the square,
and look along the edges to see if they are straight,
'd having satisfied yourself that you have done a
d piece of work, you may like to stain it in
of a harder wood. To do this for a dark
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which this arm can be held at any point. Having
determined this point and fixed the scratcher, pass
the block of the gauge along the edge of the rail,
and scratch the same distance across any of the
pencil-lines previously drawn. The use of this gauge
will increase in favour the more it is used, for it
saves a great deal of separate measuring for short
distances.

Having determined on the exact position for each
of the pegs, the next thing is to prepare to fix them.
See that all your screws fit, and that when they are
in their places they run “flush” with the screw-
plate at the back of the peg. Place the rail flat on
the bench; hold the peg in its proper place; take
a brad-awl of the right size for the screw—rather
smaller than bigger —or the screw will fit loosely;
then carefully bore the hole, which shall be in the
line marked on the board. The second must be
in the same line immediately under it. Then screw
both in tightly. Do the same with the second, and
so on till they are all fixed. They should be upright
and firm on the rail, at an equal distance from each
other, and the whole will be a useful article in bed-
room, hall, or passage, where clothes or hats are to
be hung up. If finished in the careful and exact
manner we have pointed out step by step, our young
workman will have something to point to as good
work, and will have acquired skill and method in his
work that will help him on in making more difficult
things, where several other tools must be employed.



CHAPTER 1II.
HOW TO MAKE A BOX AND FIT IT.

WE have an idea that when you are able to make
a box, it will help you to make several other things
that are made much in the same way; such as cup-
boards, cabinets, and articles that can be fitted up
with shelves, partitions, and such like.

The first thing, you must make up your mind as to
what you want the box for, because if it be to keep
your tools or any such heavy things in, it must be of
a much stouter make than one requned to keep
light articles in.

We will suppose you want to make a serviceable
tool-box for yourself. In this case you do not want
one large emough to keep your saws and tools of
such length, unless you go in for a complete tool-
chest, which is outside our instructions altogether.

Suppose you arrange that your box shall have
outside dimensions of 18 inches by 14 inches and
12 inches deep, including a hollow lid of 2 inches,
and a tray to fit inside the box, to be made into
divisions in which you can keep a stock of nails,

scrcws, and other items for your work. This must
L)
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be a strong box, and well made. To put the sides
and ends together well, and to give it the greatest
strength, carpenters generally dove-tail their edges;
t.e. the edges are cut so that projections of wedge-
like form fit into hollows reversed in shape. This
method we will fully describe in a later chapter; in
our present stage of work it is a little too difficult.

Unless you have some good wood by you, we
should advise you to get some new £ inch stuff for
it. We have now such a tool-box that was made
some twenty-five years ago, and it seems to be as
strong and not at all aged by the number of years
it has been in constant use.

First cut off the lengths for sides and ends, which
must be 9 inches wide. Smooth them with the
plane, then put the two sides together; test them
with a square, and see that they are in every way
the same size. In planing up the ends be careful
how you do it, for if you are too rough with this
operation the wood may split, for you will be planing
across the grain; for this work the plane must be
very sharp. The next thing to be taken in hand
is the bottom of the box. As your wood is only
9 inches wide, this is evidently not wide enough; you
must therefore cut off two pieces the length of your
box, and one piece must be cut down so that when
one piece is joined to the other, you get a board 14
inches wide, after planing and trimming. The second
piece must therefore be rather more than 5 inches
wide. The pieces for ends and sides should be 10
inches wide when trimmed. To jomn these pieces

scurely, their edges must be planed so that they
tly fit, which can be seen when they are made



HOW TO MAKE A BOX AND FIT IT. 19

to slide one over the other, and leave no space what-
ever between them. Having done this, you must
make some glue ready for joining them. If you
have no glue-pot, you must get half a pound of glue;
break it up and put it into a jar; put a littie cold
water in it; then stand it in an outer vessel nearly
full of water; and the water in the outer vessel must
be made to boil and kept boiling for some time till
all the glue is melted, and it comes to a nice even
consistency somewhere about that of thin treacle.
Then take a small, flat, stiff-haired brush, which
you can buy for-a penny, and put some glue along
the edge of one of the pieces to be glued. Be careful
and spread the glue evenly, and do not smear it
beyond the part that needs it. Now slide the edge
of the other piece along it, and take care that it is -
flush with it; put it away to dry, and see that
nothing shifts it during the time—it requires to get
perfectly dry. When dry you will find the whole
slab of wood as strong as if it had originally been
in one piece. Now square it up and it will be ready
for the sides, and its size should now be 18 inches by
14 inches. Get some good 1} inch nails; tack the
sides lightly together; see that they are square by
putting the “square” into each corner; see also that
the sides stand perpendicularly to the bottom, to
which they are to be tacked lightly. Having satisfied
yourself on this point, take a brad-awl of suitable size ;
keep it upright when boring the holes, so that there
is no fear of the nail coming through the wood.
Next nail the whole together, and you will have the -
shell of a box. The next thing is the Bd. The
pieces for the ends and sides must e of the sewe
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thickness as that of the box itself. The top may be
4 inch stuff. Proceed in the same way as with box
itself, first joining the pieces together for the top,
then putting them together with sides and ends.
To be economical with time, the pieces for the top and
bottom can be glued at the same time, and they can
be glued so that the joint comes across instead of
lengthwise of the box, if it suits your purpose and
material better. When the lid is made it should
exactly fit the box; this must be tested before
going further.

ST O T L T,

YT E AT T

STy TT O 3 T I T

Fia. 7.—Supports for the Fia. 8.—Plan of tray, with
tray. divisions.

Having succeeded thus far, the next thing will be
to get a pair of strong, 1§ inch brass or iron hinges,
and at the same time get a suitable lock and key.
For the hinges, portions of wood must be removed,
so that the plate which is fixed to the box is flush
with the edge. Fix on the place in which it is to be
sunk ; then mark it round with a brad-awi; then cut
it carefully out with a sharp chisel. Do not cut
down deeper than the thickness of the plate, and so
fix the hinge that lid and box are flush with each
other when the lid is closed. This will require a
little neat fixing, but it is not difficult; it only
requires care. Similar portions must be removed
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on the lock. Mark out its place near the centre of
the front portion of the box ; cut carefully away with
gouge and chisel only such portions as are needed
to imbed the lock into the wood. Hold it in its
place, and put a hole through the front by means of
a brad-awl, to find the spot where the barrel of the
key must go in; then enlarge this by means of a
gimlet, such as is shown in Fig. 10. Then a trifle
lower down bore a second hole which will admit the
wards of the key; then connect the two by cutting
the wood away with a chisel; or if you have not one
small enough, try to do so with a penknife. This will
form rather a rough keyhole, but with a small rat-
tailed file it can be smoothed up; then put into it
the eye which you will have bought with the lock.
Now screw the lock into its place. See that it does
not hinder the tray from being easily moved out or
in. If the lock projects a little inwards, a portion
of the front of the tray can be easily removed by the
chisel. Now put your tray in, and screw into its
place the “shoot” of the lock, the plate of which will
have to be let into the under edge of the lid. Now
shut the box, try the lock, see that the lid fits close
all round, take a punch and hammer and knock the
heads of the nails a little distance below the surface
of the wood, then fill the small holes up with putty,
level with the surface. Let them dry, and they will
become as hard as the wood itself.
You can yourself make the putty you require by
~ixing whiting and linseed-oil, mixing it up by
of a thin knife, so that no lump is allowed
w8, After the putty is dry, smooth all
h the box over with sand or glass-paper;
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must use the oilstone, There are several kinds of
oilstone employed for setting edged tools; the best
and the greatest favourite with our carpenters is the
Charnley forest stone, which is found in Leicester-
shire. The Canada oilstone is also a good stone,
and costs somewhat less than the Charnley stone.
The stone is generally set in a block of hard wood
(Fig. 13), and fitted with a cover to keep grit off,
and to prevent any substances sticking in with
the oil and drying in it. Small conical tins of
oil are generally kept for use with these oilstones.
A little petroleum is used
with the oil.

You may not at first find
it quite so easy as you think
to put a nice fine smooth
edge on a plane-iron or ‘ |
chisel ; it is quite a matter o
of practice. Hold the iron . 13'_0,;;:::3’ box and
and the hand grasping it
at such an angle that the cutting edge is kept flat
to the stone, and do not bear too hard on it. You
can test the edge from time to time, before con-
sidering it finished.

TO MAKE A PAIR OF STILTS.

Boys are often fond of stilt-walking as well as
carpentering. It may not therefore be out of place
to give a ready means of making a pair of stilts,
English boys go in for this as a matter of amuserment,
and not as a matter of necessity. In some countries,
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however, it becomes a matter of necessity that chil-
dren should be taught to walk on stilts. The ground
is sandy, and streams have to be forded, and to
manage stilts skilfully is a necessary qualification to
get about from place to place. We should think it

rather curious to have to
m "H mount the roof of our house,
or even the roof of a stable
to get on to stilts, but the
inhabitants of the “Landes
of Gascony” do this fre-
quently in the morning, and
e \w'y do not quit the stilts till
night.

The most daring piece of
stilt-walking is probably
that of the Yankee who
3 i l’j } i ‘U[ some years ago crossed t.h'e

7 a ° Rapids of Nlagara by this

\ﬁ method of walking.

A pair of stilts for learn-
ing on is easily madec.
Select a pair of uprights
of whatever length you re-

j quire, strong enough to bear

L ) L il your weight, and as light as
f;’t‘ ;t;fﬂ:’::;::t’: is consistent with strength.
Plane them up with the

trying-plane, then you must fix on the places for
*he foot-pieces. For a beginner these must not
more than 12 or 14 inches above ground, and
ght must be long enough for you to have

wdhold. When you get more expert the
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foot-pieces can be placed higher up, and at last
perhaps so high up that you can venture to leave
your hands free, and only need the end to be strapped
firmly to the leg, as far as the thigh in the first
instance; after “the practice that makes perfect”
~ only perhaps as far as the knee.

The foot-pieces must be made of stout tough wood,
cut somewhat in the shape of those in Fig. 14.
Smooth them up by planing, then get some strong
screws, and put them on, in the manner shown in Fig.
14,a. In boring the holes be careful not to split the
wood, or it will be so weakened as perhaps to be
useless. Some prefer a loose piece of leather strap
nailed across the foot-piece something like the top of
a stirrup, but this we leave to you to do as you like
about.

Many useful and ornamental articles can be made
by carrying out the simple rules we have given in
this chapter, such as sets of shelves for books or
natural history specimens, frames for drawers, and
even drawers themselves. The articles herein men-
tioned are however better made when you can make
dove-tail and other joints which we intend to describe
in a later chapter.

We urge again that although this work is done as
recreation, it is no reason why it should not be well
done. Your hand and eye will both be the better
trained by careful than by careless work. Work
nicely finished off, no matter how simple its cha-
racter, is always creditable, and is worth looking at,
while careless work never can be looked upon with

pleasure.



CHAPTER IIL

HOW TO MAKE A SET OF SHELVES FOR BOOKS
OR OTHER OBJECTS.

FirsT, we think it better to give instruction for
a definite object; we will therefore take a very
simple set of book-shelves, three feet wide, and with
three shelves.

The first thing is to get your wood. This you can
prepare for yourself, or you can buy it already pre-
pared, by paying a trifle extra per foot. If you have
not & good set of planes, or if you have not acquired
sufficient skill to plane a nice even surface large
enough for shelves, it is better to buy the wood
already prepared. Do not, however, let the ease
with which wood can be got, put you off from
acquiring the skill of preparing it yourself.

For the shelves in question, you want four lengths
of 2 inch thick, 6 inches wide. This cut off and
planed will cost you 1s. For the uprights you want
two pieces, each, two feet long ; these will cost you 4d.
““ake sure that the edges of the shelves are quite

Test them as we have before directed.
n the distance that you wish between the
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shelves. The ends will allow 8 inches between the
bottom one and the second shelf, and 7% inches and
6 inches respectively between the second and the
third, and the fourth length will make the top. If
however you wish to cut a curve at the top and
bottom of the ends, as in Fig. 15, ‘@, you must
arrange the distances between the shelves accord-
ingly, or leave one shelf out. This, however, is a
matter of detail best left to yourself, the method of

.

Fi1a. 15.—Set of Shelves.

putting the shelves together being the subject of our
directions.

The putting together of the shelves is one that
must be determined by the skill you have already
acquired in carpentry. Having fixed on the places
for the shelves by marking the inside ends with a
pencil, if you can hollow out channels into which the
ends of the shelves will slide, so much the better; if
not, they can either be nailed by long French nails
being driven through the end pieces, or little slips of
wood may be nailed on the inside, to which the
shelves may be fastened.

Let us give directions first for those who desite \o
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have the shelves fitted into the ends. Shape the
ends as in Fig. 15, then pencil the position for each
shelf as shown at Fig. 15, a, leaving about a quarter
of an inch from the front edge. Be careful of your
marking, for the exact thickness of the shelf must be
allowed for. Now with a hand-saw or tenon-saw,
Fig. 18, cut along the dotted lines to about a quarter
of an inch in depth. With a gouge next”cut the
front curve for the front edge of the shelf. Now
with a chisel remove the wood between the cuts.
Do this carefully, so that all the wood is fairly cut
and not torn away. Repeat this operation till you
have a groove for each shelf, then serve the opposite
gside in the same way. You will have to fasten the
wood firmly down to your bench while sawing these
grooves, for if the wood shifts the edges of the
grooves will not be cut straight. Having completed
the grooves in both sides rub them smooth with
sandpaper, then slip the shelves into their places.
See that they fit well. Next prepare some glue to
fasten the shelves permanently in their places. Then
put some of the liquid glue on to the edge of each
shelf, and push it permanently into the groove
prepared for it. When all the shelves are so fixed,
put the whole set back downwards on to the bench,
fixing it so all the shelves are square with the ends.
In this position allow it to remain till the glue is
bard and dry. The set of shelves may then be re-
moved without any fear of getting them wrung out
of their proper position.

The shelves must now be stained. This can be
done either by mixing umber and linseed oil as we
recommended in thp last chapter for the box, or
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you can buy stain of any tint you wish, already
prepared. The stain as bought will always admit of
being made thinner by the addition of linseed oil.
Pat the stain on with an ordinary painter’s brush or
flannel. When the stain is quite dry it must be
varnished, but before this can be done it must have
a coat of size. This size you can buy at an oilman’s,
A pennyworth is enough. Mix it with some water, and
let it dissolve by the fire ; then put it on in the same
way as you have already done with the stain. When
quite dry put on a coat of clear varnish; this you
can also get at the oilman’s. When this is thoroughly
dry, your shelves should look exceedingly well, and
fit for any room in the house. The staining and var-
nishing, if properly done, makes them look to be

- made of a superior kind of wood to ordinary deal, of
which they are really made.

To fix them to the wall get four brass “lugs,” and
screw them at the back of the shelves, by which
means they can be nailed to the wall You may
prefer to support the shelves on brackets; a pair of
handsome ones may be had for 3d. To give a still
more finished appearance to the shelves, buy four
lengths of leather, prepared for the edges of the
shelves, and nail strips along each shelf, by the

-ordinary brass or ornamental brass nails. Then the
front shows somewhat after the manner of these in
Fig. 15,b. The total cost of material for completing
the set of shelves according to our directions is only
3s. 6d., and they will be as useful and ornamental as
many sets that would cost a guinea if bought ready
made. '

If you have not acquired sufficient skill for cuktmg
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the grooves for the shelves, you can get over the
difficulty by cutting } inch slips of wood long enough
to come across the ends of the shelves, on which
they can rest. Cut the slips very neatly, quite
square, and put them on with glue and fine nails or
screws, so that when the shelves rest upon them they
are capable of supporting all the weight the shelf
is intended to bear. Having placed the strips on
each side quite opposite to each other, put the
shelves in their places according to the directions
already given. Finish the shelves off by mounting
and varnishing, as in the instructions given for Fig,
15. Having succeeded, you will be delighted with
them, and so will your friends.

