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clearness and simplicity—two conditions that are very.

difficult to fulfill here.

Here, then, is our dynamite powder in a receptacle
called a ‘vasque.” Itis carried to special rooms where
the women shown in our various figures calibrate it by
hand or with a machine. If they work by hand, they
content themselves (as may be seen in Fig. 4) with
ramming the oily powder, by meansof a wooden rod,
into moulds fixed to the bottom of a zine pan. After
the powder is calibrated, it is covered with paper and is
ready to be packed.

More curious and much more employed is the me-
chanical method. Two of our engravings show a group

Fig. 7.—FILLING CARTRIDGES WITH EXPLOSIVE GUM.,

of women, * cartouchieres” as they are called in the
works, occupied in the manufacture of cartridges of
the terrible substance. The machine, which is serewed
to a wall, is of the most rudimentary description. A
lever, maneuvered by the womnan to the right, gives a
to and fro, upward and downward motion to a bronze
rod (everything is of bronze and not of iron here, in
order to prevent rapid heating through frietion), and
compresses into a eylinder of definite ealiber (from 8-10
of an inch to 1 inch) the dynamite powdercontained in
a leather funnel that isshown in the figure. The wo-
man to the left breaksthe roll of calibrated dynamite
when she finds it of sufficient length (234 to 34 inches),
and passes it to thecartridgemaker situated in the cen-
ter, who covers it with parchment paper in order to
protect it from dampness. The cartridge is then en-
tirely finished. Fig. 6 represents the operatives grouped
around the same machine, and occupied in the final
closing .of the wrapped cartridges. Fig. 7 shows the
filling of cartridges of the same length and diameter
with what is called ‘‘explosive gum,” which is com-
posed exclusively of pure nitro-glycerine and nitrated
cotton, forming a plastic paste of gum whose high ex-
plosive power is utilized for erushing the hardest rocks
and for submarine blasting.

This machine might well be compared to the one
used for making sausages. The gummy explosive
material is acecumulated in the hopper to the right.
The winch to the left is turned, and the cartridges make
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the famous nitro-glycerine, which, up the present,

seems to be, as it is in fact, the explosiveconstituent of
what is called dynamite (from the Greek Svwvaus,
power). If you will refer to our engravings, you will
find very faithfully represented therein the industrial
manufacture of this mysterious nitro-glyeerine.

The huge eylinder (which is of lead) that you see in
our first figure contains the terrible mixture of nitric
and sulphuric acids and glycerine, the chemical reae-
rion of which forms nitro-glycerine. The array of pipes
that end at the cylinder, or empty themselves at the
top, are the ones that lead each of these constituents to
the interior of the apparatus, or that conduct the water
designed to cool the mixture in order to prevent explo-
sions due to ill-timed elevations of the temperature.
In Fig. 2, a workman is placidly collecting the oily and

. explosive liquid, a glassful of which would suffice to
~blow him to atoms.
“eriminal liquid is carried to the room represented in
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Fig. 3, where it is mixed with a silicious powder. It is
then kneaded until the nitro-glycerine is absorbed by
the powder. The paste thus formed is that
which we have just seen put into cartridges, which are
afterward sent to the magazines, whence they are
shipped to the industries.—Mexime Vuillaume, in
L1llustration.
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AN IMPROVED GAS ENGINE,

This engine has a double-acting piston adapted to
take in the combustible mixture and compress it on
either side of the power piston, there being an electric
ignitor for igniting the combustible charge. The im-
provement has been patented by Mr. John 8. Biggar,
Whitesborough, Cal. Fig, 1isa side sectional eleva-
tion, Fig. 2 shows a plan view of a portion of the
engine, and Fig. 3 shows one of the contact springs.
On opposite sides of the power piston are pistons draw-
ing in the combustible mixture, one such piston being
connected by a tubular piston rod with a rectangular
frame acted on by a quadrant cam on one of the drive
wheel axles, while the other piston has two piston
rods, one of which is tubular, the rods passing through
stuffing boxes in the eylinder head, and being eon-
nected with a rectangular frame which inclosesa quad-
rant cam secured to the other drive wheel axle. At
the top of the cylinder is a valve chest, with gas and
air passages, and a gas pump, and in the under side of
the cylinder are ports eovered by a valve chest in
which is a double exhaust valve to open and close the
ports alternately, the rod of the valve being connected
with an eccentricrod embracing the ececentric on one
of the drive wheel axles. On the frame of the engine
is located a battery, one pole of which is connected with
contact plates, while the other pole is connected with
a switech. When it is desired to start the engine from
a state of rest, gas is drawn by the pump from the sup-
ply pipe and foreced into the cylinder, already contain-
ing sufficient air to form an explosive mixture, and the
charge is ignited by the automatic making and break-
ing of electrical contacts. The echarge having been
exploded, and the power piston foreced tothe extremity
of its stroke, the auxiliary piston is made to follow it
by the quadrant cam on one of the drive wheel axles,
thereby drawing in the combustible mixture, which is
thus compressed before explosion, the operations pro-
ceeding alternately on opposite sides of the piston.
To cause the axles of the drive wheels to rotate to-
gether, they are connected by
anendless chain running over
sproecket wheels on the axles.

