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some oak wood #irips |* wide and X' thick, dressed
and from these make a frame about 12° wids, 18* long
and ' high inside measurements, when lying down. The
coners should be sccured by halved joints, glued and
fastened with small wire nails, clinched. Also provide a
rolling pin about 2' diameter and 15' long. Now take
any one of the formulas given for cut or pumped #ars
and moiften it rather more than for use with pump. "The
modt convienent way 10 moiften any, composition is to
have a large dish pan or small wooden tub into which
the composition is put while water is added little by little,
working it in by rubbing the dampened portions between
the hands untl it is evenly moiftened and a handful,
frmly squeezed retains its shape

Lay a piece of fiff cardboard on a marble slab, dun
it with dry composition and lay on it the above men-
tioned wood frame. Fill frame heapingly with the damp-
ened composition and press it down Ermly with the roll-
mg pin, leveling it of with a sliding motion so it 1s
flush with the top of frame. Now, with a ruler and =
table knife score the composition in each direction at a dis-
tance of 34" apart, so as to cut it into cubes. This is facili-
tated if the frame has been previously marked at 3" intervals.
Make a cut around the inside edge of the frame so as
to locsen the étars and carefully remove it. The batch
may now be placed in the sun to dry. When throroughly
dry the cubes may be broken apart for use,

On account of the eane with which these #tars ignite,
owing to their sharp corners, they are particulaily adapted
to rockets, small shells etc. where smooth #tars are liable
to miss fire. If larger sized @tars are desired a hame of
4" material or thicker may be wsed

JAPANESE STARS.

This beautiful effe is made somewhat similar to the
above. The Ereal difference between the buIEr Il.mp—
black and the compa@ potash makes it quite difficult to
mix them thoroughly and this is particularly neceasary
to, obtain good results. Furthermore it is hard to get
lampblack to take up water. [t is therefore necessary

firdk to moifken it with alcohol when it will take the watde
more readily. The method which | have followed with

be#t succoss s as follows;

#l w2
Lampblack 12 oz, 6 ozxs.
Potassium chlorate a - 4 -
Saltpeter P
Water 8 = E
Alcohol 4 - 2
Dextrine |
Cum ambic ¥-

Mix the dextrine and salipeter (formula 1) well together
and add sufficient water to make a gummy ligud Beil
the balance of the water and add the chlorate of potassium
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the lampblack in a large pan and pouwr the
er it working it in as well as possible Now
the chlorste of potassium disolved in the hot wate
with a @ick untl cool enough for the handa.
Lattly add the dextrine and salipeter. Remember that
you cannot mix it too well and the effed will be in
proportion to the evenness with which this has been done

Take some picces of light canvas or ticking about
1.4 square and put one or two handsfull of composition
onto it spread it about an inch thick in center of cloth,
folding same over it, and place under a ftrong press of
some kind. Fold up another cloth of composition in a

bedt results ndltllwmhwk
lh“ﬂ“ﬂ“ﬂﬂlﬂdhﬂlmlhh&lﬂ
all volatile impurities are expelled You will then have
one of the mot beautiful effects of the entire Areworks

In recipe #2 the potase and lampblack are sifted
soveral times; add alcohol; then water in which
has been disolved and proceed as in recipe #1)

BOX STARS.

IE |

bl Y

Where the best and handsomest offie®s are required
this form of ®ar ia undoubtedly the mo@t adaptable o
the purpose. Firtt, they bum much longer than others:
second, they are less liable to go blind and furthermore
they will #and more blowing from » shell than any other
form of ®ar. (Fig. 54).

Make some light cases of about four thicknesses of
out manilla paper @ 10 12" long on & %' former. Cut
with a scissors into ¥' lengths. Cut some thin match in-
to lengths of an inch or a litde over. Pase a piece of
match through one of the little pieces of case or “pill
box", bend the ends slighdy around the edges as shown
in illudtration and dip it into a pan of composition pre-
viously dampened as desgribed bedfore. Then with the
hrt and second fingers of the right hand press the com-
position into it as frmly as possible until it will hold
no more Dry in the sun for two or three days

PUMFPED STARS.

E=10

Slar -
o T
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as one by hand pump. i
by reference to (Fig. 55). The #andard sizes of fams
are about as follows:

#1 el #3 4
4" diam. 5/16" diams %' diam 116" diam.
' long 7116" long ¥' long 9/1€ long

Consequently the plate for making a #| &ar mut be

FYROTECHNY

tofore described, and empty same on a mather high work
table previowsly covered with a square yard of rubber
cloth. Press the plate (a) into same until the compasition
comes up through the holes. Then with the scraper knife
(b) work more composition down into the holes wuntl
they appear full Scrape off all surplus composition and

pumnp out the @tars. Care mut be taken o have
plate up when pumping or plungers
H the plate begins to work badly on
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Berrum chlorate 12
Potassium chlorate 8
Calomal 6
Shellac 2
Picric acid 2
Lamphlack 4
Dextrine oS
RED
(for hand pump: not suitable for Shells).
Nitrate #ftrontia 8
Chlorate potassium 4 10
FPiene aad 51 14
Shellac 1% tc1
Fine charcoal ] I
Dextrine “ ¥
Stoontium carbonate 3
Exhibition Blue Stars, pumped.
Potassium chlorate 48 18 16
Calomel 18 6 12
Black oxide copper 6
Asphaltum 6
Dextrine M I
Paris green 4
Stearine 2
Copper ammeonium chloride *
Lactose ]
*moiten with shellac solution
Silver Comet Star
Meal powder 22
Antimony Sulphide 5
Aluminum, fine 1
Aluminum, flitter 1
Dextrin 2
Gold Comet Star
Meal powder 16 16 24
Aluminum, fine 2Ya 1%
Aluminum, Bitter 3%
Sugar of milk Ya
Antimony 3
Sodium oxalate 2
Dextrin 1%

-l
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Barium nitrate 3
Potassium chlorate 4

Shellac | I
Dextrine 1

Barium chlorate o

Bhe

Paris green

Potassium chlorate 10
Potassium perchlorate 24
Copper Sulphate 3
Copper ammonium chloride 6
Shellac 2
Stearine 2
Asphaltum |
Dextrine S
Calomel 2

shellec, calomel and dextrine: then add chT::m ‘:ttl:
previously sifted alone. This ftar is only suitable where
it is to be used within a few weeks. In second formula
rub up the stearine with the copper ammonium chloride

in a mortar before adding other ingredients.

Potassium perchlorate 16

Plafter paris 4

Shellac 3
Yellow

Potassiura chlorate 4
Sodium oxzalate 2
Shellac ]
Dextrine M

FYROTECHNY



POOR MAN'S JAMES EOND Vol. 1

Meal powder 7

Lamphblack 3

Black antimony i

Dextrine 1
Moiften with water; press into cakes, dry for one week
and break into pieces about ¥' square

SILVER SHOWER.

Saltpeter 50 I8
Sulphur 15 b
Red arsenic 15

Charcoal 10 13
Dextrine 3

Black antimony 6
Lampblack i

Moisten with water.

GOLDEN STREAMERS.

8 8 25
Oxalate sodium 4
2

e
Dextrine %

E

STEEL STARS.

Saltpeter
*Steel Glings
Meal powder
Charcoal
Dextrine %
(“reated with parafine)
Moiften with water.

YELLOW TWINKLERS.

Potassium chlorate 8
Lampblack 12
Stearine I
Saltpeter |

Moisten with alechol and shellae. Pump with hand pump

ELECTRIC SPREADER STARS.

The effet of these dtars is quite suprising. A small
pellet, no larger than a pea will spatter over an area of
15 feet when lighted. To make good eledric spreader
#®ars requires considerable care and judgement as damp-
ening toa much or too little greatly reduces their effe-
iveness.

Zinc dus 36
Potassium chlozate 7%
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Granulated coal 6
Potassium bichromate 6
Dextrine ]

Mix thoroughly all but the charcoal and dampen unal
quite wet. Then add coal and mix again and pump with
hand pump. Coal muft be all coarse from which the
fine has been sifted.

GRANITE STARS.

Saltpeter 14
Zine dust 40
Fine charcoal 7
Sulphur ris
Dextrine !