You are now in a position to make a cupboard and
book-shelves combined. The wood for this purpose
must be somewhat heavier or stouter, because it is
to be larger. Supposing you wish to buy your wood
planed, it will cost a little more, 4.e. a penny per foot
more.

Now suppose we want a set of shelves, which shall
do for three rows of books and a cupboard below,
18 inches deep. )

We must have two upright side-pieces, 1 inch
thick, 4 feet 6 inches long, and 9 inches wide,
These must be planed on both sides. See that
they are perfectly square at the ends, or they will
not stand upright. Next you must have two pieces
for the top and bottom. They must be planed
on both sides, and of the same thickness as the
sides, and let them be 8 feet 3 inches long. Now
put them together, so that when screwed up they
look like a wide frame. We recommend screws



HOW TO MAKE A SET OF SHELVES. 33

here, because the pieces must be not only tight
but very firm.

Now make the division for the shelves. These
may be somewhat lighter than the outside pieces.
Put the bottom one 18 inches from the lower end
of the case. The method of fixing these shelves
must be determined by the instructions we gave for
the last, the making of which is fully given at the
beginning of this chapter; the lower shelf however
should be screwed if not grooved into the sides. Place
the second shelf 10 inches above the lower, and
divide the remaining distance to the top into two
equal parts, and fix the third shelf. We recommend
this to be backed with wood lining £ inch thick; it
gives completeness to it, and adds to its “ substantial-
ness "—we will call it. ,

Before doing any more, see that the whole is firm
and square ; next nail on the boarding for the back,
the inner side of which must have been planed.
Now nail on a moulded architrave, which you can buy
at 1d. per foot, around the top edge, front, and sides,
and do the same for the lower.

Now for the cupboard you require a pair of doors.
These perhaps you had better buy if you require
panelled doors, or if you are content with ledge
doors, you can make them yourself. If you buy
them, give the size accurately, dividing the lower
cupboard portion into two equal parts, the doors
to close in the middle. These will cost you 1s. 6d.
You can add to the appearance of the doors by
putting a narrow moulding—which you can buy very
cheaply—all round the inner edge of the panels. You

must be careful and cut the corners very accurakely
L\
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hole, fix a brass “scutcheon ”"—it adds to the appear-
ance. Now nail an edge of moulding on the right-
hand door so that it overlaps the left door; this gives
a more finished appearance to the whole. Now we
think all the wood work is done, putty up all holes
above nail-heads, rub it down with glass-paper, get
the surface nice and smooth, and look the whole
carefully through to see if any points can be im-
proved ; do not leave it without positively satisfying
yourself on this point. Next call your parents or
some friend to go over all the work with a critical
eye, and any improvements suggested either in con-
struction or neatness do not fail to carry out.

The whole work will now be ready for staining.
A dark stain is best. Buy the quantity required;
dilute it to a reasonable thickness, put it on accord-
ing to instructions already given—staining it inside
as well as outside; let it dry thoroughly. See that
there are no places in which the stain lies thicker
than in others; satisfied on this point and that it is
thoroughly dry, treat the outside with two coats of
size, prepared as we have already mentioned. When
dry, give it a coat of clear varnish ; if when this dries
it seems that a second coat would improve it, give it
a second. Let it dry in a room where no dust is
flying about, and if you have carried out our in-
structions fully, you are now the possessor of a really
substantial book-case, of a most respectable appear-
ance, suitable as a piece of furniture for sitting-room
or study, and its whole cost for material and fittings
less than ten shillings. We give a sketch in Fig 16,
of the case we made on exactly the same conditions
as we have described at length,
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Having succeeded so well with the book-case, we
thought an addition in the form of a glass case would
be not only most useful for holding bric-a-brac or
specimens of minerals, shells, or other objects of
natural history ; but it would be ornamental besides.
We made one of the following dimensions and de-
scription. This shows how one successful result
evolves the efforts for another.

We determined that the glass case should merely

—

e, W e

Fia. 18.

stand on the top of the book-shelves, and be quite
independent of the former as regards construction.
The shelves being 3 feet 6 inches wide, we made
the case 8 inches less in width, and 1 inch less in
depth, the whole being made of lighter wood—. e.
the wood not so thick, but of % inch stuff. For this
purpose we had two lengths of wood, 3 feet 3 inches
long for top and bottom, and two ends, 2 feet 6
inches long, the whole being 9 inches deep. The
frame must be put together with screws; if not
dove-tailed, this is the next best method of doing it;
then it must be backed with } iuch Lining as re-
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commended for the book-shelves. This makes the
whole very firm and rigid. The shelving must be
to suit the purpose for which you require the case,
but each shelf can be made of § inch material.

Then come the glass doors, the frames of which
you had better buy, as probably your skill has not
yet reached the stage that will enable you to make
them for yourself. Those of the pattern given in
sketch, Fig. 17, cost 3s. They are open, light, and
pretty, and you can secure something of a similar

B L S

Fia. 17.

kind or pattern for the same price. In hanging
these doors we should recommend brass hinges; be
exceedingly careful to hang them properly, so that
they swing true, and close securely. Then comes the
fitting of a lock as described in the former case. It
must be done equally neat, and if possible a little
more 80.

Having fitted the shelves, and left no ugly nail-
boles, smooth up the wood with glass-paper, then
perform the staining and varnishing by the method
already given. Now there is the glazing. For this
purpose you want two panes of glass carefully oun
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to the size of the grooves inside your panels. Take
the measures of the panes to a glazier, and get him
to cut you two panes of the exact size required.
If good clear glass, these will cost you about 1s. 3d.
Buy a pennyworth of putty—or if you prefer making
it yourself, as we mentioned in Chap. I, by grind-
ing up whiting with linseed-oil ;—the whiting must
be fine and very dry. Knead the whiting and the
oil together into a stiff paste, then lay it aside for
some hours. Before using it work up the putty
again till it becomes quite soft and smooth to the
touch. Putty can be kept for any length of time in
a glazed earthen pan, and covered with a wet cloth.

If you have no proper putty-knife, such as you
see the glaziers use, you can use a broad-bladed
pocket-knife, or a short table-knife. Put your pane
of glass flat into the rebate of the frame, so that
it fits flush everywhere along the front edge; now
put on a layer of putty, with a knife pressing it well
round the edge all the way, covering the glass to
the breadth of one-third of an inch, and sloping off
till it comes to the inner edge of the frame. Then
smooth off all round so that no irregularities or
lumps stick up in the putty. Deal with the second
pane of glass in the same way. Then let them not-
be touched till the putty gets hard and dry; the
glass will then be firmly fixed, and no shaking will
shift it from its position. We have recommended
you to have the glass cut for you in this case, and
in all cases we think this best; for to cut glass well
and accurately requires a diamond. Substitutes for
the diamond do not last long, and only experience
will enable any one to cut glass well,
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When the putty is quite hard, it may be stained
like the case, or dusted over with a little umber or
ochre.

The instructions given in this chapter may be
applied to many other articles ““useful and handy,”
the designs and sizes of which must be regulated
by circumstances. So that we hope we have put
you into the way of making corner-cupboards—cup-
boards to fill recesses in a room, and other purposes
where such things are useful, and where the same
method of working out a plan is carried on as is
here given. We have not added designs for other
objects, because you can each readily do this your-
selves if you know exactly what you want.



N

CHAPTER 1IV.
MAKING OF SEVERAL FORMS OF JOINT.

THE successful making of joints requires great
care and accuracy in the use of tools, and it requires
patience. We hope therefore you will not be con-
tent always with putting together the various articles
we have been describing with nails and screws, but
8o fit together the wood that fewer nails and screws
will be needed.

The best way to start on this work is to have some
special wood for the purpose, and go through the
making of the various joints in the order of their
difficulty. You must not be satisfied with your
work till you get something exceedingly good ; every
joint must be so made that the wood is not weakened
in the least.

" The first thing for success in joint-making is to
get some nice soft even-grained wood, from 1} to 2}
inches square. The tools required are the square,
arpenter’s pencil, with fine marking edge—i.e.
-arpened so that a fine line can be drawn close to
edge of a ruler or square—a tenon or back-saw.
om 10 to 12 inches long will probably suit
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you best; it consists of a saw with thin blade and
fine teeth, and is strengthened at the back with a
bar of iron or brass, into a groove at the edge of the
bar the blade is fixed, as shown in Fig. 18,

F16. 18.—~Tenon or Back-saw.

The first joint we shall ask you to try your skill
upon is an easy and very useful one, but frequently
badly and carelessly made. It 'is called the half-lap
or corner joint.

Cut off a piece of wood that has been nicely
" squared up, and of sufficient length to make a good
joint in the centre of the piece. Place one piece on
the bench, bringing the end of a second piece across
it,as in Fig.19. Hold it firmly in this position while

Fi1e. 19.—Marking. Fia. 19 a.—Sawing.

you mark, either with the pencil or with the scriber
—a fine brad-awl will do—the exact breadth of a
across b. Let this be carefully done—in fact, let
none of the work be done slovenly. As you go S\vog,
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see a reason for everytﬁing you are advised to do,
and remember that accuracy and neatness are the
great points to be aimed at.

Now mark on each piece the depth of the cut
required, so that when they are lapped together they
form a piece of exactly the same thickness as a
single piece. Now you must place one of the pieces
flat on the bench, and saw across the line drawn.
Hold the saw firmly, and keep it parallel to the

: upper surface of the
wood ; continue the cut
down to the line marked
on it—i.e. half the
thickness of the wood.

Now treat piece No.
2 exactly in the same
manner. The pieces
now each in turn should
be stood on end, that
the “cheek” piece in
each case may be re-
moved. This is best done by grasping it tightly
in a bench-vice, or to the bench by the bench-screw,
Fig. 20; then saw downwards, holding the saw very
firmly, and cutting parallel to the edge of the wood. .
If this is carefully cut with a fine-edged saw there
will be very little to be removed by the chisel.
Sometimes such an operation as this is performed
with a panel-saw. When the process is complete,
sach piece should appear as shown in Fig. 19 ; then

: them as shown in Fig. 21, and see that the edges

“actly. The joint can then be permanently
glueing them together, or by making a pair

Fig. 20— -SCTew,
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of holes at opposite corners of the joint, then cutting
two wooden pegs with your chisel, sufficiently strong
to hold them together, and drive them into the sets

F1a. 21.—Fitting.

of holes. If you keep this as a specimen joint, the
peg method is the best, because you can then separ-
ate the pieces to examine at any time you think well.

Fi1g. 22.—Finished.

If you decide to permmanently fix the joint, take care
that your glue is of even consistency, and evenly
spread over the wood so that no unevenness is caused
_ from varied thicknesses of it. Smear the gne ow
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In Fig. 27 we have the pieces ready for fitting, and
in Fig. 28 the joint fixed and finished.
In the next joint we have another form of halving

Fia. 27—Fitting.

tenon-joint. You must be exceedingly careful with
this; it differs from the former joint by both sides
of the tenon being of a wedge-like form. The

Fi1g. 28. —Finished.

nethod of marking and sawing are similar to those
the last joint. In. Fig. 29, a shows the side
b the top, ¢ the bottom, d the upper face
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of the tenon, and ¢ the side face of the tenon.
In Fig. 30 we have the two parts of the joint ready
for fitting, and in Fig. 31 the finished joint.

F1a. 20.—Marking and Sawing.

These four joints form an excellent exercise, and
will, as we mentioned before, require all your patience
and care to bring out with a good workman’s ac-

Fia. 0.-- Fitting. F1a. 31.—Finished.

curacy; but do not get discouraged, nor give it up
till you have fully mastered every one.
The next form of joint that we want you t» ‘ry
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your skill at is given in Fig. 32, @ and 5 In
marking this joint out before cutting, bring the two
ends of the wood together flat on the bench, divide
the thickness of each into three equal parts, mark

Fi10. 32.—Marking and Sawing.

round the end of each piece, then place @ on its
end and cut out the groove, then b, removing the
two outside portions, leaving the “tongue.” You
will then have the two portions ready for fitting,
as in Fig. 33, where the tongue and groove are

F1a. 33.—Fitting.

wn as cut, so that when they are fitted a perfect
-a8 in Fig. 34, is the result. You see at once
portance of accurate marking and accurate

» that when fitted it may fit tightly, with-

t inclination to “looseness.” This joint
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may be permanently fitted with glue, or with pegs,
as we have before mentioned.

A joint such as this is useful in making a door-
frame, or any frame where a beam has to rest firmly
on upright posts. In sawing the ends it is best to

F1a. 34.—Finished.

fix the block in a bench-screw, end upwards, so
that you have plenty of freedom in using the saw.
In the next joint we have one that differs altogether
from any of the previous ones. One piece is so
tongued that it has to be fixed into the other. It

F16. 35.

is called the tenon and mortise joint. Before begin-
ning it, look well at the Figs. 35, 86, and 37, where
each stage of the process is shown separately. In
marking out the portions to be cut away, bring the

end of ope piece to the centre of the wide of \ne
h) )
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other piece like the letter T. See that the end of
one piece is perfectly flat, so that the side of the
other is everywhere in contact with it. Now draw
two lines across the T piece in continuation of the

F;o. 36.

sides of the piece in which the tongue is to be cut.
Now mark the tongue end across with two lines,
dividing it into three equal parts. Do the same

Fia. 37.

with the side of the T piece towards you, then you
will have the place marked 5, which is to receive
the tongue of piece marked a. Remove the portions
of a according to the method already given, by
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standing it on end in a vice, or hold it with the
bench-screw, and remove the portions by the
tenon-saw. To get the hole through piece 3, you
must have a mortise-chisel and mallet, as shown
in Fig. 38. The accuracy of the fitting will depend.
on the care with which you cut the mortise. First,
hold your chisel, which may have a blade an inch
in width, in your left hand; hold it vertically, the
flat side towards you, cut the portion all round,
keeping the edge of the chisel well within the line
in case of its slipping. Give a smart blow with the

Fia. 38.—Mortise, Chisel, and Mallet.

mallet; the chisel will be driven into the wood from
§ inch to } inch at each blow. Do this from both
sides, if you have to cut the wood through; if not,
having gone round, dig the wood out to the depth of
the cut made; then if required make a deeper cut,
and repeat the operation of clearing out the wood.
Hold the chisel firmly, keep it to the line, and
keep a good edge on the chisel, and you will succeed.
You may have to clear out some little irregularities,
and smooth it up, but keep the edges sharp, and
the sides at right angles to one another; this you
can tebt with the square. .. .o
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Now try the pieces, as in Fig. 36; if the tenon
and mortise are both well cut they should fit as in
Fig. 37. This is the most troublesome joint you
have had to fit yet; but to do it well will fully
repay all the trouble, care, and patience expended in
trying. It is a particularly useful joint; for beams
and supports fitted together with such joints are
remarkably firm and strong. In doing the double
tenon and mortise joint (Fig. 39, @, b), the same
instructions must be adhered to. In marking out,
the space must be divided into five equal portions

- Fia. 39,

instead of three; in sawing it is more troublesome
to keep the shoulders at the end of the tenons
quite square. This, however, you will manage if
you are accurate in your marking and measuring.
In putting the two mortises in ), keep them quite
parallel, and do not split the wood. You are not
likely to split it if you have a good sharp chisel,
and hold it vertically with a very firm grasp.
Fig. 40 shows the pieces tenoned and mortised,
and ready for fitting, as in Fig. 41. If you complete
8 joint well, you will have done a remarkably
piece of work. There is one other joint that
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is cxceedingly useful when a beam needs to be
lengthened, and therefore we will ask you to try
your skill on it. Divide the thickness of each

Fia. 40.

scantling into three equal parts. Mark with pencil
or scribe, as in @, Fig. 42, with a line inclined
inwards, not more than one-third of the whole thick-

Fia. 41.

ness of the material, then a line inclined towards
the centre about half as long again as the breadth
of the wood. At the end of this a line about the
length of one-third the thickness of the WO ™
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the direction shown ; -the next for the downward cut
as shown in the figure. Now mark a second piece,
b, with these lines reversed, then cut with a tenon-
saw along the lines so marked, and you will have
the two pieces as shown in the Fig. 42.

