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the open end, and
bevel the edges
with a jack-knife
upon the outside
of this hole. (See
B, Fig. 1) Take
the inch - square
piece of tin and
drill a tiny hole in
the center (see A,
Fig. 2), and glue
it 'imside the end

Sidetew of inlerior G, Lidh somare of Tin ko of . the box, fin
Jlmwg/éc.@/.m[w}d ML’UI’H}‘fJZIé HAE whieh the beveled

e dliste resls  FrGs. Fl6.2. hole is cut, so. that
it will expose the

little hole in the
tin. This hole in
the tin acts as the
lens, and should
not be larger than
Al the point of a pin.
= To make the
: plate-holder, take
5 four slender pieces
% gﬁ wood, each of
- w4 ) em two inches
Corer arlid bp Comers 7 /-)'I'thffrz/ff’ﬂ'afa lon
dm/”g/?f‘/;dggéérmg /géz’/ﬂe . - therg;; inangle ilﬁ:

3 /G % cornérs of the box
S0 _that the end of each will rest upon the end of the box to
which the lens has been glued. These little uprights will
.form the plate-holder, the plate resting upon them a half
mc.h from the open end of the box. (See A, B, C, D Fig ‘1‘)
It is necessary to get these pegs just a half inch J".rom'th.e
end of the box, for this is the focus of the camera, and the
plate must be that distance from the lens. :

The end or lid [(see Fig. 3) of the camera whi
. s ich holds the
plate agamst the pegs, should be made of two thicknesses
of the cigar box lumber, the lower piece being small enough
Ezvif‘ ;ﬁsu}e tt.he tbox, ?I‘nd the upper piece large encugh to
ove e entire top. he lid must als
AN et 80 be blackened upon
Nail to the under side of this 1id the littl i i
! ‘ 2] e strip of tin. bent
into a half circle (see A, Fig. 8). This tin serves as a spring
to ho}d the plate firmly to the pegs when the 1id is put on.
The Hd may be secured to the camera with any sort of little
clamps. T used small hooks and eyes (such as are used on

-
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some ‘cigar boxes), four of each. The eyes fastened to the
edges of tae lid and the hooks to the four sides of the cam-
era. 2
The plates to be used are 2%x21% inches, and, of ‘ecourse,
must be placed in the camera in a dark room. Fasten on the
1id and place the finger over the hole in the end. To expose, ~ -
take the finger from the hole half a minute and replace it.
Perhaps some of my amateur friends will be able to im-

prove on my style of “shutter.”—HORACE WOLCOTT.

A WATER WHEEL.

If you wish to build a water wheel, select a spot on some
creek where there is a fall of 2 or 3 feet. Next get two
boards, each should be 1% times as wide as the creek is
deep and as long as one-half the width of the creek. Place
the boards, V-shaped, in the bed of the creek with a few
sticks to support
them. The two F/"j' F/.A’.
ends of the boards i
should be about
1% feet apart. The
other ends should
be spread apart
till they touch the
banks (see Fig. 1).
The point of the
V. should be just
at the edge of the
falls. The water
rushing between
the boards and
the falls will
cause a swift cur-
rent. <

Now find a long
stick, a foot or = g
two longer than e
the width of the “%\ °
creek and 2 inches AU, 7
square at the ends. Round the ends off carefully and te
about the middle of ‘it nail four paddles. 1 foot square
(Fig. 3). ; ’

On both banks place boards, the top of which should be as
high abaove the water’s edge as one-half the height of the
falls’ In each board bore a hole for the axle to rest in. :

Now move your boards up till your wheel gets the full
Jorce of the water. At one end of the axle you can fix a
wheel upon which a belt may be placed so as to run anything
you wish it to.—NILES SMITH.
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HOW TO BUILD A PADDLE RAFT.

First procure two pieces of pine board 5 inches thick, 8
inches wide and 14 feet long. If dressed boards agre
not procurable get the rough lumber amnd plane it smooth.

- In either case, round
P all the edges, es-
pecially the under-
side, so the raft will
” run through the wa-
ter easier.

Next cut the ends
of these boards as
per- S Figs. T and 2,
rounding the corners
into shape something
like a model boat.
Now get some 7%-inch
pine boards and cut
them into lengths of
= 5 feet, which is to
be the width of the
boat. Start 11 feet
from the stern and
nail the planks
across as close to-
gether as possible
until 18 inches from
the bow. This is as
far as they go.

