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FIREWORKS & EXPLOSIVES

NOTE

Many of the chemical terms in this book
are so outdated you may not understand
them. If you don’t already have GRAND-
DAD'S WONDERFUL BOOK OF CHEM-
ISTRY, get one. It has a dictionary of over
2000 definitions and synonyms of vague
and old-fashioned terms for chemicals,

planis, processes, etc.

It also details the 19th Century methods
of home manufacturing of most chemicals
and substances you will need, from simple,
easy to get raw materials.

GRANDDAD'S WONDERFUL BOOK
OF CHEMISTRY can be bought from
Atlan Formularies and other dealers for
$22.00

INTRODUCTION

Dick’s Encyclopedia of Practical Recipes
and Processes was first published in 1872.
It details methods for making everything
from deadly poisons to high explosives,
narcotics, shoe polish, all the most popular
patent medicines of the day and ketchup.

When that book was published, most of
those who would misuse its information
were in prisons or nuthouses. The rational,
lawabiding person was trusted with no
end of potentially dangerous materials. He
was also trusted to teach his children the
dangers of anything they were permitted
to use, such as fireworks. His children
were trusted, not only in playing with the
fireworks safely, but they were also
trusted not to cause damage to property
or to other children.

There were very few injuries; less than
kids got from falling out of their neighbor’'s
apple trees. |

Since the:governors trusted the people,
the people accepted the responsibility
imposed by that trust. In the same sense,
the children accepted the responsibility
imposed by their paren:s’ trust.

As more people were born into our
society who were mentally defective, or
just naturally stupid and irresponsible,

many wonderful things were made illegal.
In 1934 firearm silencers were outlawed.
As one of the noisiest children in Brooklyn,
I didn’t miss silencers. At the same time,
automatic weapons were also outlawed, I

didn't. know about that. I took it for
granted that as soon as I got bigger I
would own a Tommygun.

When I was seven I remember buying
firecrackers for five cents for a packet of
20. 1 liked to put them under tin cans.
Often I would spend hours building
elaborate fortifications for my toy soldiers
just so I could blow them all up.

I never suffered an injury worse than a
flash-burn. I never knew anyone who had
been seriously hurt. When anyone was
damaged the tale was passed around and
elaborated on but such stories just served
to make the rest of us more careful.

Later, in Chicago, I remember fire-
crackers were made illegal. This shot the
price up to 20c for a packet of 20, The torch
of Al Capone was passed down to
teeny-bopper gangsters and there seemed
to be more firecrackers sold illegally than
had been sold when they were legal.

Then there were injuries aplenty. Many
people were hurt when packs of fire-s
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crackers were set off in ¢rowded street-
cars or elevators. Since firecrackers were
illegal there was no instruction or parental
guidance, Also, since the normal, open, use
of firecrackers was out of the question,
their abnormal and destructive use was
the rule of the day.

Today, the average fire marshal is
dedicated to removing all fireworks from
our society. I agree with most of their
arguments. Fireworks are unsafe when
used only by those who have no respect for
the law,.

But since the main harm is caused by
the irresponsible and dimwitted in our
society, then those elements must be
suppressed, not the rational ones. I'm just
selfish enough to want the moron or the
psycholic to be confined if his freedom
‘akes away mine. If he is not to be trusted
with fireworks, guns, etc., then let him be
put in a nice place where attendants or
guards can control the traffic in potentially
dangerous things.

Do we live in a nation-wide mental
institution, where the police officer is
supposed to function as a nuthouse
attendant, seeing that none of us have
anything sharp, lest a real sickie hurt
someone? To Hell with that!

Alcoholies, improvident and violent
drunks, spurred the adoption of Pro-
hibition. This took away the freedom of
the responsible social drinker and built a
criminal class which is still a fixture
decades after Prohibition has ended.

So enough of editorializing, When the
Law comes to its senses, or is made
ineffective by just toe many boobs, you
will be free to play with potentially
dangerous materials to your heart's
content.,

Even if you are responsible and
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intelligent, knowledge of the materials and
processes s necessary to avoid injuries.
Such knowledge is now pretty much
limited to professionals who use such
technical methods and machinery that the
?},ﬂilt'inan is effectively barred from their
ield.

However, Granddad made just as good
stuff with simple hand tools and such. So,
since you have this book, you should be
pretty safe,

You must realize that Granddad learned
from the ground up and had a thorough
understanding of his materials. You ought
to look up each chemical and study its
specific hazards, flashpoint, ete., before
pulverizing it or mixing it with other
chemicals.

Always wear goggles when working
with any quantity of potentially explosive
material. Even a small accident ecan blind
you. If you are not blinded, particles of
matter in the eyeballs can cause agony for
months. Simple goggles prevent this.

Leather gloves are useful, also, to
prevent flash burns, which ean be severe.
The hand protectors described on page 48
are required when working with materials
like potassium chlorate or other explosive
substances.

When following these formulas it is
suggested you make your own chemicals
as shown in GRANDDAD'S WONDER-
FUL BOOK OF CHEMISTRY, $22 from
Atlan Formularies.

Modern chemicals have a greater purity
and so would probably be a lot more
powerful than those deseribed in this
book. This eould cause your fireworks to
be far more powerful than you want or
expect them to be, thus leading to a lack of
control, which is a danger in itself.

KURT SAXON MAY, 1975
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The Scientific American Cyclopedia 19083

Pyrotecehny. — dsteroid Rocket. — Compo-
aition for 1 lb.: Niter, B oz.; fine charcoal, B}?
0z.; No. 2 charcosl, W 0z.; sulphur, 2 0z.; mea
powder, 114 oz,

Rursting Powrler.
Number..... . ... .......... 1 2 3
Meul powder . ,.........c..v..| 1 1 5
Grain powder F .......00us .. — 1 —
Charcoal.......oocvet v iinnnn| — —_ 1
Chlorate Meal Powder.
Number ......ccoivvviinien. . 1 P 3
Chlorate of potash............ 2 15 B
Charcoal, ine.........co0uve.. 5 d 9
Sulphur,....... fravaa. Caemrean 3 i L

To Rﬂ{vrm:lt- Cordage in Fireworks.— Anti-
mony, art; juniper resin, 1 part; niter, 2
parig; sulphur, 16 parts. Mix and soak soft
Tﬂ&ﬂﬂ with the composition. '
mman and Sparkling Fires.—1. Meal pow-

der, 4 parts; charcoal, 1 part.

Z. Meal powder, 1t parts; niter, 3 partas; sul-
phur, 4 parts; charcoal, 4 parts.

d. Meal powder, 16 parts; very ine glass dust,

b parts.

. Meal powder, 8 ; very finely powdered
pﬂmal&iﬁ,pﬂﬂpum hl;&a flmgIr Can Eﬂ%rmnged
very effectively as stars, suns, ete. For in-
stance, provide a circular disk of hard wood,
8 In, in diameter and 1 in. thick. Nall to this
5 spokes of wood at equal from one
another, and 15 in, long. Nail also to the back
of the central disk a strip of wood about 2 feet
long, # inches wide, and 3§ inch thick. By
means of this you can acrew the whole piece con-

1:3 your f}ri' nsz.ﬂnu each of the%
case O n BUDP g
ig end, and connect the l:m:nu1'.]1-:3:3.'r utp with
quick match.

Red Chinese Fire.—1. Meal powder, 18 parta;
niter, 16 parta; sulphur, ¢ parts; charcoal 4
parts; iron borings, 14 parta.

2. Meal Bpowdﬂr 16 parts; Eugphur, B partas;
tharcoal, 8 parts: iron rmq'a,- parts,

3. Meal powder, 8 parts; niter, 16 parts; sul-
Ehur. 3 parta; charcoal; 3 parts; lron borings,

4. Meal powder, 16 parta;, niter, 8 parts; sul-

’?lm.u-;I 4 parts; charcoal, 3 parts; lron borings,
Oon P?gpm-im
Laghts) Used in

tereburg). — In  preparing colored

3t.
gm for Areworks by means of the usual
formuls given in many manuals ot pyrotechny,

Some Colored Fires (Bengol
Pyrotechny.—By Bergiug Kern

it is often very necessary to kuow the quick-
neas of burning of colored fires, as 1nqﬁnme
casea, as decorations and lances, they must
burn slowly; in other cases, as wheels, stars ror
rockets, and Roman candles, they must burn
quicker. Working for some months with muny
composgitions of such kind, I prepared three
tables of colored firea (red, green und violet),
where every formula with a higher num-
ber burns quicker than a fire with a lower
number. For instance, No. 5 burns quicker
than No. 8 and slower than No. 4. These tables
will, I think, be of much assistance in the pre-
paration of fireworks.

Green Colored Fires.—

Potassium Barium
Nge,  Chlorate, Nitrute, Sulphur.
Per oent. Par cerit., Per cant.
) I 36 40 24
2 ... ...k 48 P
E-l.lll-i [ | ﬂ &1 %
4..... ...21 a7 22
b..... .. .18 &0 L
6., .18 62 pr's
7 .14 64 it
5 .. 13 66 21
! I, 12 LT 21
10 . 11 68 21
l.........10 it 21
12 ....... .95 695 21
1;1. creeees B 70 21
14 ......., 85 T?'E 21
H......... B ' 21
Red Colored Fires.—
Potagsium Birootinm Carboa
No. Chlorate,  Nitrate. Sulphur Powder.
Per cent Per cent. Perceot. Per cent.
1- FAEEN m m la 3
! uu..-:’.ﬂ 'm 1“ 2
F: DU 4] 51 20 2
£ ..., =3 55 ) 2
ﬁltlliiim m mlﬁ l.ﬁ
S | 60 21 1
P | 8l @ 21 2 12
....... 15 83 21 1
ﬂ "R &4 ilﬂ ﬂ ﬁ l
10,......12 5 23 1
11... ...11 848 22 1
12,...... 10 a7 22 1
...... 10 &7 25 23 0 7h
14....... 925 as 22 0 76
lﬁll!liil H ﬁ"aﬁ ﬂ ﬂ'ﬂﬁ
Yiolet Colored Fires.—

Potasslum _Caiclum Malachite
No. glauurnm. CB;I:'““““‘ powdared. Sulphur.

Per cent, ecent. Perocent Par cent.
1 . 29 4 15
T 52 25 B 15
3. 'EEELE lm m II Ib
d...... 58 24 8 16
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B....... ol 2; I}g }E
thaaoae b 2

7..-v0..51 20 14 15
8, .51 18 16 15
9 .. | 14 18 16
10 ...... 51 15 19 15
11 ......51 18 21 15
12 . ...51 11 2 15
13... ...51 10 24 15
4,......50 B o] 15
lﬁl-['lllﬁl u m m

Colored Fires for Theaters.—We give below
a table of the composition of the mixtures
commaonly employed for colored fires in tab-
leaux; ete. Tﬁ'ese fires, however, should never
be used within doors, as the gaseous products
of some of them are extremely polsonous. The
lime light lanterns and lenses of suitebly col-
ored glasa have now been generally substituted
for theae fires, and give much better results,

1 20 3 |4l 5
Green |Hed | Yellow BlIJEI Whi

=

Chlorate of
potash... ...
sulphur,. ....
Charcoal., ..
Nitrate ot ba-
ryti ... ...
Nitrate of
siroutia,.. ..
Nitrate ot s0-

Ammonium
sulphate of

M5
236 2
3'8 1871

E ook
SO ¥ el
—38
=T i =1

'H'd!r
a2'8 B0
Black sul-
phide ¢ an-
timony...... 57 b
Floury gun-
powder .... 15

1t is bardly necessary to mention that great
care is8 required in mixing these materials, and
that each should be pulverized separately.

Firesur Lighls, Colured.—These fires serve to
illuminate; hence intensity of light with as
littlegmoke as possible is aimed at. In the pre-
paration of such mixtures the ingredients,
which  should be perfectly dry, must be re-
duced separately, by grinding in mortar
or otherwise to very fine powders, and then
thoroughly but carﬁfullﬂa;mmd together on
sheeta.of paper with the ds or by means of
cardpoard or horn spatulas. Théemixtures are
twat packed in eapsules or tubesabont 1in. in
digmeter und from 6 to 12 in, long, made of stiff
writing paper. Greater regularity in burning
14 gecured by mniatmﬁng « mixtures with a
little. whisky and pack mi them firmly down
in the cases by means of a wooden cylinder
then drying. To facilitate ignition a small
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uantity ot a powder composed of mealed pow-
ler, 16 parts; niter, 2 parts; sulphur, 1 part, and
charcoal, 1 part, loosely twisted in thin pager.
is insertod in the top. The tubes are best tied
to sticks fastened in the ground.

White Lights—

1
Black sulphide of antimony..... 1 oz

Yellow Lighta.—
1. Chlorate of potash,.., ........... 4
« Bulphide of antimony,........... 2 o=

Elﬂphur’ re L p kA wa e AP R R FEAE R 2 nzl
Oxalate of soda..... ............ 1 oz
R BAltPEtEr. ... iriie e aneaas 140 oz
Bulphur........ ...... cosansassnr.dD  OZ.
Oxalate of soda............ ... L80 oz
Lampblack. .........coovienevenees 1 0O

Green Lights,—

1. Chlorate of baryta........ e 2 o
Nitrate of baryta...,............ 3 u::
Bulphur................ cmnap s e 1 oz

2. Chlorate of potash............... 20 oz
Nitrate of baryta .. ............21 oz
Sulphur............. ... vianeadl  OE

Red Lighta,—

Nitrate of strontia.......,....... %5 oz
Chlorate of potash....... basaenan 15 oz
Sulpbur................ fo oo noo «.18 oI,
Black sulphide of antimony. ... 4 oz.
Maatic...... 106 e 00 £ 090660 000 a 000 .+ 1 DZ,
Pink Lights.—
Chlorate of potash............. 12 oz
Ealtmr'-l---lll--l-'tivrinnnrr-rl E‘ ﬂ'ﬂ.
Hﬂkl LR LR N N NN e FEREN * DL
Lycopodium., ........, berana cennes 1 DE
Oxalate of strontia. ............. 1 oxn

Blue Lights.—

Ch]ﬂmtﬂ ufwmllllllltlllill-' 3 ﬂ!-..
ulphar,... SLLLITIT T I 3
Ammonie-sulphate of copper... 1 oz

For oolored fires, where the mixtures
ignited in shallow pans and maintained by ad-

tiong of the powders, the compositions are
somewhat different, '

White Fire.-
Nj-terdl-l MR R R N -l--..lﬂ Oz,
Mﬂ.lﬂﬂ m'mlll!iiilit‘ll- T * 0z,
Emphur---- FEREFFEAANEE AR = ke -oq E 'DI-
Yellow Fire.—
Nitﬂruqnp ....... LIEILIE R I R 2 0z
E‘-!.lphurq nnnnnn tla-nrliii |||||||||| L] * B-El-
Nlt-rﬂrtﬂﬂfﬁﬂd:ﬂ-u- -------- |-|-..+-||.m 'n:-
Iﬂmpblﬂ.ﬂk.....”u ------ EE ek N O
Rai F’ll"&—
Hiter----.---- EEEE s s rAamA RN AL 5 OZe
Sulphur..,,............... . A
Nitrate of strontia..... S L
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Iﬂmph:lﬂck---b LI I I R

Blue Firve.—
ﬂitﬂr llllll tllliil-lilfllill-‘lli;||B ﬂz-...
SUIPBUT. ... i eaicaiaas 2 oz

Sulphate of COPPCT..ivp.rsrsccce.. & 0Z,

Green Fire.—
Niterlllltl Frma s dn ik Sdd FA R e Ay ow F’ 'ﬁﬂ'.
Bulphur. ... ..ot tiiiiir veeeeen. W18 OZ
Hitmmﬂfwmrlilliil ¥ ---...E DEI
Lampblack ....,... bamerran Chaaara 1 o=,

Bengal Fire,—

Sulphuar,....... .. Cermamreanmenrs .
Mealed powder.,..... e reewnhE s

4
4
Antimony............ immmanas veise B
Lampblack. ..cceeeivneranie. .. .16

From the Western Druggist ;
Red Fire. -
E-tmntlﬂm nitlmtlE| I I RN R

Potassium chlorate... ., . .eu... 1
Shellac, in coarse powder..., .. 1

Mix,
Green Fire.—
Barium nitrate.... ... Thesenn

R |
Potassium chlorate.......,....... 1
Eh'El-]“ LN N -!.l- L] 1

Mix.

Yiolet Fire.—

Calcium carbonate,,.... .._......
Hﬂlaﬂhit‘E-l-ttrll--i ----- -;...-.;;-E
Bulphur.......cco0pen... 2

g AEFRE

Potassium chlorate........ S . |
Mix,

Purple Fire.—
Copper sulphide.... ., ........,. 1 part.

Strontiwmn nitrate............ .. 14 parts,
ﬂaiumﬂl -i“'-“"l'-I.!lillllif'- i-l‘ m
Potassium chiorate............. .15 parts.
.Eh'EIIEE..-|ll-ll-r---11-.1-1.‘#.--;1--- m»

Mix.

On account of the calomel, this must not be
burned indoors,

Yellow Fire,—

SBodium nitrate ... ...c.oveinnsenss 8 parts

Potassium chlorate............... 1 part.

Ehﬂ.um'lllil s A irll-illlj llllllll 1 m
Mix.

Blue Fire.—

Co ammonia sulphate,....... o 8.

Pum“m-nhlmta.?..;......,... 1 ﬁi-t

Eheuaﬁ-nluunn-n T EERI LT 1 m
Mix.
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Five-Pointed Star.

Number. 1 2
Hmmﬂld&rim+.-+f ----------------- 3 —
Bulphur,..... .., ..., . .l 8 2
Hitﬂr- . LI ] S MK T uas i omaR L 12 ﬁ
Sulphide of antimony.....,.... ... 1 1

Spur Fire, for Flower Pots and Star Candlss.

Number. l:'s 3 4| 5 6 7
Vegetable black.. ........ .- W 2 Bl 4 2 4 38
Sulphur.. vesazerasassaaas ouo |14 5] 4118] 8] B T
Heallﬂ,'ﬂ.r, or sulphide of ar-

senfe, . .ouiien L. Ll L2111 21 1) 1] 1
I L= S2{IB110:32111)20i15
Meal powder.... ............. = 3—I17] 41 5] 4
MMLl- YR WA FT RN s naaa Cor = { l 1 1

|

Flower Pots, Composition for.—Niter, 18
parts: sulphur, 8 parts; lampblack, & parta,
‘Herbe.
Number.... .. pe | 1]2 EiﬁﬂTiE ﬂlﬂllllﬂ
-Eulp'hurrqlr ----- L] 2 3_ 1“'_ E_E‘F E ‘3 E'::
Niter.... ...... oue | @) B—|—|—i10| & 4| 0| 4|—|—
Meal powder.... . 4| B{18 @16] 2 2| 8 B
Caat iron Borings a| 5 113 8| 758 3 3
ron ngs d 8 b. B 5| 3—]—
{:hﬂ.rﬂﬂﬂluu thaminm 1 1 EI 2' 1 2‘;_""'
Coke graina....... — | e —’—-——- 1|—
Porcelain grains.. |—| —|—|—|—|—|—|—|—|—{—| 1
]

The Micture fur Gilden Rain is Compored of . —

Niter . oviviireetiine arans cemnnra 16 oz
Bulphur...... fh erasbesseen saeme s 11 oz
Mﬂ]&! Fﬂwdﬂr. - A EEArR o 4‘ DE.
Lampblack....... crrrs-tase.s -ee. 3 O,
flowersof gine... .. .. ... ..... 1 o=
Gum ArabIo. ... .vve i e e e e 1 0z

All the materinls used in fireworks must be
i thestate of fine powders and perfecily dry.

Gunpouder.—The Gomponent parts of gun-
powder are saltpeter, sulphur, and charcoal,
used in the following proportions:

1. English war powder.—Saltpeter, 75 parts:
sulphur, 10 parts; charcoal, 15 garta.

2. French war powder.—Saltpeter, 75 parta:
sulphur, 125 parta; charcoal, 12'5 ﬂm
~ & French apurting puwd&r.— tpeter, 769
parts; uulﬁhur. @t parts: charcoal, 185 paris.

4. French blasting powder. — Baltpeter, 62s
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barts; sulpbur, 20 parts; charcoal, 18 parts.
'fhere are a number o *rarmtmns of the above

receipts, but the difference, which is purely a

matter of opinion, consists principally In vary-

ing the quantity of sulphur or charcoal em-
ployed,

Inflamant.
Number .. ..... . ..! 1 o 3
Charcoal. . .......c coue ceannnn. 1 1 1
ME‘-EI powder........ ..ee...-- . B 16 24
. F. F. g'rﬂ.in..... ............ 4 8 12

Lanees.—1., Lances are small paper cases, two
to four in. in diameter, filled with composition,
and are used to mark the outlines of figures,
They are attached endwise to light wooden
frames or sticks of bamboo and vonnected by
streamers or quick match, The following are
spme of the compositions used in these:

Wﬂutﬂwﬂuhm

Mesaled -
Nitrate of soda....
Lampblack..
N it-l'ﬂ.t-ﬂ of Etmntia.
Sulphate of copper
Nitrate of baryta..