Now bring the sections together, and if you now
drive a square pin, ¢, through the opening between
the two pieces, you will see how strong the joined
beam is. The joint may be permanently fizxed by
glue, and stronger still by a screw-bolt put through
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.at ¢, to keep the parts from slipping. If you are
careful to use only well-seasoned wood for all these

joints there will be no shrinking, and therefore no
" loose joints, however long you may keep them. -
Such a series of joints kept by you form a sort of
reference series, which will help you on when you
are in doubt as to what joint is the most suitable
for certain objects.

For shelves, boxes, drawers, square joints; and
whenever neat work has to be done, to be able to
put in a dove-tailed joint is very important. It is
lificult at first to manage it, but when once ac-



MAKING OF SEVERAL FORMS OF JOINT. 55

complished, you will find it easier each time you
have one to do; and it gives your work such -
neatness and solidity that we are sure you will
introduce it into all your best work. In Fig. 43,
a and b show how the marking and the sawing
must be done. Try it first with wood from § inch
to 1inch thick. You see it has to be so arranged

End nd
Front ‘ront
Back ack
F16.-43.

that the tongues or dove-tailed pieces at the end
of one board must fit into sockets at the end of
another board. First, with a pencil or scriber, draw
along the ends of the boards to form the joint a
line parallel to the edge, and an inch from it. Then
mark out between the edge and the line the number
and size of the dove-tail ends, as in front maxked



56 HOW TO MAKE COMMON THINGS.

a in Fig. 43; then do the same for b Next,
cut very carefully with a tenon-saw the slits for
each tail-piece ; then with a mortise-chisel cut along

Fi1e. 4.

the gauge-line, and you will have the tongues as
shown at front, @. On turning it round you
will have them as at back, a, and the end into

Fia. 45.

which this fits is represented in its various stages
at b, Fig. 43. Fig. 44 shows a and b cut and
smoothed up ready to fit together, as in Fig. 45;
the ends will probably stand from § to } of an inch
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above the general level of the sides; these must
be neatly cut off with the tenon-saw. If you have
performed this work accurately, the pieces will fit
without any open spaces, and will be exactly at
right angles to each other. Having acquired skill
to make a good dove-tailed joint, you will have
gained one of the most difficult steps of working
in wood.

Work very steadily and very carefully at these
various joints, and do not be satisfied till you have
mastered them all. We do not say work at them
continuously, but do something at them every time
you go to your workshop, till you have acquired skill
sufficient to do them readily and accurately. Call in
friends who have good eyes for accuracy and neatness,
and get their kind criticism on all you do.

In our next chapter we will proceed with a few
heavier structures, which you can work at out of
doors.



CHAPTER V.
HOW TO DO OUTSIDE WOODWORK.

WE will first suppose that you have a garden.
The edging of the garden-beds is frequently a
matter that has to be decided on. Tiles are heavy,
brittle, and éxpensive; box-edging always requires
clipping to keep neat, but a good wooden border
put down carefully looks well, and lasts for years.
This is one of the things you can do. Get some
lengths of wood; if you have to buy them for the
purpose, they will cost 3d. per foot, in lengths of 12
feet, width 6 inches, and 1 inch thick.

If you have to make them out of lengths from
egg-boxes, you have nothing to do but cut them off
in the lengths required ; the width is determined by
the stuff as it comes to your hand. In order to
increase the length of time such wood will last, it
may be charred. Some persons, to prevent the early
decay of the wood when put into ground, tar its
surface. This we do not advise if you want to paint
it afterwards; if you do not, you can tar each length
of wood before it is put into the ground—it is a sure
DPpreservative against early decay. If you determine
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above the general level of the sides; these must
be neatly cut off with the tenon-saw. If you have
performed this work accurately, the pieces will fit
without any open spaces, and will be exactly at
right angles to each other. Having acquired skill
to make a good dove-tailed joint, you will have
gained one of the most difficult steps of working
in wood.

Work very steadily and very carefully at these
various joints, and do not be satisfied till you have
mastered them all. We do not say work at them
continuously, but do something at them every time
you go to your workshop, till you have acquired skill
sufficient to do them readily and accurately. Call in
friends who have good eyes for accuracy and neatness,
and get their kind criticism on all you do.

In our next chapter we will proceed with a few
heavier structures, which you can work at out of
doors,
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to do this, be careful, and only put the tar where it
is required ; you can probably borrow tar-brush and
bucket where you get the tar. After tarring, the
wood must get thoroughly dry before being used.
In the other plan, the wood may be lightly smeared
with petroleum ; then set fire to it; the flame will
quickly go out. It requires careful management.
Do not perform operations near to any objects that
will readily catch fire. This will slightly char the
wood, so that it will be as well preserved when put

F10. 46 —Garden edging.

into the ground as if it had been tarred. The other
advantage is, the wood can be painted afterwards.
While the wood is being got ready to put down, make
some stakes of 2 inch stuff, and about 8 inches long.
They must be shaved off so as to have one thin end,
as in Fig. 46, a; this is to allow it to be driven into
the ground easily. Having prepared sufficient so as
to have one for about every 6 feet, take a line
attached to a stake, and put it in the ground at the
starting-point. Stretch it out along the line you want
to put in your edging; draw it tight, and pak n e
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stake at the other end. Now with a garden spade,
make a slight hollow trench all along the line. Put
in the lengths of wood ; make them secure by driving
in the prepared stakes at proper distances; to give
strength and stability to the wood, nail them
together by some 2 inch nails. In driving in the
nails you must either have some one hold a stone
or brick at the back of the stake, or hold one there
yourself with your foot, or each blow instead of
knocking in the nail will knock out the stake.
Having done this to the extent needed, get a coarse
hempen rope, and nail all along the -upper edge of
the wood. When complete you can paint it a terra-
cotta red, or you can paint it green. If properly
done it makes one of the neatest and most durable
garden-edges we know of. In Fig. 46, b and ¢, we
show the section and elevation of the edging.

TO MAKE A SWING.

You may like to add a swing to your garden
amusements. To put one up is rather heavy work,
but with the help of a companion you may be able
to manage it without a great outlay, and it will give
a good amount of honest work to both of you.

First, you must have the uprights, then the cross-
piece from which to suspend the swing, then hooks
and rings, then the seat and ropes for the swing.

For the uprights, the best way is to go to a
timber-yard, and select two lengths 10 or 12 feet
of squared timber, or ends of scaffold-poles from 4

«ches to 6 inches across. You may sometimes meet

th such pieces cheap, but you must have good
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sound stuff, such as will bear a good strain. Then
you must haye a “jamb ” for each of the uprights to
be sunk into to make for it a foot, and two struts for
each upright. Fit them together, as shown in Fig.
47, a, making use of any suitable joint among those
given in the last chapter. In Fig. 47, @ shows how
each foot must be fitted. The uprights must not be
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F16. 47.—The Swing.

cut in any way so as to be weakened. The foot had
better be about 3 feet long and 6 inches wide, with
the bottom end of the upright let in, as shown in
Fig. 48, with the struts let into the foot, and long
enough to grasp the upright 8 feet above the foot.
This must be put together with 8 inch nails. Bore
the holes with a gimlet before putting them in, so
there is no fear of splitting the wood. They must
be sunk into the ground to the depth of 3 feet or
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more in the case of a 12 foot length ; tar them before
putting them in; take care and fix them upright.
Let the soil round these be well rammed in, so that
they stand very firmly with a distance of about 3
feet 6 inches between each. The cross-piece at the
top had better be fitted with a pair of strong hooks

Fic. 48.

» distance of 14 inches apart ; measure the distance

» that the swing hangs exactly in the centre of the
beam. The hooks can either be screwed in, or they
3an pass through the wood and be fixed into a nut
the other side; whichever you can manage

st and. best. In putting the cross-piece into
“u:can use the halving joint, Fig. 19, or
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cut nothing away, but put the ends across the
uprights, and secure them by an angle of sheet-iron
(d, Fig. 47), which a blacksmith will make for you
for a few pence, and which will bind round the cross-
piece and uprights; nailed at the face and back ; and
will make the whole very firm and secure, and very
strong. Then to improve appearances it will be
better to give it two coats of paint, and while this
is drying you can make the swing. Get a good
board of hard wood, 14 inches by 8 inches; plane it
up so that the upper side is quite smooth. At each
end on the under side screw a cross-piece to keep it
from warping or splitting.

Get a carpenter to put through the corners, not
too near the edge, four holes for the rope to pass
through. We say “get a carpenter,” because these
holes will have to be made with a brace and bit—
a tool which we have not mentioned, or which will
not probably be among the set you possess.

Now you want the rope. Get a good stout piece,
long enough to suspend the seat about 2 feet from
the ground. Arrange the rope as shown in Fig.
47, ¢ When the ends are spliced let them be
bound over with some good waxed cord, so that
there is no fear of slipping. In the upper end two
grooved rings must be bound inte the rope, so that
by these the swing is suspended on the hooks.
Under such an arrangement there will be little
friction, and the durability is almost never ending.
The complete swing is represented in Fig. 48,

A serviceable swing may be made with somewhat
less outlay, perhaps, by getting four fairly straight
bits of rough tree branches and letting thewm into
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the ground with a strong iron bar held firmly in the
two forks at the top. In this bar the two hooks
must be fixed to suspend the swing from, as shown
in former diagram. Be sure the whole structure is
secure and strong; there are more ways of securing
this than we can possibly mention in our general
mstructions. Frequently swings are fixed to the
projecting arm of a growing tree, in which case it
is very easily and cheaply contrived.

TO BUILD A SUMMER-HOUSE WITH TABLE
AND SEATS.

A rustic summer-house is a structure we have
frequently been asked about. How is it to be
done? How shall we set about it ?—and the like
questions. Suppose we now give a few particulars
that will help you to contrive such a shelter. First,
pick the most suitable spot you may have, a corner
which affords a nice situation, but do not select a
spot where the drippings, and those likely to be
heavy ones in rainy weather, will fall on to the roof
of your house.

The frame-work of the house can either be made
with squared wood or rustic ; the latter gives a better
appearance to a garden structure. If you can easily
secure the wood it will well repay you. This is a
larger piece of work than we have dealt with before,
so that we must ask you to keep well to our general
instructions.

If you cannot get any good strong rustic posts for

ights, get some quartering 3 inches square for

~ta” house, the back of which may come close
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front, back, and two ends. This will complete the
outside and heavier framework.

The next thing, make up your mind as to the kind
of doorway you would like. If you can make it with
light crooked wood to give it a rustic appearance, so
much the better; if not, take two lengths of 3-inch
quartering ripped down the centre. Plane up the
sawn side. Set a doorway 2 feet wide in the centre
of the front of the house. Set these uprights into the
threshold-piece ‘to the depth of about an inch, and
cut away the same in the upper part of the frame as
in Fig. 49, ¢, taking great care that both pieces are
upright. Secure them by some good nails, but bore
holes first so that none of the wood gets split. Next
determine the height of the doorway, and put on two
pieces of the same material, halved 3-inch quarter-
ing; cut off lengths so that they form posts, as in Fig.
49,d. The sides and back can be filled in with thin
boards of any description ; those most easily obtained
by you. Then there is the roof, which must be laid
on rafters ; the number of the latter required depends
upon the length of the summer-house.

Then it can be boarded, and afterwards covered
with felt to make it water-tight; or sheet-zinc; or
even Willesden paper, which is light, water-tight, and
durable. In fact if this substance is employed, no
wood is required for the roof; the same remark ap-
plies to sheet-zinc. A piece of zinc must also be used
all along the back lower edge of the roof, if it comes
near to a wall, to form a sort of “ gutter” to drain off
the water; if free from the wall, a ridge lapped over
and turned downwards is all that will be necessary,

18 front will look nicely if filled in with trellis-

.
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" work, as in Fig. 49; this may be done with ordinary
plasterer’s laths, or light slips of wood. In arranging
this trellis-work, be careful and let it be quite
uniform. Creeping plants may be afterwards trained
to cover any part of the outside of the summer-house.
The outside may be stained and varnished, or painted
according to taste and the character of the surround-
ings. If made in rustic wood, painting it will of
course be out of character with the structure. If
you require a very level floor you can pave it with
tiles, cover it with gravel well rammed and rolled;
with shingly stones levelled and spread over with a
layer of cement; or the floor may be boarded.

F16. 50.—Screw-drivers.

Now you want seats and a table. A permanent
geat can be supplied by an inch board, 8 inches to 10
inches wide, supported on end-pieces of the same
thickness, and cut off a suitable height and nailed to
the back ends of the summer-house, so that it runs
the whole length. The number of intermediate sup-
ports must depend on its length. The table is the
last item we need describe. The size of course we
leave to you. In your choice you must be guided
by exactly what you want, and if made movable it
may be used generally for out-door purposes.

Take some §-inch boards; cut them off each to
the required length. Suppose the breadth is to be 3
feet, and made with four 9-inch boards, plane wp
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the edges with your jack-plane, and see that the
edges when brought together fit quite close. Cut off
three lengths of wood 2§ inches wide and § inch thick
and 3 feet long for rails, one for each end and one
for the centre; to these screw down securely the
boards you have prepared with their edges close
together. They will be the more secure if glue is
spread along the edges before screwing them down.
You should have two screw-drivers at least; one for

F1@. 51.—Summer-house Table.

heavy work, such as this we are now describing, and
one smaller, as shown in Fig. 50. If you have the
skill, the boards forming the top may be tongued and
grooved instead of being brought together with the
edges flush. This process we show in Fig. 51, a—the
pieces before being put together; b, after they are
glued together. For the support of the table, you
want some red deal, cut in lengths of about 3 feet,
and: from 4 inches to 6 inches wide and 1% inches
thick, to-be fixed into-one another where they cross,
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as in Fig. 51, c. You must make a good joint, or the
firmness will be lessened. Next, screw the legs on
inside the rail at the table-top with good 2i-inch
screws; and to give greater firmness still, a rail, Fig.
51, ¢, must be made and fixed as shown, held in
position outside by a stout wooden pin, f. This
will make a strong substantial table, such a one as
many of our backwoodsmen brothers would be glad
of in their log-huts, and such as you may be able
to knock up if ever 8o fixed yourself.

Stools or forms may be made in the same style;
but of all the simple seats to make, the three-legged
stool is the easiest to accomplish. Take a slab of
wood, round, square, or oblong—round is certainly
best—in thickness it may be from 1} to 2 inches
thick. Bore three holes at equal distances from
each other, and ‘about 1} inches from the edge; bore
them not straight through, but sloping towards the
centre. Into these holes drive some stout pieces of
wood, as far as they will go; cut them off at the
top flush with the seat; and from the direction of
the holes the feet will project outwards beyond the
seat; cut them off each the same length, and see
that it stands firmly. Next cut a slit by means
of a chisel into the top part of each foot, and
drive in a wedge. This will firmly fasten the feet,
- and prevent their becoming loose when the wood
gets thoroughly dry, should not that precaution
have been taken at the first. For a square or oblong
seat, four feet will do better than three, and if the
seat is high, the legs must be strengthened by a
ledge, which may be a half-inch rod let into holes
bored into the legs and held firmly by glue.






CHAPTER VI
OUTDOOR BUILDINGS AND STRUCTURES.

IN giving instructions in wood-work, the objects
upon which you can exercise your skill and ingenuity
seem to increase rather than decrease. We must
therefore make this a chapter of general instructions
rather than confine it to one or two objects.

In our last chapter we described the method of
making a “lean-to” summer-house, but all spots
are not suitable for such a structure. It seems
therefore desirable to describe another form, and
while so describing it, ask you to remember that in
making the frame-work, the same mode of proceed-
ing will do for a shed or a wooden house of any
description.

In making the frame-work, the uprights can
always be sunk in the ground, the holes being well
rammed with bits of brick, stone, or other material ;
or -a frame-work may be made so that it can be
taken down and removed easily, the uprights being
fixed to a wooden foundation instead of being let
into the ground. The foundation-frames often rest
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on a course of bricks sunk just below the sur-
face, and are best made by cutting off the lengths
of wood and joining them with the half-lap joint
(Fig. 19). This is a simple joint, but often badly
made. Remember there are three surfaces to be
made for close contact; there is not only the over-
lapping portions, but the end of each lap; these,
accurately fitted, is a type of good workmanship.