For shells and rockets, this makes a very good sub-
#titute for eleciric spreader #®am while being cheapes
and safer to handle It is moiftened until quite wet
preased into cakes X' thick, cut imto sguares X' each
way, thoroughly dried and broken apart

GOLD & SILVER RAIN. (cut stars)

Meal powdes 16 4
Saltpeter 10 ! |
Sulphur 10 |

Fine charcoal
Lampblack
Red arsenic
Shellac
Dextrine
Lead nitrate 3

Moiften with water and cut into squares %' each way.

I 2

ALUMINUM STARS. (box-stars only)

Potassium chlomte 8
Potassium perchlorate B
Aluminum powd medium 4 4
Shellac |
Lycopodium |

Moidten with shellac solution apd form into box &are
' long, X' diameter.
Saltpeter 5
Magnesium powder 2
Moiftien with linseed 0ill Owing to iy high cost snd
unstability magnesium has been almodt entirely replaced
by aluminum.

COMETS.
These are large fars about 14" diameter fired from
small mortars of paper. ln their simplest form they are
juit large pumped #ars. If the gum is 0¥ long a picce
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of quickmatch 16" long is bared at one end about I'
and at the other 5. Lay &t along side the comet star
»0 the 1" bared end can be bent over the bottom. Then
pafle a #@rip of paper 4 wide and 10" long and roll
this around the ftar over the match with the same amount
extension around the match with a #tring and into the

lower projection or bag put a half teaspoonful of coarse
grain powder and secure with a dinng also. Now drop

this in the gun and it is ready for use. Handsome =flects
are obtained by making half of the #tar of red ster
composition and the other half of #treamer composition.

A more ambitious form of comet is illustrated in
Fig. 56. This is rammed into & case as shown, while
the upper half, separated from the lower portion by a
diaphragm of clay with small connecting orifice, is filled
with small #tars and blowing charge. At the end of its
flight the @ars are discharged with fne effect,

AEROLITES.

These are made by placing a comet dtar st the
bottom of a short gun with blowing charge but no match.

Over the #tar is placed 2' of candle composition and
over this 1" of bengal fire.

COMET STAR COMPOSITION.

Saltpeter 6
Meal powder 6 3
Sulphur 1
Fine charcoal 3 |
Powdered antimony 3 I
Lampblack 2

PYROTECHNY

LANCE WORK.

This is a division of pyrotechny which consits of
reproducing with colered lights various designs, portrails,
lettering etc. after the design is sketched on the Hoor as
described under “Designing™.

NI T 1 T 10

X T I\ T/ lu;

— e . - =

ST Y TINET
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A number of frames are made, 5' wide and 10 long,
of light lumber %" x 2' for the outside strips and X' x
I' for the center ones, spaced | foot mpart each way
with a brace in the two comers as shown in (Fig. 57).
These are laid over the design on the floor and secured
so they do not shift until completed and the picture etc.
transfered to the frames with bamboo for the curves

and light firips of wood for the #traight lines a and b
Fig. 58.

When this has been completed frames should be
numbered, begining at left hand upper comer of Arg
frame and numbering each consecutively to assift in get-
ting them in their proper places when ere®ing to be
bumed

The frames are now ready for attaching the lances.
This is done by driving a 1%" wire nail to a depth of
half an inch, (b) at intervals of 2%" in curves and 3 o
4 on Mraight lines all over the design. Be sure to see
that there is always a nail at every point where two
lines interse@ Now with a nipper cut off the heads of
the nails, holding the nipper at an angle with the nail
so that the place where the head has been cut off will
have a sharp point inftead of being cut off square across.



The frames are now ready for the lances. When it
has been decided what colors are to be used for the
various parts of the design, take a handful of lances of
the desired color and dip their bottoms into glue to a
depth of about }4%* and preas cne onto each of the nails

until they are attached Armly to the cane or Mticks form-
ing design, (c) (Fig. 58).

When glue has hardened frame is ready for maitch-
ing. Take a length of quickmatch and, begining at the
upper end of frame pin it from one lance to mnather
until entire frame is covered, following the outline of
design as much as possible, (f) (Fig. 58). When the end
of » length of match is reached splice another to it by
baring about 3* of the new length and slipping this bare
end into the pipe of the preceeding length; securing by
tying and padting joint.

Leave an end of match about 2' long projecting from
the lowes right hand comner of each frame s0 it can be
connected to the one next to it when erecting. Also en

Mach

Fig 59

one of the bottom frames leave a leader 10 to 20 feet
long, of match, to light piece by when it has been erected.
Now with a three comered awl make a hale " deep
through the match pipe and into the pnmmg of each of
the lances on the frame, (d) (Fig. 58). Then take firips
of tissue paper %' wide and 3 long; paste a number of
them onto a light board and working along from lance
to lance securc the match to top as shown at Fig. 58.
Sometimes where it is desired to rush a job to be bumed
same day at point where it is made, the lances are
sccured by simply bending a pasied ftrip an inch wide
over top of lance as shown at a, b, Fig. 59.

The completed frames may now be crated into lots

of four, with 4" x 4" ftrips amanged lo hold them apart,
for convienence in wansportation.

LANCES.
These are small paper tubes from ¥4* to %" diameter
2" to 31" long hlled with composition burning different
colors with a duration of one minute and used for produc-
ing the different designs used in fireworks exhibitions,
such as portraits, mottoes etc. The cases are rolled and
rammed with funnel and rod, ss previously described.

Some lance compositions are so light as to be diffi-
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cult to ram. These should be slightly dampened Ffrit.
Blue lances made with paris green and white ones using
realgar are frequently used without priming as they ignite
very easily.

A good lamce should burn clear for one minute,
without flaring or clogging up. All colors should bum
of about the same duration. lf a lance burns to one side
it is often because the composition is not well mixed
or because there is more paper on one side than on the
other. They should have about three tums of paper all
around.

LANCE COMPOSITIONS.

Red Lances.

Potassium chlorate 16 16
Strontium nitrate 3
Strontium carbonate

Shellac 3
Lampblack b Y

b Al

Green Lances.

Patassium chlorate 7 16

Barium nitrate 7 4

Barium chlorate

Shellac 2 4

Calomel 3
4
]

B — L B

Lampblack
Picric acid

White Lances.

Salipeter 9 14
Sulphur ! 4
Antimony sulphide 2
Antimony metalic 3 |
Meal powder ]
Red arsenic ;

Blus Lances.

Potassium chlorate 20 16 12
Potassium perchlorate 24
Paris grean 5
*Copper sulphate 6

Copper ammonium sulphate 3
Copper ammonium chlonde 6
Shellac 4 i
Stearine 134 ¥ 2
Calomel 4 3 3
Dextrine |

Asphaltum 1
*See directions under box stars for wsing this.

Yellow Lances.

W
M oD



POOR MAN'S JAMES BOKD Vol. 1

Potassium chlorate 16 4 4
Sodium exalate 2 2 2
Shellac 3 | i
Charcoal 1

Barium nitrate 1

For amber and purple lances the recipes given under
TORCHES may be used to advantage

BOMBSHELLS.

These represent the hifhet developement of
pyrotechnical art and require great patience and skill
their succesaful produdion. The moft wonderful effects
are produced by the Japanese while the fineft color efects
are made by the Europegns and Americans. Shells are
made in several forms though round is the mof populas.
Cylindrical or canister shells however contain more #ars
etc. and in the more complicated effects it is sometimes
necessary to attach a canifter to the round shell to con-
tain the parachute etc. (Fig. 64).

Shells are all fired from mortars, the smaller cnes
made of paper, up to about 3' diameter and the larger
ones of wood copper and iron. The smallegt shells with
which we have to deal are the

the
for

FLORAL SHELLS.