98

&4

8

182

2. Lances are usad in making up devices, such
A5 mottoes, wrealhs, an Eﬂ on, n%

consist of small cased, generally

4 of an inch in diameter, that is, rﬁuud A piece

of glassor brass rod or tube of that gize; tubes

are always best for these semall formers. ‘The

mamahuutzurﬂﬂ in. long, with one end

gmch or turned in. Two rounds of thin
emy or Gouble crown white paated,

will give sufficlent thickness an substanoe for

the case., The cases, when dry, are t¢ be filled

with E“hﬁﬁa of the- 'compositions in the same

a3 g
16 parta: ttmﬁa fﬂrpﬂ.rta, oreal powder. 8 pavia,
parts; sulphur r
i Igéter. pﬂrﬁ, sulphur, 4 parts; méal pow-

ar
. Niter, 12 parts. sulphur, 4 parts; sulphide of
untlmour, i pﬂ rta.. siphur. 18 Pﬂl““
o Foalgir, 1 partyshetiac, 1

||ll|muﬁ
1] wBwwl

llﬁlliaﬁ
1o oo

4. Niter,

of lz.ttnhtimunr, 31 parts; realgar, 1
pa.
Nitar.ﬁparta aulphur. 24 parts: regulus
ni‘ aubimnny. pa , B parts; shellac,
rt. Thesefurthemml; part. Flwe ‘8 bluish
w ite lame, and when employed in cases of the
size¢ mentioned above, burn slowly, and wil

last as long as this species of firework is re-
quired to last,

Yellow,.— 1. Chloride of potash, 72 0

oxal. sods, 6} parts; stearine, ﬂpu.rta, sulphur
parta.
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Pin Wheels.
Number........ 1‘ El 3 4 I'il 8 7| 8 ﬂ'lﬂlllﬂlﬂ
|—{—|— _
Sulphur.... ....| 1| 3| 5 3| 7[14| 4| o] 2| 2 3 2|
Niter ... ...| 1 4 95 olle| 8 4 5 2 3 21—
Mﬁulpﬂwder %' 9|15 8/20132(2616/36(26|35(18 3
Eu]phurﬂtn‘f [ |
Antimony....|—|—|—|—| 1| 8] 1{—|—|—|—|—|—
Beech saw ust
fine.. — ] — H—=|=]|=]—=1—
Oxalicacid......|—|— —|—{—] 3—=]—]——|—
Litharge, fine.. —|——i—| 2[—|—|—|—
ﬂrpiment,nr
redlgar. ——l—|— 2| 3|—l—
V&g‘&tﬂ.hlﬂhlﬂuk—#———-—-—— 1| 2|—|—
Nitrate of lead,|—|— —|—]—|—] 3l 1

Composgitions for Pin Wheels, etc.—
Common, Brilliant. Chiness, White.

Niter....... . 8 1 1 8
Sulphur, 1 1 1 4
Mealed pow-

der.. . 18 15 T 18
Charcoal, . 3 — — —_
Steel filings. —_ 7 —_ —_
Cast iron fil-

ings.... ... — —_— T -—

Port Fire

Number............. 1 2 3 4
Meal powder...........
Eu.lphe.‘l:;:----..-ﬂ-----fnn -E %’ % E
H’te.r Ed P EERT I = Eom 13 i E ﬁ

Quick Maich.—Make a thick paste of gun-

powder and hot water, with a sma t
of gum in it. Take gbout four stm:'ild:l%lfn

ton, such a8 s pold in halls and used for making
the wicks of lampa, steap thia in the solution of
niter used for touch %ﬂliﬁr and wring

it-a.adrf as possible; then rub it well in the
gunpowder paste till it is tharoughly covered
with it. One end of the cotion may be ﬂiﬂﬂi
through a small funne!, whose mouth not
more than 1§ in. ir width, By this men.ne. if
the whole length of the cotton drawn
through it tha superfluous paste wﬂl be re-
moved, and the match will be of & nice round
form. H it out of doors on a dry day, and
when it is nearl:,r dry coil it upon a tray or
paper, and dust it uw:ar with meal powder, In
winter it will not be safficiently dry for use
under a week. When thorou 1111'..r dry it should
be gtif and hard, and the [ess it i3 bent or
doubled the better. To use this match for con-
necting the mouths of different fireworks, or
clothing them, as it ig termed, make gomelong
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paper tubes round a wire former which h
diameter of not less than +% in. These pip&aﬂgr:
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Rockets, 14-1b.—Composition for.—1. Niter, 9

threaded on the match, and have a piece cut mﬁ.ﬁﬁ?? u';? ﬁﬁ‘_‘gfﬁ&’ﬂﬁﬁwﬂﬁ‘; )¢ 0z.; fine
Inte’ o mauth Ct & Case~In OAIEF L Lhe 17 e Sareual i 2 0% mel powae
match may be laid bare and convey itg fire to Nlter e ﬂ? iy 2
the priming of the cases. 4 3 ﬂé-?‘iﬁfhaﬂwﬁfﬂl%%;}ﬁ 0%.; fine charcoal,
Silver Rain, Rockets, }4-1b.—Composition for.—1. Niter, 8
_ 0Z.. nulPhur, 1}4 oz.; meal powder, 2 oz.; fine
Hl.ll.'ﬂhﬂl'. A s s ow e 1 2 E 4 Ehﬂ' 1 2 uz"; Nn' 2"' uh"ﬂ,"rmali l}ﬁ OL.
) _ o 2. Niter, 8 oz.; sulphur, 11§ 0z.: meal ggwde:,
Steel filings. ... ....... i 9 2 3 Y oz.; fine ui:arcoal, 2 o0z.; No. 2 charcoal,
Neal powder. ......... 4| T B = *%Gine fre._Niter, 8 ulphur, 2 eal
iter  ....... — — . — OZ. Sldpnur, £ 0Z.) me
%lﬂlphurl e rreereane] — _1 1 f powder, 234 oz.; fine ‘Ghﬂrﬁﬂﬂl, £ 0z, ’
BRrCOdl....... NGO00 GO0 | —— — — Roma
Nitrute of lead..,. ....| — | — | — 13‘ | B Candie.
Number.....| 1| 2) 8| 4] 6| 6] 7| 8| 9110|11 12/13 14
Gold, Rain. Suiphur. ... [ 4/ 2 3/ 112l 713/ 4 6| 8| 3l 8/—
. Charcoal .... l 7| 8 411, 2
Number ... ... 1| 2 | 8 | 4| 5  Niter......| 8 2| 8 4 3| 9j21| 4| 5 1818 1082, 1
Sulpbur . . " S Mealp'wder.| 8] 8| 3| 3| 2| 4/12] 5 ¢4| 'I-:—-a
Nitwer,... ... 2 2 2 — — L
Charcoal _...,.. J B 1 b 1 3
Meal powder.,..| 16 & 18 4 8
Rocketls.
Number,...... .... of 1| % 3| 4| B 6] Ty 8| {10110 |13 1314|1518 17418
Sulphur.............. 1) r) ) e 8] 4l 2] 4| 2 1| 1| 8| 1] 1| 1| 2|—
Charcofl......ie 0 4| 2|17} 5 (11| T 4| 8|12 B} 2| 2(27| 2| 2| 4| 4] }
Nitel.....cvvevvesss-o| 8| B| 50|38 |32 | 18] O |16 | 20|16 | 4| 4L} 38| 4) £| B| B| —
H'EEI Pﬂ'ﬂ'ﬂﬁ!‘ ------- | = - - -_— — - _— 3 1 1 1 2 E 2 1 1 1 "-
'ﬂtﬂﬂlﬂuﬂﬂﬂiuuuu-- - _— - - - - —_— - - -_— - - - 1 -1 '2_ — —
Roman Candles.—To Make a 5 Roman Take a piece of deal, Fig. 6, about 12 inches
—Procure a stralght picce of brass tuha.?ﬁ of long, 6 inches broad, and 94 inch thick; and, on
anioch external diameter and 1654 inches oni ‘the top, screw a handle, like one on & scrubiog
Saw or file off a piece, 134 inch long, . 1 brush. This is for a rolling board. An iron
Thia ia for the star former, aud isdrawn of the  door handle would angwer. A wooden one,

correct Bize, .
1n the other piece, of 156 inches, fix a handle,
as shown, in dilo]minuﬂve. 1::1mlﬂ ?E'i'. T]?ia iz for

the case former. It ghould be filed smooth at
the end.

. Take anotber plece of brasstu of an
inch external diameter and about l6i¢ inches
long. 1n thia also Ax a bandle, or fix it into a

handle, Fig. 4. Invert it, and set it upright in
a fiower pot, filled with sand or loosé mould.
Melt some Jead in a ladle, and pour it slowly
into the tube, leaving room for the air to es-
cape up the side, it ig full. If the lead is

oured in rapidly, the confined air, expanding,
erke the me up, and may canke serious
njury. A pound or more of lead -l ke e
quired. When coid, drive the end of the lead in
witha b , And -ile in smooth. This is for
A rammer,

however, about an inch thick, not ¢ylindrical,

but slightly fiat, and rounded at the aﬂg-aﬂ.tjg

K:ﬂﬁj{ftﬂbla, as it gives more purchase for
and.

Cut a piece ot tin, or zine, or thin board into
the shape of figures, in which the distance be-
tween the arms, a4 and b, across the dotted
line, shud! be 7§ uf an inch. This is for a
with which to measure the external dimmeter
the case. Write upon it, 74 space.

Procure gome 60 1b., 70 Ib. or 84 1b. im
brown pa&r; the size of a sheet will be 29 in,
bf 2204, t & sheet into four equal parts, each
1 }g._bf 1134 ; paste the four pieces on one gide
and lay them on one another, with the pas
face upward, putting the tourth piece with
the pasted gide downward, upon the pasted
glde of the third piece. Turnt over; take
off the now top piece, and lay it fHat on the ,
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near edge of A table, pasted gside upward.
Take the former, Fl.g 7, and Olfm.ute the tubeall
over. Lay it alongt aeﬂg f the %ﬁr._benﬂ
the paper over wlih the ra of hands,
and roll it tightly up, until the external diam-
eter of the case about fite the g Fig. B,
If the paper should be too ]unﬁ. CONras a
piece must be cut oif ; if it shouid not be long
enough, more must be added, taking care to
bind in the second plece with three or four
inchea of the first piece; for if the whole of
the firat piece be rolled up before beginning
the second, thea latter, when dvfn{' will probably
alip off Em!_l.spnll the case. e case baving
been rolled up. take the handle of the former
in the left hand, the case fiat on the near
gide of the table,: the rolling board, . 8,
in the right band, press the front part of it on
the case, and drive it forward five or six times,
like a jack plane, letting the handle of the
former alip round in the left band. This will
tighten the case, and render it, when dry, aa
hard a8 a book cover.
The former must always be pasted

rolling a case, to prevent ita sticking. It
should, likewise, be wipéd clean with a damp
sponge before heing laid aside. Brass tubés
keep clean a much longer time if lacnuered,
To lacquer them, clean them with very fine
glass Jpaper; make them hot by the fire, till you
can Just bear them on the back of the band;
then, with a camel's bair pencil, wash them
over with thin lac solution. The cases may be
either 14%¢ or 11}4 in. long; but 1144 is the best,
for when the cases are too long, the fuse, as it
approaches the bottom, is apt, il slow, to
smoke ; if flerce, to set the top of the case in &
fiame. If the learner decides upon I11% in.,
the former and rammer may each be fwo or
three inches shorter.

After the firat case has been rolled up to fit
the gauge, It may be unrolied and the paper
measured. Future pieces of the same quire
of paper can theo be cut of the rightsize at
once, 80 that the ¢ase will fit the gauge without
_furtl’:mr trouble.

A levge slab of slate i8 convenient for rolling
upon, but a smoothly planed board will answer

‘ig'!'g' purpose,

en a numober of cases are finished hitch a

Eﬂaﬁe ot flax two or three timesa round eact of
hem, and hang them up to dry in a pluce free

from draught, that they may not wari'p.

Flax is sold in balls: the thick yellow is the
beat. It ia named inditferently, Hax or hemp,
It is much used by shoemakers and is soid at
the leather shops. Two or three thicknesses of
this, waxed, or drawn through the band with a
little paste, is very convenient for passing
round the necks of small choked cases, tying
cased on wheels, ete.

To Make o Roman Candle Star.—Take the
former, Fig. 1, which, as said before, ia 114 in.
long; bave acylindrical piece of turned wood,
box, beech or ;na.hugang, Fig. 2, about 2 in.
long, and of i diameter to just fit easily into
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Fig. 1. At a point, a, at the distance of about
#of an inch from the end, d, with a bradaw] or
very small gimlet or nm&tb_ , make a hole and
drivein a piece of brass wire, to
much as to prevent the tube slipping over it.
A piece of a brass rivet, such us used by shoe-
makers, i3 conveniert for the purpose, -The

rt with the head on i8 beat; a guarter of an

c¢h length will be sufficient, filed or cut off
with the nippers. It is evident that uponin-

serting Fig. 2 into the tube, Fig. 1. a vacant
of 54 of an inch will be left at the hottom.

- 3 i2 g piece of turned wood, Oor better still,

of turned brass, exactly like Fig. 2, without the
gide pin, a. Now, to pump a star, insert Fig, 2
in Fig. 1; press the tube into damped composi-
tiom, turn it round and withdraw it. Hest the
tube on a flat surface, insert Fig. 3 and give it
two or three taps with a small mallet, like Fig.
A convenient size for the mallet is 144 in.
Bquare, 3 in. E;gﬁ, with a turned handle. "The
mallet |8 best made of beech or mahogany, The
alight malleting consolidates the star and pre-
venta it from getting broken in cha : it
compress it to about nine-sixteenths of an
ineh in ht. Push it out and set it by to

ars are best made in summer, and dried in

the sunshine; when dry they should be m'::

Into clean pickle bottles furnished with tiyg
fitting buugs. A piece of wash leather passed
over the bottom of the bung, wathered up
round the sides, hnd tied at the top like a choke,
makes a good stopper. Shot shaken upin bot-
tles, with water, soon cleans them.

To Damp Btars.—Stara cuntaini:g nitrate of
ptrontium must be damped either with lac solu-
tion or wax solution; thing containing
water deatroys the color. Niter stars may be
damped with gum water, dextrine solution or
thin starch. Most other stars with either of
the solutiona. Crimsons and greens wili mix
with boiled linseed oik, but they cannot then
be meatched, as oil renders meal powder almost
imflammable. With all stars, not a drop more
of the solution should be usalzf than is sufficient

to make the composition bind; and it is advis-
abhle not to damp more than half an ounce at o
time; this is particularly the case in using the
lac solution, as it dries rapidly; and if a large
guantib:,r of composition. is mg‘eﬂ and gets

ry and has to be damped over and over in,
it becomes clogged with the sheliac and the
color ia deteriorated, If it should get dry, and
reguire a second da.mpir;ﬂr,_itja best to use pure
alcohol only the second time.

Betore mixing compositions, every article
ghould be as fine as wheaten flour and perfectly
dry. Nitrate of stroontium, if purchased in the
lump, should be set over the firein a Fipk‘ln; it
will soon begin to boil in its water of crystal-
lization; it must be kept stirred with a piece of
wood till the water is evaporated and a fine
dry powder left. A pound of crystals will
yield about eleven ounces of dry powder, which

project just so
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Bhould be immediately bottled, Even then, If
used in damp weather, it js best dried again
and mixed with the other ingredients wﬁlﬂ
warm. This second drying may be in a six
inch circular frying pan.

Articles, separately, may be reduced to pPoOwW-
der with the pestle in 'a mortar. See that it is
wiped clean every tlme, as there is danger of
itf;mmm} with chlorates and sulphides. qghen
the articles ure to be mixed, they may be put
into the mortar and stirred together wiih a
small sash tool. A 3¢ in.is a convenicent size,
The mixture must then be put intc a sieve and
shaken in the usual way; or it may be brushed
through with the sash tool. Heturn it to the
sieve and brush and shake through again. As
it lies in a heap, Jevel or smooth it with the
Dlade of & table knife, or any straight edge- if
thoroughly mixed, it wiil present a uniform

color; if it appears darker in one part than in
another, it must be sifted in. A mieve with
a top and receiver i3 very desirable, as nearly
all mixtures are either plack or poisonous; the
dust trom star mixturesis very injurious tothe
lungs. Ifa top and receiver cannot be readily
purchased, both may aasﬂly be constructed out
of s sheet of millboard, fastened with a brad-
mhnuﬂ waxed yellow flax, and neatly covered
PAper,

Mixtures may be damped ona Duteh tile, a
marbie slab, or a slate without a frame. They
may be stirred about with a dessert knife,
pressed flat, and chopped, or minced, as it

nf:.lnn é?o flat.
utlI*'l? a&lﬂaﬁu | inmhlti{ﬁ].-l‘at h?jlf AN ounce
e snellac a tin pot, an ur upon
it of apt. or b oz. of mathytamg%piﬂﬂr
referably, a like quantity of wood naphtha.
t it stand for about a day, stirring it oe-
CASI0 till dissolved. Then half fill a basin
with ng water, set the tin containing the
lacinitand leave it till it boils and curdles.
1f the-water does not remain hot long enough
to make it boll, set it in a second basin of boiling
water. Assgoon gs it has curdied remove it,
and when cold pour it into a vial and cork it.
Epirit must never be boiled over =& nor
near one. as the va might inflame. Keep
the pot, therefor, while in the hot water, at a
gﬁmnne from & fire or flame of a lamp or can-

To Make Wax Solution.—Put into a vial 1§ an
0z. of white (bleached beeawax), pour upon it
§ oz. of mineral naphtha (coal or gas tar naph-
tha); keep it tightly corked. |

To Make Stearine Solution, — Dissolve a
plece of composite candle in mineral naphtha
in the same way. Mineral naphtha must not
be used near s candle or fire, as it gives off
Egi E:uﬂammahia vapor at less than 100° Fahren-

To Make Gum Solution.—There is no better
ray of preparing this than simply to put cold
water ;{l}ou _tgum arabic, and let it gtand till
dissolved. If for sticking purposes, as much
 water as will just cover the gum will be suf-
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ficient; but, for mﬂ.kh:l#' uick match, 1 oz. or
114 oz, of gum to a pint of water. If required
in a hurry, put the gum into colil water, in a

Kin or tin saucepun, set it on the fire, make
t boil, and kecp stivring till dissolved. When
col:i, bottleand covk it

To Make Dextrine Solution,.—Take ¢ an oz.
of dextrine and 5 0z. or a i pt. of cold water,

ut the dextrine intg a cup or basin, add a
ﬁttlr.anl‘ the water, and mx it well with a tea-
spoon, rubbing it till all is dissclved; then add
the remainder of the water, stir well together
u second time, pour it into a vial and cork for
use, Dextrine, wetted to the cousistency ot
honey, may be used instead of thick gum arabic
witer for ting. XYur this purpose it is ad-
visatue to keep eitber in a wide mouthed bot-
tle, and toset the bottle ina gallipot contain-
ing a little water; the Lrush, & camel’d buir
pencil, or very small sash tool with one-third
of the bristles eut wway on each side, to render
it Hiat, can then be kept in the wuter when not
in use; thia will prevent it, on the one hand,
fmmﬂﬂ;beeoming ry dand hard; and, on tho
other, from getting clogged and swollen, 1t
can be squeezed between the thumb and tingers
when wunted for use. The Hat gum brushes

now sold, bound with tin, are not pleasant to
use, as the tin oxidizes and turns o a disagree-
able brown color. It there is a ditticulty in
obtaini a graduated water measure, one
suificlently correct for pyrotechinle purposes
muy be made with a vial. Puaste a narrow strip
of paper up the outside of tho vial, weigh 4 oz,
of water in a cup in the scales; pour it into
the vial, mark the height, and divide it into
fnu;ﬁuai arts for ounces; of course, it can
ba ua into half and quarter ounces, and
increased, if large enough, to five or more
ounces, A gallon of distilled water weighs ex-
actly ten poundg. Consequently a pint of pure
wutier weighs a pound and a quarter. This is
niso neur canough for apirit, though, of course,
spirit is a tritte liwhter. Doctors’ vials are often
murked with cunce divisions.