Any carpenter will
;' fork a small sum

77 4 make  the paddle
F f”w& handles and paddles,
Wit if you prefer make them yourself, using two large empi™
®ools for hand grips. See Fig. 3.

Set each paddle on a block at the sides of the raft Ay

fasten them with large staples, loose enough for the handis:
to turn easily. See Fig. 4.

The raft is now ready, except for the painting, aftes &
you can launch her, and with a little practice learn to U
expert in running her.

‘The steering is done by the paddles. For instance, if you
wish to turn to the left, hold the left hand paddles still and
turn those on the right side. In backing turn the paddles in
the opposite direction from which they go in going forward.
—ORFILLE MESSICK,

THE STAR TOY MAKER

A BONE HANDKERCHIEF OR TIE SLIDEg,

In the “wild and woolly west” the boys wear large silk
handkerchiefs around the neck. Instead of tying them, they
wear a hand-carved home-made slide made by themselves,
as a rule, from the thigh-bone of a :
sheep. The slide is from 1 inch to 8
inches in length, according to the taste
of the maker.

Saw both ends off even, remove the
marrow, and cut out the inside of the
bone (with a knife or rat-tail file) un-
til the bone is the twentieth of an inch
in thickness. Scrape the outside until
smoeoth, take a pencil (an indelible one
is best) and draw your pattern, a heart,
diamond, initial, cross-swords, star, C.
M. A., school eor political badge. There
are several kinds of carving. For open
work cut the pattern ecleam out, so as
to show the tie underneath. In raised
work, cut the bone from around the pattern, leaving the pat-
tern higher than the rest of the bone. In sunken work, cut
into the bone. -

A small three-cornered file, a small round file, and an oil
stone to keep your jack-knife sharp, are all the tools you
need, although with a small drill and a turning-lathe you
could do better.—JAS. A. TWEEDIE, O. T. N.

A HARMLESS JOKE.

Procure or make a box about 7 inches by 7 inches with a
removable back. Cut two holes to look in, about 2 inches
from the side and
top. These holes
must be about one
inch across. Next
make a push but-
ton, as in diagram,
this explainsitself.
Get a ball with a
hose about 7 inch-
es long and fasten
it to a small hole
L directly under the
eye-holes, and when the lever is pressed on the ball of water
your unsuspecting friend will get ‘“Views of the water” for
fair.—ARTHUR E. GOODWIN, {
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HOW TO MAKE A PAIR OF SKIS.

By implicitly following the directions given welow it is
comparatively easy for a boy of ordinary intelligence to con-
struct a pair of skis with which he can travel on the surface
of the softest snowdrift without sinking.

First, procure a hardwood board about six feet long, four
inches in width. and half an inch thick.

Although soft

otora s wood will do,

hardwood will an-

swer the purpose

better, as it pol-

ishes easier, and

the - smoother the

ski is on the bot-

tom the better it
will run.

Next get a strap
and tack it to the
upper side of the
ski, so as to form
a loop. This
should be placed
exactly  in the
center of the ski
and should be just
large enough to
admit the toe of your shoe. A small block should be fast-
ened just back of the strap in such a Dosition as to fit into
the hollow of the foot just in front of the heel.

For the front part of the ski a piece of ‘tin may be used.
This should be about a foot long, four inches wide at one end
and tapering to a blunt point at the other. It should be fast-
ened to the under side of the front of the snowshoe and the
pointed end turned up. The nail heads and all sharp points
of tin should be filed off so as to make the under surface of
the snowshoe as smooth as possible.

The other ski should be made in the same manner, great
care being taken to get it the same size and weight as the
other one. As it is rather hard for an inexperienced person
to use them, it would be better to use a shorter pair at first.

With a little practice a boy can coast down a hill on these
skies, standing erect.—_MORTON WALKER.

NIGHT HELIOGRAPHY.