Do all the cutting across the grain with a tenon-

a,.
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F1a. 52.—Spars joined by “angle * iron.

saw (Fig. 18), and do not go a fraction beyond half
- the thickness of the wood. As these pieces when
joined together will be on the ground, and subject
to damp, it will not do to use glue, but they can be
joined together by wooden pegs called “ dowels,” put
in perfectly dry. Let the dowels be cut } inch
shorter than is needed for the united thickness of
the wood, and dried before the fire for an hour or
so before putting them in so that they may get their
maximum shrinkage.

The frame-work may be square, oblong, hexagonal, .
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or octagonal—the two latter are favourite shapes for
summer-houses standing in snug corners. The up-
rights are put at each corner, and may be secured
by angle irons, as in Fig. 52, a, if you do not use the
halving joint; the upper part of the frame-work
being made according to the directions given in the
last chapter.

If in the case of a summer-house you want a

Fia. 53.

pinnacle roof, you form it with 11 to 2 inch stuff,
according to the size of the house; the upper end of
each spar must be carefully cut so that they meet
together as one piece. Such a house may be covered
in with thatch, heather, or a plain wooden roof, or
Willesden paper, and if you want to give a rustic
appearance to it, and have only light wood for the
purpose, split the wood down and nail it with \‘\m\
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flat side next the wood-work. The whole may be
then stained and varnished according to our former
directions. You will thus have a structure that is
durable and strong, and one that can be removed
from one place to another without any great amount
of trouble.

For a summer-house built with unplaned wood,

Fie. 54.

select wood that has been cut down in the winter
with the bark on—suitable branches can be selected
from the common fir, the silver fir, and spruce. For
the uprights you must select good straight poles,
and almost 4 to 5 inches in diameter. For the
smaller work you can use crooked oak branches,
or branches from the apple-tree. Inside work may

done with hazel, and sticks from the maple.
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Supposing you want a house of such dimensions as
the following—8 feet long by 4 feet wide, and 6 feet
“high to the eaves, the collar or end posts must be
set into the ground at least 2 feet, having the bark
stripped off this portion and well tarred to preserve
them. The cross-pieces at the top are halved and
joined to the top of the collar-posts, as shown at
Fig. 53. This is done after the tops of the corner-
posts are cut flat. At the top and bottom inside the
house, pieces are nailed to corner-posts, to which the

F1a. 55.—Showing plan of corner of Rustic-house.
a, corner post ; b. split wood for outside ; c. split wood of
thinner wood for inside,

wood forming the sides and ends of the house are to
be nailed. Saw the ends of the rafters as shown
at ¢, and fasten the whole together at each corner
by large nail-spikes. The frame-work of the roof
should be as shown in Fig. 54. The walls of the
house are formed by split poles, as shown at Fig. 55.
These want to be ripped by the circular saw if you
can have them so done; the cost will not be much,
The inside may be done in the same way to half
its height, and the upper half to the eaves with
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smaller wood, nailed diagonally. This gives it a
nice appearance. To roof it in—thatch may be
employed if you like to try your hand at this method
of roofing—it is quite in character with such a rustic

F16. 56.—Frame-work of Out-house.

structure. The rafters are crossed and connected by
rough rods nailed at about 5 inches from each other.
For thatching purposes, heather or furze, fastened
by small twig buckles, is best. Lacking this you
must do it with straw—of which wheat-straw is the
~ost—which will, it is said, last for twenty years if
done. We are afraid we can give no very good
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quartering for the ground-frame and uprights, while
24 inch will answer exceedingly well for the rafters,
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F16. 58.—To show arrangement of Nest-boxes and Slip-doors.

"he skeleton frame-work we sketch in Fig. 56, while
joints employed in putting them together are
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given respectively in Fig. 57 at a, b, c. These you
will observe are simply applications of those given in
Chap. IV. The rafters d, in this case, are nailed to
" a narrow plank f, which acts as a sort of key-board,
-for if securely nailed the weight of the roof itself
will keep it in position.

For roofing purposes we have already said enough.

If, however, you make a fowl-house, nothing is so

good for the roof as zine. In such houses it is

F1a. 59.—Hutch.

frequently required to ventilate them, and to make
boxes and drawers inside, which require to be got
at, by slip doors, as at b in Fig. 58, where the door
opens to various parts of the interior, and for this
purpose are fixed vertically and horizontally, carried
out somewhat as the plan. The nest-boxes are sus-
pended or placed on shelves in the house, and are
shown in Fig. 58. Such a house must also be
closely boarded to keep out both cold and damp.
The size of your fowl-house must regulate the
kind of structure you put up. You may buy large
boxes or tea-chests, which, with little alteration, will
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help you without the elaborate structure we have
described,

For making hutches, a large box will frequently
suffice. Alter one side into a sloping surface for a
roof. The front may be arranged with wooden bars,
a portion fitted in a wooden frame to act as door,
as in Fig. 59, or it may have a front of wire-netting.

Wire-netting may also be used for enclosing the
fowls’ run, which should extend as far from the

- Loh
an

F1a. 60.—Pigeon House.

fowl-house as your space will allow; the less con-
fined your fowls are the better they will prosper.

A Pigeon-loft is also easily made out of a box.
Give it a pitch roof, as in Fig. 60, and it may be
nailed to a wall attached to your fowl-house or
mounted on a pole. A house for five pairsof pigeons
may be made of a box 2 feet long and 1 foot 8
inches wide and 12 inches deep. Let the box be
stood on an end, and the divisions in it made as
shown in Fig. 60. Then fit a front of £ inch or $ inch
stuff, cutting each so that a stage of 8 inches wide is
left in front of each.
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cheap at a tradesman’s—Fig. 62, . At one end
cut out the entrance through which the dog can
pass easily. Then tface above it the lines show-
ing the pitch of the roof, and cut the ends into
shape. A strip or §wo may be required to be taken
off the sides; if sg they will come in for roofing;
which when com;g;te must be painted; green or
black is best. Then put it on to four square blocks,
so that it does not stand close to the ground—Fig. 62,
b. The inside does not require painting, but may be

kept sweet and clean by a coat of lime frequently. :

TO MAKE A CARPENTER’S STOOL.

You will, for heavy work and for sawing wood,
often require a substantial support for your work.

F16. 63.—Carpenter’s Stool.

This you will have if you make yourself a carpenter’s
stool, or even a pair of them. In Fig. 63 we give
a sketch of it, so that with the instructions we have
already given, you will find no difficulty. Make the
top of 24 inch stuff, and about 3 feet long by 6
inches wide. The feet may be made of 3 inch
quartering. The rail for binding the feet of 1 inch
stuff by 2} inches wide. -
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TO MAKE A SET OF STEPS.

In Fig. 64 we show such a set as we propose that
you should make. The sides may be 3 feet or 6 feet
in length, and about 5 inches wide, and 1 inch thick.
The bottom ends must be so cut that when standing
it is in a slanting position. The four steps shown at
a are B} inches wide, so that when fixed the front
projects § inch from the side, and each is 1 inch"

F1a. 64.—8et of Steps.

thick. The top step is 12 inches wide, the next
below 18 inches, and so on for each step, so that the
lower end of the steps spread out, and by this means
stands firmer. The distance between each step
should be from 7 inches to 9 inches, and each must
be fixed to the sides by a groove, as shown at &, or by
mortise and tenon; in either case they must be
very secure. The top step of all forms a sort of stage;
into it the sides should be mortised, or let into a
groove. The latter arrangement, however, tenda \n
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weaken it, therefore the other is the better way.
This step is wider than the others, and projects all
round about 1 inch. When this portion is complete,
screw on a flat piece of board across the top, as at b.
To this attach a- pair of strong flap-hinges. Then
make a light frame of 1 inch stuff, consisting of
two upright pieces 2 inches wide, and two cross-
pieces; one at the top, ¢, and the second about a foot
from the bottom, d, mortised intq the uprights, and
held fast by glue. Then let it be screwed to the
under flap of the hinges, and be cut off the same
length as the steps side. A cord, s, is attached to the
steps and frame to determine the distance to which
they can stand apart, and give firmness to the whole.

TO MAKE A SHORT LADDER.

Get a tapering pole 10 or 12 feet in length; bore
holes through it at intervals of 8 inches or 9 inches,
about § inch in diameter. Now let the pole be
ripped down the centre, and prepare as many spokes
as you have holes, taking care that the lowest shall
be the longest, and that each one above should be
a trifle shorter. Let each be fitted quite tight, and
at the bottom and top be very secure; and if the
ladder is longer than 12 feet, an iron rod put under
the top and bottom stave, projecting through each
side and secured by a nut, gives extra strength and
security to it.

TO MAKE A DOOR.

Doors are of two kinds—ledged and panelled. The
former is Jess difficult to make than the latter; in



%0 MAKE A DOOR. 85

fact it requires more skill to make the lattet kind of
door than you would well acquire, so we will give
directions for making a ledged door. Every door
must have a frame, which consists of two side-pieces
called the “jambs” (a, Fig: 65), and a lintel, b, which
is generally halved into the jambs, and a sill, ¢,

[

Fic. 65.

into which the lintels are generally mortised. The
simplest kind of ledged door consists of boards, the
edges of which come flush together, and are secured
to the rail either by screws or nails, A better door
would have the boards grooved and tongued, as in
Fig. 65, d, and then secured to the ledges, which
sometimes have diagonal braces added to give greater -
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at the same time have gained a good knowledge of
the use of tools, which can afterwards be extended
should you put yourself under a good teacher, or even
become an apprentice to some handieraft business:

In regard to the prices of wood used in making
the various articles mentioned, we- have  quoted it as:
received from a deal-yard, where: you can get it of
any description, and in any length, width, or thick~
ness, and rough or planed.

You, into whose hands this book may fall, will
have different methods of supplying yourselves with.
wood. Much good wood; except for the heaviest posts
and uprights, may frequently be bought up in the
form of disused packing-frames, and boxes of various-
descriptions. Take care in every case to remove
every nail or screw that would prevent you fromy
using a plane or cutting tools about them, and do not-
buy wood planed if you can do the planing andl
smoothing for yourself. We have given no very
special directions about nails or screws. These you
had better select from a good ironmonger’s, where:
you can see every kind you are likely to want, and!
where you can have any directions you need for
using them. In buying locks and hinges, the prices:
given includes the necessary screws.

The various stains .or varnishes we have men-
tioned are kept by most oilmen. If, however, you like
to make them for yourself, you can do so. We think
that our directions in one of the early chapters are
clear enough to enable you to do so.

In our next chapter we shall give directions for
making things of lighter structure, in the form of
ornamental work and model-making.



CHAPTER VIL
INDOOR WORK.

IN this chapter we propose to give a few directions
for making smaller objects, including models. Such
work is better adapted for winter evenings, when you
can sit indoors and work, and at the same time not
be shut out of the family circle; but while you are
working, can even appreciate some one reading an
interesting tale which you would likely find yourself
well able to follow.

In the first place, we will introduce another kind
of joint which you may find particularly useful in
making up small boxes. As to the kind of wood for
small work, you must select that according to the
objects you intend to make. You will find cigar-
boxes very useful. You can take them to pieces, rub
them down, and smooth them, and they will be easy
working and take a good polish afterwards.

Now for the joint we spoke of. It is a tongued
and grooved joint, as shown in Fig. 68. Here the
end pieces are rebated as shown at @, and the
front and back pieces grooved as at 5. When such
Jjoints are made and well set, the glue hard and dry,
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the corners may be rounded off as shown in the
figure. :

Now as we have, in small work especially, fre-
quently to talk about glueing, let us see how it is
best done. You all know that joints and sections
are glued together to strengthen them and hold
them piece to piece. This is best accomplished by
putting on a layer of glue of the least possible thick-
ness, and when the joints have the glue neatly
smeared on them, and the parts to be joined

]
Fia. 68.—Tongued and grooved joint for small work,

squeezed bard together in a screw-press or vice,—if
the work admits of it,—all the glue squeezed out
should be carefully wiped away. Glue should be
put en quite hot, and in cold weather the joint to
which it is applied should be warmed, if it can be
done without warping the stuff. It is said that the
best kind of glue-brush can be made from a piece of
rattan cane deprived of its outer crust, then dipped
into boiling water and well hammered out to separate -
the fibres; it is certainly durable and cheap, and
its stiffness enables you to apply the glue very
effectively.
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In making models in thin wood, either in deal or
in the cedar wood of the cigar-boxes we have men-
tioned, you must first draw out your model to size,
then you must cut out the various parts of it in thick

Back Bottom

WHEEL

AXIE 2 PINS

F1a. 69.—Wheelbarr.w.,

brown paper or cardboard, and from this trace the
pattern on the wood to be cut.

Let us take one instance. Suppose you want to
make a model of a wheelbarrow for a toy or an
ornament. Sketch it first as in Fig. 69, then cut a
piece of paper the size and shape of the edges, either
with or without handles, which we will call piece 1.
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Then these must be joined to the back and front.
You must be careful that these pieces are cut so
that they exactly fit. Then a piece for the bottom
of the barrow, then the two pieces for the feet,
which should be thicker at the bottom than at the
top, where they are to clasp the sides tightly, so that
the body of the barrow rests in the projection of the
lower piece. Then you have the wheel and axle.
Take care to cut the wheel quite round, and a
square hole in its centre through which the axle is
to pass; bevel off the edges of the axle with a
spokeshave (Fig. 70) so that it may look light and
yet be strong enough to be in character with the
rest of the structure.

Fia. 70.—8pokeshave.

In cutting thin wood, which we have supposed here
not to be more than § or 44 inch in thickness, you
must be very careful not to splitit; it must there-
fore be cut with a fine sharp saw or with a penknife.
If you cut the sides with a saw, hold the two pieces
together in a vice screwed on to the end of your
bench or table, then you can cut the two together.
You will then be sure of them being the same size.

The vice will be a great help to you in addition to
the bench-screw we mentioned on page 42, because
you get a secure grip with it in positions where a
bench-screw is not practicable. In Fig. 71 we show
such a vice. When you have to put into it soft
wood such as you will require for use in model-

king, you must put two slips of lead, slips of wood,
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or layers of pasteboard between the chapd of the vice,
or when you screw up the wood tightly the roughened
faces of the jaws will leave an impression on the
wood. If you wish to increase your tools still further,
get a wooden vice with jaws 6 inches wide; this is
very useful for holding light work when firmness is
required.

Now to go back to the wheelbarrow. You have
- all the pieces ready to put together; try them, and -
satisfy yourself that they will fit well. Carefully

F1a. 71.—Bench-vice.

prepare some thin glue, and put on to each part, and
put it together. Fix it in your bench-screw in sucn
a manner that it does not shift till it i, quite dry.
Then put on the legs and the wheel. The wheel had
better be fixed with two stout brass pins for the axle.
You can ornament the model in any way to suit your
taste by a few brass tacks, or you can polish or varnish
the woodwork. We need not go through in detail
any other such model, for you proceed in a similar
way in producing any of them. They require care
and neatness, and you will soon be pleased with the
results of your application. You will gain quickuness
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in your work, and a more masterly manner in
handling your tools.

A glance at the windows of a good toy-shop will
suggest many things that you can make in the
model line. There is the “mail cart,” which is so
frequently used now instead of the perambulator.
You can make a model of it. The body of the
cart will give you a good exercise in light work,
where you have open work instead of plain sides.
Cut staves of an even size of } inch stuff, put them
together neatly with glue or brass pins, fix them to
the bottom, put in cross-pieces on which to support
the seats, which will also answer the purpose of
strengthening your cart. As to the wheels, you
can either buy a pair of a suitable size, make them
of one solid piece as in the barrow-wheel, or
patiently work at a hub and spokes, cutting out
the sections neatly, first laying down on paper the
sizes of each, and cutting your wood according to
pattern. A strip of thin iron will form the tyre of
the wheel, or if india-rubber be preferred, take an
ordinary elastic ring of the proper size.