To Make Peste.—Paste is most economically
mude in u zine pot, which may be 4 in. dee
wnd 8% in. diameter. Any zinc worker wi
malke one to order, Put into it 2 oz. wheaten
floyr, add a little cold water, rub the two to-
i]EHIEI‘ with a spoon till smooth and free from

umpa; pourin more water till the pot is full
within about an inch, set the pot in halt a
saucepantul of water, put it on the fire; make
the water boil, and keep it and the ]Jagl{'ra boil-
ing for four or five minutes, stirring the paste
the while, Hemove it from the fire, and set it
by to cool. The puste i8 to remain in the zino
Ent. in which it will keep good for a length of
me and beautifully white,

Some recommend alum in paste: but it is
best: avoided eapem‘alf in cases intended to re-
ceive colored firea, lum ie a double ealt, a
Bulphate of alumina and potassa; it has an acid
reaction; and, coming in contact with chlorata
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of potash and sulphur, moay cause spontanecus
combustion. A drop of sulphurie geid instantly
Ignites stars containing them, Attheaters the
clown sometimes fires a cannon with what ap-
pears Lo e a red bot poker, but which in real-
ity 13 only a mece of wood painted red, A mix-
ture i8 made of chlorate o ﬁlfﬁtﬂah and sulpbur
orsugar, A glnss bead is ed w'th sulphuric
acid, and the hole stopped up with wax. This
15 taid in the mixture, and when it is atruck
with the Eﬂkﬂl‘, the liquol escapes and inflames
the potash and sulphur. Eulglmtﬂ of eoppar is
A particularly dangerous sait, and 1mmust never
b uaed, a8 it 18 almost certain to cause Eponta-
neous combustion,  Chertier, to whom pyro-
techny otherwise owes B0 much, mtroduced
an cmpirical preparation, by dissolving sul-
phate of copper in water, together with chlo-
rate of potash. drying it, and wettineg 1t with
ammonia; but this, however driad, when mann
wetted, turns Jitmus paper red.  Practicus has
named it Ghertier's copper. Its use is uot
recoinmended,

Two paste brushes will be sufficient for an
amateur, sash tools, one about an inch diame-
ter, the other smaller for light purposes. Let
them atand in the paste. 1f they get dry, the
bristles fall out. For convenience, one may be
kept in the paste and one in water.

ry clay, powdered and sifted as fine as possi-

ble, 18 Q tor plugging or stopping up the
bottoms of cases, .Amateurs have_ discon-
tinued its use, and employ piaster of Paris in

preference. Directions will be given for each,
g0 that the Jearner can adopt which he f-leases;
but plaster is infinitely preferable. 1t is an
American improvement,

Roman Candle Bcoops.—No species of fire-
wotrks require greater care in their construc-
tion than Roman candles. In the first place the
stars must be tierce, that they may light thor-
oughly; next, they must not be driven ¢utwith
LoOgreat veiocity. For this puarpose the blowing
powder must be caretuuy adjusted, The stara
ul30 must be qf so easy a fit that when put into
the case they may fall to the

proper depth of
their own accord. 1f they requﬁe ushing, they

ure too tight, and will probably blown out
blind, When made as directed they will neces-
sarily be of an easy fit, as they be of the

inner diameter of the brass tube, while the
bore of the case is equal to its external
ter,

To regulate the blowing powder, prepare g
number of little scoops, like Fig, b, which is
about the right size for the bottom star. They
are formed of pieces of tin, zinc, or copper.
Cut g long strip of tin in. broad; cut this
across into 7 pieces of the following lengths:
15¢, 134, 124, 2,214, 214, and 4in. Round off the cor-
ners, Takea piece of brass wire, or stair rod
about ¥ in. in diameter, and _with the wooden
mallet betore mentioned, Fig. 28, bend each

of the E@tﬂﬂﬂﬂ round the rod into a hall cylinder

or gutter, Take up the smallest and hold bg in.
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of t!llEl erﬁd &11' thﬁ kstair i%ﬂd in the Eng of htl:ég
eemi-cylinder to keep open; put the ot
part, from a to b, Fig. 5,ina vise and pinchit
up; it will essume the form represented; the
bowl part will be 8¢ in. long and handle 1 in.
long. Make the bowl of next mdgai in.
long, the next %4 in.. and =0 on; the handle will
always be 1in, long, Tae last, for the top star,
will havea bowl of 3 in. The smallest Euﬁﬂ
cught to hold as much grain powder as
weigh about one twelfth of the star; but to
have the secoops nccurate, it will be necessary
to charge & Roman candle, fire it, and observe
whether the stars go & uniform height. For
INEASR the interval fuse, or fuse between
the top of one etar and the bottom of the next,
1 large scoop of the gmize of Fig. 10 will be re-
quired. The tin may be 1 in. broad, and the
hgw:’.zartﬂﬁin. long, bent round the rammer,
Wig. 4 To adjust it, take a Roman candle
case, fit on tha foot, rl}meg. 9, which is
of wood or brass tu with a temon to fi%
tight at the bottom of the case, Fill the scoop
and strike it level with a_straight edge; empty
it into the case, rest the foot ona ﬂagegu
mnsert the ramrer, Fig. 4, and jolt it up
down a dozen times or more, lift it about
¥4 1o, 4t a time; put In another scoopful
and jolt it in like manner, If the two scoo
fuls thus compressed fill 1 in. of the case,
scoop will be correct. If more or less, the
scoop must be shortened or lengthened aceord-

ingly.

i piece of writing paper may be paated and
wound twice round the handle of each scoop,
s from a to b, Fig. 4. Oneo dot can be put
upon the scoop for the first or bottom star:
two dote for the second scoop, ete, or any
Enﬂmn?&;m can ]:;,Jﬁ Eﬁiﬁn uPtE.} s ﬁﬁmlfnr
uture guidance, Sho ey get solled, the
may be ¢l with & soaped damp plece :irf
BpOnge.

Gunpowder for fireworks i used in two
forma, meal powder and grain powder. Meal
powder i3 & fing black dust and s cmployed in
all cuses of mixing. Grain powder is of three
kinda, F, FF, and FFF—fine, double fine and
treble fine. FFF {a best for crﬂﬂ'kem,aimglr
because it runs rapldly down the pipes; for
driving stars, shells, et¢.,, F will be sufficfent

but FFFmay pe employed ; F¥F need not be
urchased, 1If in any pl?l;ciﬂ there should be a
ifficaity in obaining meal powder, F grain
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}mwder may be crushed in 4 leather bag by
laying the bag on & hard surface and beating
it_w—iiiahamm&r. The leather should be of
the same kind as shoes are made of,

To Charge Roman Candle Cases.—Pour some
F grain powder into a wooden bowl or platter,
represented by Fig. 1.  Hound the edge lay
the little blowing powder scoeps gide by side,
beginning with the smullest at «, the next at
I,and s0 on to ¢ Put some Roman ¢andle
fuse into a large tin scoop, made to stand on a
flat bottom, like Fig. 12, the same in shape as
used by tea dealers; and, on the right hand nf
it lay the charging fuse scoop, Fig, 10. If the
Rowmwan candle is to contain erent. colored
atars, set seven in a row in the ovder desired.
When the cases are intended to be fired in
threes or fours, the stars in one may be all
blue, in another crimson, in another green, in
another white, Fit the oot, Fig. 9, in the bot-
tom of the case, put in w scooptul of clay,
insert the rammer, Fig. 4, and jolt it till &
ciiy is well composed. The clay should fill half
aninch, This bein% done, invert it, and shake
out any littie dust that may remain, Putin
tha little seoopful, a, of F grain powder, then
lay thescoop at A, Now put in a star. As
previously stated, it ought to fall of its own
accord ; but make sure that it has reached the
blowing powder by putting in the rammer,
Having ascertained this, put in a auﬂmi‘;ﬂf
fuse, Fig. 10; lay the scoop on the right of Fig.
12: insert the rammer and Jolt it; putin
another scoop of fuse, Fig. 10; lay the scoop on
the right of Fig. 12; insert the rammer and jolt
it ag before. hen proceed with the scoop, b
of grain powder and lay it at B, and g0 on, _tili
the case is filled. The fuse on the top staris
best drivenin with a short golid rammer and
mallet, as it is difficult to jolt the long rammer
inso small a space. The lasteighth of an inch
near the mouth of the case, shouid be fine meal
powder, as it binds better than the Roman
candle fuse, and also blows off the leader pipe,

The blowing powder scoops, having been Jaid
at A, B, etc., all that is required Is to turn the
‘bowl or platter a little round to the left und
they will come in rotation ready for the next
case. Also, b'lu' yatting the scoop, Fig. 10, alter-
nately to the lett and right of the scoop, Fig,
12, it will always be known whether the proper
quantity of fuse hasbeen putin.

Colored stars, from their fierceness, have a
tendency to burn in the casea. This defect
may be remedied by t}gutﬂng uponeach star a
small coopful of starting fire, No. 1, before
putting in the interval tuse as mueh as wil] fill
round the sides of the star. This composition
is spmewhat flercer than would suit for the
regular fuse; so catches the blowing powder
800NEer. _

A Roman candle iz well charged when the
Btars isochronize, or culneout at 'ET_.IE] intervals
of time; theyshould also, theoretically, ascend
to equai heights; but with colored stars this
cannot be perfectly insured, as Bomo shrink
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more than others in drying, and of course fit
more loosely; some are beavier, some flercer
than others,

The interval fuse must always be driven in
at twice, never at once. Each star, with its
blewing powder and fuse, occupies about an
inch and a half; perhaps a tritlo more.

inatead of driving in clay at the bottom,

luster of Paris maiebe' used, and then the
‘oot, Fig. 4, will not required. Huave some
plaster of Paris in a wide-mouthed bottle; a
glass of cold water with g salt gpoon in it; and
a number of piecesa of paper-about four inches
sgquare. Puta small quantity of the plasteron
one of the pieces of paper; indent the middle
with the finger; put to it alittle water and work
it up with a dessert knife. Just as it gets to
the consistency of mortar and is about to set,

mould it with the fingers to the shape of a
cork; push it in to the eénd of tho case; rest the
caseon a Hat surface; insert the rammer and
give it two or three slight jolts; turn it round
a few times and withdraw it. 1f the plaster
gticks to the end of the rammer, itshowseither
that you have used the plaster too wet or
have not turned the rammer round a suffi-
cient number of times.

“No more plaster must be mixed at - a time
than will suffice for one case. When plaster
bhas once set it cannot be mixed up a second
time; therefore take a fresh piece of paper and
let the knife be cleaned every time. 1tis ade
visable to have two dessert Knives, then one
can be used to scrape the other, As much
plaster should be used as will fill the case up
about half an inch. They must be set by to
dry; their not requiring the use of the foot
will be found a greakt convenience, _

Roman candles are usually made from three-
pightbs to six-eighths, but Hve-eighths is a
very satisfactory size. If a Homan candle is
intended to be flred singly, twist a piece of
touch puper round *he mouth. 1t the cases are
intended to be fired in threes, fours, etc., to
form u bﬂﬂq;}let-, or to be placed 'l‘ﬂl_.ll.’ll:i o mine,
jack-in-the-box, or devil-among-the-tallors,
omit the touchpaper and envelep the case in
dnuble crown, made to project an inch beyond
the mouth, to receive the leader or quick-
match. _

A steel pen inserted, nib backward, in the
end of a smail Pu_per tube, rolled round the
end of g pen holder, makes a neat little scoop,
It may be tastencd in with u little plaster of
Paris. A scoop may also be made with a quill,

Composition for Roman Candles,—1. Niter, 18
parts; sulphur, 6 parts; fine chavcoal, 7 parts;
meal powder, £ parts.

2. Niter, 16 parts; meal powder, 8 parts; fine
charcoal, B arts; sulphur, § parts,

3. Niter,18 parts; meal powder, 11 parts; sul-
Fhur, 6 parts; antimony, 4 parts. 7The next

hing it to fill the case. Lefove nillng 1t intro-
duce a little clay to the bottom of the case,
thus forming e better and firmer bottom, This
Deing dove properly, put in a little coarse pow-
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der, and over this a smull piece of paper to
prevent the composition mixing with the
powder; then ram down as much composition
a8 will 411 the case oneg-sixth of ita height; over
this put a small glaue of paper covering about
two thirda of tne diameter, then a little corn
powder, and upon that o ball, observing that
the ball is rather smaller than the diamecter of
the case. Ower this first ball more of the com-
tion must be put and rammed lightly down
prevent breaking the ball, till the case is
one third full: then .E.Eiﬂf:_& of paper, a little
powder, and then another ball as before, till
he case i filled with balls and composition,
taking care to pluce composition above the
highest hall. n the case ig thus filled, cap
it with touch paper by pasting it round the
orifice, and a little priming of powder h-aing
%ﬂeﬂ. the work i complete. — Pyrotechnist
SABLUTY.

Saxon.
Humb&rl--'lllilll-l-i-il--tit-t-- l E 3
E“tph‘ur'"".Il.-.i-l‘ll‘.-i'lillii 1 3 i
.Nitermltilliliiiljlnilli trsumn % !‘ B
M.mmllllllﬂi-llialr!..¥ +f Iﬁ'

Shell Fuse.
H.Emmllilllllllilil-ii ----- .q.q........q.q....' 1
Mﬂl w..'iarlil---l-l'l-l-l R R A AL L AN IR R YR E NN
.Nit'er?.-nltill.l NN e e T N R LT 3
Su]phur rd srprd B LI i B Ed AR q.|.|I.-- mikaer Fymnsad l

ol

Signal Fireworks.—The following proportions
are given in an English patent by E. H. La-
marre, of Paris, for colo hts for signals :

White Light.—One hundred parts po um
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ehlorate, 10 parts antimony sulphide, 15 ts
boiled linseed oil. PHES W par

Red Light.—Fifty parts potassinm chlorate,
30 parts strontium nitrate, b parts wood char-
coal, with as much linsced oil as is required to
knead the mass together. '

Green Light.—Fifty parts potassium chlorate,
50 parts barium nitrate; 5 parts wood charcoal
and linseed oil, 88 above. The use of linseed
oil i3 claimed as a specialty in substitution for
%Lﬂ! turpentine or resin, — Science Record,

T0 Make Slow Match,—Dissolvel drm. nitrate
of lead in 34 oz, boiilng water, Cut a sheet of
mmtmip&ﬁﬂr in 8ix equal parts, and wet them
on bot €8, with a sash tool, with the
solution. When dry, paste a piece a] over, and
upon it smoothly Emm ancther piece: upon
this, pasted, put a third piece; and so on, till
all the gix form a stift board. Lay them under
& heavy weight ; and, when ﬂl‘{ with a sharp
knife and straight edge, cut the whole into
strips a quarter of an inch broad. Four inches
will burn about a quarter of an hour, Narrow
tape, boiled in the solution, makes excellent
elow match,

Scquiths, fxmli:oaum for.—1. Meal powder, 20
parts ; niter, 8 parta; sulphur, 4 parts; E.char-
coal, 4 parts,

2, Meal powder, 18 parta; E. charcoal, 2

H.ﬂaﬂlruwder 24 : niter, 4 parts: B,
charcoal pnrtu:'sulpﬂur. i part.’ partes
4, Meal powder, .18 niter, 8 parts ; suls

parts;
phur, 4 p E. charcoal,} parts. Weigh out
all the g'mﬂjenta, mix tﬂe:ﬁa thorough

ESE the composition th h a si ‘1&“&1
on a gie
mrﬂa timea, The mn;i%n mngg ﬁ.é over-

Slow Fires, to be Heaped upon a Tile tn Shape of & Cone, and Lit at Top.

Colors. Scarlet.

Green. ‘ Purple.

Yellow. ‘ Crimgon,

Nitrate of strontiom, ..
Nitrate of burytes......
Oxalate of aoda. . ...,
Sulphure of copper..,.,
Chlorate of barytes..,..
Ehl.ﬂ'l'ﬂ-t-ﬁ ﬂt mmshillll
ﬂhﬂm‘ ﬂ“ﬂl LE N BN NN E Y
%ﬂﬁm.-.- IR R F YN R TN ]

1I.I'|. waahaifi LR L LY ]
%'heﬂac.

AR

lllll LR R R LS B ENNETY]

table black .......
hide of antimony..

il al el 1118
[1rmaleol el |88
| meBR RIS
Ll bl | 135

II'I]E

| | wwal=l | 18]
| | masl IR IE]
| mweB8 o) ¥

| eo® | ml el | 8
I leowd lrel o) 8
[lomilwl |laB]
1S wal 1118
i | 18

In order to get the powder into a conical heap, presa it into a wineglass, or lay a tile upon the

top, and invert.
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_ antimony, 3 paris,

Squil and Serpent, m}relé;;w éttfearsf-ﬂlaﬂ?lﬁl[?mtetuf p[;tnﬁh. Eg ;mr%
r carbonate of 80 parts; sulpbur, 5 paris,;

NWMDCr. 22nrenr - Toeenreen coend) 1 | @ | 8 mgaije, 1 part. ]
1 2. Chlorate of potash, 30 parts; dried soda, 12

E'tﬂ.phu'ﬁ' ------ RN RN IR R L LR - - parf_ﬁ: E[ﬂ;]hur' Egﬂt‘ - )

Ghﬂ-l‘ﬂﬂﬂl YRR I E L X E RN T 1 1 — Gﬂlﬂ_ﬂ“ Yﬂllﬂw tﬂ.ﬁ.-—‘ﬂhlﬂrﬂtﬂ ﬂ'f T‘ﬂtﬂ-ﬂl‘, m
NIteT. ... caavssar ciasvainssenan] & | = = parts; nitrate of baryta, 30 parts; oxalate of
M’Eﬂl pmﬂr----tt-lllltlr-itiltln 'B E 4 Euda.lﬁ.partﬂ'ﬁulphur,ﬂpﬂrtﬂ: Eh'E’i ¥ 4 Fﬂﬂ;ﬁ.
Steel AlNGS. .. . ioieneereerene-l — | — 1 Tf it is thought advisable to give the stars

— 1. Chlorate of potash, 24 made frown this formula a tailed nppearance,

pﬂmim“m 32 parts; calomel, 12 add one part of fine charcoal. The composi-

rta parts: “in fine powd tion is to be moistened with the shellae sola-
pn.ft‘a;msliltﬂhgfﬁg of ﬂnilgeﬁl Enﬂ p:ﬂ'ta, ﬂnr:a uh::: tion. The stara form a beautiful contrast with
¥

coal, 2 e, Shathod Chiorate of potash, 8 parts
= . . - . uﬂ' a.— a . um Lt -I:H:' - 1 A
E@;,EE,E? %ﬁ?ﬁ-'ﬁ%ﬂlﬁrﬁl pﬂrw@q Eﬁﬁﬁﬂfﬁ_ sulphide of :ilnppera. 6 parts; Chertier's copper,
parts: autimony, 2 parts; m tie, 1 part. S Riorate uﬂﬁ: Ik i2 parts; Chertler's cop-
8. Nitrate of dtrontia, 72 parts: sulpbur, 20 5 G0 NS P 33; nﬁlnmel. 1 part,
parts; gunpowder, 6 parts; coal dust, 2 parts. r ﬂhlﬂ{gtﬂ _EE p&tﬂ%"‘l '13ﬁ pa?ﬂ; E""“ﬁﬁ‘“‘ﬂ
Rose Colored Stars.—Chlorate of potash, 20 COppeET, arts; calomel, ares; sLear
parts; carbonate of strontia, 8 mrtagnﬂﬁlnmal. E&ﬁﬂ*ﬂs&ﬁ&mﬁﬁagﬁﬁah&l « 1 part. ’%E:Iﬂ
e e e aivantage’ of 'this come 4 Chiorate of potash, 30 parts; carbonate of
positionigt atitisTILﬂtata&l_lla]gﬁatgm;ﬁertﬁm% copper, 14 parts; sulphur, 12 parts; mastic, 1
damp in winter. & carbonate of strontia - . - o . _
a salt not absorbent of mosture like the ni- 9. Niter, 12 parts; sulphide of nutu:xﬁmrﬁ

: 4 to i arts; Bulphur, 4 parts: lampblack, 2 part
e o Bne pawden, " Sways tobe bad in 8 B ' compositions should be moistened with

_ . -, i A tearin loyed
Creen Stars—1. Chlorate of potash, 20 parts; SUm water, and in No. 5 the st e emp
nitrate of baryta, 40 parts; calomel, 10 parts; Tustuelofinepowder, o o s ni
sulphur, 8 parts; shellac, 3 parts; flue charcoal, ¢ t-gﬂf A mmn 4 i apﬁ'?rm;' el
1 part; fused sulphide of copper, 1 part. rato of strontid, 4 parts; UL, :

' w bonate of copper, 1 part; calomel], 1 part; mas-

2. Nitrate of baryta, 40 parts; realgar,2 parts; {ie 1 part,
ﬂﬂiﬁ‘éﬂ? 8 g.rtaf lﬂmphlﬂﬂlﬁl part. nitrate of ﬁfhﬁ%_ﬂtam;—ﬁaltpetar,ﬁ parts; sulphur, 3
Or'e. of potash, : ra parts; antimony, 2 parts.

bar{t-ﬂ., 12 parts: sulphvr, 15 parts: mastie, 1
part, No. 1. Mauve and Lilac Stars and Lances.