#| w2 #3
Diameter 25116 2.7116° e
Height 9 1 I3

The shells are made of hollow wooden balls which
can be twned out by any wood tumer. They are made
in halves, usually with a rabbet to insure a close it
Through one half, drill a hole just the size 1o snugly
At a piece of ordinary blasting fuse, |%" long. Glue the
fuse on the inside as well as on the outside of the
shell case. Now 6ll each half with #ars to which add
a teaspoonful of shell blowing powder, glue ths edges
of each half, clap them together and when dry pedte a
firip of paper around where the two halves join. Prime
the ends of the fuse which should projet through the
shell about K", bend a piecce of naked match, about B*

g

'y
B Bt

long, around the shell so that the middle of it
over the fuse, tacking the ends to other half of
so that they will mick over about 2" Sﬂlln
floral shell bottom as shown at Fig. 60 into

been previowsly put an even teaspoonful [f
larger sizes in proportion) of F grain powder, and
with a #rip of pated paperr When dry, olip over

£

E‘Eg
B3

b .

g

Ak
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paper mortar, having previously well glued the bottom
Mcasure digtance from top of mortar to top of shell in-
side and mark same on outide. Punch hole through
same at this point ft on a top and secure Now take
a roman candle a little longer than the mortar; punch a
hole in its side near the bottom far; 6t in & short piece
of piped match bare the other end; ship inw heole in

SHELLS.

These are made somewhat differently; ¥ Ib. 10 % Ib.
tin cans being subdtituted for wood shells. They wre Glled
with ftars, colored and Japanese and burdting powder in
the same manner as described above. A hole is punched
through kid into which fuse is glued A arip of paper
about 3" wider than the length of can and long enough
to roll around it six times is padted all over, the Eled
Hlphr.ul antl:lndmﬂndup mmllﬂﬂ

A posing 3' wide which secures the match in
place is attached to shell and this when dry serves o
contain the driving charge of a level teaspoonful in

EXHIBITION BOMB SHELLS.

The principal sizes of shells used for this purpase are
#, 6" and 10" diameter. For round shells, after the cases

a carpenters brace bit %", boring from the inside Fit the
two halves accurately together; bind with a #trip of glued
cloth and over this two or three layers of paper atripe
laid on longitudinally; each #rip overlapping the one be-
fore it by about 4" [If each layer is made of a differ-
ent length & better finish will be obtained

When cases bhave been thoroughly dried fill them
wﬁﬂnhmdﬂmthbu;hﬂmfmlml: When
they will hddnumndﬂhlom:dnr[e The fuse
hould now be accurately htted by cutting around it with
knife %" rom the top and peeling off a layer or two
paper until it will just enter the hole which has been
in top of shell for it Glue lower portion well

into place until shoulder rest squarely aguindt

made
and
shell case.
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Attach a cloth nosing to fuse; bare 1" at the end of
s length of match and attach to bottom of shell by a
#| tack; lead match up to fuse bend at right angles to
permit of entry into nosing; cut the piping at point of
entry and secure with ftrong cord. The remaining match
also serves for lowening shell into mortar, up 10 6' sizea
Larger shells muft have s heavy cord passed around
them for this purpose

The necessary driving charge having been placed in
a paper cone this is attached to bottom of shell when
same is completed.

HED;

The making of canifter shells is so similar that their
conftruction can be readily underftood from the sketches
(Fig. 62). The heads and boftoms are made of }* wood.

Another method of matching shells.is to dtart at the
fuse by baring a half inch at the end of a match pipe
and pushing this into nosing. Bend match at right angles
¥' above nosing and pass under and entirely around
shell, coming back again to nosing. Bend once more at
right angles and insert bend alongside of where ftart was
made Arft cutting through match pipe at point of inser-
ton. Gather nosing closely around match and tie tghtly
as possible. This method gives a somewhat better support
to shell when lowering it into mortar, Where the match
crosses bottom of shell and enters driving charge be sure
to cut piping away for about half an inch, (Fig. 63).

%f g3 !

Two and three break shells are made by lightly faa-
ening together the desired number of short canifter shells
with fuses not over %' long between them. The Ars
shell has regular length fuse. The details can be better

underftood from drawings than from a descrption. See
Fig. 65.

PARACHUTE BEARING SHELLS are also shown
in detail, Fig. 64.

SHELL FUSES.

These are beit made of hardware paper. Take a
rod 3" diameter (for a 6' shell) and a sheet of paper 6"
wide, Padle it with thick paste all over one side and
at once roll it up as tightly ms possible until it has an
outside diameter of }%'. The length of sheet required is
dependent on the thickness of the paper. When a number
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Frachute Shell. Fig 64

3 Break Shell. Fig6s.

of these cases are rolled they must be dried in the shade
until they are as hard as wood and rattle when #truck
together.

Take a rammer 7/16" diameter a light mallet and
some fuse composiion made as follows:

Meal powder £}
Saltpeter P
Sulphur |

Sk and mix three imes Rest a fuse case om a frm
block, scoop in a littls composition and tap it about ten
light blows. Add more composition and ram again, repest-
ing untl fuse is filled The composition in fuse muft
be ns hard as possible when fnished, otherwise it will
blow through when used in a shell. The fuse may now
be cut into the required lengths with & fine toothed hack
saw. (Fig. 66).

Length of fuses. Inside diameter of fuses.
4 shell 1K' &£ ohall 51&
6 shell U¢° & shell X
10* shell 13 10* shall 7/16

In soms cases a hole is drilled into the composition
of the fuse on the end in the shell X' deep. so the fire
from same is thrown into the shell with more force. In
this case allowance mu#t be made when cutting length
of fuse

Shell Blowirlg Powder may be made of:

Grain powder |
Meal powder |
Saltpeter 3
Charcoal 134
Sulphur l

The bunfting and dnving charge for shells is as
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follows:
Buriting Charge. Driving Charge.
# shell 1% oz 4 shell 1% oz
6 shedll 5 oz 6" shell 34 .0z

10" shell 16 oa. 10* shell 14 oz

The driving charge should be coarse grain powder
cannon powder is bedt. An endless wariety can be pro-
duced with shells some of which follow while the inge-
nuity of the pyrotechnit will sugge®t others as he pro-
gresses.

Fig.cs

Solid color shells
Varigated shells

Gold rain shells
Japanese or willow tres shells
Streamer shells
Aluminum shells
MM

Chain shells

Repeating shells
Marcon or Salute shells
Day shells.

"The Conch Shell consifts of a 10" diameter shell
packed with three ball roman candles made specially
for this purpose. The cases of the candles are made of
very #irong paper so that they can be thin and no empty
portion is left at top and bostom. In addition to the
little roman candles, colored fars are added. This makes
a very effechive shell

SHELL CONES.

(for holding driving charge)

These are made by cutting out a round piece of
good Kralt paper six to twelve inches diameter accord-
ing 1o size of shell for which cone is intended. With =
scissors make a cut from the ndiﬁ to the center and
twidt it around so as to make a bag ar cone of two
thicknesses, pasting the edges where they meet. Put the
driving charge inta this and with a little padte attach it
to the bottom of shell having previously cut the match
piping where it crosses the bottom, o that fire will sirike
driving charge when shell is lighted.

JAPANESE BOMBSHELLS.
Day and Night

The Japansse have developed this form of pyrotech-
nrhmﬂmﬂhﬂﬂmmﬂhw.ﬂdﬂ.
nality. Some of their shells are marvels of patience,
ingenuity and skill
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DAY SHELLS conmist of twe kinds. Firet, those con-
taining large figures of birds, animals etc. made of light
tssue paper sewed together like a bag and open at the
bottom with a row of small weights around the rim of
the bottom. The fgure ia folded into a small compact
pile and packed intc a cylndrical shell case, somewhat
as parachutes are placed in rockets. When they are
fired to a height of about 1000 feet the figure ia expelled
with a light charge and as it falls, the weights cause
the bottom to unfold and the inrushing sir inflates it
One of their day shells contains about & dozen paper
parascls which, of course. are folded when insde the
shell case but which by an ingenious condruction, open
as soon as shell breaks and they float 1o the ground
much as parachutes do. The arrangement is as follows:

The second vanety of day shells considts of colosal
spides made of smoke and varicolored clouds which
must be seen to be appreciated. They are made by flling

F‘. bha. F-;, bbb,

a round shell with smoke #ars, on top of which is set
s canifter containing a number of |}4' diameter colored
smoke shells and a parachute from which hangs a
“smoke dragon”.

Fig. Gbe.