You have now in these directions got the key to
the construction of many amusing and interesting
. toys. There is nothing children like better than a
cart, or something they can load up and drag about
from place to place. You can fit up a small cart or
waggon for the little loads your small brothers and
sisters like to make up “for fun,” or you can make
a conveyance on two or four wheels, large enough
and strong enough to carry any of them about the
garden, or along the smooth pavement of the street.
We will not say you can make anything that would
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carry them comfortably along the rough road, for
that would require the use of springs—this is
beyond us at the present. An ordinary strong box
screwed on to an iron axle, to which a pair of
perambulator wheels may be fitted, will make a very

v

Fi16. 72.—Parts of model waggon.

respectable cart, which may be painted or varnished,
padded or cushioned, according to taste or require-
ments. To this you can fix a pair of strong shafts
of plain or shaped wood; tough wood should be
used, for if of plain deal they are liable to split or
snap with a sudden twist.

A small waggon can be made out of & box, or you
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can cut some pieces of wood to the size you require.
Shape them much in the same way as directed for
the wheel-barrow, nail them together with small
brads, and then join to a bottom-piece. Then cut
four wheels, which can either be put on the ends of
wooden axles, or a screw may pass through the centre
of each, and they can be fastened directly to the
body of the waggon.

To make it still more elaborate, as in Fig. 72, you
can make the front axle movable about'a centre, and
with smaller wheels, so that when the vehicle is turned
round, these wheels run under it. The level between
the larger and smaller wheels is here compensated for
by the front axle being made thicker than the fixed
one at the back. It may be fixed to the waggon by a
screw, the smooth part of which forms' the shaft on
which the axle is to turn, the screw part being fixed
into the bottom of the vehicle. A handle may be
fixed for drawing it along, or a pin may be put into
the V-shaped piece in front for that purpose. This
will be a strong serviceable toy of which many
youngsters would be very glad.

Many other strong and durable toys made on the
same principles will suggest themselves to our
readers,

A doll's house is a good thing to set up. The
outside is made in the ordinary box fashion; the
furniture for the inside requires some ingenuity and
care, but there is nothing difficult in making the
small articles of furniture like tables, chairs, couches,
beds, and cupboards. You can select your models
from the penny toys of chairs, tables, and such articles
which are quite suitable for this purpose.
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All these items can be made in the wood from
cigar-boxes, as we mentioned, or in deal about the
same thickness. Most of the parts can be cut with a
penknife, and put together with carefully made glue.

BUILDING BRICKS.

Another very interesting set of toys you can make
for the younger members of your family, is a set of
building bricks and blocks. For this purpose, plane
up several lengths of wood, § inch by § inch, and cut

- them off in lengths of 2 mches Cut off any number

you please, from 200 to 400. These are for whole
bricks. Then cut off about 100 of 1 inch long.
These are for half bricks. Then you want some
smooth pieces of the same thickness to form the
foundation of your building; and to bridge over
windows and doors, cut about 30 or 40 pieces, some
4 inches, others 6 inches and 8 inches respectively;
some triangular pieces for the gable-ends of the
house; and some long, lighter pieces, according to
the length of the house to be built, for rafters. The
roof can either be made with card cut out in the
imitation of slates, or light pieces of wood, to the
under upper edge of each a tiny block must be
glued, so as to give it support on the rafters. The
lower ridge must first be laid, then the second, and
so on; the top ridge must be made of V-shaped
pieces, the angle of which is to be placed uppermost.
Doors and windows can be made, and fixed in small
frames to be put in the proper places in the brick-
work. The doors can anels, or can be
of a plain piece of Food bi' Wwisicb; h
merely lined ouf . The windows can be
(2 EPIPHENY SR ARW
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squares, over which cardboard sashes are pasted, or
the frames can be made in wood, and the squares of
glass inserted. All these points of detail can be
carried out according to the taste and the time you
have at your disposal.

From our own experience a set of building bricks
has formed one of the most lasting and instructive
toys in use.

Blocks may be cut to build arches, bridges, and
ornamental buildings, to any design or size.

When completed, make a box that will just
contain all the pieces belonging to one set.

TO MAKE A READING-DESK OR MUSIC-STAND.

For this purpose you require some strips of wood
about 1 inch wide, and § of an inch in thickness.
These you can cut for yourself by ripping up some
thicker wood into 4 inch thicknesses, and of the re-
quired width ; this extra thickness must be allowed
for planing to be done afterwards. Plane them up
carefully. Now put them together so that they
form a frame consisting of three uprights and three
cross-pieces, as in Fig. 73. Take a chisel and take
off the corners; rub them well down with glass-paper,
80 that their surfaces may be nicely smooth. To put
them together, place them on a table or a flat
surface, and measure off the distances they must be
from each other. Carefully bore holes big enough for
nine § inch screws, with which they must be fastened
together. Into the central bar two screws must be
put at each joint if you require it to be rigid; only
one screw if you require it to shut down into a small

epace.
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Now there must be a rest for the book, which
must be screwed to the under edge of the frame.
Let this be a trifle thicker than those you have used

e ]

1
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e
7
F1e. 73.
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for the frame of the desk. Next screw it on from

the back at right angles to the frame by putting

three screws—one in the centre, and one nesxly sk
.?J\‘:,.\\\" ‘L * ‘\:
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In using the wood also, the design can be varied
in many ways from that we have given, and be
equally ornamental. A rustic pedestal for flower-
pots may be made suitable for any niche or corner,
constructed on the principle we have suggested.
“Qak-wrongs,” as they are called, can frequently
be bought of gardeners, and may be ingeniously
worked up together to form not only a very sub-
stantial but very ornamental piece of work. In
the case of oak it is better to clear off the bark
before making up. Cork has been largely used of
late for ornamental rustic work, and it is very effective
if tastefully employed, for arches, ferneries, and
ornamental gardening. It can be nicely blended
in with rockery, and can be used outside as well as
inside a greenhouse.

An additional ornament to a fernery or a green-
house rockery is a miniature fountain. This can
easily be managed by bringing a pipe—small compo-
tubing will do—from a cistern, which may be a tub
or zinc-lined box, in the absence of the proper
galvanized cistern. This must be situated somewhat
higher than the jet forming the fountain is supposed
to play. For you can see this is only an application
of the principle that “all liquids maintain their
level.” If therefore your cistern is 8 feet above the
floor of your greenhouse, the fountain issuing from
it will tend to rise to the same height. It will not,
however, reach quite the same height, but be some-
what lower, pwing to the pressure of the air the

- jet of water will meet with in its struggle to rise.
The smoother the pipe through which the water
“&s to flow the higher will the water rise. On the

3






CHAPTER VIII
INDOOR WORK (continued).

VERY neat, pretty, and artistic work may be done
by making plain, simple objects, and working on
them a pattern by means of stain in various tints,
and afterwards varnishing or polishing the objects.

A PEN-TRAY.

Take a thin slip of wood, from 8 to 10 inches long,
and about one-fourth as wide ; plane it up as smooth
as you can. Now put a slip of wood round the edge

]

for a rim, about } of an inch wide, and of the same
depth. Round off the upper rim. We just remind
You this may be put on with glue, or fastened by a
few brads coming through from the under side.
Smooth down the whole, and rub with fine glass-
vaper. In the centre put such a device as given

Fig. 75. 'This is done by cutting the pattern out

SECTION

Fia. 75.—Pen-tray.
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in a sheet of stiff brown paper or cardboard—the
pattern being the portion removed—then rubbing
through the pattern the brown stain we have already
introduced. Lift off the the pattern carefully, and
allow the stain to dry. Then varnish it. The
pattern, if used carefully, will do for several other
objects where the same device is required. This
means of reproducing patterns, which are called
stencillings, is a very useful one, and, as you will
see, admits of a very wide application. You can buy
patterns for larger work cut in zinc, ’

Instead of using the stain, you can substitute
Aspinall’s enamel ; several colours are useful for this .
purpose.

A PAPER-KNIFE.

Take for this a nice slip of cedar wood, or
white pine, suppose we say 9 inches long and 1

F1a. 76.—DPaper-knife,

inch wide, about the thickness of the wood in the
cigar-boxes mentioned—in fact a slip taken from the
lid of one will do for the purpose. Divide the length
into three parts—one-third for the handle, two-thirds
for the blade. Mark it off as shown in Fig. 76.
Work down the blade to a sharp edge on both sides,
also at the point, leaving the centre of the blade as
thick as the handle. Now with stain produce a
little pattern on both sides of the handle in the
manner recommended. Allow it to dry, then varnish
or polish it.
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4 inch white pine; cut two sides at right angles; let
the sides be from 6 inches to 8 inches deep according
to size you require. This must be regulated by the
corner you have to fill, or the object you have to
put on the bracket. Now describe a-part of a circle
in the wood, by opening the compasses on a rule to
as many inches as you want the depth of your
bracket to be. Carpenter's compasses are best for
this sort of thing; they differing by being heavier
and stronger than those you use for your geometrical
drawing. They also have a tongue fixed to one leg,

(4
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F16. 79.—Sides and top of Bracket.

which passes through a slit in the other, and a
screw, so that a given distance can be taken and
kept secure for any length of time. Of course you
can do without them, for you can draw your figure
out on a sheet of paper, cutting it to size and
shape, from which you can afterwards mark out the
wood. Now draw out the upright piece for the
central support, as in @, Fig. 79, where the various
portions are shown. The support can be fixed to
the shelf (b) by screws or brads; or if the shelf is large
and heavy, by French nails. You can stain and
varnish; or before doing 80, put a pattern ou bath
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sides of the upright and under part of the shelf,

" according to the instructions already given.
Sometimes brackets are made with two upright
pieces, to go flush with the wall and the shelf at the
top. In this case you must cut two pieces instead of
one; both can be cut together by being held in a

29emoenieo€ -3
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Fig. 80.—Open Bracket for Fia. 81.—Open Bracket
two shelves. ) for three shelves.

vice, as we have already mentioned. The methods of
hanging the brackets to the wall is generally done
by screwing small iron or brass plates called “lugs,”
¢, to the upper part, and through holes in these
nails are driven to hold them to the wall.

Sometimes it is desired to have a bracket of more
than one shelf. We give a design for one of two
shelves, and of one for three. The designs for such
things are numerous, so that we need only give one
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made to stand on the top of cabinets, and for this
purpose they should be made a little ornamental ; the
sides being wider below, and also the shelves. From
what we have already said, we think you can design
and make a set to suit almost any purpose.

ARTISTIC TREATMENT OF WOODWORK.

In the method of ornamenting wood-work already
given, you have durability with simplicity. With a
little skill and care, another method can be adopted,
and will help you to ornament brackets, panels,
picture-frames, and the covers of blotting-books,
which may be made in thin slabs of wood having the
edges rounded off.

To take a pattern from a fern-leaf, first cover the
wood with the stain made according to the directions
already given, then press the fern-leaf carefully down
upon it, the face of the leaf downwards; work it
down close with the fingers so that every part of the
leaf comes in contact. After a minute or so, care-
fully lift off the leaf; you will then have the full
impression of the leaf, with its principal veins. The
veins, being the hollow of the leaf, will not touch the
wood, consequently all the stain will be left there.
Should the pattern require any touching up after-
wards, that is easily managed. If carried out properly,
this is an effective way of performing “nature’s
printing.” After the stain is quite dry it can be
varnished, and then there will be no fear of smudging
the pattern. Very pretty arrangements and designs
can be carried out by this method, for any pattern

1¢ out in paper or cardboard can be treated as the
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fern-leaf; also any design and floral devices, and
almost as effectively as if the leaves themselves were
actually photographed.

The other method that is equally durable is to
trace any design in pencil, then with one colour or
more, it can be traced on the wood. Suitable boxes
of colours are sold for this purpose at a cheap rate.
Many of the free-hand drawing copies that are in
use in our schools just now, offer good examples for
this kind of work.

WOOD CARVING.

Every boy has done a bit of wood carving, but
probably it has been with his knife. He never pays
a visit to a strange place but he must cut his initials
into a tree, or a door, or post; ard our public school
desks bear evidence of a good deal of industry in
this respect. With a good knife you can do very
much, but you cannot do all, though we sometimes
see specimens of wonderful work done with a “pen-
knife only.” If, however, you can get more suitable
tools to help you, you are quite justified in doing so.
You will be able to do your work quicker and better.
We do not give a list of all the tools wanted for
carrying out this work very successfully, for you may
probably have to be content with less than “ a set.”

You must, however, have one or two narrow
chisels, and one or two gouges of different sizes,
Take the advice of somebody who knows about tools,
when you are buying, because although use is the
best test of quality, an experienced worker has more

judgment of a good and suitable tool than you will
B
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yourself have. Carving tools if too long are awkward
to handle, yet if you have them too short you cannot
get a nice graceful curve. Again, they should have no
bends or uneven thickness in their shafts, or when
they get a smart blow from a mallet, they are likely
to snap off; the edge too of a badly tempered tool
will snap off if it comes across the grain of a piece of
hard wood. A person of experience is a good judge
of the temper of steel by its colour. By use of the
tools you will soon get to understand both their
qualities and merits.

In addition to chisels you must have a mallet, for
although the blow of the hand is frequently enough
for the chisel, yet for deeper cuts a mallet is required.

Now for a few remarks about the wood. All woods
for carving should be dry, but not too old, or it will
be brittle; it should also be free from knots; and do
not take sap-wood. Pear-wood is a nice soft wood to
work in, also lime; these woods may afterwards be
stained to look like a hard wood. Walnut and plane
are good, but for large surfaces nothing is so good as
oak. If you have any very delicate design to carry
out, boxwood, ebony, or some closely grained wood
must be used. Take some simple pattern for your
first work—the handle of a paper-knife, or the end of
a book-slide, such as described in the earlier part of
this chapter. Select your design, or make one for
yourself. Suppose you take the end of the book-
slide, take such a pattern as that in'Fig. 82, in which
you have a leaf. Vine or ivy, whichever you think
best. You can get a natural leaf, or twine two to-
gether; place them on a sheet of paper, trace the
outline by running a pencil round the leaves, then
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in cardboard ; then trace them out on the wood. Now
fix the wood on which you have drawn the pattern on
the bench ready for working. Then take a chisel of
suitable size; hold it upright and very firmly in your
left hand, and strike the head of the handle with
your right hand; or if the cut is to be deep, use a
mallet. Go round the whole design like that, till you
get the outline ; then with a gouge or chisel, take out
the wood between the edges of the leaf and rim of
the outer border down to one sunken level. Then
with a small chisel take off the outer rim, reducing
the wood to same level. Then with a larger gouge
round off the edges of the outer rim. Then commence
on the leaves, beginning at the thickest part of the
central vein, lifting out the deeper parts, rounding
them up to the more raised parts. Then take the
smaller sections of the leaves, beginning at the deeper
part of the veins that branch off from the central
vein, scooping out the hollow parts with small
gouges. Keep the natural leaf in front of you, and
imitate it as nearly as you can.

Alter the direction of your tool, and the manner
of working ; cut away only small parts at a time, till
by patience and. work you bring out not only the
right shape in outline, but in surface. Trace a
diaper pattern on the end of the bookslide, this
you may find easier to carve than Fig. 82. Then
try the handle of a paper-knife—such an one as we
mentioned at the beginning of the chapter. Work
round the rim of the handle first, then raise a boss in
the centre, with two small ones above and below;
the roughened groundwork (as in Fig. 83) may be

oduced with a broken bradawl.
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them in, using very thin glue for the purpose, and
when quite dry rub down smooth with glass-paper.
This kind of work is suitable for trays, small tables,
tops of bracket-shelves, and ornamental objects. You
can derive hints from a few designs we give in Fig.
87, a, b, c. A pretty effect is produced by using
wood of two or three tints, if you take care to blend
them nicely. For other designs and uses we leave
to suggest themselves to you. Woods used for
carving or inlaid work is sometimes better for being
dyed or stained ; but with oak and some of the hard
woods this is not required, nor is it necessary to
varnish either; rubbed up quite smooth, and good
rubbing in of linseed-oil is the best thing for it.
Ebony, black walnut, and red cedar are good woods
for inlaying.