Pale Rose Colored Stars.—Nitrate of strontia,
B purts; chlorate of potash, 4 parts; salphur, 3

purts; sulphuret of antimony, 2 parts. Take Number................
fﬂlﬁﬁm e Eha-._t the nditrataF of strontia used —__-te T otah _E-_E_H jE
n this Joripizla is very dry, Chlorate of pi 25124

Pale Green E_hﬂm-.ﬁitratgnf baryta, 16 parts; l:!u.lun:iel....ﬁ ......... 1u H%%E g
chlorate of poetash, 8 parts; sulphur, 8 parts; Shellac.......... ...... 5 5 51— —| 1
No. 3. Puirple and Violet Stars and Lances.
Number........ seevesassenansansnne| 1] 2| 3| 4 B & T| 8| 910|100 [ 1213|2425
Chlorate of potash................ 42 |28 |48 | 16| 6 |18| 3| 6|26 | 80| 96| 24|20
Nitrate of gtrontium,, ..... ....| 4 |14 | 8| —| 4| —=|—] 1| —— |24 — | — % 3—?
Sulphur, washed...... .. .c.000.... 13 | — (28 2] 11 6| Y| 8(—| B|—]| 2|1 6 12| @
Calomel . . ... ... isrnnense <] 12240 28) T 2| 8] 2] 2|20 848 B8] 8112 | 13
Bulphide of copper.......coeivvsee.| & | 114D | 8| 1| —| B3| —| B|12| 1 |—] — | == | —
Shellac......... ..., . ..ol 4| 6] 1| =] 1]=]=1=|=]| & —| 1] 1| 2| 8
vﬂﬂﬂtﬂhlﬂhlﬂ_ﬂk---.-.-“.”.u...- 1 — — — — — - — - - — — _ - —
Blﬂﬂkﬂxiflﬂr mp?-lfll--- aeaal] = _— _— _— — * 4 1 - - _— - - 1 1
Carbonate of strontium...........|— | — | -1 —=|=|=|=|—-{ 4| BB =|=|—<| =] —
%}%Ezhﬂlwé ﬂfmper —_— === =] === 14| =142 _i LE - —

- Ti 'PPET..... savriai|— | = =] = —|—=|—=|=|—|—{-— 8
Etﬁﬂriﬂﬂ...u--”.”---n.u........ — — — — — — - - - _— — 2 2 — g
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Nitrate of strontium..| 4| 425 14|—| 4 — 18116 1  Chertier mixed fake shellac with salt: melted
Sulphide of eopper.... .| 2| 7 0~ 5 2[2~|—1 thetwo together; powdered the mixture; anc
Stearine... ............ L—fi~| 1|—{ 1l——|— washed out the salt. Buch process i needless
Hulphur, washed..... voj—| 7195 16i—1—|— |12 2|— now. Ibisuseless, unless as fine as wheaten
Chloride of lead....... 1|—| & —f{— B I i flour.

Nitrate of lead ........ —_——1{]—12|1-——-

Oxychloride of copper.|—|— {ii 13| —|—|— &|——

mﬂm LETIN N Y'Y il i il o St et el S

Vegetable black,. ... |—|—|—| 1|—[—|--| 1} {|— No.4, Steel Stars for Rockets and Shells.

Niter... . ............. ——|—| Bl=—|—}-| & 1|— ,

Carb'nate of strontium|—|—|—|—| 5|—| ¢ —[—|—

Orpiment or realgar...|—| | —|—|[—|— 1—1 1= Number. 1 = 3 4 [}
The following refers to table No. 6, page 18 : gﬂ%{,ﬂrﬁ%’ﬁ%ﬂﬂdﬁ 8 | 2 ) — | -
If powdered nitrate of barytes and shellac, ash - po | _ﬂ _ﬁ _ﬂ "E ';_

crushed by being hammered in a bag, arc inixed Chareoal. . =" o 8 8 1 N

tqgether and meited in a pipkin over the fire, giaa tﬂiiiéé. """" 2 & 8 3 4

the mixture, when cold, may be reduced to a Niter - 4 a

Eowg'er {# |i1r1 hirunt%;:nrtﬂrmwnq: paﬁiéim%-:ﬁ. Tttlkf! Shellac, fine. . . - = ] — —
0. eigh ou parta nitrate of barytes, Y . . _ i

and 2 parts_coarsely powdered lac; melt them DWPbur, washed — 1 1

together; when cold. powder them, and add

the other substances in
Shellac may be melted vrit
tian, in the samoe way,

No. 2, Sugar Blues for Stars and Lances.

}[])mpur proportion,
nitrate of stron-

Number. ,.......... EERENKEED
Chlorate of rotash....| 8[3640[10/36| 0/ed|:0, 6| 2
Calomel)........ _ ... .| 4{18|2¢/24]12] 3|12|—| & 1
Loaf sugar ... . .....| 3[12] 912| 4| t)12| ¢' 4|—
Bulpharet of copper. | 5|22/22i12| 4| 3 e

arine. ......... .. ,|—[1 2 1|3/ 1]1]2'—|—
Oxychloride of copper|—|—|—| 3| 4| 2| 5| 211
- mmﬂlriliau e wmeen == — = —=]—|— u._l_

]]']I.'IET DEE...--ﬁ--vr Bt B Bl =~ —=

lack oxide of copper|—|—|—|—|—|—|—|—|—|—

No suil_j:gtanﬂe ! Eﬂﬂ‘lhsl;ﬂEﬂ- beti::eg “Etlihsa.lga m]‘.’
copper than sugar. ugar, putinto the how
of a tobacco pipe and pFaﬂcﬂd in the fire, burns
flercely, and is converted into caramel., This
B‘uurejﬂ on to-a plute, slightly smeared with
butter to prevent it sticking, hardens on cool-
ng ; and is used for coloring brandy, vinegar,
gravy, dpnrte_r. coffee, etec. Btearine must be
scraped very fine from a Stearine candle.
Sugar blues are to be damped with pure water
oniy, &8 Lthe sugar itself, when wetted, is suffi-
ciently cohesive. TUse an exceedingly small
alll:nt ty of water, and rub it up thoroughly in

mortar ; the longer it is rubbed, the better
it combines, '

The following refers to table No. 10, 194

It ia impossible to powder shellac Eumnt-l
fne by hand; and, twenty years ago, powdere
shellac could not be procured. A t that
time the dr Frinﬂers, finding a demand for
it, suhmitbg tio the action of the stamping
mills {mechanical pestle and mortar), and how
it can be obtained at most shops,

Rub up the mixture thoroughly in a mortar
with just enough boiled oil to muke it cohere,
and purp it into Roman candle stars; the oil
will preserve the stee]l from rusting. For
Roman candies or Italian streamers they will
be ready at any time; for rockets and shells
they may be matched and enveloped, like
figure 32, a day or two previously, They form
beautiful stars. Or they may be charged in
cased, and primed with chlorate meal powder,

Or they may be damped with lac solution.

No. 5. Pearl Streamer.

Number.......... 1

Lo
G
e
=

Nit’EI‘- LRE I 3 I I 12 m E - _
Charcoal ..., .... 5 11 1 — —_
Zinc filings...... | 14 28 4 10 15
Meal powder. ...| — — 1 B 12
Vegetable black.| — — — 1 1

Instead of filings, zinc may be obtained in a
fine powder, by c{murlng it, mel into a hot
iron mortar, an hammering it with the pestle
directly it begins to solidify. Bift it through a
fine sieve. Protect the hands with cloth gloves
while using the pestie, Damp the composition
with gum water for Roman candle stars. Bro-
ken bite of the stars may be put into colored
gerbes,
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No. 6, Green or Emerald Stars and Lances.

H
i
[
m‘-‘-
— -—
e
—

[k L 4
[
=
-3
o
o
&

b

14
160 |

ﬂ:nll—l

|l e | ool oe

Chlorate of potash,........ .... I |
Nitrate of barytes...... .......c...0d
Chiorate of bar tea. ...... . veennl
Bulphiur waah feeedsbibesse mmeas
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No. 7. Deepr and Pale Yellow Stars and Lancez.

9 [10 1 ‘12

8 14
4| b6

14 16 (17 18

Ehlﬂram of potash,,
()xnlate of soda ....... ... 00 S
Bicarbonate of E-Dﬂf_i © n noooopa -
Nitrate of strontium .. ..., burs e
{Carbonate of strontivm......,..|-—|-—|-—| 3 | Z
Nitrute 0f DAarytes. .. oo cvesnnnss
Bulphur, washed................. 4
Shellge. . . ooveniaen.... P, 2118 |—
Etﬂﬂ‘l“ﬂ 4 = . l-l+llll-llr-|--|l-ql!
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No, 8. White or Bright Stars and Lances.

Number..  ..vocveesicmerans-saera] 1
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Sulphide of antimony..

Sulphide of arsenic rea,lg'ar
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No. 9. Blue Stars and Lances withou! Sugar,
Number. ........... e v, 1 2 8| 4| 5| 6 7| 8 ©[10/11[12{13}14/15]16]17] 18! 0/20|m 22"z
N PP e i e el oot St et oniet bt e S R B S S Sl ol ol S
thﬂl‘ﬂtﬂ of potash,,,, frE e thamaraes 5|40(18(40| 6| 8 48\40 24116 30.24| 8(22|40| 6/18/24! 2| 6|40(40 36
miﬂmﬂl TR E R R R A EE A 4.3:' EEE E’ 21'212 EI Ellﬂ' 'E' l Ezﬂ 3 1 E_"'_——'].E
Suhi»huieofcﬂpper veemanmes sias oo| 4120010(28/-- 2————I—— 3| 6|25 6 —|—|—| 1|20 —
............. censetasnscer vase| 1 B|==|—t=]—| 2] 2 I——| 1{—|—| &|—|—| {--|—| &|—| 6
ﬂxﬁnh]anﬂE nfmpm-------;»--;--- L E-‘__' == E_'_ ﬂ' ﬁ'lﬂ '!: I 2__ 2'—" 1 1'-""" ﬂ
DEeXtrine. ... coivnii sty rarciararansmnnrian —| H{HY—fe=(—| B ==l [—|—]..| 2 2|—|—|—|—|—|—|—
Euiphur ............ LR L N R R I I R =T eos 3'*&:1123235_"‘!&12559
E-ti.-ﬂt"ﬁ]l.’.' .- Y IR IR T T K | e il i E-_'_ l_l E 2 ﬂ 1_'_'_-_————— E 1
Bl;mkﬂxldenfcnpper..... immeervrsannaany —|—=| 1] 1| 1|— —=[—=]—{— —==|—|—|——]|—|—
Coupper AlDgS. ............es e ves avnvan s | ——l—|=—|———— —|—i—|—|—|= |—|—|—| B— : —
Sal ammoniae. ... .........vi0neaa e reenn i ———-ﬁ————l——l———— —_—|—=}—=] & ﬁ-l—
No. 10, Orimson and Scarlet Stars and Lances. |
Number. .... . ks ANt avanmamnnrr s |1 2| 8 4 El B T ] Elﬂllllﬂlﬂlélﬁ'l.ﬂl'i’ 13_19211215‘«:‘23@
Chlorate of potash........crceenvnss oo. ﬁilﬂ;lﬂmlﬂﬁlﬂ B 18{25] 4(32| 6:16/28(32/26(|96| Bl24' 8| 2[19
Nitrate of strontium,. ...,... ........|16{16(32 82(—|16/20/24| 5| 6/30] 748| 5|—|—|¢2(10{72(12{18 12| 8|32
Bulphar, washed ...... T N - ﬂ] 9.12| 8 5|10|—| 1|—|(1y| 1| B]—|—|—{13] bj24| 2j— 2] 2| 4
chﬂm}ﬂl ﬂ- lllllllll AN E AN Ay mam 1 1 1! 1 1'-"__'_'_____"____"_____'_ 1 l?'
Hhﬂ'uﬂ. IEEN R Y TR B R R R A I T T Y 1 ‘ -P-l' 2__ T 1 i 3' lmll__ I" 321 ! 5 3__
Ehlnmel .......... . e e B 1|—|14| 2 2| &, 2112 bl—|1212110(42 —|— 4]|—|—
Sulphide utmp] L 4e:vaganasss renese —|—| 8] 1|—|—|—| 1] 1; 1| B} 3|—]| 1|—|—1 4| 1| 4, 1| 6|—|—|—
m| or or m&n‘ﬁ;“--‘-“".;.nuu el ol 1 'ﬁ' 1__'__-__._—__._—__'_ 1-_-"
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No. 11. Tailed, Streamer, or Comet Stars, for Rockels, Shells and Roman Candles.
Number. .. cemsnasiiamsaneis wans 0 ean| 1L B2 B 4| B B8] T B| (10|11 | 12 lﬂ_lll
Vegetable black ...................[ 1] 8 slel=|==|=138l1l=|=1=F
Eharaml ce emenamr ae eeea | R B 2 3 1] 3] 6|13 2] 4] 1] 1| 3|—
Sulphur . s emereeprrarererie v sa.| D24 21— B 4] 1) 2] 2122 3] 8| 8|—
i 8 T 1= B|24]| 9| —=|—|—|1W0 M| 9|12 4| 4| & ]|—
Meal powder ........ oooeon. v 8(30| 6|16 |—|2) 5 7| 6| 8| 3| 3|122
Uxalate ot goaa . ............. ar e e aa -_ -] — | — | 4| = | == =] = | = | —|—
sulpbide of antimony..................| — | = = | = | = | = | —|—=| 4| -] —-| —| = |-
Ehlﬂmmﬂt tﬂﬂh R R B R LR R R R —_— - — E lﬂ - - - _— -_— — _ -
ﬂﬂphﬂlﬁum., vptianllllliiiltp!tpllnll —_— — _ b —_— —_— _— - - — 1 _— _0
Burgund m{ptﬂ i iai ek eas -]} —|—| 1| =]
Coke grailos, tine.. ... .., v arawerraa vl —l— === |=1—|—|—|—|—|—| #]1
Tourbillion,
Number..... fhern . 1| 2| 3| 4] 5| 6 7| 8| 9|10|11|212|18| 14
#ulphur,,...... ... erramraneee nas e ool 1| 3 3] 7| B} 4] 4] 4! 2| 4| 1] 7| 4] 1
Niter...,.. . b saessaasnas] 4| B 16|10 B | EBI1T|17T4 4] B Bl20| 4] 4
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Criled Tailed Stars for Hockets and Shells.

17 LARBEWORRS o BAPTOSIVES

A few magnesjum filings may be added to any

olor.

. Btar Lights, Composition for.—Fine d
Number.. ....... R rranEeamay 1 2 3 g&epgrﬂ PArts ; Eu]_pgg‘_ 6 parts ; lﬂm]}h]ﬂﬂl-k’:
Sulpbur. el 8 ] B3 Ay i
Niter__. ... ... . e ws 32 1% Q
Meal powder. ... _.,......... 24 | 12 5 NUMDEr. it verienenar cirnrs 1 3
Sulpbide of antimony.... ... 16 9 1 '

o Charcoal...,....... e . 1 2
To 1 oz add 24 drops of botled Linseed ofl; [Swiphur. ... .. 111101 21N
ruby them thoroughly together in B mortar; |Niter ) e _ 3
then spread out the mixture tfor a tew days to Tt RhrremAstarmoranes
dry. When dry, mix with starch, dextrine so-
lution, 0 gum water, and chop into 34 or g in. | Streariers.—Streamers or guick matches, used
cubical Blocks, They will keep for years, and |[for communicating fire quickly from one tube
lmprove by aee. In order that a star may tail, |toancther in display pieces, are composed of
it oust rapidly burn through and leave m cin- [the following composition packed in slender
dew, or scorin; from this, #s it falls, minute [continuous paper tubes:
]i{‘l[‘t]ﬂnﬁ lﬂl:ﬂ[ﬂl.: detuﬂh'&{]‘ “-nd t"mil bEhind* Hj.tﬂ‘.['.. i prm s wwaom W kA E R A FAW R B 2 DL
Magnegium Colors for Stare_and Asteroids, %ﬁgﬂmﬂ .._..11 0z
i DW Er---!!illllll'lrillllﬂ' ml
% £l <l CHATCOR] < rrreennreet: reereaan. & OZ
Colors. a2 = FAECRE: To Make Touch Paper.—Dissolve 1§ o0z, of niter
E g g 3% |2 lin % pt. of hot water. Procure some 12 ib.
Dl O |@|=|E |double crown blue, cut each sheet into four
- —— — |equal parts, fifteen by ten. Lay them smooth
Nitrate of strontium .| 8| 6| — | —| —| — |upon each other, and, with a sash tool dipped
Chloride of burytes,... — | — |12 | —| —| — |into the niter solution. wash them overon one
Hiﬁ.‘ﬁﬂ"‘#’&ﬂ Copper.| — | — | — | 2 |- | — [side,and hang them up to dry.
0 a _..... — | === 2| — .
Sulphide of antimony..| — | — ([ — | —! =] 1 Wasp Light.
Chlorate of potash.,.,, 2! 4| — |5 4| —
Niter.... . . emr e ne — === | =12 [(Number.......c.oooivriiiirn cr-vancrensnnn 1
Sulphur 22| 1|2|—1 4
Ehﬂ-rﬂﬂﬂl """"""" 1 - || — Hit"rﬂ ------------ TELEL BAEEE IR Y P 1"
Shellae. _...... ...... — 1 2 8|1 1|— |[Sulphur....... ... 106005000 enDn00 e 5
Calomel............. ... —| 4] —|2|=|— |[Mealpowder................ cesenes .. 3
Hﬂgﬂﬂﬁiumﬁhng&_“,._ 2 3 2 E 1 2 r'lii'ill'll'!---illl [ A LEEY “n 1
Wheel and Fired Cases.
Number......cooeeiiaunn. 1| 2| 3y 4| 6| 6| 71 8| 010 |11 |12 ;13|14 | 16|16 ] 17
Megl powder ....... 8| 24| B|36]| 418 B {12 |42 (4 |16 (107113 |16 |20 | 40| B8
bul})hur .............. 'R 1 1 - 1 - - 1 1 3 _— —_— e ] — 1 'I' 1
Charcoal,... ....ccvveeeea| 1 4| 1| 4| 1| —|—|—|——|=]|=~|=—|—]|—]| 8] 2
Niter.. . ieennee- peemene| ¥ F | —|—| 2| 2| 1} 3| B|—| 2] —11|—|—124 4
Steel filings.............. —t—t—|—|—| 85; 3| 3] 8| 1| B{=|—|—]|—]| B8|—
Yegetable black...... — |-t =t=|=|=|=]-!—|—|—| 1| 2| —]1—] 1|—
Realgar........coecrvevveee | — ' — | — | —t—|—}t—| -1 —|—|—|—11|=]—] 1| —
Lithﬁ.l’_g‘ﬂ.;.,...; Be - — 1 — - — — — —_— I — == b — 3 3 2’ —
Case Colors for Wheels, Com for—1. 4, Mauve.—Potasainum chlorate, 12 oz.; mer-
White,—Niter, 10 oz.; !uiphur, 3 oz.; regulus curous chloride, 4 oz.; strontium nitrate, 2 oz.;
antimony, 2 0z.; realgar, 1 oz.; red lead, 1g oz.; copper eubsulphate, 5 oz ehellac, 2 oz.; stear-

shellac, ¥4 oz,

2. Golden Yellow.—Potassium chlorate, 8 oz.;
barium nitrate, 2 oz.; shellae, 2 oz.; sodium
oxalate, 134 0Z.; Btearine, g oz.

3. Orange.—Potassium chlorate, 8 oz.; stron-
tium chlorate, 1 oz.; barium nftrn.tﬂ, 2 03
shellac, 2 0z.; sodium oxalate, 134 oz

ine, 3§ 0z,

5, Rich Crimeon.—Potasginm chlorate, 8 oz.;
ptrontium nitrate, 5 oz.; shellac, £ oz.; mer-
curcus chloride, 114 oz.; coppersulphide (fused),
1 oz.; lJampblack, 34 oz.

8. Red,—Potassium chlorate, 2 oz.; strontium
nitrate, 5 0z.; shetlae, 2 0z.; mercurous chloride,
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1o0z.

7. Brilliant Green.—Potassium chlorate, 10 vz,
barium nitrate, 6 oz, shellag, 2 0z.; mercarcus
chloride, 2 oz; pure sulpiur, 1 oz.; copper gul-
phi OZ.} ﬁng_ﬁha.rnnal, 0Z,

8. Rich Emeraia Green.—Potassium chlorate
12 0z.; parlum nitrate, 9 oz.; barium chlorate, 5
oz.; shellac, ¢ 0z.; mercurous chloride, 2 oz.;
copper puwaﬂr, 1 oz.; pure sulphur,1 oz

. Bright Blue.—-Po um chiorate, T o0z
mercurous chloride, 4 oz.; Chertier's copper, 4
oz.; dextrine, 134 oz.; gtearine, 14 oz.
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14). j_ilrlg:ht’ Blue.—Potussium chlorate, 8§ oz
Chertier's copper, 7 oz.; mercurous chleride, 3
0z.; shellag, 1 oz.; stearine, 1 oz,
pelgh thlg]I]]lﬁh:i%E Pntﬂ“ﬁh]lﬂl ¢hlorate, 8 0%.; cop-

oride, £ 0z.; shellac, 14 0g.; :
chloride, 3 oz.; stearing, 1 oz, A Fieretrons

All the ingredients muat be perfectly dr
and fine euuug? to pass through a forty mes
And the comBCeTLions ahould be baps i aired

| ona 8hon Ke 1 Lop-
pered bottles ready for use. S B bl

Dick's Encyclopedia of Formulas & Processes 1872

{INDEX 167)

yrotechny. This is the art of
P making ﬁrewn?kﬂ. The three principal
materials employed in this art are charcoal,
saltpetre, and sulphur, combined with filings of
iron, steel, copper or gine, or with resin, cam-
ﬂllnr,', lycopodium and other substances, to
part color, or to modify the effect and dura-
tion of the combustion. Gunpowder iz used,
either in grain, half crushed, or meal (finely
m.nd), as circumstances may require. Iron
g8 give red and bright spots, Copper
fiYings give a greenish tint to flame; those of
zine, a fino blue color; snlphnret of antimony
gives o less greenish blue than the zing, but
with much smoke; amber, resin and common

salt afford o yellow fire. Lycopodium burne
with o rose color and a m

ificent flame, &o.
2040. The The

leading simple fireworke are rockets, Roman
candles, flowerpota or gerbs, mines, and their
adaptations or varieties; quick fires of differ-
ent kinds and colors in cases, such aa Eultlﬂn
rain, spur fire, &c.; slow fires in cases an Fﬂ.n,
a3 blue lights, Bengal lifhtﬂ, &e¢. Theselorm
the fundamental principles of all pyrotechnio

isplay. The endless variety of their combi-
nations in the shape of vertical and horizontal
wheels and ‘‘set preces,” requires considerabls
fertility of invention and me ingenuaity,
combined with a thorough practical knowledge
of the nature of firework compositions, and
the appropriate means of displaying them to
the beat advantage. Tho weighta used in the
following receipts are avoirdupois.