The night shells embrace some 50 or 75 different
cffects, Up to 40 years ago colors in night shells seem
to have been unknown to the Japanese and all their
devices consifted of endless vaneties of tailed ftars, gold
and silver min, willow trees and bnght work, each one,
more entrancing than the other. Among some of their
very unusual effec@s is a might shell which upon reach-
img the height of its fight throws out five red paper lan-

terns with a ing inside each ome. The lanterna
when inflated are two feet in diameter and four
feet high. When

about

folded inside the shell they occupy »

space about five inches diameter and nine inches long.
of their original shells breaks with their very

i
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round effec@ but only one half of the circle is filled out
with #tars while the periphery only. of the other half is
outlined with #tars as shown below. (Fig. 66d). To secure
this effec® a wing or tail is sttached to the shell which
holds it in the required position, relative to the observers
at the moment of explosion.

o gy W
Fig. bbd.

The arrangement of the conlents of these shells is
shown in the accompanying sketch, (Fig. 67). The in-
side of the round shell case is scored as shown at (a)
and (b) by cutting half way through the paper with a
knife in order to cause shell to burft evenly and throw
the #tars equally in all diredtions.

closed at one end and over the other end are bemt two
#trips of thin metal (copper or Bin) which are secured
by a paper fatening so as to refiri®@ the opening to
about one third its original size. The #ftam are charged
with the composition shown under “Smoke Stars”, the
end being well primed over the metal #trips. They are
then arranged in the round part of shell as shown in
Fig. 67. The little smoke shells and parachute are placed
in upper or canifter portion.

MORTARS.

MORTAR
fl" (4]

Mortara for firing pyrotechnical bombshells are made
in a variety of different ways. For shells up to 3' in
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diameter & moriar |12 to |5 inches high, made of a
number of tumns of good Mout paper will serve for per-
haps & hundred shots, eapecially if lined on the inside
with a piece of tn or galvanized iron. lf a botom of
oak or other hardwood is fitted to it and the bamrel tightly
wound with marlin, it will be perfectly safe, Light and
cheap.

For 4 diameter shells and upward mortars of copper
tubes, shrunk, one over the other so that there are four
thicknesses ar the bottom, three for half the length two
up to threequarters of its bamel and one thickness for
balance, with a ring at the top make an ideal mortar.

Wrought iron tubes wound with galvanized wire and
firted with ca® iron bottoms securely fastened in by
machine bolts or rivets make very servicable guna. The
bottomm should be conical on the inside to accomodate
the powder bag of shell (Fig. 68).

The Japancse wied long wooden mortars reinforced
with ron bands. These were scaked in water before
being used, to swell and tighten them. On account of
their length they would throw a shell to a great height
with a small driving charge. They should always be
buaried for half their length in the ground when in use.
With these mortars it was cuftomary to pour the dnving
charge for shells, loosely into the mortar, drop the shell
over it and fire by shaking a little droes from a port fire
into the mortar. This method is dangerous and is not
to be recommended.

Mortars with port holes on side of bottom, like the
old #tyle military mortars are sometimes used for day
shells,. The cartridge of shell is pierced’ with a priming
rod and a piece of bare match inserted through port hole.

BALLOONS.

Secure some good tissue paper 20° x 30" (Foudrinier
is best). Padte two sheets together on the 20* ends mak-
ing a sheet 20" x 60". Split this lengthwise and get a
sheet 107 x 60". Make twelve sheets of this size lay one
on top of another and double over the lot longitudinally
80 as to have pile 5' x 60", Now, with a scissors cut
along the unfolded edge as shown in Fig. 69 (a),
removing the part sthown as shaded The exa®t line to
cul may be determined by practice until the moft satis-
facdory shape is found when an extra sheet of heavy
paper should be cut and reserved as a pattern. Or, the

pattern can be made according to inftructions given under
“Balloon Designing”.

Unfold sheets cut as above and lay one on the table
before you ©On top of this lay another but about ¥*
nearer lo you thus leaving an uncovered edge of the
under sheet exposed (b). Apply paste Lightly to this edge
and lap it over onto the upper sheet in this manner
joining the two for their entire length. Make six pain
of sheets like this and then repeat the process with
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the double sheets untii you have three sets of four
shoets, Join these as before making the final closing joint
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Fig.69

el . o

likewise. If the top of balloon where the joints mieet is

not well closed paste a amall round piece of paper over
all.

When balloan has dried make a ring of wire, bambdéo
or rattan for the bottom with cross wires to “hold the
inflator (¢). For a balloon of the above size the nmg
should be about 15* diameter. In balloons 10 feet or
more in height & wire basket is sometimes woven into
the center of the nng so that an extra inflator may be
added just before releasing balloon when ready to rise.

BALLOON INFLATORS.

These are made in several ways. One consifts of a
ball of cotten woel which is saturated with aleohol o
kerosene oil when balloon is to be infated A more
convienent infator may be made by impregnating a ball
of excelsior with parafine and fastening it on top of cross
wires of balloon ring. This has the advantage of being
cleaner and requires nothing further than lightng when
balloon is to be raised

DESIGNING BALLOONS

A balloon hve feet high when deflated can be made
from twelve pieces of tissue paper cut out of sheets 10°
wide and 60" long. To get the proper shape for cutting
these se@ions draw & plan of the desired shape of bal-
loon when HfAnished, somewhat as shown in Fig. L
Then make a ground plan as shown in Fig. 2. Qyuarter

The

the eclevation plan by the two lines al and al.

f

‘ tl-n‘“lh-
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lines al represent the balloon at ita wideft point in both
plans. Lime b in ground plan is obtained by measuring
the length of line b in Fig. | from central line a2 1o
the edge of balloon and then taking the same diftance
from the center of Fig. 2 and making a circle with a
pair of compasses at this point. Lines ¢, d and ¢ are
cbtained in the same manner.

Now, ta make the pattern as shown in Fig. 3 draw
a plan of one of the sheets from which the balloons ia
to be cut using same scale as in Figures | and 2. Divide
it by a line through its center lengthwise and then locate
lines a Lb l,e 1, d | and e | by measuring distance
from bottom of balloon to each cross line on Fig. |
along one edge from d2 1o e It now only remains to
locate the points on Fig. 3 for getting proper shape of
pattern. To do this take a pair of dividers and measure
length on line b1 from central perpendicular kine in Fig. 2
to point where it interseds the next radial line to the
right. Divide this diftance equally to each side of central
kine of line bl in Fig. 3. Do the same with Lines ¢ d
and ¢ On & large plan this may be more accurately
done with a flexible rule but when using dividers s
above a slight allowance must be made for the curva
ture of the lines on Fig. 2. All that is necessary, now,
is lo draw an easy line from top to bottom of Fig. 3
as shown. The bottom of 5' balloon should be about
15* diameter. Dividing this by four will give approxi-
mately 3%' for bottom of pattern.

Fireworks Attachments for Balloons.

These make a very pretty addition to a balloon ascen-
sion and may be designed in numerous ways as to inge-
nuity of the pyrotechniit will suggefR. A typical attach-
ment is shown in accompanying sketeh (Fig. 71).

. F3 N

The lower portion of a gerb is filled with red fire
which burns until the balloon reaches the height of sev-
eral hundred feet; then the gold min effed of the gerb
functions until the heading of @ars, serpents ete. ia dis-
charged A vertical wheel suspended from a wire and
lighting when balloon is well up in the air makes a
very interedting display.

CANNON CRACKERS.