FRETWORK.

This is a very pretty and useful kind of ornamental
work, and it is frequently combined with carving,
as in the bracket Fig. 88. The tools for fretwork
specially are not many, nor are they expensive.
Cedar, mahogany, and white holly are good woods
for this work; they all saw easily. Wood can be
bought specially prepared for fret-cutting, made up
of different layers glued together, the grain of each
layer going in a different direction to prevent split-
ting. Having got your wood, the next thing is the
design, which must be according to the object you
have in hand. This class of work admits of a large
and very varied application. It can be used for
panels, sides and backs of brackets, reading- and

wusic-desks, rims round the upper or lower edges
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accurate, and very little cleaning up will afterwards
be required. Having got through one portion, the
saw must .be again unscrewed, taken out, put into
another part of the work, screwed up, and so on till
the whole is completed. Never use a design that
omits to leave strong enough portions between its
parts to hold the whole together. Where a large
panel has to be cut, it frequently must be done in
parts; then comes the difficulty of putting it together
accurately., This is best done by putting the whole
together on a duplicate of the original pattern. In
putting a frame round it, see that no parts get
shifted. In fitting up a bracket on fretwork
supports, it will be better to use wood of not less
than } inch in thickness.

In fitting frames to hold fretwork together, you
will have to use the mitre-box and board, as recom-
mended in picture-frame making. In putting them
together with glue, do not be too impatient to move
them, for till the joints get perfectly dry they are
easily misplaced, and will give more trouble to replace
than they did to put together for the first time.

In all the work given in this chapter, your success
depends very much on your taking pains, and this
can only be done by your being patient. This
especially applies to your carving. Do not scoop
out too large pieces of wood at one time, but get
your design into form very gradually, and you will
be repaid for all your patience.



CHAPTER IX.
HOW TO MAKE PICTURE-FRAMES,

THis is a lighter kind of work, but requires great
care and neatness in cutting your wood, so that the
corners of the frame fit well; and you must have
some practice at this on ordinary plain wood before
you cut up any good mouldings.

Mouldings of all the best patterns can be bought
cheaply at so much per foot; and the kind of mould-
ing you get must be determined by the kind of
picture you are going to frame.

Frame-making is interesting work, and we are
sure you will like it, and to make a good frame is
a very creditable piece of work.

No more tools are necessary than those you have.
already. You must, however, make a mitre-box
or board, and a “shooting ”’-board, for only by use
of these will you get your frames square at the
corners.

The mitre-box or board is simply an arrangement
for guiding the saw, so that you can accurately cut
off a piece of wood at an angle of 45°, and when
two such pieces are brought together they wsks
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an angle of 90°, a right or square angle. Take a
small picture-frame for a guide. You will see the
pieces forming the corners are each cut at 45°; this
is called “mitring,” and when the two sides are
brought together and joined, it is said to be “ mitred.”

The mitre-box consists of a shallow trough, having
parallel sides, as in Fig. 89, in which a shows the
plan and ¢ the end, made of stout planking, 1 inch
or 11 inches thick, about 15 inches long, 6 inches
wide, and 3 inches deep. Next draw a line across the
two top edges of the sides, making an angle of 45°
with the side of the box; continue the line down
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Fi1. 89.—Plan of Mitre-box.
a. Flat board ; b. sides with cuts at angle of 45°;
¢. end plan of mitre-box.

the sides, then make a clean cut with a tenon-saw
across the box down the two sides as far as the
bottom of the box. Make two such cuts as these
facing both ends of the box; this saves the trouble
of moving round the box during its use.

A mitre-board is made by taking a stout board
about 15 inches long, and 8 or 9 inches wide, nailing
a strong piece along the first edge, projecting down-
wards about 1% inches to 2 inches, to hold it flush
with the edge of your table or work-bench. Then
along the further edge nail a slab of wood about
€ inches thick, so that it occupies the position of & -
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in Fig. 90, where a represents the slab in which the
saw-cuts b b are made, and ¢ one of the supports,
and d represents the cnd of the same. Through this
make saw-cuts, right- and left-handed, at an angle
of 45°, and extending into the slab at the foot. Now
in using either of these, the box or the board, you
see if you hold firmly a piece of wood close to one
side or the other while the end is being sawn, when
cut the end will have an angle of 45°; and if this
is cut in the left-handed cut, its end will exactly fit
a piece cut in the right-handed slit. Now try it.
Take two slips of wood, smoothed up, and cut the

F16. 90.—Mitre-board in plan and section.

ends by using the mitre-board or box; bring a left-
handed end to a right-handed piece, and if you have
made your cuts carefully, they will come end to end,
and thus form a right angle. Test it by drawing a
right angle on a sheet of paper, and put down your
pieces end to end, and see if they are right.

Now make the shooting-board—i. e. one to be used
with no more formidable a weapon than a shooting-
plane, or your jack-plane. This is easier managed
than the mitre-box.

You must have two flat pieces of wood—they should
be hard wood—about 18 inches long;, one of \2inchea
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and the other of 6 inches wide. The edge of the
larger slab must be screwed on to the narrower
piece, and about 2 inches over its edge. Let them
be so screwed that their edges are parallel. Now
under the edge of the wider slab, a second piece of
wood of the same thickness as the narrower, but
from 1% to 2 inches wide, must be screwed, so
that this edge is blocked up to the level of the
other. _

Fig. 91 shows a plan of this shooting-board with
the method of using the plane.

Fia. 91.—Shooting-board.

Now two other stout pieces of hard wood, about
1} inches wide and 1 inch thick, are to be carefully
planed up, and nailed, or better screwed, to the upper
slab, so that they make an angle of 90°, and come
up flush with the edge of the board, while on the
slip the shooting-plane is to travel. When in use,
the slip of wood or moulding to be mitred is to
be held tightly to one of the guide-pieces forming
the sides of the angle, and the plane “shot” along

s edge. The end will then be smoothed off ac-

tely to 45°. It is similar to the mitre-board
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with bad work. You know the old adage, “ practice
makes. perfect.”

Having succeeded thus far, the pieces must be
put together. For this purpose be very careful to
bave your glue clear and thin. While this is pre-
paring, fix one of the long lengths into your vice,
covering over the jaws some thick cardboard, or a
slab of wood, so that the frame is not marked. Now -
in your left hand hold one of the short pieces; bring
the edge in contact with that to which it is to be
glued. You can best do this by having the inner
edge of the long side away from you in the vice.
When the ends are in contact, bore a hole with a
small bradawl, through the angle of the short end
into the end of that in the vice. Place an inch brad
in the end of the short piece ready for striking into
position; now smear over one end a thin layer of
glue, and bring the ends together, tapping the brad
till it is driven home. Do this carefully, so that the
ends come together exactly in the required position.
You will now have an L piece; lift it carefully out
of the vice, and lay it aside to dry. Join together the
other two pieces in the same way, and let that joint
dry. Then join together the two L pieces, and you
will have the frame, the corners of which should be
right angles. It is better to fit one L piece in the
vice while fitting the other to it. Let the glue be
quite hot, and perform the operation as quickly as
possible.

Another plan sometimes adopted for joining up
frames, is to have four corner-blocks made, which you
san do for yourselves, by taking some 2-inch pieces,

¢ inches long, joining them by the half-lap joint,
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frame. You must first mark it off, remembering
that “right” size is the inner measurement of the
frame, and the rebate size is the size of the part into
which the glass fits. © You will do well to refer to
Fig. 93. Take the length, § inch more than is
needed, for the reason we have already mentioned.
Cut it off in the mitre-box; take care you hold it
tightly. That will give you your first mitre, which
we will suppose you cut in the left-handed slit. Now

F16. 93.—Moulding used for Frame.
a. is called the rebate ; b. the sight edge; c. the back or outside edge.

cut the next in the right-handed slit, and proceed
step by step as has been already described.
Remember, accuracy is only secured by care.
Having completed the frame, the next thing is to
get a glass. Be careful and select a clear piece, and
have it cut slightly smaller than the rebate size, so
that you have no trouble fitting it in. Polish it well
on both sides, so that no stain or grease is on the
surface ; then if the picture is mounted on card, put
it next the glass. We suppose the mo.unting has
been done to leave an effective margin, that it has
“een properly cleaned, and has been set out to
'tage; this requires a little care and skill. If
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still, cover the whole back with a sheet of good
brown "paper.

When dry, put in the screw-rings at the two
sides of the back if the picture must hang slanting
from the wall, or at the top “if it is to hang flat to
the wall.

If you have succeeded well, you will be glad to try
your skill again at picture-framing.

In making the Oxford cross framne, you had better
examine how it is cut and put together before
starting on your work, and you will be able to
manage it without further directions from us. Notice
also how the edges are bevelled off, to give them a
lighter appearance.

We have seen some very pretty frames made in
the same fashion as the Oxford, but broader, and
decorated with patterns of leaves, put on as
directed for the ornamenting of wood-work in our
last chapter. They are very strong, durable, and
wear well. We have one before us at this time; it
is fifteen years old, and looks as well as when first
made.

So much depends on taste, that you may design
several modes of decorating frames that do not
suggest themselves to us.

HOW TO BIND BOOKS AND MUSIC.

We are not going to make bookbinders of you;
but it is useful to be able to put magazine numbers
together, and music; and we think a few plain
directions are not out of place in this book, and also
that most of our amateur workers will be glad of
tese directions.
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through the middle of each number to hold them
all together; then carry it outside, round the tape,
into the number, out at the second tape; in again;
and so with the third tape. Draw them up tightly,
but not so as to crumple any part of the paper,
beginning at the lowest number. Having stitched
the first as directed, place carefully the next aboveit.
Carry the thread through it, and round each of the
tapes in the same manner, and so on till you have
stitched together the twenty you require for one
volume. Then cover over them the second board,

Fia. 94.—Bookbinding.
«. Lower board ; b. pieces to be bound ; c. the upper board.

bringing it up flush with the back edges and the
lowest board. Bring them all up, nice and level, then
put some weights on the upper board, then the
backs can be dealt with almost like a solid. Now
get ready some nice thin glue; a strip of calico, just
long enough to come an inch beyond the paper; get
the ends of the paper free. Now put on a good
coating of glue, not thick, but so that the whole
back is covered—thread, tapes, and paper; then put
on the strip of calico, so that it comes a httle beyond
the top and bottom; rub the calico well down so
8t it gets hold of every part of it. Now turn the
ieting pieces of calico back, so that they are flush
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material is then cut and pasted over the corners of
the covers. When these are quite dry, put some
marble paper on the outsides of the covers, leaving
an inch margin on both sides at the back, and cut
off at angle to show the leather at the corners (Fig.
95, f). Fold it carefully over, and smooth it down in-
side the cover. When all this is done, paste down to
the cover the outside fly-sheet ; this hides all the odd
pieces that have been turned down. Be careful to

F

Fia. 95.

leave no odd bits of paste about inside, or that will
be awkward. Now put it between the boards, and
weight it so that it dries under pressure;.and if you
have carefully carried out our instructions, you will
have a very respectable specimen of bookbinding.
A piece of bookbinding can be carried on with
other work, because of the intervals that it has to

» left for drying; for it is always better to have it

mghly dry between each of the stages.
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binding section; a bookbinder or stationer will be
able to supply you. If we have not been sufficiently
clear on some points, we must ask you to look at a
half-bound volume, and you will see how the parts
are put together; and the stitching in a sewn
pamphlet will explain how each separate number is
attached to the tapes which are to hold the whole
together. '



CHAPTER X.
HOW TO MAKE MODELS,

WITH some of you who take this book in hand,
model-making may be a very favourite kind of work.

For this purpose you will be glad to press into
service, wood, cork, cardboard, wire; in fact, all kinds
of material. To make your models more useful,
they should be made to scale as far as possible.
Fix on some standard, which of course need not be
the same for all your models, or even a series of
models. A model of a plain building is easily made
in wood or cardboard. First make a drawing of
. each part of your building to scale, then transfer the

same to a sheet of cardboard; and perhaps if the
building is not very complicated it may be all cut in
one piece; and then by folding it along certain
lines you may form it up into a representation of the
building. In order to get the cardboard to fold
accurately, take a straight ruler, and draw a pen-
knife along the lines which you require to fold,
cutting the card half through. If the building is
very large, and you require it on a large scale, the
better way is to do it in thin wood or thick paste-
board. In that case you must cut off each pese,
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and not be content with folding. Then put the parts
together with glue, taking great care only to put
glue where it is needed. Supposing you have the
keep of a castle to represent, the battlements can
either be drawn and shaded with sepia or umber,
or they may be done by glueing together various
thicknesses of wood to represent the stone-work.

Windows and doors can be filled in with glass,
wood, or iron wire gratings. For producing effective-
ness in such a model, so much depends on the skill
and inventiveness of the maker. Try and get the
thing as real-looking as you can. You can get a
fair representation of stone-work by coating the
card with thin glue, and before it dries, sprinkle
some fine sand on it through a piece of fine muslin,
stretched over the barrel part of a large pill-box.
We give this size, because you must not have a large
“quantity to use at one time, or it is likely to go in
patches. After you have got a surface of rough
sand, you can colour it, so that some parts are darker
than others, taking from it the sameness of surface.

Some of you will be able to imitate ruins by
“colouring carefully; of course in a ruin you must not
have anything look prim and stiff, or the appearance
of a ruin is gone. There is still another very good
covering for a model that is intended to imitate
stonework—. e. cork. Get some ordinary bottle
corks, cut them into very thin slips, by means of a
very sharp pen-knife, and then into tlie shape of the
front of a block of stone. Spread some glue over
the surface of the card, and put the slips of shaped
cork into their places; and if the whole is properly
carried out, it will be very effective.
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surface of low water. You will find it easy to make
this out of a piece of solid wood, planed up and
bevelled; it can afterwards be painted and the blocks
of stone lined in. The lighthouse at one end can be
made in cork or wood. Mount it on a board, and
paint the board to represent the sea.

Now for the model of a lighthouse. The best for
this purpose is perhaps Eddystone. Get particulars

F16. 98.—Model of Lighthouse.
a. Turned block for shaft ; 4. shaft mounted on rock;
¢. lantern of Lighthouse.

of its dimensions from some book on the subject,
and get the model of the tower turned for you at
some lathe ; it will come out like the outline in Fig.
96, a. From a drawing, mark out all the doors and
windows, giving the relative sizes to each, and also
their proper positions. Then with chisel and gouge
cut them down not more than #sth of an inch. Next
fit the lantern; -do this from a drawing. The roof
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It would be too intricate to get all the engineer-
" ing details into your model of the Menai Bridge; but
you will be fully repaid by making a model, giving
with some degree of exactness, the general appearance
of the bridge. Look at its general outline. You

SIDE ECEVATION END ELEVATION

F1a. 98 a.—Land Tower.

see it consists of a pair of iron tubes, through which
the trains run, supported by three enormous towers,
and at each end by a land abutment. You can get
a full description of the bridge in books on engineer-
ing, and in separate treatises for 6d. or 1s. each.
The whole length of the bridge from end to end is
1832 feet 8 inches; the height of the central, called
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shows the side and part of the tube projecting on
either side. By the measures appended to this, cut
the two ends of the tower, which contain the open-
ings through which the tubes are to pass. Before
glueing the parts of the tower, mark it out and
slightly tint it to represent blocks of stone, as in the
lower part of drawing. Also give the architectural
character to the tops of the towers as shown in
Fig. 97. Then proceed with two end towers, the
dimensions of which we give in Fig. 98 a, for both
ends and sides. Fit them after blocking them out,
and colouring as directed for the central tower.
Then take in hand the abutment ends, each of which,
you notice, is ornamented with a lion. These you
must cut out in cardboard. The dimensions for the
abutments are given in Fig. 98 b. Now the next thing
to construct is the tubes, which you must make
of strips of cardboard; the pieces for the depth
- being % of an inch wide, and for the width 3 of an
inch. You will require four lengths of tube for the
central spans of 94 inches long; that will allow for the
portion of tube to be built into each of the towers,
and also four lengths of tube for the end spans. In
putting these strips together in the form of rect-
angular tubes, keep the sides parallel, and remem-
ber what they have to represent. They are the
tubes in which the rails are laid for the trains to
pass through them; one set being for the up line, and
one set for the down line. The outsides of these can
be coloured to give them the appearance of iron—a
light slate colour, for instance. Having completed all
the parts in detail, you must now put them together.
“irst get a piece of board 4 inches wide, and about
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repay for all pains you take with it. In point of
colouring and finishing it off, we leave that to your
* own taste and wishes.