2050. To Make Plain Rockets., The
cases are mude of stout cartridge paper, rolled
on & rod whoso thickness is cqual to the de-
sired diameter of the bore., Therodisslightly
tapering, to allow of its easier withdrawal

after the case is rolled and pasted. The
narrower end of the case is choked; that is,
a neck is mado in it, similar to the neck of a
phial. (Seec No. 2053.) The composition
(see No. 2054) is next rammed tightly into
the case (see No. 2052), which is supported by
o closely fitting mould during this operstion,
finishing with o amall charge of gunpowder
to a:‘:pluﬂe when the rocket goes out. The
top of the case is then stopped with clay and
a conical cap fastened on, to decrease the
resistance of the air in its upward flight; and
the bottom or choked ond of the case is fuor-
nished with priming and touch-paper. The
whole is secured to the end of a willow stick,
to direct ita courso thmu%:ti.thn air.

2061. To Make Rockets.
Rocketa whose discharge ends in digplay, are
furnished with an oxtra case, called the pot,
abont § tho length of the rocket; its inside
diameter is the same as the I:Hlt;ﬂ"l(iﬂ diameter
of tho rocket case, over which it is glued
firmly, and takes the place of the conical cap.
The garniture, consisting of & serpents,
&o., na tho case may be (sec No. 2055), iz in-
serted in the pot and connected with the
charge in the rocket case by a gquick match.
(8ee No. 2060.) The whole is finished with
the clay and ecap, the same as the head of a
gimple rocket.

2. To Rocket Cases. In
uhn.rgmﬁl rocket cases, in order to increase
the rapidity of its discharge a wire is some-
times inserted through tho centre of the
charge, the rammer being constructed with a
small bore throngh its length, to receive thia
wire when mnmgn g tho charge. This wire is
withdrawn when tho charge Is complete, and
the gpace it has left is filled with a quick
match (see No, 2060), which thus sets fire to
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the entire charge at once. Thia central space
ia called the soul of the rocket, and the ado

tion of this arrangement is nece or
large rockets, especially those having heavy

ta.

pﬂﬂﬂﬁﬂ. To Choke Firewotk Cases., A
short cylindrical piece of wood, of the same
#umetar as the thin end of the rod used for
relling a case, is furnished with & wire, the
thiokness of which must be tho same as the
desired bore of the choke. The end of the

A A

ey
L 1

wa* )
B o O
= P p—

=

rod has & hole bored in it to receive this wire
loosely. A is the rod on which the ease is to
be rulf ; O the cap of the same diameter as
the end of the rod, having the wire inserted
firmly in its axis. The rod is bored, as the
dotted lines at B denote, to receive the wire,
The outside dotted lines indicate a case on
the rod, choked at N. This is offected l:-ly
stretching o picco of strong cord, o single
turn of which is passed round the case at N,
compressing it firmly and leaving o bore of
the samoe sizo a3 the wire between tho rod and
the cap. In rolling a caso to be choked, the
paper should bo used in pieces, each pisce

wide enough to make about 3 thicknesses
when rolled over tho rud, and the choking
dona after cach pieco is rolled. When finigh-
ed, tho rod is withdrawn from the mouth of
the case, and the cap and wiro from tho other
end.
2054. Composition for Rockets. For

2 onnce rockets:—Mix 54§ ‘f:a;rta. nitre (salt-
petre), 18 parts sulphur, an
all in fine powder. Sift through lawn. For
4 onnoe rockets :—b64 parts nitre, 16 ports sul-
phur, and 20 parts charcoal. For 8 onnce to 1
pound rockets :—62% parts nitre, 154 parts sul-
phar, and 21} parts charcoal. For rockets §
1nch in dinmeter :—16 parts nitre, 4 parts sul-
phur, and 7 parts charcoal. For rockets 14
inches in diameter use 1 part more nitre, and
for atill larger rockets, another additional part
nitra. By using 1 part less charcoal, and
sdding respeclively 3, 4, and b parts fine steel
filings, the above are converted into brilliant

res; or, by using coarse iron filings, and
still less charoosl, they becomo Chinese fire.
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2055. Chinese Fire for Bky Rockets.
If § inch or under, nitre, 16 paris; charcoal,
4 parts; sulphur, 8 parts; cast-iron borings,
4 parts, Mix. Or: If over 1 inch and under
9 ynches bore, nitre 16 parta; charcosl, 4 parts;
gnlphur, 4 parts; iron borings, 5 parts. Mix.

58. Golden Rain. Mealed powder, 4
onnces; saltpetre, 1 pound; sulphur, 4 ounces;
brass filings, 1 ounce; sawdust, 2} ounces;

glass powder, 6 drachnis.
2057. Silver Rain. Mealed powder, 2
onnces ; raltpetre, 4 ounces; sulphur, 1 ounce;

eteal dust, § ounce.

2058, Trailed Stars for Rockets and
BRoman Candles. BSaltpetre, 4 ounces; sul-
phur, 6 ounces; sulphate of antimony, 2 oun-
ces; resin, 4 ounces. With sparks. Mealed

owder, 1 ounce; saltpetre, 1 ounce; camphor,
ouncei. Other roceipts for stars suitable
for rocket garniturs will be found under the
head of “ Colored Fires.” (Sse No. 2065, 4¢.)
2050. To Prepare Touch Paper.
Soak unglazed paper in o solution of nitre in
vinegar or water. The stronger the solution,
the faster will it burn. A good plan is to dip
it in o weak solution, dry it, try it, and if it
barns too slowly, make the solution stronger
and dip it again to make it burn {aster.

match is made by immersing lamp-wick in a
solution of saltpetre with meal powder, wind-
ing it on o frame, and afterwards dusting with
meal powder. To 28 ounces cotton, take salt-
petre, 1 pound; alcohol, 2 quarta; water, 3
guarts; solution of isinglass (1 ounce to the

int), 3 ons ; mealed powder, 10 :
P61 ™) Inaiﬂnguilﬁ'nhlumhimﬁl
dry nihrad | tﬁﬂ‘i‘i"ﬂﬂl‘, 2 charcoal,
and 1 sulphur, and mix them; then ram .the
compound into paper cases 9 inches in |
and of tho thickness of a common quill
When this composition is inflamed, rain will
not extingunigh it; the burning end of the
match must bo cut off to stay the fire.

2062. To Make Roman Candlea. The
cases for Roman candles are not choked, Lot
woll pecured at the bottom with clay. A
small charge of gunpowder is first intro-
daced, then a star, fullowed Ly o churge of
composition (see No. 2063); these are gently
rammed down, and the same routine of gon-
powder, star, and composition, i3 repeated



FOOR MAN'S JAMES BOND Veol. 1

until the case is full. Lastly, prime and close
with touch paper. Tho stars are fiat cylinders
of o paste composition, eut to fit the bore of
the case, and having o holebored in their cen-
tre to allow the firs Lo pass through to the
charge bebind them. The stars which ara
nearest to the mouth of the case should fit a
little tightly, and gradually a littlo more loose-
ly n8 they are further from the mouth. The
charges of powder behind them should also
decrease by degrees as their position is fur-
ther from the mouth of the case. It is also
advisable to put a loose wad of one thickness
of paper, with a holo in the centre, hetween
cach star and the gunpowdor behind it.

2083. Composition for Roman Can-
dles, Mix 4 pound meal-powder, 24 pounds
Eﬂltpetre, and } pound cach sulphur and glass

nst.

2064. Colored Stars may be made Dby
using any of the receipts for colored fires,
with a solution of iEiI‘_if.ﬂE_.EE, 3 ounce; cam-
phor, § ounce; and alcobol, § ounce. Make
into cylindrical cakes of the requisite ize,
punch o hole in the centre of each; roll in
gunpowder, and dry in the sun.

5. Colored Fires. Great ocare is
necessary in the preparation of these com-
bustibles. The ingredients should bo sepa-
rately reduced to powder and sifted; then put
into well-corked, wide-mouthed bottles until
the time for mixing them for use. (Colored
fires deteriorate rapidly by keeping, and are
nearly all dangernosly inflammable; the
ahould, therefure, bo mixed as soon as possi-
bie -before using them. The in ients
should be pure and perfectly dry; uniformly
powdernd, bub not so fine as to ba dusty.
Nitrate of Btrontia, alum, carbonate of soda,
aud other erystals, should be gently heated in
oo iron pan until they lose their water of
crystallization and ernmble into dry powder.

(8ee Drying, No. 3842.) Chlorate of potas-
so must be very muﬁaﬂsfg{mhandlcd. B3 it ex-
plodes by moderate friction. Tho requisite
quantity of each ingredient ehould be weighed
and placed on o clean sheet of white paper,
and mixed lightly with a bone knife; they
may then be more thoroughly mixed by
ing through a fine wire seive.

20686, Colored Fires uminations.
Pack the compounds l'igh;_lh&r:i.;itu small cups 20786,

-OT pAns.
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2087. Colored Firea for Stars, &o.

Thnmwundu may be put into small pill-
boxes, with alittle priming and o quick match
(see No. 2060) attached to each. If kept,
they should be put where no damage can hap-
pen in caso of their catching fire.
_ 2088. To Make Colored Fires. The
following receipts for the preparation of these
effective aids in pyrotechnic and dramatic
display, are among the very best that are
Enown. These fires have in gome theatres
been aseisted, if not superseded, by the caleium
light; color being communieated Ly passing
the rays of light through colored glass. The
*unslenaa.nt smell of colored fires is avoided,
an

the effects can be prolonged at pleasure,
instead of lasting merely o fow moments.
2089. Blue Fire, Mix 2 parts realgar
{red arsenic), 3 parts charcoal, 5 parts chlorate
of potassa, 13 parts sulphur, and 77 parts
mitrate of [\ﬂnl'j't-fh
2070. Bird's Blue Fire, Maﬂ. char-
coal, 1 part orpiment (yellow huret of
arsenic), 16 parts black sulphuret of antimo-
ny Hia.rta nitre, and 64 parts salphur.
ﬁﬂ Bengal, or Blue Bignn.l ht,
used at Sea, 1 part tersulphide of antimo-
ny, 2 parts sulphur, and 6 parts dry nitre.
{See No. 2065.)
2072. Bengal Lights. Braunschweizer
recommends the following mixtures as not
rod injurious fumes: For red lights:
parts nitrate of strontia, 3 parts shellao, 13
parts chlorate of potassa. For green: 9 parts
baryta, 3 parts of shellac, 1§ parts
chlorate of potassa. For bluc: 8 parts am-
moniacal suiphate of cc;i:lper, 6 parts chlorate
of potassa, 1 part of shellac. ~
3. ue Fire for Bhﬁ Effect.
15 parts of sulphur, 15 parts sulphate of po-
tassa, 15 ammonio-sulphate of copper,
27 parts nitre, and 28 Enrta chlorate of potassa.
The blue is mode darker or lighter by increas-
ing or diminishing the potassa and copper in-
gredieots. This 15 Marchand’s preparation.
2074. Marsh’s Blue Fire., Mix 7
parts sulphate of copper, 24 sulphur, and 69

parts chlorato of
20705, Hmﬁg]ﬂ}agmm Fire for Pots.

Mix 17 parts chlorate of potassa, 23 willow
charcosl, 90 parts sulphur, and 270 parts

nitrate of strontin,
Crimgon Fire for

Marah’s
Stars and Boxes. Mix 17 parts charcoal,
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22 parts sulphuret of antimony, 69 chlorate
of potassn, 72 parts gulphumr, and 220 parts
nitrate of strontin.
- 2077. Marchand’s Purple Crimson
Fire. Mix 16 parts sn_il‘phur, 23 parts dry
chalk, 61 parts chlorate of potasea.

2078, Green Fire for Ghost Bcenes.
Equal parts charcoal and nitrate of baryta.

. Brilliant Green Fire. A mag-
nificent green fire can be prepared by mime
B gﬂ.rl;a lorate of thallinm, 2 parts calomel,
and 1 part resin.

. Green Fire, Take 2 parts metallic
arsenic, 3 charcoal, 5 parts chlorate of

tagsa, 13 parts sulphur, 77 parts nitrate of
Thia is a beautiful fire, parl;inn]ntr‘l{
when burnt before a reflector of glass or met

2081. Marchand’s Green Fire. i
10 parts boracic acid, 17 sulphur, and 73
parts chlorate of potasss, |

2082, (Green Fire for Theatrioxd
Tableaux. Take 18 parts chlorate of p
22 parts sulphur, 60 parta nitrate of bal.?'tu..

083, ht Fire. ix 16

parts sulphur, ¥4 carbonate of baxyts, 60 parta P

chlorate of mn.

2084, @ Fire for Pots or Btars.
Take 7 parts charcoal, 7 sulpburet of arsenie,
;gopartu sudphur, 93 parts chloratie of potassa,

nitrate of b
5. Lilac Fire for Pans. Take 6
parts black oxide of copper, 20 dry chalk, 25
parts sulpbur, 49 parts chlorate of potasea.

20868, Lilac Fire for Btars., Take 3
partt black oxide of copper, 22 parts dried
chalk, 25 parts Eﬂl%ﬁiﬂ;‘sﬁﬂ chlorate of potassa.

2087, Red Fire, Mix 16 parts sul-
phur, 23 parts carbonate of strontia, 61 parts
chlorate of potassa.

2088, Fire for Btage Effect.
Mix 20 parts chlorate of potassa, ¥4 sulphur,
ot parts nitrate of strontia.

. Orange Red Fire. Take 14
parts sulphur, 34 chalk, 52 parts chlorate of
potassa.

2000. Purple Red Fire. Bulphur, 16
parts, 23 parts chalk, 61 parts chlorate of
potasea.

2001. Fire, Take 1 part each
of lampblack, red arsenic, and nitre; 2 parts
sulphur, 5 parts chlorate of potassa, and 16
parts fused nitrate of strontia.

2002. Pink Fire for the Btage. Mix 1
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part charcoal, 20 chalk, 20 paria sulphur, 27
parts chlorate of potassa, 32 parts nitre.

2003. BRBose Colored Fire. Take 16
parts sulphur, 23 dried chloride of calcinm, 61
parts chiorate of potassa.

2004. DPale Violet Fire., Take 14
parts sulphur, 16 parts alum, 16 carbonate of
potassa, o4 %H.rta chlorate of potassa.

20086, ark Violet Fire. Take 12
parts alnm, 12 63&11:& carbonate of potasea, 16
parts sulphur, 60 parts chlorate of potasea.

20068. White Fire for Theatres, Take
2 parts charcoal, 22 sulphur, 76 parts nitre.

- 2097. White Fire for Pans or Btars.

Take 60 parts nitre, 20 parts snlphur, 10 black
antimony, 4 parts powdered camphor, G parts
meal powder,

8. Marsh’s White Fire for Pans.

Take 25 parts gnpnwder, 36 zinc filings, 46
parts sulphur, 93 parts nitre.

20008. Yellow Fire, Take 16 parts sul-
phur, 23 parts dried (See No.2065) of
soda, 61 chlorate of potassa.

2100. Marsh’s Yellow Fire, Mix 12
arts charcoal, 149 parts dry (see No. 2065)
nitrate of soda, 39 parts sulphur,

2101. Fire-eating Ghosta, rour sume
strong warm spirits into a flat dish, sprinkle
some ealt into it, and set it on fire on & table
in & perfectly dark room, taking care m
tect the table from injury. Persons ete g
round the table will appear of a deathly

allor, and Dby eating raising dipped in the

urning spirit, will appear to ea ., Shut-
ting the mouth quickly on the burning raisius,
extinguishes them instantly.

2102, Port Fire. The port fire used
for cannon ia composed of 3 parta nitre, 9

suiphur, and 1 well mixed and
rammed into n:sﬁm are also useful for
1gniting fireworks. _

a1 Signal Hi'ghﬂ. Such lights are
generally com 0 uﬂﬁlhnr and nitre, with
s small quantity of metallic snlphuret. Mix

600

nitre, 2 snlshu:, 100 yellow
sul

uret of arsenic, and ram it into & conical

por caso, When touched with a red-hot
iron it de tes rapidly with a brilliant
white light. The mul]i:: uret of antimony may

ba substituted for that of arsenic,
Bﬂfphur,

Dey (ooe No- D065) mitre, 54 porta
866 INO, nitre paTia;
7 parts; powdered charcoa), 1; or iustead of
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the charcoal, 2 parts red enlphuret of arsenic.
Mix them intimately in an iron vessel, and
ram the mixture into thick paper eylinders of
about 3 inches in length Ly 1 in diameter.
These are kept in & lace, and when one
is required to be used, it is set on end, and a
piece of red-hot charcoal placed upon it.

2105. Iron SBand for YFireworks,
Used to give corruscations in fireworks, is far
better than iron or steel-filings. It is made
by bLeating cast steel or iron into small pieces
on sin anvll. These are sifted into 4 sizes, the
smallest for the smalleat pieces, and vice
versa. The corruscations produced by these
are exceedingly brilliant. The egand should
be kept in p dry place in & well-closed bottle,
a8 ooy rustdamages it.  Fireworks containing
it shonld not be made very long before using.

2108. Open Fires. The following arti-
¢le and receipts for open firea ara by Professor
Ferrum, and we quote them from the “*Amer-
fcan Druggists’ Ciroular” :

Among themany receipta for open fires, but
fow deserve to Dbe raﬂnmmenﬂas, and these
have been solected. The white and red fires
only show o cleor, distinet color. The green
is generally pale, and shows off only when
burnt after ared. A pure blue is very diffi-
cult to obtain. Tho following should be ob-
served as general rnles: The ingredients for
the fires ara dried singly at aslightly elevated
tem , finely powdered, and preserved
in wall-stoppered bottles, until required for
use. Tho mixing of the ingredients is best
performed on a sheet of paper by means of a
card, and should be donoe very carefully so as
to ensure o complete mixtore. BSilting is in
most cases admissible, while triturating in
o mortar is above all to be avoided. After
mixing, the powder is piled in small heaps in
open vossels, for which purpose small flower-
Eﬁ:& or flower-pot dishes are well adapted.

top of these several piles, some gunpow-
dar iy placed to facilitate the lighting. The
vessels should be arranged in such a manner
that the flame may illuminate the intended
object without being seen by tho spectators.
The distribution of the material into a greater
or lesa number of dishea is governed by cir-
cumstances. A great number of small flames
from o certain quontity of mixture generally
ﬂi'ra s morp intenss, but 80 much shorter-
vad light than the same quantity distributed
in larger portions; beyond a certain limit,
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however, even that intensity is no! materially
heightened by a few more lights. If the firc
is to continue for some time, it must further
be considered that large quantities of the mix-
tare form a correspondingly greater amount
of , which greatly mar the effect. It is
therefore, best in such cases to burn off annm-
ber of small charges succeasively.

2107, White Fire, Thofollowing mix-
ture we recommend as the very best far white
lights, being unsurpasged in brilliancy and
power by any other:

Saltpetre, 18 parts; sulphur, 10 m
black sulphuret of antimony, 3 parts; t
lime, 4 Bm The sulphur is used in the
form of Hiowors uuufy dried; tho limo is
not to be elacked, but must be finely powder-
ed; it must be fresh, and ba powdered imme-
diately before use. All other mixtures for
white firea have either & bluish tinge or ocon-
tain deleterious i ients, which render
them at least unsuitable for indoor use. Of
the latter class we will mention only one:
Saltpetre, 12 parts; enlphur, 4 parts; sunl-
phite of tin, 1 part. Two t;t.u{.ler mixtures de-
gerve mention, though not equal to the last:

1. Baltpetre, 48 parts; sulphur, 13} parts;
sulphide of sodinm, 74 parts; o

1. Saltpetre, G4 parts; sulphur, 21 parts:

gunpowder, 15 parts.
2108. Blue Fire, Tho only mixture to
be relied on, though the li%]l.'lt- is not purely blue,
but bluish white, is tho following: Baltpetre
12 parts; sulphur, 4 parts; blac anlphurﬁtof
antimony, 1 part.