In this item of pyrotechny the hiftory of Areworks
in general has been somewhat reversed While many
persons have lo#t limbs and life in the manufadnure of
roman candles, rockets eic on a large scale, compara-
tively few serious accidents bave cccured o those using
them. On the other hand, though cannon crackems are
one of the safest articles in the business to make, they
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have caused, during their short career the loss of more
hands, arms etc. to those finng them than all other kinda
of pyrotechnics combined

The reason is smple The composition of cackers
is only explosive when confined or after the cracker is
finished and the explosion of a finished cracker will not
ignite others, as is the case with candles etc where a
spark will fire thousands at once But when crackems
are used by the inexperienced it is difficult to determune
whether the fuse s lighted or not which often causes
the cracker to explode in the hand with disaftrous results.
Its bloody record has caused a number of #tates to leg-
islate againdét its sale in sizes larger than three to four
inch. Untll a fuse is invented that will be cansumed as
it burns, this piece of Areworks will be dangerous to
handle. The frét available record of the manufacture of
American Cannon Crackers on a2 commercial scale was
about the year 1880 when Edmund S. Flunt of Weymauth,
Mass. devised a very ingenious machine into which was
fed empty cases from a hopper while the composition
and fuse was inserted and the ends crimped at one
operation. Previously only Chinese crackers were used
but the increased loudness of the report and the reduced
coit of making them soon caused the American article

to supplant the imported one in the larger sizes.

With the advent of the Flash Cracker the Chinese
have again invaded the American market to a large extent

The cases for cackers are rolled similar 1o rocket
cases except that pafte is used only on the ladk tum at
farthest end of sheet, the body of the case being rolled
dry. By this means the cracker is more easily blown
into small fragments and the danger of being ftruck by
a large piece of hard case is avoided The fuse used
is the small red cotton untaped fuse made especially for
this purpose though most any kind of blating fuse may
be used A picce from 14" to 3' long is sufficient ac-
cording 1o the length of the cracker.

Vanous compositions are used, those containing Ant-
mony giving the loudest report while those made with
sulphur only, produce less noise. The cases should be
flled about one third full of composition to obtain the
bent 1esults and composition musk be loocse, not rammed.
The addilion of charcoal will increase the lightness of
the composition and prevent its tendency to pack which
lessens the report

The ends of crackers are stopped in various ways.
The best is by means of crimpers which pinch or mash
the enda of the case around the fuse at one end and
into & bunch or lump at the othet. A dab of glue retains
the ends in place. Ancther method is to close the fuse
end with clay and the other with a cork. The low grade
of corke used for this purpose can be bought for as
cheaply as twelve cents per thousand in the small sizes
which is less than the coft of plugs of any other sort

)
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To make crackers in this manner roll the cases as
directed. Make a brnss nipple as shown Fig. 72, of the
diameter of the cracker desired and about as high from
top to shoulder. Dnll & hole through the center some-
what larger than the fuse so it will pass easily inlo it
Alao provide s rammer about 6° longer than the cracker
and drill a hole into the lower end, somewhat larger than
the fuse and ream ar countersink it a hittle. After setting
the nipple in a block put a piece of fuse in it, slip a
case on, put in enough slightly dampened clay to occupy
inch when rammed and with a few blows of a
it Armly. You had be# now remove the casc
sharp knife split it open without breaking
sec if everything has been opemating cor-
proper amount of clay has been
projects sufficiently on the inside

the clay as sometimes
i the rammer has been corredly made on
which rams the clay while the fuse enters hole
Unless this has well done the cacker
to explode. When these matters have been pro-
ith ramming clay in another
in enough composition (any one from
) to Al case about one third. Then take a
will fit pretty snuggly, dip the small end in
liquid fish glue and force it in open end of cracker. !t
is now completed and may be removed from nipple. If
toa much composition is used the report is weakened:
a full case will hardly explode at all

When crackers are made on a large scale, a block
of six dozen nipples is used, six wide and twelve length-
wise, same as for roman candles. The clay and compo-
sition can be dropped inta lot simultanecusly by the use
of shifting boards as shown under candle machine. Some
manufacturers prefer to we a long nipple and short ram-
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Numbers Length Bore No.in boa Boxzes in case
| Saluim 2° e 100 20
s . 3 516 50 25
> = 10 ' 15 100
4 Concha # nme 30 20
5 = 5* W 20 20
J - 6" ' 10 20
9 = 8 X' 5 20
io - 9us* %' 3 20
12 = 0 - 2 20
35 = 1¥ IX* 25 in comn
CANNON CRACKER COMPOSITION
Potass: chlosate 60 6 6
Washed sulphur 23 3 2
Sulphuret antimony 5
Metalic antimony 1
Charcoal 1
Saltpeter 12

If uowashed sulpbur is used the report will be
siderably louder but the danger is greatey.
mixings, the lagt is about the salest that
The brt gives the loudest report

L]

position may be used both for Sash crackers and maroon
shells.

# #2 *3
Potass: perchlorets 50 30
Potase: chlomate 3
Washed sulphwr 3 25 30
Pyro aluminum 1 25 40
Charcoal i

Mix thoroughly the sulphur, coal and aluminum; then
add the chlorats potass; previowly sifted by iteelf; mix-
ing by rolling the ingredients back and forth on a piece
of paper and avoiding friction of any kind.

Prepare a block ¢ Fig. 73 by boring several holes
as shown, 7/16" diameter and |' deep. Also a nipple
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%' diameter htted into & handle b and some picces of
firong light paper 24' square a. Take a piece of paper
in one hand and with the nipple in the other, press the

paper around it so as to fagn a litle cup which is now
inserted in the holy in block pressing down umtil the

Fig .18

Aange of the nipple spreads the upper edges of the
paper. Remove the nipple and put into the paper cup
formed. enough composition to half All it Insert a piece
of match three inches long: draw the paper around the
match and secure tightly with two half hitches of linen
twine. . Remove from block, pmear a kittle gum on one
side and push into a cracker case (d) ¥* diameter and
3 long. It is mot necessary to close the ends of flash
crackers as the report is just as loud when they are left

open.

Composition #2 and #3 are much the safedt and
should be used by any but those very familiar with this
class of work but the ends of the aacker mudt be nghtly
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Nibric acid (42%) and adding gradually, ftiming conftantly
with a glass rod, 2 ozs. water. Into this put s silver
dollar or 1 oz of bar silver. Warm shightly until a bnsk
reaction takes place. When the silver is completely dis-

solved allow to cool for three minutes. Then add 16 ozs,

pure alecohol. Add it all at once and quickly and be
sure that the vessel containing the solution of silver is
at least four times as large as the amount contained for
a violent effervesence will take place. Alter it subsides
add three ounces more alcohol. Let stand for a quarter
to one half hour when a white crystaline precipitate will
be formed on the botiom of vessel which is the fulminate
and may be colle@ed on a hlter and dried in a shady
place. A candy jar may be used for making the hulminate
but a glass beaker is far preferable.

The utmodt care must be excercisad in handling the
dry powder as the slightest concussion will explode the
entire lot with temific violence. A wooden spoon should
be used for removing it from the flter and it should be
handled as little as possible and in the smalleft prach-
cable quantitics. Procure a round paper box from a drug
ftare, one inch in diameter and three inches high. Make
a small hole 116" in diameter through the cover and
fll it about half full of dry fulminate. Now take a board
|0* wide and 20" long. %" thick and with a %* bit bore
50 holes through it (5 rows, 10 to & row). This is the
torpedo board. Then take a similar board and with a
4' bit bore the same number of holes in the same posi-
tion. into it but not quite through. This is the gravel
board. A punch will now be required as shown in Fig.
74. a, the nipple being %' diameter and %' long.

Get some of the bedt grade tissue paper and cut it in-
to pleces two inches squars. Take a bunch of them in

Punch.

Silwmr 'l'l"mﬂ

ﬁ_'.']‘ll.l
containing the papers and place it over the board of
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gravel. Hold tightly together and twn both boards te-
gether upside down and the gravel will be emptied into
the torpedo board all at once. Remove the now empty
gravel board and with the fulminate box shake a little
of the powder into each little bag of gravel juft as you
would shake salt from = selt seller. Only a very little
is required. Now dip the tips of the thumb and forefinger
into pafte and with the finger tips of both hands gather
up the edges of the paper, bunch them together and by
giving a few twifts the torpedo s hnished. Care muft
be taken nmot to twist too Hghtly as the torpedo s likely
to explode in Ilu‘ hngers.

JAPANESE OR CAP TORPEDOES.

These, while considerably .safer than the silver torpe-
does to make and handle require to be dtruck with much
more farce in order to cause them to explode. Furdt we
mudt proceed to make the caps. (Fig. 73).