I will endeavor to describe. to my ‘“Young Craftsmen”
friends, a night “Heliograph” instrument. This is not so
complicated an affair as the military instrument, but, under
the right conditions will answer the purpose just as well,

~flashes.
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The machine sends messages by the aid of light flashes,
which, with an umobstructed view can be seen for a half
mile or more; at night, : ’

To construct the machine, procure of your grocer a wooden
‘box about one foot high by eight inches wide and eight
i This is to hold the lamp, and a common kero-
Sene lamp will answer the purpose.

Bore a few % -inch holes in the top of the box for ven-
tilators. In the front of your box bore a l-inch hole. This is
Wwhere the mes-
sages are sent
from. On the
hinged cover of
your box fasten
some kind of a
reflector to
strengthen the
Then,
you will have
to fix some
kind of 'a shut-
ter; " T made
mine of a piece
of tin, 5 inches
long and 2
inches wide
and hinged it

_with a nail, like s

Fig. B in diagram,

Of course, your chum must have an instrument like yours,
At night you set your machine up in ' a window, facing your
chum’s house, and turn out all the lights. You send a few
short, rapid flashes; he seeing them, will get his machine in
readiness and answer you, then you are ready to go ahead
and carry on your conversation. 5

Use the Morse code for alphabet; a short flash for a dot
and a long one for a dash. " Fig: A and B will fully explain
the machine.—HERBERT D. STRAT'TON.

A FOURTH OF JULY TOY.

'Probab]yryou never saw a battleship blown up by a tor-
pedo, but réad the following and you will learn how to make
a small battleship whick is blowi o by a fannon-cracker,

First get a piece of wood 1 foot long, § inches wide, and
between 1, and % inch thick. Shape this like Fig 1. Now
get two strips of cardboard long enough to reach along the
sides of Fig. 1, and 3 inches wide. Paste these to the board,

.So far you have Fig. 2.
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Next get a piece of thin wire long enough to pass through
the boat like Fig. 3, 1 inch down from each of. the lines
marked A. Have the wire pass through the middle of a

/ e SOES mateh before

s : : you -put it

| .through the
sidesofthe
boat. Now have

a string tied te

the bottom of

the match in a

way it wrill not

slip, aad put

! the string

L through the

[figare 4 part of the boat
marked B.

Thenr put a cannon-cracker in the bottom of the boat, so
when you pull the string the match will move like Fig. 4,
so as to touch the fuse of the cannon-cracker.

Now you are ready to make the cover. Get for it the same
size board that you had for the bottom, only you must have
a small piece of sandpaper about 1 inch wide, and three
inches long. Place this on the cover so when you pull the
string the match will scrape against the sandpaper and
light, and then light the fuse of the cannon cracker. Also
paste the cardboard to the cover of the boat the way you
did to the bottom. You may add one or two small sticks for
masts, with paper sails. Do not make the boat strong, but
strong enough to be able to sail until you wish it to explode,
because if it is not strong it will make a better wreck.

This little novelty makes a pretty amusement at night.
Any bright boy can make one in a half hour.—GEORGE
DAIDY.

HOW T0 DRAW AN EXACT LIKENESS OF ANY PERSON.

It is very necessary that you should make a special box
for this purpose, the dimensions of which are as followsg*
11 feet high, 1 foot long, 1 foot wide. Mark off both toy
and bottom as .shown in Fig 4. Saw these lines to the
depth as shown in Fig. 3. Now saw a hole in the front
piece, perfectly in the center. (See Fig. 2.) Nail this front
piece to top and bottom, also nail one side on. The other
side must be fastened on with a hinge, so that it can be
used as a door. The back is left entirely open. Now pur-
chase a piece of ground glass, large enough to reach from
bottom to top of the inside of the box. This you slide into
the grooves, close your hinge door, and place the person