2109. Bed Fire. The following mix-
ture is the best in use; its composition may
be altered by various sdmixtures :

1. Nitrate of strontia, lﬂl?rta'; gulphur, 1
art; powder dust, 1 part. The latter ingre-
1ent is prepared from fine gnnpowder, rub

up E-HT'EPIIHJF in a mortar and then gifted
throngh a hair sieve. Another receipt in:

I1. Nitrate of strontin, 24 41[;m.r1:5; chlorate
of potassn, 16 parts; stearine, rts; powder-
cd charcoal, 1 part. Inusing chlorato of potas-
sa the precautions given in No. 2124 must be
atrictly vbserved, and all pounding and rub-
bing avoided.

I1I. Nitrate of strontia, 20 parts; chlorate
of potassa, 4 parts; sulphur, b parts; black
sulphuret of antimony, 2 parts; powdered
charcoal, 1 part. Gives a very strong light.
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The nitrate of stroutin for these fires, as the
ingredients for all cthers, must be well, but
carefully dried. (See No. 20065.)

2110. Yellow Fire. This color, which
is very little used, is produced by tho follow-
ing mixture: Nitrate of soda, 48 parts; sul-
phur, 16 parts; black sulphuret of antimony,
4 parts; powdered charcoal, 1 part.

3111, Green Firea, Thoe coloring in-
prodients for these lights are the salts of ba-
ryta. The color ia generally not very deep.

I. Nitrato of baryta, 45 parts; sulphur, 10
arts; chlorate of potassa, 20 parts; calomel,
]}nrta' lampblack, 1 part.

L Ntitmtu of baryta, 60 parts; chlorate
of potassa, 18 parls; sulphur, 22 parts.

. H‘}t Chlorate of fmr_?m, 3 parts; sulphar,
part.

1V, Chlorate of baryta, 24 parts; stearin,
3 Pv'nm ; sugar of mills, 1 part.

milk, 1 part.

2112, Colored Lights. Wo derive the
receipts for these from tho same sourco as the
open fires. (See No. 2106.) Colored
are formed by filling cylinders of thin i
:m:! tures. The ] of the oylinder deter-
mines the duration of tho light. The mix-
tures may be moistened an;iogonndaﬂ into the
Eﬁnﬂer with a wooden ; after drying,
oF

P
2

will then be hard enough to allow of tho

removal of the er, and may be further hg ke

strengthened b ng dipped in or painted
u?ﬂt*ﬁih muEL &gf - taﬂﬁrfuhlt% Tg l{1
inders, when fini , are ti o upper en
of stioks fastened in the ground in o vertical
position. The mixtures vary essentially from
those used for colored fires.

92113. White Lights, Saltpetre, 4
parts; sulphur, 1 part; black sulphuret of
antimony, lypart

2114. Yellow Lights. I. Black sul-
phuret of antim:?‘:;{', 2 parts; chlorate of po-
tassa, 4 parts; sulphur, 2 parts; oxalate of
sods, 1 part.

IL. Bgll;natu'a,. 140 partg; sulphur, 45 parts;
oxalate of sods, 30 parts; lampblack, 1 part.

2115. Green hts. I. Chlorate of
baryta, 2 parts; nitrate of baryts, 3 paris;
sulphur, 1 part. o

IE. Chlorate of potasss, 20 parts; nitrate
«of baryta, 21 parts; sulphur, 11 parts.
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2118. Red Lights. Nitrate of strontia,

25 ; chlorate of potassa, 15 parts; sul-
hur, 13 parts; black sulphuret of antimony,
parta ; mastich, 1 part. '

2117, Pink Lights, Chloratoof potas-
8o, 12 parts; snltpetm,ﬁparta; sugur of milk,
4 parts; lycopodinm, 1 part; oxalate of stron-
tia, 1 part.

2118. Blue Lights. Chlorate of potas-
ga, 3 parts; sulphur, 1 part; smmmoniated
copper, 1 part.

119. Colored hte without Bul-
phur—¥or Indoor Illuminations. These
arc used for the ﬁurpesa of lighting Elp tab-
leaux vivants, and for privato theatricals.

2120. White Light. Chlorate of po-
tassa, 12 parts; saltpetre, 4 parts; sugar of
milk, 4 parts; lycopodium, 1 part; carbonatc
of baryta, 1 part.

2121. Yellow Light. Chlorate of po-
tassa, 6 parts (or nitrate of baryta 10 parts);
saltpetre, 6 ports; oxalate of soda, 5 parts;
powidered shellac, 3 parts. |

2122. Green Light, Only after yellow
or red lights. Chlorate of potass, 2 parts;
nitrate baryta, 1 part; sugar of milk, 1

2123. Red Light. Nitrate of strontia,
12 parts; ochlorate of potassa, 8 parts; sogar
of milk, 1 part; stearine, 2 parts.

2124, Caution in the Use of Chlorate
of Potassa. This substance should never

pt in admixture with any inflammablo

matter, especially sulphur or phospho as
e eyl they ) ¥y Bulp phosphorus,

cxplode with terrific violenco by tho

most frivial causes, and not unfrequently spon-
tancounsly. All pounding and rubbing must

be avaided.
2125. Pa for P | Flashes
of Colored Light, Soak unsized paper for

ten minutes in o mixture of 4 parts, by mea-
sure, oil of vitriol, and 5 parts strong fuming
nitrio neid ; wash ont thoronghly in warm dis-
tilled water, and dry it thoroughly at a gentle
heat. The paper thus prepared i1s similar in
its prolt)_art:mﬂ ‘to gun cotton, and & small
pellet of it, lighted at one point at a flame,
and then thrown into the air, will prodoos &
brilliant flash, and leavo no perceptible ash.
Tho color is [gx_venslg soturating the gun-paper
in the one of the solutions given below and
then drying it.
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A solution of chlorate of strontium makea corpeting, in short, any material which will
tho flash o bright crimson. Chlorate of barium, exclude tho air from the fire. No attempt
. Nitrote of potassium, violet. Chlor- should ]Jﬂ- wade to remove tho covering for

atc of copper, blus. Any one of the foregoing some timo after the flamo hag been cxtin-
chlorates may bo prepared h:r mixing a warm fuighed. The place should ufterward be thor-
solution of tho corresponding chloride withan oughly washed by a powerful jet of water

cquivalent quantity of a warm solution of forced upon it.

chlorate of potassa; the precipitate formed

will be chlorido of potassinm, and the clear

liquid, poured off, will be the desired chlorate, -

to be nsed for saturating the gun-paper. | Explﬂswes. This is a general
2126. Japanese Matches. Lampblack, term for all substances which explods

5 parta; sulphar, 11
Eﬁpgn 30 puprta, this
with tho quality of tho powder. Grind ¥
fine, and make the material into a pasta wi
alcohol; form it into dice, with a knife or
spotuln, nbout § inch equarc; let them dry
rather gradually on o 'waim mantel-piece, not
Itf.iuu pnear o fire.  'When dry, fix ono of the lit-

e
a gtalk of broom.corn. Light tho material at
a candle, bhold tho stem downward, and await
the result.  After the first blazing off, a ball
of molten lava will form, from which the
curious corruscations will soon appear.

2127. Japanese Firework Mixture,
I'inely pulverized nitrato of potassa, 70 parts;
washed flowers of sulphur, 30 parts; powdered
lycopodium, 12 parts; best and very light
lampblack, 8 parts. IFrom 1% to 2 groins of
this powder arc sufficient for uso packed in
strips of sunitable paper.

2128. Colored Flamea. Tho flame of
alcohol may be colored by mixing certain ealts
with tho spirit. A green color is given by
muriate of copper, or boracie acid. Red, Ly
nitrato of stroutian, nitrate of iron, or nitrate
of lime. Yellow, by nitrato of soda, &e.

2128, Greek Fire. True Greek firo is
simply o solid, highly combustible composi-
tion, consisting of sulphur and phosphorus
dissolred in tho bisulphide of carbon, to which
occasionally some mineral oil is ndded, with
the viow of increasing its incendiary powers.
When the Iiquid is thrown on any surfoco ex-
posed to tho nir tho solvent evaporates, leav-
ing o film of tho phosphorus or sulphido of
phosphorus, which then inflames sponta-
neously, Tho proper modo of extingnishing
such a fire is to throw damp sand, ashes, saw-
dust, lime, or any powder, wet sacking or

Fa.rta; gunpowder, from

ast proportion varying £

uares in & small cleft made ot the end of then take a crucible capable of

with viclence, BSomo of these, ag gunpowder,
n-cotton, &c., ¢xplode by being brought
into contact with fire. Others, to which the
term of I'ulminates is applied, explode with
viclence by slight heat, friction, or concussion.

8131. Fulminating Antimony. Grind
well together 100 parts of dried I:artgr emetic,
and 3 parts of lampblack, or charcoal [iuwdar;

ho r].l.r:&g1 3
ounces of water, and having ground ite edge
smooth, and rubbed the inside with powdered
charcoal, 3 fill it with the above mixture,
cover it with a layer of charcosl powder-and
late on the cover. Expose it for 3 honrs to
a strong heat in a reverberatory furnace, and,
when taken ont, let it stand to cool for 6 or 7
hours before removing its contents, to prevent
an explosion. The erucible being now opened,
the contents must be hastily transferred, with-
out Dbreaking, to o wide-monthed stoppered
ghia.l, when, after some time, it will erumble

own into a powder of itself. Or: Triturate
together, ver{f carefully, 100 parta antimony,
75 parts carburetted (roas to blackness)
cream of tartar, and 12 parts lampblack; pre-
gerve it in phiale. When the above processes

are properly conducted, the resulting powders
fulminate violently on contact with water.
It i8 to the presence of the very inflammabla
metal potassium that they owe this property.
Another compound, made with 60 parts of
carburetied cream of tartar, 120 bismuth, and
1 of nitre, treated as above, contains an alloy
very rich in potassium. A piece tho sizo of a
pea introduced into n mass of gunpowder ex-
plodes it un being thrown into water.

2132. TFulminating Gold. Dissolve
gold in aqua regia (made b dissolviug 4
vunces sal ammoniae in 12 or 16 cunces nitric
acid), and precipitate with o solution of car-
bonate of potassa. IFulminating gold should
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be made in very small quantitiea at a time, to
avoid risk, as without great eare it explodes
with extreme violence. This is caused by tho
slightest friction or sudden inerensc of heat.
Its fulminating property may be destroyed by
boiling it in pearlash lye, or oil of vitriol;
and by heating the powder after washing it in
water, pure gold will be obtained.

2133, Fulminating 8ilver., Digestox-
ide of silver (recently ];lt_’re-cipita.teﬂ, and dried
by pressure between bibulous paper) in con-
centrated liquor of ammonia for 12 or 15
hours, pour off the liquid, and cautiously dry
the black powder in the air. The decanted
ammonia, when gently heated, yields, on
cooling, small crystals, which possess a still
more formidable power of detonation, and
will scarcely bear touching, even while under
the liguid. This compound is exploded by
the slightest friction or percussion, and should
thorefore be only made in very small quanti-
ties at a time, and handled with great caation,
1ts explosive Euwerﬂ are tremendous; in fact,
it can hardly be handled with safety, even in
the moist state. Many {rightful accidents
have bappened from the spontaneous explo-
gion of this substance. At most 1 or 2 grains
can be exploded with safety at one time.

2134. Fulminating Mercury. Dis-
solve Ly a gentle heat 1 arts, by weight,
of mercury in 100 parts nitric acid of specific
gravity 1.4; and when the solniion has ac-
quired a temperature of 130° Fahr., slowly
pour it through o glass funnel tube into 830
parts aleohol of specific gravity .830. As
enon as the effervescence is over and white
fumes cease to rige, filter it through double
paper, wash with cold water, and dry by
steam (not hotter than 212°) or hot watar.
This ia the formula of Dr. Ure, and said to be
the cheapest and safest. If parts by measure
Lo adopted, the above proportions will be, for
100 parts, by measure, of mercury, 740 parts
nitric acid, and 830 parts alcohol.

2136, Fulminating Copper. Digeat
copper, in powder or filings, with falminata of
e ar of silver, and a little water. It
forms B'niliuh]a green crystala that explode with
a ame,

138. Fulmihating Powder, Powder
separately 3 parts nitre, 2 parts dry (ses No.
2065) carbonato of potash, and 1 flowers of
sulphur; mix them together carefully. If 20
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grains of this compound are slowly heated on
a shovel over the fire, it melts and becomes
brown, exploding with o lond report.

21387, New Explogsive Compound.
B. G. Amend has observed that glyecerine
mixed with erystallized permanganate of potas-
sa in a mortar spontanecusly deflagrates.

2138, Priming for Percussion Caps.
To mako this compound 100 graina of fulmin-
ating mercury are tritnrated with o wooden
muller on marble, with 30 grains of water and
60 grains of gunpowder. Thisiasufficient for
400 eaps. Dr. Ure recommends o solution of
gum mastich in turpentine as a mediom for
attaching the fulminate to the cap.

2139, Percussion Pellets. Mix equal
parts of tho chlorate of potassaand sulphuret
of antimony with liquid gonm, so as to forni a

aste. When dry it may be formed into pel-
ets, and used as percussion powder for guns.
This composition, placed on the ends of plints
dipped in sulphur, preducea friction matches.
This mixture may also be employed for per-
cussion caps, only withont the gum ; the two
substances, mixed together dry, are forced
into the caps, ond a drop of varnigh deposited
on theinside surface of cach. A mixture of
tho falminate of mercury, chlorate of potaaea,
and sulpbur, however, i3 mors commonly
used for lining percussion caps.

2140, To Make Gunpowder. Pulver-
ize separately, 76 parts nitrate of potassa, 11
sulphur, and 13 freshly burned charcoal, and
mix them with a little water, so as to form a
cake when rolled out on o board. 'This is then
dried on a clean sheet of paper placed in a
wanu situation, and afterwards crumbled into

aing. It will form unglazed gunpowder.

he pulverized ingredients, thoroughly mixed,
without the addition of any water, constitute
what is called meal powder ; this may slso be
made by pulverizing grained gunpowder very
cautiously in o mortar, or with a muller.
(Sce Porphyrizalion, No. 25.)

2141. To Prepare Gun-Cotton. The
simplest way consists in immersing, for a few
seconds, well-carded cotton in a mixtore of
equal parts, by volmne, of oil of vitriol of
specific gravity 1.845, and nitric acid of gpe-
cifie gravity of 1.500. The cotton, when well
saturated, is to Le removed and rqueezed to
repel the excesa of acid, and then well wash-
ed in clean cold water, until the water no.
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longer reddens litmus paper. It isthen dried
at & heat not exceeding 212°. A lower tem-
perature is still gafer. The cotton thus pre-
pared explodes well, but does not dissolve
mu.lﬁli in ether. TUnder Collodion will be
found other preparations of Gun-Cotton.

2143, Ni ine, ‘Thisisan oily,
eolorless liguid, with & specific gravity of 1.60.
It haa nhn-amq ,ht:al;t o taste w 'clilknt firat is
sweet, but soon becomes puungent, like ;
is soluble in etber and methylic alcoho ,plflgt
not in water, but the presence of water di-
minishes the risk of explosion. It legins to
evaporate at 365° Fahr. It has been found
that ;imra nitro-glycerine, dropped upon a thor-
oughly red hotiron, assumes o spheroidal state
and flashes off into vapor in the same way a5
gunpowder; but if the iron is not red het,
nnlﬂ hot enough to cause tho nitre-glyeerine
to boil suddenly, a frightful explosion takes
place. The explosion of a single drop in this
menner will cause serious damage. This dan-

erous compound requires most careful hand-

g aslight shock sometimes exploding it.

2143. To Prepare Ni lycerine,
Mix 100 parts fuming nitrie acid at L0° Baumé
with 200 parts sulphuric acid; when cool, add
38 parts glycerine slowly, allowing it to
trickle down the sides of tho vessel. The
glycerine will remain on the surface for hours
without mixing. Stir the glycerine and acids
with a glass rod for 10 seconds, pour it into
20 times its volnme of water, and the nitro-
glycerine will be instantly Ereci itated to the
extent of 76 parts, or double L_EE amoant of
glycerine employed. It must be repeatedly
washed with water, and then saturated with
bicarbonate of soda ur lime,

2144, Blaating Powders. Neither
fresh nor salt water has any injurious effect
on blasting powders; they peed only to be
dried to regain their explosive character.
Their emitting but little smoke renders them
useful in un erground operations, and their
explosive force 18 cight times that of gun-
powder. They explode with extreme facility,
either by coutact with & strong acid, o slight
elevation of temperature, or the slightest fric-
tion. In preparing them, therefore, exvessive
precaution is necessary, especially in mixin
the ingredients. A straw, slightly wet
with oil of vitiiol, applied to a small heap of the
Jpowder, will canse instantaneons explosion.
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2145. To Make Blasting Powder,
Reduce separately to powder, 2 parts chlorate
of potassa and 1 part red sulphuret of arsenic;
mix very lightly together. Or:— Powder
xsmﬁaly, 5 parts chlorate of potassa, 2 parts

sulphuret. of arsenic, and 1 part ferroeyan-
ide of potassium (prusesiate of nt.n.asa.{; mix
carefully, Or:—Mix carefully, as Dbeflore,
after having separately teduced to powder,
ual parts chlorate of potassa nnd ferrocyanide
tassinm.

148. Parlor or Congreve Matches,
Dissolve 16 parts gum-arabie in the least pos-
sible quantity of water, and mix with it 9
parta phns{)hnma in powder (see No. 4334);
then add 14 parts nitre (ealtpetre), and 16
parts of either vermilion (red sulphuret of
mercary ), or binoxide {black oxide) of man-
gﬁmﬁa, and form the whole into a paste. Dip

matches into this paste, and then let them
dry. When quite dry they are to be dipped
into a ve ilute copal or lac varnish, and
again dried; by this means they are less likely
to suffer from damp weather.

2147. Cheap Parlor Matches. A
fheaper gnata for dipping may be made b
making 6 parte giue for 24 hours in a little
water, and liquefied by rubbing in & hesbed
mortar; 4 parts phosphorus are next added
at o heat not exceeding 160° Fahr.; then add
10 parts ﬁnag‘lpnwdgr&ﬂ saltpetre; and lastl
5 parts red lead and 2 parts emalts are mix
in, the whole being formed inte a uniform
paste. The matches are dipped, dried, var-
nished, ond dried again, as before.

2148, To Make Matches Without
Sulphur. To obviate the use of sulphur for
ipniting the wood of the mateh, the ends of
the matches aro first slightly charred by rub-
bing them against o red hot iron plate, and
then dipped into ns much white wax, melted
in a suitable vessel, a3 will cover the bottom
about ¢ inch in depth. Or they may be
dipped into camphorated spirit. Or into a
su?utiun of 1 ounce Venice turpentine and §
ounce camphor, in } pint oil of turpentine,
with a l-ittPc gum-benzoin and eascarilla by
way of perfume. After any of the above
preparativns the matches are ready for dip-
ping in the phospborus paste.
~ 2149, Bubstitute for Lucifer Matchen.
The dangers arising from the universal adop-
tion of the common lucifer matech have in-

L0
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%uced chemists to seek asubstitute forit, M.
eltzer has recently proposed a compound
which is obtained in the shapo of a violet
powder, by mizing together equal volumes of
solutions of sulphate of copper, one of which
is supersaturated with ammonia, and the
other with hyposulphite of sodn. A mixture
of chlorate of potash and the above powder
will catch fire by percussion or rubbing; it

burns like gunpowder, and leaves a black
residue. M. Viederbold proposes a mixtore
of hyposulphite of lead, or baryta, or chlorate
of potash, for matches without phosphorus.
The only inconvenience of this compound is
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that it attracts moisture too casily.

2150, Mixtures for Matches. For

sulphur I]iHB.: Phosphorus, 3 parts; glue, 6
¥

parts; tand, 1 part; incorporated below 100°
Fahr., with 10 parts of water. Or, phospho-
rus, 5 parts; fine sand, 4 parts; red cchre, 1
part {(or, ultramarine), & part; gum-orabic, $
parts, in 6 pints of water (or; 4 parta of glue
in 9 parts of water). For stearine dips: Fbos-
phorus, 3 parts; brown oxide of lead, 2 parts;
turpentine, 4 part, softened in 3 parts water.
Instead of the brown oxide, £ parts of red
lead stirred up with 4 part of nitric acid may
be used.

—
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The Techno-Chemical Receipt Book 1896

FIREWORKS.