Bk &y Bogs b mattog

par

Thers are required a pan 2* deep, 8' wide and 10
long, & number of piecea of blanket 12' squars which
muft be well dampened before wing, and a cap drop-
per made by driving 150 8 penny nails, for one inch
of their length into & woecden block 7' x 9", 114" thick and
fitted with a handle as shown in lluftration. The heads of
the nails should be well leveled up so that evesy one
touches when dropper #tands on s flat surface Also cut
a lot of pieces of poster paper 6' x 8" and place them
in twe piles on the work table. They arc for dropping
the cape into. The cap composition is made as follows

NUMBER ONE NUMBER TWO.
Polaseium chlorate 5 ozs.  Amorphous phosphorus
Sulphur b “ 2 ozs.

Chalk ¥ "

Sift aeparately the ingredients of No. |, mix tharoughly
and moisten in o bowl with woter to the consiftency
of porridge. In another bowl mwoiften the two cunces
Amorphous Phosphorus, to the same consistency. Then
ftir the phosphorus into the bowl containing the other
ingredients, with & spoon. When thoroughly mixed pour
into the pan previously mentioned.

Take the diopper by the handle and dip it into the

pan of compositibn, remove it and print it Lighty onte
the top sheet of one of the piles of poster. With & wide
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brush padle the top sheet on the other pile all over on
one side with thin paste to which a littdle dextrine has
been added and reverse it onto the sheet that has just
had the caps dropped on it Now remove the fnished
sheet of caps 1o one of the damp blankets and repeat
operation, placing a piece of blanket between each sheet
of caps untl all the composition is used up after which
place a light board on top of the pile of alternate caps
and blankets, and on this, & weight allowing it to remain
for about an hour, after which remove the blankets and
placa the pile of cape in & bght box where they can-
not bmm: JIY.

Now 6l the torpedo board as before directed only
wing & somewhat smaller gravel board. Take-out u few
sheets of caps and with a long pair of scissors cut be-
tween each row of caps each way 0 as to separate
them. Place one squarely on top of the gravel in
each torpedo and taking a handful of gravel, drop a little
on top of each cap. They are now ready to be twidfted
as described for silver torpedoes. When a number have
been fnished they should be packed in sawdust or rice

shells and removed from the workroom. Too many should
not be allowed to ulate in a pile, for when dry,

accum
the explosion of one will sometimes fre the entire lot
and the Aying #tones often cause serious injury. Be sure

never to allow the caps to become diy while making the
torpedoes, or in the fMorage box

In making caps, when = batch has been completed,
be very careful to wipe up thoroughly every drop or
speck that may be spilled, and wash well the pan and
dropper etc. as well as the table, shears and brush used
and throw away the washings where they will run off.

Japanese torpedoes do not keep much cver a year
as the phosphorus decomposes and after awhile disappears
entirely from the cap. Following are the pancipal sizes
and packings of torpedoes:

SILVER TORPEDOQES.

Hamis Blzs papar Holea torpsdo Baard Mo, In box Beozan In case
Electric 134* aq. 34" 25 50
Giant 3* ag. L 10 50

JAPANESE TORPEDOES.
Am. Extras |H' 3" 25 100
Japanese 3 I* 5 200
Japanese 3° ] 10 100
Japanese 3* L 25 40
Cat Scat 54' 134" 10 40
Cannon 7' F o 10 25

RAILROAD TORPEDOES.

iﬁi.Hh.
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These consit of a | oz tin cintment can containing
a mixture similar to that used in paper cape. A finp
of lead is soldered to bottom of box sc it can be easily
attached to mail by bending #rp arocund top of rail and
bres when engine runs over it (Fig. 74 L).

PAPER CAPS

for toy pistols.
These are made similar to those described under

WHISTLING FIREWORKS

The peculiar property of potassium picrate to whistle
while burmning has been known for a long time and has
been made use of for producing the amusing whigtling
freworks. To make this article:

Disclve 1 Ib. pir.ri:'. acid in the leaft possible quantity
of boiling water, in a porcelain receptical; add ¥ lb.
potassium carbonate, little by little, Mtiring continuously.
Then add | lb. powdered saltpeter. Stlrllwrou;l:ly allow
to #tand for one hour and remove to a heavy piece of
hlter paper placed in a glass funnel where it can dmin.
When dry crush to fine powder with & wooden roller.
Very small quantiies should be handled at a time as an
explosion will cause disastous results. The dry powder
may be rammed into tubes from X" to X' diameter and
will produce the whistling sound when bummed Bamboo
tubss are most efective.

"' diameter and 2" long when charged with the above
composition may be place in the heads of rockets or
fatened to the ocutside and arranged 1o bum as the
rocket is ascending. Attached to wheels they are guite
amusing, but the mo#t effective use for them is when a
series of six or cight ranging in size from %' to ¥
diameter are set side by side like a Pandaen Pipe and
bumed simultaneouly.

SON OF A GUN.
(Spit Devil—Devil on the Walk).

This amusing little piece of freworks consi& of a
disc about one inch or more in diameter which, when
scratched on the pavement gives off a continuous series
of little explosions, buming from one half to three quarters
of a minute On account of somewhat resembling candy
losenges a number of fatal accidents have occured by
small children swallowing them. For this resson their
sale has been forbidden in some sedions. They are
made as follows: (Fig. 76)

Secure a number of boards of %' material and bore
holes into them )" deep and 1% diameter somewhat as



POOR MAN'S JAMES BOND Vol. 1 246 PYROTE CHNY

shown at (a). Tum up a puncher kike (b) which will MAGIC SERPENT, (Black).
work easily in the holes. Cut some red Foudrinier tissue
paper into circular pieces 2)4" diameter, Lay them over This German device produces an immense long black

the holes in board and punch in. Pour into these the ®nake, otherwise quite similar 1o the Pharachs Serpents
composition given below and fold over the edges of the but in no ways related chemically,

Naptha pitch
Linseed oil 2
Fuming nitric acid 7
Picric acid 3K
R— = Reduce pitch to fine powder; add linsced oil and rub
@: & in well; add ftirongeft fuming nicric acid, littde at & time.
Allow to cool for one howr. Wash several times with

peper as in (c) Permit to st and when hardened they  water. the ladt time allowing mass to fand in th t

::r be lﬁﬂ\"l& and thoroughly dried when they will  for several hours Thoroughly dry; powder ﬁl:e :m:lw:dﬂd
ready use. picric acid, rubbing it in well Moifien with bic
SON OF A GUN CQMPOSITIOIQ:- water and form into pellets about the size dr::::r;u.

fve kves of whter, addi B bl Gk e s The naptha pitch can only be obtained in Germany
firring. Then add 1% hl-‘;h-l'nﬂi_' i we. PA and th:n with considerable difficulty. A fairly good article
this in & water bath with a thermometer aranged so that ™Y be made by melting together equal parts of Syrian
temperature can be carefully observed and heat to 50°C.  ®sphaltum and roofing pitch. To the final product add
after whish add a mixture of one kg. white phosphorus 3% Mearine when forming into fars.

red ochre and 3 kg potass; chlorate and fir untl a (Snake in the grass).
perfectly smooth produ® results after which it may be »
poed Talo tha peper welds 56 shove. - Coott. Chrommmih These consift of small cones of tnfoil containing a
be used to prevent accidents in all mixtures eontaining preparation which, when ignited, produces & grass green
phosphorus and chlorate of potass. ﬁhﬂﬂhﬁ_MMWIMh
W&HS uLEERPENTSnf Eﬁﬁ. serpent”.
. remar e s ance conmsts pellets . Boow ; 5
of sulphocyanide of mercury which has the remarkable Cﬂh::hm“l Imﬂ 11" Sameter. Cut' thase
property of swelling 25 to 50 times its original size when ;:li{:} Fold PER center as shown in Fig.
. (n). them around the former (b) so0 as to make

lighted, producing a long snake like ash. To prepare, 4 . . $
saika s eoncsinied saliion af wasicuie ikbiile ol ::: cones and i!l::lnm block (c) Alling them with the

add little by little a solution of potassium sulphocyanide,
flirring condftantly, A greyish precipitate will be formed
and when the laft drop of sulphocyanide added no longer
produces cloudiness permit the mixtuge to settle. Drain
sff as much as possible of the elear supemant liquid,
remove precipitate to a paper filter placed in a glass
funnel and wash shightly. When thoroughly dry reduce to
a fine powder, When ready to form the eggs moisten
very sparingly with a week solution of gum arabic to
which may be added a pinch of saltpeter and form into
cones with the appliance shown in Fig. 77,

rs. T

‘ Snake Nest tuls

:f Saltpeter |
Ann:niun bichromate 2
Dextrine |

male for moa predeshem

s

Phanash Sopad byy frren-
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When quite full up to the edge of the block, press into
centes a pellet of Pharach's Serpent powder. Fold over
the edges to the center and remove from block. To use,
light at top of cone

COLORED FLAMES.
These are made by disclving vanous subdtances in
alecohol, A copper can flled with cotton is impregnated
with the alcobolic solution. I is lighted by a tuft of
cotton left protruding fpm the opening. (Fig. 79).