L 8
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you wish to sketch in front of a window and also in frent
of the lens. You must fit a lens in the hele in the front.
Any ordinary reading gla: - or magic lantern glass will
answer. Now, by standing back of the ground glass you
will notice an image on it. If you do net, move the ground
glass in one of the 5
grooves nearer to
the lens or pos-
sibly further
‘away, and when
distinct sketch off
with a copying
pencil or indelible
pencil. After yom
have sketched the
image or face on
the ground glass
moisten a sheet of
paper very slight-
ly. Place the glass
on a table face up.
Lay your paper on
the top of the
glass and by gent-
ly pressing on the
paper you will transfer your drawing to it; you will have a
pe‘rf'ect likeness. Should you not care to purchase so large
a pilece of ground glass, then make a wooder frame, as in
Fig. 1, and saw a little square hole in it, but bear in mind
the hole must be in a perfect line w'th the hole in front of
the box. By placing a large cloth over the top of the box
and by getting under it, you will be able to see the imagé
much clearer. Keep as much light ut as possible. If you
cannot .purchase a ground glass, take a file and rub it over
an ordinary window pane and you can easily make one.
The groves in Fig. 3 are to be the width the saw will make
;il'xem(i é)aint thhe box black inside. To find the center of a
oard, draw the lines across, as in ig. a ¥
cross, that’s the center. i e e

A DOG SLED.

Here is an article that will prove invaluable to the young
h}lnter or trapper during the snowy days of winter. It is
sml.ple and easily constructed. It provides for you means by
wplch to carry more luggage than is abseolutely necessary
with less trouble and greater ease than it has before caused'
you t’o only carry what you absolutely needed. With this
contrivance and a dog, no matter how small er large, all
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that you have to do is to carry your. rifle or shotgun and
lead or guide the dog, for now the dog will carry the load.
To make this handy little sleigh
requires but a short time and
little work.

In the first place you require
two barrel staves to serve as run-
ners (A). These should be about
three or four inches wide and
perfectly smooth on the under
or running  side.
Conneect these
about 6 inches
from their front

E (1 foot long by
1 inch wide by 2
inches high),
Now proceed to
* make the body of
the sleigh in this
manner: For bot-
tom (B) take a
board 1% feet
wide by 2 -feet
long and as light
as will stand the
weight you wish
{ . to carry. To the
rear edge of this nail the back board (C), which is a solid
board 1% feet long by 1 foot high. Connect the top of this
(C) on both sides with the bottom (B) 1% feet from the
base of C by the board D. (20x1x1l inches). Now nail the
rear ends of the runners (A) to the rear corners of the bot-
tom (B), and nail the front of B to the board (E) which is
holding the runners.together. . Now across the front tips of
the runners extend the board (¥F) (18 inches long by 2
inches wide by 1 inch high) through the center of this bore
a l%-inch hole (H). Then make the whippletree (G) (15x1x1
inches,), boring a %-inch hole in the middle of this also, and
join the two by a bolt through H.

The purpose of the whippletree is to keep the s\ieigh from

swaying when being draw on the run.

A simple harness may be made for the dog by attaching
traces to each side of his collar and at each end of the
whippletree.

On this sleigh a comparatively light dog could carry a
weight of nearly 75 pounds. Besides its mere carrying prop-

ends by the piece

. shown in Fig.
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erties it insures a dry place to sit on while cooking or eating
your lunch while on the hunt, and keep your goods. perfegt~
ly clean and dry.—WILLIAM WHITEMORE.

HOW TO MAKE A CANOE FOR $1.00.

Get from a grocery store two strong boxes about 2x3 feet
and nail them endwise, as. in Fig. 1. Then nail two boards,
about four feet long, across underneath the boxes, as shown
in the sketch.

First see that your boxes are as near water tight as you
can get them so, by caulking up the cracks with tar or
putty. A good plan would be to cover the whole bottom and
sides with canvas, and tar it over, and lacking tar, paint it.
Now procure two wooden coal oil cases (C C Fig. 2) with
two sound empty oil cans in each. Paint or tar these cans
outside and see :
that they are 17
airtight. Nail < s

the wooden ;
‘ ‘clfcl

cases on to the
bloards I =1,
and also to the
boxes A B, as

2. Go over all
the boxes with
more nails so
that they can't
come apart
witn rough
handling. You
can also wrap
the boxes se-
curely together
with galvan-
ized wire. Tar
or paint the
whole outside
of the ' four
boxes.

‘Place a seat across the boxes at G. Then get four spring
beards (HH in Fig. 8) and nail outside these boxes. Bring
the ends to a point at each end, as shown in Fig. 4. The
ends ean be further secured by nailing sheet iron across
the point, as shown by X in Fig. 4. They can also be
nailed to two boards (A A) and further secured by wire
threaded through'the boards at K Fig. 4.

Now you have a boat.or canoe as shown in Fig. 4, but the