Bengal Lights. Besides the combus-
tible and.coloring compionents, the fire-
works known under this name contain
substances which, by yielding oxygen,
aid combustion. The principal ingre-
dients used for this purpose are char-
coal, lampblack, sulphur, stearine, lin-
seed oil, ﬂnlnrhnny, sugar, ete. For
coloring the lights the following snb-
stances are made use of: Sulphide of
antimony, arsenical sulphides, nitrate
of barium, nitrate of strontium, sul-
phate of potassium, carbonate of sodium
cupric oxide, boracic acid, chlorate of
potassium, saltpetre, etc. In preparing
colored I{ghta the greatest attention
should be paid to the absolute purity
of the ingredients used, and that they
are powdered as finely as possible and
very intimately mixed with a spatula
after pulverization. Every mixture
containing chlorate of potassium must
be treated and handled with the utmost
care and cauntion, as such mixtures are
liable to spontaneous ignition and even
to explosion. For preparing a very
fine powder of it, it 13 best to allow a
supersaturated hot solution of chlorate
of potassium to become cold, with con-

stant stirring, when the salt will be
separated in the form of a very fine
crystallized flour, which should be
dried without exposing it to direct heat,
To secure uniformity the ready mixt-
ures should be sifted. It is advisable
to use dry materials only in manufact-
uring them, not to prepare large quan-
tities at ome time, and to store the
mixtures. in.a dry placein hermetically
clused vessels.

~ Colored lights are best nsed by press-
ing the mixture into cases (cartridges)
of paper twice as long as wide and ig-
niting it by means of a quiek match.

Quick Matches are made of 4 parts of
saltpetre, 2 of gunpowder, 2 of charcoal,
and 1 of sulphur. Quick matches made
of this composition never miss fire and
are not extinguished by rain or wind.

White Fire, This excellent light,
on account of its brilliant whiteness, is
especially adapted for night signalling
and also for festive oceasions. It is
produced by mixing 24 parts of salt-
petre, 7 of flowers of sulphur, and 2 of
realgar,

In mixing the B&lt%etre with the flow-
ers of sulphur sulphurcus vapors are
developed which form moist lumps in
the mass. To secure a good ignition
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and quick combustion of the mass it is
necessary to dry it thoroughly in an iron
pan with gentle heat, as, if this precan-

tion i1s neglected, it frequently misses

fire or ignites and then goes out. The
mixture 1s cheaper than gunpowder, as
less labor is required in preparing it
and very little danger incurreg.

Mohr's White Fire, which is very
effective and scarcely ever misses fire,
is composed of 24 parts of saltpetre, 7
of sulphur, and 1 nfp fine charcoal. The
chareoal increases the inflammabilit
of the mixture and shortens the length
of time during whieh the light burns,
but adds to its intensity. It is not F‘t‘!‘-
missible to use a larger amount of char-
coal than that given, as the composition
would then approach that of gunpowder.

White Fire for Theatres, ete. 1.
Fartg-eight parts of saltpetre, 13.25 of
sulphur, 7.25 of sulphide of antimony.

IlI. Twelve parts of salipetre, 4 of
sulphur, 1 of sulphide of sodium.

I1. Sixteen parts of saltpetre, 12 of
mealed powder, 12 of cast-iron ﬁll-ngs,
8 of powdered charcoal.

IV. One part of charcoal, 3 of sul-
phur, 7 of saltpetre, 1 of chiorate of
potassium, 4 of -sulpﬁi'de of antimony.

V. Thirty-two parts of saltpetre;, 12
of sulphur, 8 of sulphide of sodium, 1
of gunpowder,

I. One hundred to 133 parts of
pulverized antimony, 48 to 206 of pul-

verized sulphur, 375 to 500 of saltpetre..

VII. Sixty-four parts of pulverized
saltpetre, 21 of pulverized sulphur, 15
of gunpowder.

VIII. One hundred parts of potas-
sium carbonate, 10 of sulphide of ansi-
mony, 15 of boiled linseed oil.

I)Er. Eleven parts of chlorate of potas-
sium, 4 of nitrate of potassium, 1 of
stearine, 1 of carbonate of barium, 5 of
milk sugar.
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X. Forty-five parts of sulphide of
antimony, 15 of washed flowers of sul-
phur, 96 of saltpetre, 15 of stearine.

The stearine is either grated or eut in
shavings and then rubbed with some
pulverized saltpetre into as fine a pow-
der as possible. The other powdered
ingredients are then mixed with it and
the mixture passed through a fine
gieve.

XI1. Eighteen parts of saltpetre, 3 of
sulphide of antimony, 10 of sulphur, 4
of burned lime {unslaked).

Greenish-white Fire. 1. Two parts
of sulphur, 1 of oxide of zine, 2 of sul-
phide of antimony, 1 of powdered char-

coal,
11, Fifty of saltpetre, 25 of sul-
Filph

phur, 5 of sulphide of antimony, and
0.5 of alum,
Bluigh-white Fire. Uhden has made
experiments in regard to the availabil-
ity of sulphide of cadmium for pyro-
technic purposes. In the following
mixture the sulphide of cadmium burns
with a brilliant white flame surrounded
with a magnificent blue border: Mix
Egdparta of saltpetre, 4 of sulphide of
cadmium, 5 of sulphur, and 1 of pulver-
ized charcoal. This mixture may be
used for fire-balls. |
Red Fire. 1. Forty parts of nitrate
of strontium, 15 of sulphur, 5 of chlo-
rate of potassium, and 2 of charcoal.
II. Fifty parts of chlorate of potas-
sium, 50 of nitrate of strontium, 5 of
charcoal, and a sufficient quantity of
linseed oil to knead the mass together.
Red Fire according to Braunschweig-
er. Nine parta of nitrate of strontium,
3 of shellae, 1.5 of chlorate of potas-
sium. Theshellac need only be coarsely
powdered. The above 3 mixtures for
red fire possess the advantage of not
emitting injurious vapors, and can
therefore be used in rooms, ete.
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Holtz’s Red Fire, which was 80 much
used in Berlin during the festivities in
celebration of thé victories in the
French war, contains no chlorate of
¥ut.a.ua1um', but is simply composed of

part of shellac and 4 of nitrate of
strontium. The absence of chlorate of
potassium makes it possible to store
such mixtures without any danger,
though the light produced is less in-
tense and brilliant in color. The mixt-
ure i not very inflammable, burns
better if slightly moistened develnps
but little smoke, and, as it burns ve
slowly, is without doubt the cheapest
material for red lights. A very small
addition of chlorate of potassium im-
proves the color of the flame very much.

Receipis for other Red-fire Mixtures,
I. Fifty-six parts of nitrate of strontium,
24 of sulphur, 20 of chlorate of potas-
sim.

II. Twenty-three parts of carbonate
of strontium, 16 of sulphur, 61 of chlo-
rate of potassium.

ITI. Mix 40 parts of pulverized ni-
trate of strontium, 6 of pulverized chlo-
rate of Eo‘tamium,_m of washed flowers
of f.iulp ur, and 2 of pulverized char-
CcORal.

_Instead of the rather expensive pre-
cipitated chalk, salts of strontia, car-
bonate of calcium, and the native
sulphate of strontium (coelestine), may
be used for preparing red fire according
to the following receipta:

I. Mix carefull{ 3 parts of powdered
coelestine, 2 of sulphur, and 5 of chlo-
rate of potassium.

II. Three parts of precipitated chalk,
2 of sulphur, 6 to 8 of chlorate of po-
tassium,

I11. Twelve hundred and fifty parts
of sulphate of strontium, 375 of purified
sulphur, 166 of ehlorate of potassium,
and 133 of antimony. |
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IV. Seven hundred and fifty parts of
carbenate of strontium, 500 of purified
sulphur, 1750 of chlorate of potassium.

. Rub fine and mix 195 parts of
nitrate of strontium, 45 of chlorate of
potassium, 45 of washed flowers of sul-
phur, 7.6 of powdered charcoal, and
22.5 of stearine,

VI. Eleven parts of chlorate of potas-

sium, 4 of nitrate of potassium, 5 of

milk sugar, 1 of earth-moss seed, 1 of
oxalate of strontium,
Purple Fire. Powder and mix 61

I¥Y parts of chlorate of potassium, 16 of

sulphur, 23 of chalk,

Rose-red Light. 1. Rub.fincand mix
61 parts of chlorate of potassium, 16 of
sulphur, 23 of chloride of potassium,

II. Pulverize and mix 20 parts of
sulphur, 32 of saltpetre, 27 of chlorate
of potassium, 20 of chalk, 1 of charcoal.

ved-orange Fire. Pulverizeand mix

52 parts of chlorate of potassium, 14 of

P

sulﬁhur, 34 of chalk.

ark-violet Fire. Rub fine and mix
60 parts of chlorate of potassium, 16 of
sulphur, 12 of carbonate of potassium,
and 12 of alum.

Pale-wviolet Fire. Rub fine and mix
54 parts of chlorate of potassium, 14 of
sulphur, 16 of carbonate of potassium,
and 16 of alum,

Blue Fire. 1. Eighteen parts of
chlorate of potassium, 24 of saltpetre,
14 of sulphur, 6 of cupric oxide.

I1. Four parts of mealed gunpowder,
3 of sulphur, 3 of powdered zine, 2 of
saltpetre.

I1I. The following mixture gives a
loudly detonating compound: Two

arts of saltpetre, 1 of sulphur, 2 of car-
onate of potassium, 6 of common salt.

IV. Mix 27 parts of pulverized salt-
petre, 28 of triturated chlorate of potas-
gilum, 15 of pulverized sulphur, 15 of
pulverized sulpliate of potassium, and
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li of powdered cupro-ammonium sul-
phate.

The dark-blue color will gain inten-
sity by adding potassiom sulphate to
the mixture.

V. SBeventeen hundred and fifty parts
of chlorate of potassium, 500 of sulphur,
575 of earbonate of copper, and 375 of
burned alum.

VI. Twenty-one parts of chlorate of
potassium, 23 of copper precipitated
with chlorate of potassium, 12 of sul-
phate of copper, 12 of calomel, 4 of
milk sugar, aml 3 of stearine.

Dark-bine Fire. Mix 60 parts of

chlorate of potassium, 16 of sulphur, 12

of carbonate of copper, and 12 of alum.
Pale-blue Fire. 1. Mix 61 parts of

powdered chlorate of potassium, 16 of
ulverized sulphur, and 25 of strongly
eated and pullve:-ized alum,

I1. Mix 61 parts of powdered salt-
petre, 174 of pulverized sulphur, 20 of
powdered anhydrous soda, and 14 of
pulverized eharcoal.

Blue Firewith a Bluish-green Flame.
Rub fine and mix 12 parts of nitrate of
barium, 5 of chlorate of potassium, and
4 of sulphur.

Green Fire. 1. Rub fine and mix
433 parts of purified sulphur, 2250 of
nitrate of barium, 166 of chlorate of
potassium, 66 of arsenie, and 100 of
charcoal.

II. Fifty parts of chlorate of potas-
sium, 50 of nitrate of barium, 5 of char-
coal, and a sufficient quantity of linseed
oil to knead the mass. |

Green Fire according to Rroun-
schweiger. Three parts of shellac, 9 of
nitrate of barium, 1} of chlorate of
potassium, |

Other Receipts for Green Five. 1,
Sixteen parts of nitrate of barium, 4 of

sulphur, and 16 of chlorate of potas-
sium,
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I1I. Forty-five parts of nitrate of
barium, 10 of sulphur, 20 of chlorate of
potassium, 2 of calomel, 1 of lampblack.

ITI. Mix very carefully 12 parts of
nitrate of barium dry as dust, 4 of sul-
phur, and 6 of chlorate of potassium.

IV. Powder and mix 6 parts of nitrate
of barium, 1 of sulphur, 2 of chlorate
of potassium, and 4§ of charcoal.

ale-green Fire. 1. Rub fine and
mix 60 parts of chlorate of potassium,
16 of sulphur, and 24 of carbonate of
barium.

I1. Sixtv parts of nitrate of barium,

14 of washed flowers of sulphur, and 40
of chlorate of potassium.

I1I. Thirty-eight parts of nitrate of
barium, 10 of chlorate of potassium, and
8 of charcoal. |

IV, Six parts of nitrate of barinm, 1
of sulphur, 2 of chlorate of potassinm,
and § of charcoal,

Dark-green. Fire, One hundred and
twenty parts of nitrate of potassium, 60
of washed flowers of sulphur, 45 of
chlorate of potassium, 374 of anhydrous
carbonate of sodium, 2 of pulverized
charcoal, and 22.5 of stearine.

Yellow Fire. 1. Mix carefully 48
parts of sodium nitrate, 16 of sulphur
4 of sulphide of antimony, and 1 o
charcoal. |

II. Rub as fine as possible and mix
20 &mrt& of sodium nitrate, 3 of sulphur,
and 1 of sodium sulphide.

III. Two thousand parts of chlorate
of c{:otasslum, 500 of purified sulphur,
and 750 of sodium carbonate.

IV. Fifteen hundred and sixty-six
Earta of saltpetre, 625 of sodium car-

onate, and 400 of gunpowder.

V. Six parts of chlorate of potassium,
6 of potassium nitrate, 5 of sodium ox-
alate, and 3 of shellac.

VI, Sixty-one parts of chlorate of
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potassium, 16 of sulphur, and 23 of of sodium sulphide,

anhydrous soda.

VII. One hundred and twenty parts
of potassium nitrate, 30 of flowers of
sulphur, 45 of chlorate of potassium,
374 of anhydrous sodium carbonate, 2
of charcoal powder, 221 of stearine.

VIII. Bixty-one parts of saltpetre,
17% of sulphur, 20 of soda, and 14 of
charcoal.

OTHER COLORED FIREWORKS.

White Stars. Mix 32 ]'1)&1'1:3 of pul-
verized saltpetre, 12 of pulverized sul-
phur, 8 of powdered sodium sulphide,
and 1 of gunpowder,

Red Stars. Rub fine and mix 40
parts of nitrate of strontium, 10 cf
chlorate of potassinm, 13 of sulphur, 2
of charcoal, 5 of sodium sulphide.

(Green Stars. Thirty parts of chlo-
rate of barium, 10 of flowers of sulphur,
and 1 of mastic.

Blue Stars. Rub fine and mix 20
parts of chlorate of potassium, 11 of
sulphur, 14 of cupric oxide, and 1 of

mastic.

Bluish-green Stars. 1. Rub fine and
mix 24 parts of nitrate of barium, 56 of
chlorate of potassium, 30 of sulphur,
and 1 of mastie,

II. Twenty parts of nitrate of barium,
18 of chlorate of potassium, 10 of sul-
phur, 1 of mastic, and 3 of sodium sul-
phide,

Yellowish-green Stars. 1. Rub fine
and mix 60 parts of chloride of barium,
30 of nitrate of .barium, 20 of sulphur,
and 1 of mastie.

II. Twenty parts of chlorate of potas-
sium, 5 of sulphur, 1 of mastie, and 1
of carbonate of barium,

Yellow Stars. Rub fine and mix 16
parts of sodium nitrate, 5 of sulphur, 2
of sodium sulphide, and 1 of chareoal.

White Cundles. Powder and ix 4

parts of saltpetre, 1 of sulphur, and 1

fed Candles. Rub fine and mix 26

rts of nitrate of strontium, 15 of chlo-
rate of potassium, 12 of flowers of sul-
phur, 2 of charcoal, 2 of sodium sul-
phide, and 1 of mastic.

Green Candles. Mix 20 parts of

chlorate of barium, 30 of nitrate of

barium, and 10 of sulphur.

Blue Candles. Rub fine and mix 18
parts of chlorate of potassium, 6 of salt-
petre, 10 of sulphur, and 6 of eupric
oxide.

Bluish-green Candles. Rub fine and
mix 20 parts of chloride of barium, 30
to 42 of nitrate of barium, 40 of chlorate
of potassium, 10 to 22 of sulphur and
of sodium sulphide. -

Yellow Cundles. FRub fine and mix
80 parts of sodium nitrate, 7 of sulphur,
3 of sodium sulphide, and 2 of mastic.

Jupanese Matches. One Eart of pow-
de charcoal, 14 of sulphur, and 3}
of saltpetre.

According to another rec&iﬁ they
consist of 5 parts of lampblack, 11 of
sulphur, and 26 te 30 parts of gunpow-
der. The mixture is made into a paste
with aleohol, formed into small dice,
and dried. When dry one of the little
squares is fixed into the eleft of a laven-
der stalk, lighted on a candle, and held
stem downward. After the first blazing
off, & ball of molten lava will form from
which the curious and very beautiful
corruscations will soon appear,

Prof. Botiger says about Jupanese
muichcs : The mixture consists either
of 3 parts by weight of lampblack, 8 of
flowers of sulphur, and 15 of saltpetre
(dry as dust); or 2 parts by weight of
finely sifted lime-wood charcoal, 4 of
tlowers of sulphur, and 7 of -saftpetre
(dry as dust). The mode of preparing
the matehes is as follows : Cut the finest
commercial tissue paper into strips
about G} inches long, 1 inch wide on
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on¢ end, and running into a point at
theother. By rolling these small strips
of paper tightly together, commencing
nt the pointed end, and ﬁ]iing the lower
part with from 30 to 45 grains of one of
the above mixtures, aclose imitation of
the gennine Japanese matches will be
the result,

Firveworks for Use in RBooms, accord-
tni fo Perron, Mix 12 parts of salt-
petre, 15 of flowers of sulphur, and 30
of gunpowder. Then dissolve 2 parts
of camphor in 8 of spirit of wine, and
4 of gum Arabic in water. Knead the
whole into a dough, and form small
cornered pieces from it which are dried.
i‘.}.’}ﬁn ignited they give a béautiful
ight. :
Pharaok’s Serpents, This curious
chemical toy is prepared as follows:
Dissolve mercury, with the aid of heat,
in dilute nitric acid, being careful that
there shall always be an excess of mer-
cury present. hen the action of the
acid has ccased, decant the solution,
and pour into it a solution of sulpho-
cyamde of potassium or ammonium,
which may be procured at any drug-
gist’s. Use about equal quantities of
the two solutions. A precipitate of
sulpho-cyanide of mercury falls out,
which should be filtered off, washed,
and dried. Then take for every pound
of this substance 1 ounce of gum traga-
canth, which should be sonked in water,
When the gum is eompletely softened
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it is transferred to a mortar, and the
dried precipitate is gradually rubbed
up with it imto a homogeneous paste,
with the addition of a little water.
This mass is filled into moulds of eoni-
cal or other shape, made of silvered
paper, aund dried. When these are
ignited by the applieation of a mateh
it the conical end they form an enor-
mous volume of ash, which proceeds in
great coils from the body of the mass,
and which by itsserpentine inovements,
;ﬁ#t] is formed, has suggested the name.

Harmless Substitute for Pharaok's
Serpents. The unbove-named experi-
ment, though curious and interesting,
is not altogether free from dunger, be-
cause poisonous mercurial fumes are
evolved during the combustion of the
mass. On this acecount several substi-
tutes have been suggested. One of these,
which is almost as good as the original,
and is not poisonous, is prepared in the
following manner : |

ake
Bichromate of potassivin

; . 2 parts.
Saltpetre . . 1 purt.
White sngar . 3 parts,

Pulverize each of the ingredients sepa-
rately, and then mix them thoroughly.
Make small paper cones of the desired
size, and press the mixture into them.
When quite dry they are ready for use.
They should be kept away from mois-
ture and light. [vy)

BLABTING COMPOUNDS, BLABTING
PoOWDER, DYNAMITE, GUN-COTTON,
GUNPOWDER, NITRO-GLYCERINE,
FULMINATES, ETC.

Among the blasting compounds nitro-
glynerine and the explosive substances,

mite, ete., derived from it, occupy
t{:?nremuat place.

Nitro-glycerine is obtained in the fol-
lowing manner: Fuming nitric acid of
49° to 50° Beaumé is mixed with twice
its weight of highly concentrated sul-

huric acid in a vessel kept cool by
ing surrounded with cold water.
Ordinary ecommercial glycerine, free
from lime and lead, is evaporated to 30°
or 31° Beaumé. When entirely cold,
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it should be of a syrupy consistency. 7%
unds of the cold acid mixture are
rought into a glaas flask or earthen
vessel ; thisis placed in cold water, and
1 pound of glycerine is slowly poured
into it; constant stirring being kept up
during the addition of the glycerine,
Great care must be observed to avoid
any heating of the mixture, as the con-
sequence of this would be an oxidation
of the glycerine with development of
carbonic acid. When the mixture is
complete, it is allowed to stand quietly
for 5 or 10 minntes, when it is poured
into 5 or 6 times its volume of cold
water, to which a rotary motion has
previously been imparted. The nitro-
lycerine subsides quickly as a heavy
oil, which, by decantation, is brought
into a vessel of greater lleight than
width. It is now washed with water,
until not a trace of acid reaction is in-
dicated by blue litmus paper, when it
18 put in flasks ready for use. It isa
yellow or brown oil, heavier than
water, and practically insoluble in it,
but soluble 1n aleohol and ether. When
impure or acid, it decornposes spon-
taneously in a short time, with develop-
ment of gas, and formation of oxalic
and glyceric acids.