Fi'ti-'l‘l'
For Green Flame uss Boric acid
Rad 2 Strontium or
Lithum chlonde
Yellow ™ Sodiumn chloride
Blue - Coppex sulfate or
Cascimm carbonats

Before lighting sprinkle a little of the powdersd chem-
ical over the cotton whaere it projects hom the can.

COLORED FIRE STICKS
These consit of thin wooden ficks mumilar to applicators
used by physicians for applying lodine etc to affected
parts. They are dipped for half their length into colored

firte compositions in & more or less ligquid #ate

fl:s.“

One method is to melt one part of gum shellac in
an, iron pot. Stir in fAve parts of very fnely powdered
frontium nitrate. To keep this sufficienty liquid it mua
be kept quite hot by the use of a fteam kettle, This
is for red sicks. Another method is to disolve the shellac
in alechal and adding the #rontium. The proper con-
sidlency of the mizture can be easily regulated by using
more or*less alcohol as required When the #ticks are
dried 1 are ready for use.

Creen is not so successfully made, barium nitrate be-
ing substituted for fvontium. A little lampblack improves
the buming but detracts from the colos, especially the
green. The flicks are pushed into a grove in the bar
as shown, Fig. 80 for drying.
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Ruby and Emerald Shower Sticks.

These are much more effective tndl.rl-nd_:.i.n
the same manner as above, using following compostion:

Strontum  nitrate 6
Coarse aluminum (]
Potass perchlorate 2
Shellac |

Disolve shellac in alcohol and add other ingredients,
previously well mized Stir thoroughly to consitency of
thick glue and dip sticks previously amanged in holder
so they may be placed in drying rack.

For GREEN use:

Aluminum p-a-wd.u: coarse b
Bl.l'il.l.m tlﬂﬁrllﬁ

Shellac ¥
Alcohol q. A

The Japanese make a similar article of twisted paper
this requires a great deal of practice to leamn, almost
unattainable by wedtern races.

The fteel must be protecded from corosion with para-
fine. The gum should be made of the consiftence of
mucilage. Mix the ingredients thoroughly and add gum
solution until o mixture is obtained that will adhere to
the wires when they are dipped into it. This varies in differ-
ent sedtions and with different runs of ingredients. In
pradtice, bunches of wires are dipped at once and slowly
withdrawn in a current of warm, dry air which causes
the mixture to adhere evenmly.

A sparkler of great briliance and which is very
cffective may be made as follows: Take 3 lba of dex-
tiine and add to same, Little at a time, 12 pints of water,

fticks may now be dipped into it to the desired
while it is contained in a deep vessel and placed
in & suitable rack for drying. It may be necessary to
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dip the #ticks several times dependent om how much
cgmposition it is desired fo have on them. In this case
they should be dried with the composition end up, the
frét .time so that not to much composition accumulates
on the end beyond the #ick.

WATER FIREWORKS.

These consi? mainly of five or six varictica as fol-
lows: (Fig. 81).

Fig.8
No. | Floating gerh or roman candle. A cone shaped
piece of light wood is bored with hole of suitable size
to take the gerb or candle as shown. In order to secure
an upright posiion with roman candles it is sometimes
necessary to placea a charge of iron Alings in the bottom

of case.

No. 1. Floating Tableau Lights are merely a colored
pot of. suitable size placed on a board

No. 3. Diving Devils. A sharp gerb is fttad with a
bhollow head set at an angle with the case. Careful
adjudtmment mu#t be made so ns to insure floating of the
gerb which will cause it to dive into and come up out

of the water properly. This is perhaps the mo#t amus-
hu;'ﬂ-n[mﬁmhuwdluﬂumtﬂnl
for the mo#t careful work. The bp of Hocat mus be

-Mnnh_-thﬁﬂuﬂﬁhboqmt
enough 1o make it nse agsin.

No. 4. Fish are made similar to the Diving Dewl

except that not s0o much adjutmeent is necessary as they
only run around on top of the water.

No. 5. Water Wheels are an ordinary Vertical Wheel
set on a board float as shown.

The Fish and Devils should be heavily coated with
parafine when fnished;: even the mosing of the maich
thﬂdmhm.nﬂ“n&dh

— )

these are really no part of the pyrotechnleal
art do come under the heading of Miltary Pyro-
technics. They consi of a fne @ream of Titanium
tetrachloride which is sprayed from an airplane at a sut-
able height and which in falling produces the dense
smoke intended to screen what is behind it The liqud
is projected backward from the plane at the same rate
as the planes movement through the air eo that the drop-

lets fall perpendicularly.

While
they

SMOKE.

This branch of pyrotechny scems 1o have been some-
what overlocked though its possibilites for daylight egter
ainment to supplement night displays would sppear to
open an interedting field for those with the necessary
imagination to develope it

There =re a» many colora and tints of smoke as
there are of flames and aerial combinations produce some
really beautiful effects

The simple®t form of smoke used in pyrotechany is
the Smoke Pot used in the specacles such as “Laft Dayw
of Pompei” where it is desired to give the impression
of dedtruction by Bre. A basic formular, subject to vari-
ation s

Saltpeter
Lampblack
Charcoal

Rosin

A Rarting fire a8 given below ls also necessary.

A smoke pot developed by owr War Department for
making smoke screens consifts of case 3%' diameter 6
high with a 1" opening in the top. The compowition

consifts of:
Saltpeter
Plech
Borax
Chalk
Sand
Sulphur

The pitch is melted and while #ill hot the other

—'-'-'—'*

12

2%
1K
|
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ingredients, previously well mixed, are ®tirred in. Before
the mixture cools and hardens it is pressed into case.
As it is dificult to ignite, a Narting fre of

Saltpeter 6
Sulphur 14
Apbmony sulfd. I
Meal powder I

is used About %" of this is placed on top of other com-
position before putting the top on case. This may con-
st of a'wooden disc with hole, faftened in place with
smoall naills or a Bn can may be used as container.

SMOKE SHELLS.
(Smoke Clouds)

These are usually made by flling the shell case with
a finely divided powder of the desired color cloud to be
obtained To the end of the shell fuse is attached a
small bag of gunpowder which should be located ns near
the center of the shell as possible. This, when exploding
serves to scatter the colored matter and produce the cloud
The arrangement of the fuse may be used as shown
in Fig. 67.

For RED use American vermillion powder
BLUE Ultramarine powder
GREEN Paris greea
YELLOW Chrome yellow
WHITE Chalk
BLACK Ivory black

SMOKE POTS or SMOKE CASES.

The really beaunful efects, however, are produced
by the bumning of mixtures which produce a dense smoke
of the desited color. For this purpose a paper tube |
inch inside diameter and 4 inch long is desirable, into
which are bored 4 or 5 holes ¥' diameter on a spi
line, at intervals as shown in Fig. 86. Both ends
case may be closed with clay or wooden plugs. Do not
pack smoke compositions. Ram wery

WHITE SM
Potassium chlorate 3
Laciose ]
Sal ammoniac, finaly powd 3

U]

FYROTECHNY

As this smoke is not injurious to the lungs it may
be used in doors for theatrical work. Rub the potase:
chlorate and laciose tegether thoroughly, then add sal
ammoniac, finely powdered, mizing only once more Ram

lightly. Amnother very good while smoke may be made
as follows:

Sulphur Acdwers 16

Saltpeter 12

Fine charcoal |

This is for outdoor use enly. Use a lttle white ®ar
composition for Rarting fre

BLACK SMOKE.