Candy Without Cooking.

To make a delicious candy,
break the white of one egg
in*o alarge, flat dish. In one
end of the dish put about one
pound of the very best con-
fectioners’ sugar, carefully

up a little of the sugar at a
time and beating steadily for
about ten minutes. Before

all the sugar is in add a large

teaspoonful of some preferred
extraect, vanilla, lemon, or
rose, the first being most gen-
erally liked. Beat or stir un-

BIGGARS GAS LOCOMOTIVE.,

their exit in pairs from the cylinders to the éxtreme
right. Between the bottom of the hopper and these
eylinders there is a bronze spiral that carries the sub-
stance forward and causes it to direct itself out of the
machine. An operative receives the cartridges upon
their exit, wraps them in paper and closes the two
extremities. These cartridges are afterward ecarried
to the packing room and put into cases, as we have
already said.

It now remains for me to tell you the composition of

til the sugar is all in. When
done it should stand up in a
firm lump and should settle
but very little if left standing.
Then dust a little fine sugar
on a pastry board, ceut off
with a sharp knife a part of the beaten sugar, lay it on
the board and roll it under the hands until perfeetly
soft and smooth, then make into a roll about as large
as a 25 cent silver piece, cut off little round ecakes of
this about half an inch thick, pat this between the
hands until very smooth, then place the half of an
English walnut on the prepared pat of sugar and press
it a little to bring the two in close eontact. Have
ready a plate rubbed over with a bit of buttered paper.
On this place the candies as fast as made.
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sifted. Beat the egg, taking'
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They may be set in the oven for a minute or on a
shelf above the fire. Many persons put them on but-
tered paper, but they sometimes stick and tear the pa-
per which adheres to them, and which is objectionable
when the confection is eaten.

Sugar prepared in this way may be used to coat fruit
or nut confections of varioussorts. Blanched almonds
are rolled in little cakes of it, care being taken to press
and roll the sugar so that the nut is entirely covered.
Various sorts of nuts chopped fine may be mixed in
with the sugar or fruits, such ascitron shredded, seeded
raisins’eut up fine or candied, or preserved fruitsof any
sort, eare being taken that they are not too juicy, as
this would prevent hardening.

Fresh fruits may be put up in this way. If grapes
are dipped in the beaten white of an egg and allowed

Fig. 8. _PACKING AND BOXING THE CARTRIDGES.

to dry, then rolled in this same beaten sugar, they are
delicious. Sometimes the confection is made quite soft,
then placed in a hot oven for a moment and allowed to
remain until thoroughly scalded through, care being
taken that it is not browned. In this way it gets the
elastic, firm quality so mueh liked in what are called
French confections.—. Y. Ledger.
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AN IMPROVED SHOCK BINDER,

The device shown in the illustration is designed to
facilitate the binding of corn shocks quickly and
tightly, in order that they may be readily tied. It
has been patented by Mr. Charles 8. Unruh, of Steele
City, Neb. As gshown in Fig. 1, two levers are em-
ployed, a socket being fastened by a bolt on the inner
face of each lever, and eaech socket having a circular
recess to receive a ball formed on the shank of a clip,
as shown in Fig. 2. The body of the clip is tubular,
and immediately above the body of the clip each side
face of the shank is engaged by a tie plate, the two
tie plates being connected by bolts, provided with
suitable nuts. The binding section of the device con-
sists of a rope whose ends are passed through the
tubular bodies of the clips, where they are held by
tightening the tie plates. Whenthe device is operated
by two men, each engages the lever with one side of
the shock, and draws the rope around, as shown in
Fig. 3, the shock being tied by means of binding
twine, after the stalks have been drawn as eclosely to-
gether as possible. The device may, however, be

UNRUH'S SHOCK BINDER.

operated by one man, the ball and socket connection
bet ween the clips and the levers permitting the latter
to be carried in almost any direction without twist-
ing or unduly kinking the rope.
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THE auger that bores a square hole consists of a
serew auger in a square tube, the corners of which
are sharpened from within, and as the auger ad-
vances, pressure on the tube cuts the round hole
square.
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