TO MAKE A MODEL OF A YACHT OR OTHER
SAILING VESSEL.

Every boy likes to make a “ship,” and to rig it
out, and to sail it. Now, as you know, speed
depends in a great measure on the elegance of her
lines; you must consider the hull of the vessel first.
For all smaller vessels, carving the hull out of a
solid block of wood will answer very well; but when
you want to make something over two feet long,
this gets rather a clumsy operation. However, we
will suppose you are going to make one up to a
foot, or 15 inches. You must get a nice block of
evenly-grained, well-seasoned pine, free from knots.
This you will find tolerably easy to carve, and it will
stand plenty of knocking about, such as we dare
say it will get in the various attempts you make to
sail it in competition with others. Suppose you fix
on 15 inches for the length, then the block of wood
must be 31 inches square. Plane it up to this size, -
On the side you intend for the upper deck, mark with
a pencil a centre line from one end to the other, as
in Fig. 99. Draw another line across this, half way
between the two ends; now draw a curve on each
side of the centre line, to mark the plan of the deck,
getting the greatest breadth-of beam about an inch
beyond the centre cross line, towards the stem. Draw
a graceful curve, not too flat. Then at the side of

ar block, draw the plan of the elevation of the
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hull, as in Fig. 100. It is not quite easy to hollow
out a graceful hull, that shall approach a section in

the centre somewhat of the shape shown in Fig. 99, a,
for it is not like cutting it with perpendicular sides.

That would be easy, but you must cut away by slow
degrees with your gouge till you get a satisfactory .,
shape, such a8 you have frequently seen in models

a

of vessels. Do not cut away too much at a time.
It may help you a bit if you take one-third of the

height, and first cut and then plane off both sides at

the bottom, getting such a bevel edge as the dotted

lines in Fig. 100 @ show. Let it bulge with a nice full

curve towards the stem, and gradually get less and

a

a

S

Fia. 100.

less to the stern. Cut out the wood from the stern
end, as shown at a, Fig. 100, with the saw before
beginning to shape the hull. Having succeeded
with this, which you will find requires considerable
care and patience, for both sides must be alike,
baving the same curves and same hollows, which

you will better get by cutting a piece of cardboard

-
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as a sort of gauge by which you try both sides tfll
they agree. Then the deck must be hollowed out.
First trace a line all round it, to the depth of about
4 of an inch, keeping to a pencil line drawn all
round, about % of an inch from: the outer side,
indicated by a dotted line in Fig. 99, showing the
deck plan. Then all round, at the depth of § of
an inch, let a second ridge run, on which the deck
can rest; then you can hollow as much as you like,
but do not run the risk of making it weak at any
part. Now you want a nice thin piece of pine for
the deck. Cut off the length and breadth required;
then take the exact shape of it by a bit of paper
pressed into the edge of the portion cut away for
the deck, indicated by the dotted line in the figure.
Cut it out very accurately, then trace the shape of
this on to the thin piece of wood prepared for the
deck. Cut it out with a sharp fine saw; smooth off
the edge so that it will drop easily into its place,
forming the flooring of the deck. Before fixing this,
you must cut out a hole for the mainmast to pass
through, and another through which the rudder can
pass. If you require a hatchway, this also must
be cut out. Now smooth up the outside by rubbing
down roughnesses and imperfections with glass-
paper; if too prominent, a broad flat file may first
be taken for this purpose. Now cut the “rudder”
and “tiller.” To cut the rudder, take a piece of thin
wood, about the thickness of that taken for covering
‘n the deck. Cut it in shape of Fig. 101, its size being
ermined by the depth of the portion hollowed at
~tern. Fix it, by putting in two hooks made
anpper wire, and two eyes of similar wire
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spun, hard cord, something like the thin whipcord
~ that is used for fishing-lines. The first lines fitted
had better be the main shrouds, which consist of
three lines passing up on each side, and round the
main-mast, over the tressel-tree, and fastened to the
sides of the vessel. In large yachts these are often
made into rope-ladders, the cross cords being called
“rat-lines.” If you wish to make yours in this
fashion, you can do so; if not, two lines will be
sufficient. As you can see, they are to support the
main-mast, and enable it to bear the strain of the

Fia. 105.—Dead-eyes. Fi. 105 a.—Blook for running-rigging.

sails. The shrouds, in large yachts, are fastened
to “dead-eyes,” which consist of blocks of hard
wood, through which three eyes are drilled, the edges
of the eyes being so rounded off that the cords can
readily pass backwards and forwards through them.
The shroud is bound round the block, which is laced
to another set of dead-eyes attached to the sides of
the vessel, the lacing being done with smaller cords
called “lanyards.” You will, perhaps, like to buy
these “dead-eyes” rather than make them, also the
pulleys for the “running rigging”; they are sold
cheaply at any “model shipbuilder’s.” If you prefer
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raising the sail. There is also a block at the end of
the yard on the lower side, running through another
fixed at the stern. ‘
Now before making the sails, it will not be amiss
to varnish the spars you have made; a coat of
varnish also on the deck will be an improvement.
While this is drying, cut and make your sails, of
which you will require five. For this sized vessel.
calico is the best material of which to make them.
Before cutting the sails, get their shape and size by
cutting them in paper adjusted to the spars. First
you want & mainsail. To get this the right size, you
must allow for it after being hemmed, for to save
rough edges this must be done in every case. Thesize -
must be at least 4 an inch within the end of the boom.
In larger yachts, this sail is made in strips, with a
piece of cord between each width, and a piece of
cord at the outer edge, in imitation of the full-sized
yacht sails. Yours, however, will do by being cut
out in one piece neatly hemmed, so there is no
puckering up when put on the spars. The shape of
the mainsail is shown at 6, in Fig. 106. The edges of
the sail have different nautical terms; that which
goes next the mast is called the “luff,” the lower
edge of that end the “tack,” and the upper the
“throat.” To fix this sail, the “luff” must be sewn
on to the rings we told you to put on the lower
mast, and at equal distances from each other. The
“foot” of the sail, which is the name given to the
lower edge, is only fastened to the boom at the
“tack,” and the opposite corner, the “clew.” The
“head” or top of the sail is attached to the “gaff”
by being laced by threads through the sail and over
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various kinds of build, and also be able to buy the
smaller parts to add to the completeness of your
work. If you require a case to keep your “ship” in,
you have already had instructions for making it, and
a slip of glass in front will shut it up from dust,
and at the same time afford another ornament and
" production from your knowledge and use of tools,
and an excellent example of patience and manual
dexterity.



CHAPTER XL
WORKING IN METALS,

You must not imagine from the heading of this
chapter we are going to ask you to set up a smith’s
forge, and to get in great bars and sheets of iron.
The work we propose for our young workmen is to
be done with iron of a light description, and in most
cases, done cold—and where heat is required, it will
only be such as may be obtained from an ordinary
fire or with the blow-pipe.

You will, however, require a few extra tools—one
is an anvil, or a substitute for it. You can perhaps
get a small block of iron, on which you can do
hammering, and which will answer as well as an
anvil for small work. You will also want a little
heavier and broader-faced hammer, when you can
get one; at the same time we do not lay it down as
a sine qud mon that you must have these; but we
rather leave it to your ingenuity to carry out our
suggestions with the best tools you can get. We
have lately seen some very good ornamental and
useful work carried out without any special tools set
apart for the purpose.
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produce. Get a look at some work done in the same
material ; that will help you to multiply designs, as
well as to see how the work is put together.
For this work you need cutting pliers, bending
pliers, and nipping pliers specially adapted to binding
-parts of your work together with the iron ribbon.
Reference to Fig. 107, which give you the usual
forms of cutting pliers, will help you in the selection
of these tools. The first is a strong pair with

F16. 108.—Round-nosed Pliers. Fie. 109,

“square noses,” as the gripping ends are called.
This is for your first and heavier work. The second
is for cutting only—better adapted for trimming the
ends of your strips after you have cut them off.
The third is for lighter work, either bending or
cutting. As we mentioned, it is not positively.
necessary that you should have all three pairs, but
do so if possible. In Fig. 108 we give you the form
of the round-nosed pliers, which you will find of the
reatest service in bending your iron strips into
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a good shape by first drawing your scroll on a piece
of paper and bending your iron to it—the drawing
acting as your gauge. Now turn up a second scroll
just like the first. These are to be made into a
pair of skeleton brackets of the form shown in
Fig. 111. Here a piece of stouter iron band than
you have used for your scrolls is bent into a right
angle. You want two of these, one for each scroll
To do this you must cut off the two strips of iron.
Scratch each piece across the centre, and place this
scratched line on the edge of your anvil, then hammer

Fi6. 110.—Simple Scroll. Fia. 111.—8ingle iron bracket.

it into a bend. Do this gradually. To be sure that
you get the right angle, gauge each piece to a right
angle drawn on paper, or to your drawing square.
Now the pieces you have cut must be joined together
at the parts marked in Fig. 111.

There are two methods of putting together your
iron work, You see that every portion must be put
together quite flat, and so tight that it is not possible
for any of the parts to get easily “ wriggled” out
of their places, In fact it must be put together so
that the whole is nearly as rigid as if it were a single
aiece.

One method is by binding together the parts with
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twisting it. You will find the thin iron strap yield
readily to such pressure as you will be able to apply
by this method.

These brackets are exceedmgly useful for sup-
porting shelves. They are strong, easily fixed, and-
are ornamental, according to the art and design put
into them.

Having succeeded thus far you may aim at making
something requiring a different method of working,
as well as a new channel for your ingenuity.

Suppose you decide on making a candlestick—a

a (A

Fi16. 113.—Light iron ornamental brackets.

pair, perhaps, if you succeed well. Draw your design
first, if it is to be like that given in Fig. 114. Cut
three strips of iron ribbon; they are to be of the
same length; bend each into a scroll of the form
of @, Fig. 114. They must be the same in size and
shape. Then get an earthen end to hold the candle.
This must be supported on two rings; one at the
upper end immediately under the rim, and one at
the lower end. To these rings the bent portions
must be bound by the upper ends, to the rings.
Place them so these uprights stand at equal dis-
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tances from each other, held by two other rings at
convenient distances down the stem.
We repeat that the binding and twisting must be

J _ole

Fia. 114.—Design for Oandlestick.
a. Each part for the uprights; 5. the earthen socket;
¢. the complete candlestick,

done with the pliers, so that there is no tendency
for them to undo and loosen the work. The candle-
sticks just described can have a triangular foot of

Fia. 115.

thin polished wood, if you like to give that amount
_of labour to them; it will not make them heavier,
but it will make them stronger. Wires drawn over
the branches of the scroll through the wood W\
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hold each part well and safely, and give stability
to the whole.

.In Fig. 114, and several others that follow, where
most of the designs stand on three feet, or consist
" of three branches, the third side is presented edge-
wise, 80 as not to obstruct a fair view of the other
two, so that our readers will be able to easily catch
the design.

An ornamental bracket for the support of a candle
may be made somewhat of the fashion given-in
Fig. 115. In this figure the horizontal support is
made of rather stouter iron. The exact design you
can decide on for yourselves.

TO MAKE A SUPPORT FOR A FLOWER-POT OR
A FLOWER-STAND.

Design three or four uprights, or make a copy of
Fig. 116. Bind the upper part to rings the shape
of any flower-vase you wish to form the top of your
ornament ; then as the stem of this must be stronger
than that of the candlesticks, you must bind the
ribbon upright to a small iron rod. If you have three
sets of scrolls, you must get a smith to beat you a
round iron rod into a triangular rod. This rod may -
be made long enough to reach to the same level as
the scroll-work forming the feet, for it will give the
stand additional strength. The spaces between this
and the outside feet can be filled in with elegant
little serolls, which will add ornament and finish to
the whole.

In Fig. 117 we give a design which is more

wpamental, but which we think will not be more
. “>






176 HOW TO MAKE COMMON ‘THINGS.

With stouter iron for the frame work, much larger
and stronger objects may be made. We have seen
elaborate stands containing a methylated spirit-lamp
and a branching hook above, on which a kettle has
been hanging, forming a neat and useful ornament.
With a frame of } inch iron, a useful fire-screen can
be made, and such iron may also form the backbone

Fie. 118 —Suspended Hall-lamp. Fia. 119.—Kettle- and
Lamp-stand.

of brackets. This iron can be twisted and worked
cold. If you take a square bar, and put it into the
vice, screw it up very tightly, so that the vice-chaps
take the faces of the bar quite flat, you may by
means of a square-faced wrench twist the iron into
a screw-like form. This makes it look lighter
than it would .jif it were wrought on a square bar
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throughout its whole length. Now supposing you
want to make a bracket. Take a piece of iron }
inch square, bend it to a right angle, then turn up
some scrolls, and fill in the angle, as in Fig. 120.
Two other sets of scrolls on either side sometimes
add to its ornamental qualities,

_ F1a. 120.—Bracket-support for Lamp.

Candelabra of two, three, or four branches may
be worked out. Brackets and bookshelves can also
be arranged, by means of wood-work shelves screwed
on to ornamental scroll supports.

These ornaments can be blacked, covered with
enamel paint, gilt, or bronze, to suit the taste of any
persons, or to match any other suite of ormaments,
or they may be left plain.

N -
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TO MAKE A FIRE-SCREEN. ",
Make a frame of any size you decide on, of the
stouter iron; turn up a set of scrolls for the feet,

-

Fia. 121.—Suspension for Lamp.

a8 in Fig. 122—two sets for each end—then fill in
the frame with a scroll design, or a design of angular
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Then with your tracer and hammer, do the ring
at the edge; then the inner ring; then deepen the
broad indented line for the design; or if you wish
the design sunk, and surface generally raised, you
must punch all the other part up. In the punches,
you have some for broad surfaces, others for fine

Fia. 125.—Simple design for a Pin-tray.

lines; you must select that best suited for yomr
purpose. The punches are sold in boxes, each con-
taining a set of nine; the shape of the punching
surfaces are shown in Fig. 126. The space between
the design requires to be punched regularly all over
to give it a roughened appearance; this must be

cm AN\ o:O ool
1 2 3 4 5 6 7 8 9 10
F16. 126.—Embossing end of punches.

done from the right side at finishing. Sometimes it
is necessary to see how the work is progressing,
therefore the pitch has to be removed. This is
done by the flame of the blow-lamp, which melts
the pitch so that it can readily be removed. In the

nle designs this is not so much needed; but in
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lace the bottom with strands of wire, crossing each
other in the lozenge shape. To suspend, arrange
three simple strands of wire, or three chains, at equal
distances from the upper ring, and fasten them into
a common ring at the top, as in Fig. 129.

You may find it useful in making cages for keep-
ing pets, to use wire for the fronts of such cages.
They are readily made by boring holes in the
opposite sides of a frame, and drawing the wires
through ; the size or thickness of the wire depending
on the size of the frame. Turn the ends down to
prevent them from drawing out. Do not use copper
wires where animals are in question; they will,
however, do for ornamental work. In using gal-
vanized iron wire, there is no positive necessity to
paint it, but it preserves it better, and frequently
makes it more ornamental. Enamel paints are well
suited for this kind of work.

METHODS OF SOLDERING.

Without some hints on soldering, this chapter
would not be complete. It is a very useful qualifica-
tion for boys; if they aim at being “handy boys,”
they will most likely become “handy men.”