Haexichloroethane 24
Alpha naptha 6
Anthracene |
Aluminum powder 4

Roman candle compositon 6

Use white ftar composition for #arting, if Ffound
necessary.

YELLOW SMOKE. (canary)
Potassium chlorate I
Lactose 1
Paranitraniline yellow 2

Use red #ar composition for Marting either of the
above three
?ELLOW SMOKE. (olive)
Saltpeter |
Red arseruc
Sulphur
Antimony sulphids
Meal powder
No #tarting fire necessary.
RED SMOKE. tbng'htl
Potassium chlorate
Laciose I
Paranitraniline red 3
RED SMOKE. (dark)
Potassium chlorate
Lactose
Auramine
Chrysoidin
GREEN SMOKE.
Potassium chlorate
Lactose
Auramine
Indigo (synthetic)
BLUE SMOKE.
um chlorate 7

oW ey

L RTTRT .
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PART 1V.
EXHIBITION FIREWORKS.

SNAKE and BUTTERFLY

This ingenious piece of freworks is believed to have
been devised by the Brock Fireworks Co. of Sumrey.
England, and created quite a sensation at the Crysal
Palace when Arft shown about forty yeam ago. It con-
sifts of a sndake squrming around in the air after »
butterfly which manages however to evade it

The framework consifts of an endless chain of wood-
en links 4* x 8" boled together and running on four
sprockets and four idlers of a suitable size as shown in
Fig. 82. When mounted, a crank is attached to one of
the sprockets by which the wholé is operated. The snake
and butterfly are meade of lancewark which is attached
to the chain

| ==
=}

PYROTZCHNY

tally oo a spindle as The rockets pass through
screw eyes along the rim of the wheel and are matched
to fire st intervals as the wheel revolves by being con-
nected to successive drivers. On the top is a battery of
roman candles. The top wheel is Atted with ordinary
drivers containing ®eel filings and matched to bum two
at a tme, one each on opposite sides. The lower wheel
is Atted with aluminum gerbs all t» bumn at once with
the laft two drivers of the top wheel The latter are set
at an angle with the axis of rotation s0 as to give a
wider spread of fue. The battery of candles @arts with
second pair of drivers of top wheel (Fig. 83).
REVOLVING GLOBE.

This simple yet bafling and always interedting device
is conftructed as shown in Fig. 84. The frame may be
secured in different sizes, all ready for lances etc. from
manufacturers of Areworks wheels in North Weare, N. H.
or it may be conftru@ed by the pyrotechnit himself
according to suggedtions given in sketch

When the picce is buming, the globe appears to be
revolving finft in one, then in the other direction in a
modft amusing manner.

Revolvi ng Glabe.

Fig. 84.
APPENDIX.

CHINESE FIRE CRACKERS.

As far 2s is known to the writer there has never
been given in English a detailed description of this inter-
edting httle article of pyrotechnics of which there are
undoubtedly more made than of any other piece of fire-
works. The ingenuity of the Chinese in its produciion
in the unbelievable large quantities that they are made
is only equaled by the many other unusual things done
by this mo#t patient and painstaking race.
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The yearly imports to this country of Chinese fue-
crackers amounts to three million dollars which divided

among the various sizes, would amount conservalively
to eight billon crackers.

The tubes or hrecracker cases cases sre 13" long
%' outside diameter and have a bore of 5/32'. They
are rolled of a grade of paper unknown in this couniry;
perhaps the lowest grade of paper made, unsized and
quite irregular in characier; a sort of coarse blotting paper.
A small amount of gum water or rice pafte is used as
a binder and the case is finished with one tum of very
thin- red, green or yellow paper. They are rolled in
lengths of one to two feet and then cut to the required
size.

Now a block is prepared for gathering about 1000
of these tubes into a hexagon shaped bundle, as follows.
A picce of hard wood about 1" thick and cut inlo &
hexagon, each side of which is 5' wide is provided with

pointed wood or metal pine X' long and 5/32* diameter
set into the wood base so that the above amount projects,
and exactly %" apart They are also arranged in a hex-
agon with vides 4* wide. A tube is now slipped over
each pin until the entire block is flled, having previously
provided a wood frame the same size as the outside of
the block one half inch thick and having an inside dia-
slightly greater than the assembled tubes sc as to
2 to alip snugly around them. This is slipped up
down a few times to shape the bundle nicely and
détring Ged around it to further secure same.

LFe
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A piece of white paper is now pafted over the top
of the bundlee. When dry it is removed from the form
and a pi of paidted on the other side when u
is dried again. ¢ under side is moiRened at the edges
and the surplus paper neatly rubbed off. When again
dry the upper side is moistened all over and the paper
over the top of each cracker is pierced with a punch
or round pointed Mlick so that they may be charged
with the necessary powder and clay. Some operatons
hold several #icks between their fingen at one time so
as to be able to punch several holes simultaneously.

- 5
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Fig8s.

A wooden board about one inch wider all around
than the bundle of erackers and ¥%* thick with '4" holes
bored through it, corresponding exactly in position with
the crackers in the bundle, is now laid on a smooth
board, covered with Anely powdered clay which is pressed
into the holes in it, with the hand, untl it is frm enocugh
not to fall out when the piece is Lfted The surplus is
brushed off and it is placed over the bundle of crackers
80 that the clay flled holes are exaclly over the open-
ings in the tubes. A slight blow is usually sufficient to
to cause the clay to fall into the crackens. Any not fall-
ing out is pushed out with a dtick. The bundle is jarred
sightdy again®t the tabla t0 make the clay senle A
similar operation s mow performed with a thicker board
containing slightly larger holes containing the powdes
charge after which the clay board is used once more aa
described above.
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The top layer of paper is now moiftened so that it
it may be entirely removed and the clay which has be-
come shghtly moificned as well is gently pushed down
with a suitable rammer. It is then dnied in the sun. The
bottom end is now carefully dipped intc water, turned
boltom up and the paper removed from this side also,
the clay pushed down and pierced with an awl for the
purpose of ineerting the match or fuse. This is however
not done until the crackers have been again dned in
the ‘sun. Alter the fuses are inserted the ends of the
crackers are pinched around it, about X' from the end.
by a crimper or two blunt knives hinged together at ane
end and having a V shaped notch cut out of the center

of eath blade, so that when two notches approach from
opposite sides they pinch the cracker together and cause

the fuse to be held in place. When they are now fnally
dried for the laft tme they are platted together so as to
form the packs of commerce. The platting and wrap-
ping of the packs is such & dextrous pefformance that it
is useless to by to describe it as it is only scquired by
many years of succeeding generations doing the same
thing.

The following formulas are in use for making the
composition used in Chinese crackers and flash crackers:

CHINESE FIRE CRACKERS.

J

J
)

P¥ROTECHNY

FILLASH CRACKERS.
Saltpeter 50
Sulphur 30 25 30
Aluminum powder fine 20 25 40
Chlorate potassium 50 30

A very important as well as extremely difficult part
of the Chinese cracker is to make the fuse. Very tender
and skilled fingers are required to produce this insigni-
icant looking yet modt requisite adjunct. A thin @rip of
the hnedt Chinese tissue paper, about %' wide and |4°
long is laid on & smooth damp board: a Little ftream of
powder is poured down its center from a hollow bamboo
ftick and with the tips of soft skinned fingers which seem
to have an astraction for the peper and placed againg
the right hand lower comer. a rolling motion in the
general direcion of the upper left hand cormer causes
the paper to roll up into a twine like fuse The slightest
touch of pasfte secures the end and prevents unrolling.
When dry it is cut into the requred lengths and is ready

for use.

NOTE. The information upon which the foregoing article
was written has been supplied by Mr. lp Lan Chuen,
manager of the Kwong Man Loong Fireworks Co. of
Hong Kong, China.

Saltpeter 50 45

Sulphur 25 18

Charcoal 25 25

Chlorate potassium 8

Sand 4
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