Suppose in the first case a saucepan or a kettle
leaks, it has to be sent to the tinman’s, or iron-
monger’s; and the job being so insignificant and
trifling, is laid aside for others of more importance,
yet it is wanted at home, and the delay in its return
causes a lot of worry and annoyance. The next case
that occurs, you try and cure it yourself.
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rat-tailed file, are the first requirements. You must
have access to, and the use of, a gas-burner or a
good spirit-lamp, and a ninepenny Black’s blow-pipe.
Working in glass forms also a nice change of occu-
pation from carpentering—the manipulation is so
different—the toughness of the wood forming a very
strong contrast to the brittleness of the glass.

We always find a pupil gets on so much better
with his work if he repeats the class experiments
himself, and much better still if he makes his own
apparatus. He is more interested in his work, it

F16. 130.—Apparatus for preparing oxygen gas.

widens his knowledge, and gives him a thoroughness
that he would not otherwise be able to acquire.
Above all things, it makes him practical.

We feel sure that after learning to make the
simple things mentioned in this chapter, he will go
on to the more difficult contrivances which we dare
not even hint at here.

As the subject, oxygen, is generally the first gas
dealt with, we will describe a simple apparatus for
making it. The apparatus for making gases that
are only given off by heat, must be made of thinner
glass than that for gases which are given off at the
ordinary temperature of the air.
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Now contrive a jet for burning hydrogen from the
bottle, Fig. 133, by removing the delivery-tube, and
fitting to it a tube bent twice at right angles,
as shown in Fig. 136. Draw out the jet at the
end of the tube as already directed. As soda glass
gives a yellow tinge to hydrogen flame; it is better
for having the tip of platinum; this you can do by
bending a small piece of platinum foil and putting it
into the glass-tube when the end is soft. When

Fia. 185. Fie. 136.

it cools, the platinum tip will be fixed tightly. A
straight jet ahout 6 inches long attached to the
end of a length of indiarubber tubing is sometimes
even more convenient than that we have described,
In the next place we will show how you may fit
up in series U tubes. First get a good soft cork for
each tube; see that they fit well. Then bore each cork
to fit the “quill” tubing you mrust use for the con-
aections. Tlrat the tubes and bend them carefully,
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the end of a tube. First, one end of the tube must
be closed. If the tube be a small one, this is easily
done by holding one end in the gas-flame till it is
melted ; it will then run together and close the end.
If the tube is of large bore, it must be closed by
softening a part near to the end so that it can be
drawn out, and then twisted while it is soft, and
thus closed.

Having succeeded in closing the tube, heat the
closed end, rotating it by twisting it between the
hands all the time. When the tube is quite soft, put
the open end to the mouth, remove the other from

Fiq. 138.

the flame, and then blow gently down the tube till
a bulb of the required size is formed. Do not allow
it to cool too quickly. This is assisted by allowing
the bulb to remain some time in the smoky part of
the flame, ,

A piece of glass-tubing of large bore may be joined
to a piece of smaller bore, by drawing in a small
length of the larger to the size of the smaller; then
melt both ends, bringing them together when quite
soft.

Sometimes a hole is needed in the side of a glass
tube. This requires care. If the tube be a small
one, it is best done after closing the ends by melting
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practice in making even the little fittings and
arrangements we have pointed out will give you
great satisfaction, and, we hope, encouragement.

Good and successful glass-blowing such as is re-
quired for complicated pieces of apparatus is rarely
acquired by the amateur, unless he gives an immense
amount of time to it.



CHAPTER XIIIL
HOW TO COPY A MEDAL OR A CAST.

WE often see medals and casts of rare and interest-
ing objects, copies of which we like to have by us.
To obtain these is not an expensive process; it only
requires patience and care. We propose therefore
to give such plain directions as will enable any of
our readers to make such copies for themselves.

We will take first an instance of a medal, showing
perhaps the head of oné of the Cesars, or a medal
struck to commemorate some great event.

First, you must decide in what material you would
like to have your cast. This must, in a measure,
depend on the delicacy of the work you bave in hand,
and whether the impression is in high relief or not.

The most delicate impressions are obtained in wax,
gutta-percha, and sulphur, any of which substances
can be used for making moulds. Suppose you have
a medal in copper which you require to copy. You
must first of all smear the face of the medal with
a little sweet-oil,—olive oil. You can put this on
with the tip of a feather, and then rub it well over
with a piece of cotton-wool, so that the oil goenints
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every crevice, and none collects anywhere. Now
surround the medal with a slip of cardboard about
4 inch wide, by putting the medal flat on a board, and
wrapping the slip of cardboard closely round it; and
while holding it tightly, drop a piece of melted
sealing-wax between two portions of the card that
overlap, for the slip of card must -be more than long
enough to go once round.- You will now have the
medal tightly surrounded by a card, that will receive
any fluid substance that may be poured into.it. We
will now take some fine plaster of Paris, which you
can buy at a stone-mason’s, or at an Italian’s, whose
business it is -to make “images.” Get the finest
plaster, and some that has been freshly prepared. It
is sold by the pound and costs very little, but the cost
varies slightly according to the fancy of the seller.
Now for making the mixture of plaster. For this
purpose you want a smooth, medium-sized wooden
spoon, a small basin, and a jug of clean water. To
avoid making a mess, either put a board, or spread a
piece of brown paper-on the table. Now put a little
water into the basin, and put in a small quantity of
the plaster; as much as you think you will require
for the work prepared. The plaster will sink to the
bottom. Pour off the superfluous water, and mix the
plaster well; it will have the consistency of cream.
Now put in a little of this mixture on to your medal ;
and with a small stiff brush, holding the brush
upright, get the plaster well into all hollows of the
medal ; then pour in the rest to the depth of about
 of an inch. Lift the whole thing, taking care not
to slip off the cardboard, and jerk it sharply on to the

wrd once or twice, to set free any air-bubbles that
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it, you can take a mould in sulphur by the follow-
ing process.

Place the original plaster medal in a saucer of
water, so that the water does not come above half-
way up the thickness of the medal. The plaster will
absorb the water, and the face of the medal must be
watched. Immediately it gets a shiny surface it
must be removed so that no water percolates through
it and collects on the upper surface. While this is
being done, have some roll sulphur slowly melting
by the fire; it must melt very slowly or it will not
get into a thin fluid, or keep a nice yellow colour.

When this is ready, and you have surrounded the
medal to be copied by the slip of cardboard as usual,
pour the sulphur on to the face of the medal. Be
careful that no air-bubbles are allowed to collect
between the sulphur and the plaster. This is not
likely if you have the sulphur in the condition of a
nice thin liquid, and rap it once or twice rather
sharply on the table. Cover it to about the depth
.of a } inch, then let it stand and cool; it will then
get solid. Then lift it off the medal, and if you
have successfully carried out our instructions you will
have a sharp reverse impression of the original. To
save your sulphur mould from the chance of being
broken, it is well to back it up with a 4 inch thick-
ness of plaster of Paris, prepared and put on as we
have already described.

To take a casting from the sulphur mould, oil its
face very carefully,—taking care that none of the
crevices and hollows escape this oiling,—which can be
done by a piece of cotton-wool. Then surround it
with the slip of cardboard, mix the plaster, and go
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water, about twelve parts of the latter -to one of the
former. In this a zinc rod (2), covered with quick-
silver, must be fastened either by solder, binding-
screw, or by a tight twist to a length of copper wire.
This may be wound round the cross-piece at the top
80 it acts as a support, and then turned downwards,
as shown in Fig. 139, and then again at right angles,
to which the mould of the medal (m) is fastened.
The mould can be taken in gutta-percha or wax,
- but the face must be covered with a thin layer of
blacklead, and the wire carrying it must also be in
touch with it, so as to form a continuous conductor.
The hollow of the mould must have its face towards
the bottom of the inner vessel. To set the whole
going, the zinc rod is immersed in acid and water,
the wire forming a good connection with it and the
mould which is immersed in the solution of sulphate
of copper. An electric action will be set up, and
copper thrown down from the sulphate of copper
solution. In the course of about forty-eight hours
sufficient copper will be deposited in the mould as
to admit of its being taken off. This copper will be
pure, and having been thrown down in tiny particles,
it will give an exact counterpart of the mould into
which it is deposited. The copper solution must be
kept up at the same strength, or it will be better to
tie a few crystals into a muslin bag and hang them
inside the basin. Then as fast as the copper is
taken out of the solution by deposition, so fast will it
be taken up from the bag of crystals.
In this case the electricity passes through the
liquid from the zinc to the mould, decomposing the
copper sulphate, and depositing the copper.
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This is such a delicate method of taking an im-
pression, that even a photograph can be copied. Tt
is also very useful for taking copper-plate engravings.
In another chapter we will give you instructions
for making a more complete apparatus for this
purpose.



CHAPTER XIV.

HOW' TO MAKE SOME USEFUL ELECTRICAL
APPLIANCES.

WE have selected this branch of experimental
science because it is very popular. Useful and
various objects for experiments are easily made.

First of all you must have a battery. Batteries
are 80 cheap to buy, that we do not give any long
description of the various forms in use, but will
confine ourselves to one form, which is easily made
at home. If you want axQGrove’s battery, or a
Bunsen for powerful heat.lng purposes, try and get
one second-hand; and Leclauch€’s or a bi-chromate
battery for ringing electric bells or for telephone
purposes can be obtained very cheaply indeed. To
thoroughly understand the working of an electric
battery, it is better that you should make one. We
will therefore give the method of making a Daniell’s
cell, that is easily and cheaply made at home; and
in a similar way so can the Bunsen. We will therefore
describe these two forms.

. First, the Daniell’s. It is a constant battery of very

iple form, and for electropying and electroplating
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upwards, } inch above the board, Make the needle
fast by sealing-wax, and let it be perfectly upright.
Fasten the divided circular card flat to the board with
marked side upwards, and the 0 (zero) point towards

Fia. 141.—Circular Card for Galvanometer.

the central point of one of its sides. This you had
better secure by drawing two lines at right angles
across the board, dividing the wooden stand into four
equal squares, and let the pin pass through the centre

F1a. 142.—Insulated Coil for Galvanometer.

of the card. Both the centres of the wood and card
will then coincide. Now take a few feet of cotton-
covered copper wire, and make them into a flattened
coil, as shown in Fig. 142, leaving the two ends free.
Keep the coils together, either by binding them neatly
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its centre by a round pointed nail -and hammier.
Then harden it again by heating to about dull red-
ness, and plunge it into cold water; magnetize it by
drawing it several times across the poles of a streng
magnet, taking care that you do this always in the
same direction.

TO MAKE AN ELECTRO-MAGNET.

You know what an electro-magnet is? It is a
piece of iron that becomes a magnet only when_ it

] .1I

AL

Fig. 144.—Electro magnet and keeper.

has what is called an electric current passing through
an insulated wire surrounding it. As soon as the
current is taken off, it is merely iron again, without
any magnetic propertles

Get a rod of iron £ inch in thickness, and between:
8 and 9 inches long. Heat the centre of rod to-
redness,. Then by means of a hammer, beat it into-
the form of a horse-shoe, as in Fig. 144. If you can-
not get to an anvil, you can work it on a block of
iron, holding one end in a pair of tongs or pincers.
If you cannot do it neatly, get it done for you. A.
with will do it for a féw pence; and if you stand and’

k.on while he does it, you will get a lesson into ther
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of the medal with rotten stone and oil, and finish
with rouge put on with a soft brush or the tip of
the finger.

TO DO SILVER-PLATING.

We do not give you this on the score of cheapness
for large articles, but plating on a small scale is a
good experiment in electrolysis, which follows well
on electrotyping.

You use the same battery for this experiment,
and take a suitable trough for the immersion of the
object to be ‘plated. Of course the materials are
somewhat more expensive; moreover they are poison-
ous; therefore keep them safely under your own
care. Suppose you have a chain you wish to coat
with silver. The substances required for the silver-
ing bath are nitrate of silver and cyanide of
potassium. Take a portion of each; dissolve them
separately in distilled water, then mix them; when
some of the silver will be precipitated, add some
more cyanide of potassium, and the silver will be
re-dissolved. Keep on adding the cyanide till nearly
all the silver is re-dissolved, then stop. Let the
solution stand till it gets clear, then pour it into a
deep plate or glass vessel. Put in the chain to be
coated, having previously attached a shilling to a
piece of platinum wire and then to the copper end
of the Daniell’s battery. To the zinc end join another
piece of platinum wire, and attach it to one end of
*he chain; drop them both into the basin containing

vilver bath, but do not let them touch. The
11 soon be covered with silver, and when you
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the front one moves exactly with it. Now test it
with the battery by bringing the ends of the coil to
the battery-wires; then reverse them, and repeat. it
two or three times. Now you must fix the key to
reverse the current. In Fig. 147, E we give a plan
of the key-board, which is the board on which the
dial-plate stands, so that you must cut square holes
in the lower part of the dial-plate through which the
springs can pass. In Fig. 147, ¢, D are two thin

Fi16. 148.—Key-board connected with battery and coil
to show how the needle is moved.

brass ‘springs about 3 inches long and } inch
wide. They are bent upwards, so that when they
are fastened to the board at ¢ and b, side by side,
the opposite ends spring up, and the upper sides
press against the under side of the metal bridge, 3, 7.
They are then said to be in metallic contact. A
piece of brass about the same width as used for the
“ring-piece will do for this bridge. You see by the

am how it is to be bent, then fastened to the
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models we must refer you to your book on Electricity.
This will also give you a copy of the dial, with
directions as to how many motions a needle must

Fi1e. 149.—8ection of the Telephone.
m. The magnet; c. the bobbins of wire; f. the thin plate
held by mouthpiece; b. binding-screws attached to line wires.

make to right or left for the formation of a letter.
You will find two Daniell’s cells enough for a pair

“instruments of this kind.
vou think it worth while to make a double-’
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of the small pulleys used by the Venetian blind-
maker. Wind each with about half an ounce of silk-
covered wire, No. 36. This number refers to size,
so that if you ask for this at an electrician’s, he will
know what to give you. Moreover, if you tell him
for what you require it, he will also supply you with
bobbins and magnets as well. You must next have
a wider cylinder for the mouthpiece of your
telephone. It must be hollowed out, so that it
will contain the bobbin. You can sometimes get
wooden tooth-powder boxes that will suit for this
purpose. If not, take a short length of a thick
window-pole; and after hollowing it out, like the
inside of a box, you can fit it, as shown in Fig.
- 149. Wind the wire on the bobbins; leave the two
" ends of each free. Then in front of the box fix a
piece of very thin shieet-iron; that used by photo-
graphers for ferrotypesis best. Keep it quite smooth,
and cut off a portion large enough to cover the mouth-
piece. Now put on the lid, after cutting out a
circular portion in the top of the lid about the size
of a sixpence. Then put it on so that it holds the
iron plate in position, Push up the magnet to
about % of an inch from the plate; fasten it there
either by plugging it, or by putting a short screw in
at the side so it grasps the magnet and holds it
firmly. Now bore two small holes at the back of
the box, through which bring the ends of the wires
from the inside coil. Attach the wires to two
binding-screws, the stems of which can be screwed
into the box. Cut off the cylinder which holds the
magnets to about } inch longer than the magnets
themselves. Fill up the holes with plugs of cork.
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rebate—a hollow or sunken rectangular edge to a piece of wood,
like the inner edge of a panel or picture-frame. (See page 129.)

rebate ﬁzam—a narrow plane for cutting rebates; in this tool the
plane-iron is as broad as the sole.

scantling—a term applied to timber of given breadth and thickness.

scraper—a piece of thin steel usually with a straight edge, but it
may have a curved edge. It is used to take down roughnesses
of wood at finishing off, and should be used along and not
across the fibres,

scriber—a marking-point of tapering steel something like a brad-
awl, to mark fine lines on work, to set measures.

shooting—To plane the end of a piece of wood by means of the
ahooting-goud.

stencilling—to transfer a pattern by means of a plate in which the
pattern is already cut, so that in reieating it, it is an exact
copy of the first. The plates in which the patterns are cut are

ed stencil-plates.

tenon—(see dove-tail). "

tenon-saw—(see 41).

trying-phm—thlza%zngest and most useful plane in use. It is
?}x:i)loyed for smoothing large surfaces, for long edges, and for

hooting.”
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