Mowbray’s Process of Manufactiring
Nitro-glycerine. This product is pre-
eminent because of its stable character.
It frecezes at 45° F., is clear as water,
and never of an orange color. When
detonated it does not produce what
18 known as glycerine headache and

18 non-explosive when frozen. These
excellent qualities are imparted to
it by the eare taken in its preparation.
The nitrifying acid ia ein a well-
ventilated building, in which are
placed five retorts each of 14 pounds’
capacity and charged with 104 ounces
of sodium nitrate and 13} ouncesn
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of sulphuric acidd. Terra-cotta pipes
conduct the vapors from each retort
into a row of four earthenware receivers
standing upon a trestle raised slightl
above the floor. 165 pounds of sul-
phurie acid are poured into the first two
receivers and 110 pounds into the third,
while the fourth remains empty. The
nitric acid vapors are condensed in the
receivers, whereby the mixture of acids
required for nitrating is at once ob-
tained. When the distillation, which
uires 24 hours, is finished, the acid
mixture (about 660 pounds) is drawn
off and emptied into a large trough of
tone., To remove the hyponitric
acid, as well as to obtain 8 homogeneous
mixture, Mowbray passes a current of
air into the trough through an iron
¥ipe, which answers the purpose per-
ectly. This operation is of great im-
portance, as the nce of hyponitric
acid and nitrous acid probably causes
the spontaneous decomposition and con-
sequent explosion of this substance.
The room in which the nitrating pro-
cess is carried on is about 103 feet long
and contains 116 jars of earthenware in
9 wooden troughs. 18% pounds of acid
are poured into each of the jars and the

troughs are filled with ice water, or
with a mixture of ice and salt, to within
4 inch of the edge of the jars containing
the acid. Upon a shelf above the
troughs are placed glass vessels, one
for each jar. Each contains 2} pounds
of pure glycerine (not crude glycerine),
which 18 conveyed drop by drop. into
the acid mixture by means of a siphon
and rubber hose. Beneath the shelf
upon which the glycerine vessels stand
runs an iron pipe 2% inches in diameter,
through which passes a current of cold
and dry air, which is introduced into
the jars, while the acid and glycerine
intermingle, through glass tubes 16}
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inches long and } inch in diameter.
14 hours are required for the glycerine

to run off, and the greatest attention
and care are necessary during this
time. The three workmen overseeing
the mixing process walk constantly uy
and down with a thermometer in hand,
and should they find the temperature
rising in one of the jars, or that red
vapors are emitted, they stir the mix-
ture with a glassrod. It happens some-
times that the glycerine runs too rap-
idlglr, when the flow must be diminished,
and in case the engine should cease
working must be entirely stopped and
the mixture stirred.

When the conversion of glycerine into

nitro-glycerine is completed, and no
more red vapors escape, the jars are
emptied into a vat containing cold
water (42.8° F.). The quantity pro-
duced amounts at each operation to
495 pounds, In this vat the oil sub-
gides to the bottom, being covered with
water about 6 feet deep. It remaina
here for 15 minutes, when, after the
water has been run off, it is drawn off

into another vat resembling an old-

fashioned churn, but much 1 :
Here it is wa.shad' 5 times—three times

with pure water and twice with a solu-

tion of soda, a current of air being

assed through it at the same time,

he water from the washing apparatus
is allowed to run into a vat, and from
this through two barrels buried in the
ground, whence it finds its way to the
outside, If any of the oil should have
been carried off with the wash-water, it
is regained in one of the barrels. The
nitro-glycerine is then transported in
copper vessels to a magazine about 300
feet distant from the work-room and
emptied into crocks each having a capa-
city of 66 pounds. These are placed on
wooden shelves, each holding about 20
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crocks, which are immersed in water of
about 70° F., reaching to within 6
inches of the edge of the crocks. Here
they remain for 72 hours, during which
time the impurities that may con-
tained in the oil rise to the surface in
the form of a scum, which is removed
with a spoon. The nitro-glycerine is
then chemically pure, transparent as
water, and strongly refracts Eght. In
this condition it is ready for packing.
The tin cans used for this purpose are

coated inside with paraffine, and have
a capacity of 614 pounds each. When
they are to be filled they are placed in
a shallow wooden vat: the oil is first
poured into copper cans and then
through a rubber funnel into the tin
cans. To render any oil which may be
spilled harmless the precaution is used
to cover the bottom of the vat with a
thick layer of plaster of Paris, which
quickly absorbs the fluid. When the
cdns have been filled they are placed
in & wooden vat filled with ice water,
or ice and salt, until their contents are
frozen, and 30 to 40 of them are stored
away together in smaller m ines at
a distance of aboui 325 feet from the
factory. For transporting the nitro-
glycerine the tin cans are packed in
open wooden boxes, the bottom of
which is covered with several inches of
sponge. Around the cana themselves
are fastened two gutta-percha tubes
crossing each other on the bottom of
the can. To thaw the nitro-glycerine
each can is provided with a tube about
10 inches long and 14 inches in diame-
ter, passing through the centre from top
to fmttqm, into which water of from 70 to
90° F, is poured. The cans are closed
by a cork covered with a piece of blad-
der. Bleighs are used in winter for
transporting the cans, and in summer
wagons covered with a layer of ice and
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this with a blanket,

R. Bottger recommends the following
process as free from risk for preparing
small quantities of nitro-glycerine: A
few grammes of anhydrous und entirely
pure glycerine are poured into a test-
glass kept cool by being surrounded
with a freezing mixture, and containin
1 part by volume of concentrated sul-
Eh‘urie acid of 1.52 gravity, and 2 parts

y_ volume of stronger sulphuric acid
of 1.83 Emﬁt}r. The mixture is poured
as quickly as possible into a larger vol-
ume of water. In this the nitro-glycer-
ine, resembling drops of oil, subsides to
the bottom ; it is then washed and re-
washed, first with water, and i.‘ina.ll;r
with a weak solution of soda. It is
freed from water by means of a few
small pieces of chloride of calcium,
when a product will be obtained of
such purity that it may be kept with-
out risk for an indefinite time and with-
out suffering decomposition.

Dynamite possesses all the properties
of nitro-glycerine for blasting purposes,
and is less dangerous. Explogion is
accomplished by means of a percussion
cap in the same manner as with nitro-
glycerine. The most common mode of
making dynamite is8 by mixing 75 per
ceut. of mitro-glycerine with 25 per
cent. of powdered sand.

Dynamite, according to H. Champion
and H. Pellet, may be divided into, ¢,
dynamite with an inert absorbent (in
fusorial earth, ashes, tripoli, etc.), and
b, dynamite with an active absorbent.
In the latter variety rosin, finely-pow-
dered coal, or salt are used as
absorbents. To this class belong dualin,
lithofracteur, ete.

To make the manufacture of dyna-
mite less rous, 4. Sobrero suggests
to stir infusorial earth with water into
4 dough, form it into shapes of suitable
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size, dry them at 212° F., and finally
dip them into nitro-glycerine. Dyna-
mite with 75 per cent. of effective ex-
plosive can be prepared in this manner.

Cellulose Dynamite. Franzl has suc-
ceeded in producing a nitro-glyeerine
powder whiech, while it possesses all
the properties of dynamite prepared
with infusorial earth, has the advan-
tage of being unaffected by water. He
tound that certain organic absorbents
possessed the property of retaining ab-
sorbed nitro-glycerine,even when placed
under water, and did not lose their ex-
plosive power. The nitrogenized ab-
sorbenta—wood fibre and gun-cotton—
were found to be too dangerous for
manufacturing large quantities. But
Franzl has now succeeded in preparing
a wood fibre which absorbs from 70 to
75 per cent, of nitro-glycerine, which
retains these proportions unchanged
when in contact with water, and which
retains also its explosive power after
being pressed out and dried.

Norbin & Ohlsson’s Patent Dynamite
consists of a mixture of ammonium
nitrate, with 8 to 10 per cent. of pulver-
ized charcoal or coal, and 10 to 30 per
cent. of nitro-glycerine. The compound,
which, on account of the hygroscopic
Bernperty of the ammonium nitrate, must

kept in metallic cases or glass
vessels, is exploded by means of & per-
cussion cap.

A. Nabe?’a Dynamite is a mixture of
69 parts of saltpetre, 7 of paraffine or
naphthaline, 7 of coal dust, and 20 of
nitro-glycerine. It is claimed that the
addition of paraffine or naphthaline
renders the mixture less hygroscopic.

Lithofractenr, as manufactu by
Krebs & Co. of Deuniz, is com 1 of
52 parts of nitro-glycerine, 30 of infusor-
izl earth, 12 of coal, 4 of saltpetre, and
2 of sulphur,
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Dittmar's Dualin consista of 50 parts
of nitro-glycerine, 50 of nitrated saw-
dust, and 20 of saltpetre.

New Dynamite by Anthoine & Gen-
aud. Inthis preparation unsized paper
takes the place of silica. The paper is
not only saturated with nitro-glycerine,
but dipped in succession into solutions
of saltpetre, potassium chlorate, and
potassium picrate.

Carbodzotine. This explosive mix-
ture, patented in France by de Soulagey
and Cuahue, is composed of 50 to 64
parts of saltpetre, 15 to 16 of sulphur,
14 to 16 of spent tan, or very fine saw-
dust, 9 to 18 of lumpblack, and 4 to 5
of ferrous sulphate. The mixture is
heated with a suitable quantity of water
to 230° to 248° I}, then allowed to cool,
and the solid mass dried and shaped
into brickas.

Brige-rues, an explosive agent patent-
ed by Robaudi, consists of 40 paris of
saltpetre, 20 of soda saltpetre, 15 of
sulphur, 1 of rock salt, and 15 of woody
substance, spent tan, sawdust, ete.

Pudrolith. Poch’s blasting powder,
known under this name, cousists of 3
parts by weight of spent tan, 5 of saw-
dust, 3 of soda saltpetre, 3 of barium
nitrate, © of wood c harcoal, 12 of
sulphur, and 68 of saltpetre, The
barium and sodium salts are dissolved
in hot water, the tan and sawdust
stirred into the solution, and the mix-
ture is evaporated to dryness. The
other ingredients, previously pulver-
ized, are jutimately mixed "with the
Elmwder'ed residue in a revolving cylin-

er,

Pyrolith, This blasting powder,
atented by Wattlien, and used for
lasting hard rocks, such asgranite, ete.,

consista of 12.5 parts by weight of saw-
dust, 67.5 of saltpetre, and 20 of flowers
of sulphur.
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For blasting softer roeks, such as
limestone, coal, ete., Wattlien recom-
mends the following composition: 11
parts by weight of sawdust, 50.5 of salt-
petre, 16 of soda saltpetre, 1.5 of pow-
dered charcoal, and 20 of flowers of
sulphur,

rets' Blasting Powder, patented in
England, consisis of 52.5 per cent. of
Chili soda saltpetre, 20 per cent. of
::iphur, and 27.5 per cent. of spent

Frozen Dynamite. Dynamite, when
frozen solid, 1s comparatively valueless,
a8 in thawing for use it becomes injured
and sometimes ignites ; but by granulat-
ing it, as freezing takes place, and keep-
ing it in this condition, it may be trans-
ported, handled, or poured and rammed
into bore holes with entire safety and
convenience. Freezing the dynamite
in graing may be readily accomplished
by passing it through a coarse sieve
a}ter it is manufactured, but just before
it congeals, and allowing it to fall
loosely and lie undisturbed during its
exposure to a freezing temperature.
The particles will H.“Hht'H adhere, but
may be readily separated b Btirri;lg.
Dy naanite so frozen will readily explode
by the ordinary means, but the ca
should have about three times the us
quantity of fulminate,

Augendre’s White Powder. This

owder may be advantageously used
for blasting very hard rock, although
1t 1s somewhat expensive., Considerable
care and caution are required in ram-
ming it into the drill holes, and for this
reason the work should be only in-
trusted to experienced workmen. By
the following process Augendre's gun-
powder can,be produced as a very ho-
mogeneous mixture and of great explo-
sive energy. The three ingredients of
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white gunpowder, potassium ferrocy-
anide, sugar, and potassium chlorate,
are pulverized, each by itself, in a mor-
tar, ﬂ.llf! then thoroughly dried. Each
of the ingredients, when dry, is again
pulverized as finely as ible, and
passed through a fine hair sieve. The
respective quantities of the ingredients
are then weighed off, poured upon a
sheet of gaper, and intimately mixed
w1_th the fingers or with a feather. The
powder is then placed in a capacious
porcelain mortar, moistened with abso-

lute alcohol, and an intimate mixture
is produced i:).}r continued rubbing with
a pestle, the process being entirely free
from danger if dene in this manper.
The powder, which is now in the form
of & stiff dough, is spread upon asmooth
board and dried in & warm room. The
alcohol eva]]:oratgﬁ quickly, when the
thin, dry cakes of powder are erushed
between two smooth boards, and the
powder passed through a fine sieve. In
this manner it is obtained in the form
of very fine, intimately mixed dust,
possessing excellent explosive proper-
ties,

Hafenegger's Gun and Bilasting Pow-
der, several varieties of which have
been patented in England, resembles
Augendre’s white powder. Their com-
position is as follows:

I. Nine parts of potassium chlor
BtE,ll of sulphur, and } of wood char-
coa

II. Two parts of potassium chlorate,
1 of refined sugar, and 1 of potassium
ferrocyanide,
II1. Four parts of potassium chlorate,
1 of sulphur or sugar, } of wood char-
coal, and 1 of potassium ferrocyanide.
IV. Four parts of potassium chlorate,
4 of sugar, } of w charcoal, and $ of
lu].&hu_r.
. One part of potassium chlorate
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and 1 of sugar.

VI. Eleven parts of potassium chlor-
ate, 1 of sulphur, and } of wood char-

Dr. Borlinelto’'s Gunpowder. Mix
very intimately 10 parts of Chili salt-
petre, 10 of picric acid, and 8% of potas-
sium bichromate, |

Sharp & Smith’s Fatent Gunporwder
consists of 2 parts of saltpetre, 2 of po-
tagsium chlorate, 1 of potassium ferro-
cyanide, 1 of potassium tartrate, and 2
of sulphur.

Spence's Powder for Cannon of Large
Calibre. Two parts by weightof finely-
pulverized charcoal are boiled with 38
parts by weight of water. The boiling
18 interrupted after a short time, and,
with constant stirring, 20 parts b
weight of potassium chlorate, 2 of pul-
verized coal, and 4 of sodium bicarbon-
ate are added to the mixiure of charcoal
and water. ‘The mass is again brought
to the boiling point, 7 parts by weight
of fine sawdust are added, and the boil-
ing continued until the woody mass has
formed a magma with the water. When
this is done the mass is evaporated in
open pans until it is of a consistency to
be granulated in the usual manner in
the powder-mill.

on-explosive Powder. When this
wder is ignited it does not explode,
ut burns slowly with a hissing noise.
It loosens and raises stones without
blasting them. It is cheaper than the
ordinary powder, of quite a coarse
grain, and contains 3 parts of potassium
pitrate to 1 of sodium nitrate. The
powder ia mixed in the following pro-
portions: 56.22 to 56.23 per cent. of
ium nitrate, 18.33 to 18.39 per
oent. of sodium nitrate, 9.68 per cent.
of sulphur, and 14.14 to 15.01 per cent.
of charcoal.

Green's Blasting Powder consists
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rincipally of barium nitrate, contains
Eut little saltpetre and no sulphur.
There is less danger in manufacturing
it than gunpowder, but it is not fit for
firearms. It the great advan-
tage of not emitting thick smoke or
choking gases, and therefore does not
interrupt the work in mines; and fur-
ther, that it takes up less room than
gunpowder and is much cheaper. Iis
effect as compared with gunpowder ia
as 18 to 11.

Giant amite 18 a mixture of 18
to 28 parts by weight of pyroxyline, 55
to 44 of nitro-glycerine, b to 10 of pyro-
paper, 20 to 16 of nitro-starch, 1 to 1 of
nitromannite, and 1 to 2 of water-glass
The materiais, which should be free
from acid, are carefully mixed and
brought under a cartridge press, in the
st.amﬂ of which is fastened a needle
which makes a hele in the cartridge for
the reception of the fuse. Thecartridge
thus prepared is hermetically closed
with collodion, and packed in the same
manner as lithofracteur. Shortly be-
fore the cartridge is to be used the
coating of collodion is broken on those
places where the holes are for the re-
ception of the fuse., This consists of
soft gun-cotton impregnated with potas-
sium chlorate and plumbic ferroeyan-
ide, and is prevented from dropping
through by a knot on one end. It is
drawn through the holes and a Bick-
Jord's fuse fastened to the other end.

Biasting Compound from' Potalo-
Sturch. The pro is similar to that
of manufacturing nitro-glycerine. The
potato-starch is shaken with concen-
trated nitric acid until it is dissolved,
and then, with vigorous stirring, poured
into sulphuric acid, whereby the prep-
rated in a finely-divided
Il traces of acid are then

aration 18 se
condition.

removed by washing and rewashing,

and treating the preparation with so-
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dium carbonate. The explosive atarch
flour, when dry, forms a tender white
powder. When touched with a glowin
piece of wood it is quickly consum
with a yellow flame without leaving a
residue. A great advan of the ex-
plosive starch flour is that it explodes
only after having been repeatedl
struck with 8 hammer upon an anvil.
Its igmition temperature is between
356° and 374° F, In external a ;ve&r-
ance this explosive agent does nui? ider
_ starch flour. It remains
entirely when boiled in
water, but loses the property of bein
colored blue by iodine. If examine
with the microscope the well-known
starch globules cannot be detected.

from ordin

A New Blasting Powder, patented in
(Germany by TA. Murtinsen, consists of :
PARTS.

I. II. III.

Saltpetre . . . . . . . 70 64 56
Sulphur. , . ., . . . . 12 12 22
LH'IJJJM « + + - . . . B 3 3
Bawdustortan . . . ., ., 1 21 29
Ferrous sulphate . . . . . 2 3 5

The ferrous sulphate is completely
dissolved in a little water, and the other
components are mixed with it at 248°
to 266° F. The mixture is cooled off
E{pnnstantly stirring it and then dried,

1s powder can be stored, transported,
and used without danger, and develops
no smoke in the mine. ’El‘he,_ first mix-
ture is intended for deunse rocks, the
second for anthracite, and the third for
bituminous coal.

To protect blasting agents containing
nitro-glycerine and ammonium nitrale
Jrom moisture, and to prevent the ez-
udation of the wmitro-giycerine, Nobel
adds paraffine to them. He recom-
mends the following proportions: 68
per cent. of sodium nitrate, 7 per cent.
of paraffine, and 4 per cent. of charcoal.
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These ingredients are carefully mixed,
end 20 per cent. of mitro-glycerine is
added to the mixture. Or, 75 per cent,
of ammonium nitrate, 3 per cent. of
charcoal, 4 per cent. of paraffine, and
18 per cent. of nitro-glycerine.

iant Powder. Forty parts of nitro-
glycerine are mixed with 60 parts of a
dry mixture, consisting of 40 parts of
sodium nitrate, 6 of rosin, 6 of sulphur,
and 8 of infusorial earth or other anal-
ogous absorbent substance. This forms
a lmwerful blasting compound, which
will not ignite from contact with flame
nor from a blow, but may be readily
exploded by the shock given by dis-
charging a cap containing fulminate.

Faure & French’s Blasting Com-
pound is a mixture of 1 part of char-
coal, 16 of barium nitrate, and 1 of
nitro-cellulose stirred into a dough with
some water and then formed into disks
and dried.

Gun-Cotton.  Cotton-wool is im-
mersed in a boiling dilute solution of
potassium carbonate, then washed with
water and well dried. It is now steeped
for a few minutes in a cold mixture of
1 part of concentrated nitric acid and 3
::ri'p oil of vitriol, then squeezed, and
laced in a fresh acid mixture
and left there for 48 hours. It is then
again well squeezed and washed for a
long time with running water, and fin-
ally steeped in a solution of potassium
carbonate.

Gun-cotton thus manufactured will
keep without change indefinitely, and
may be kept under water for safety’s
sake, and possesses, after drying, all its
original properties.

1t is msoluble in water, alcohol, and
ether, It takes fire at 300° F., burning
away rapidly but without explosion;
but when ignited in a confined space,
or by percussion, it decomposes with a

again
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violent detonation, the energy of which
equals that of five times its weight of
gunpowder.

New Blusting Compounds.

L. Peralite 18 a coarse-grained pow-
der ‘consisting of 64 per cent. of salt-
petre, 30 per cent. of charcoal, and 6
per cent. of sulphide of antimony.

2. Juline contains 65 to 75 per cent.
of saltpetre, 10 per cent. of sulphur, 10
to 15 per cent. of lignite, 3 to 8 per cent.
of lum picrate, and 2 per cent. of
potassium chlorate,

New Blasting Compound from a

Combination of Honey and Glycerine.
The following proportions by weight
are used :

No.I. F iﬁ:ly parts of combination of
honey and glycerine, 12 of potassium
chlorate, 16 of potassium nitrate, 17 of
prepared sawdust, and 5 of prepared
chalk.

No. II. Thirty-eight parts of com-
bination of honey and gPyﬂerine, 19 of
potassium chlorate, 24 of potassium

nitrate, 10 of prepared sawdust, and 9
of prepared chalk.

The combination of honey and gly-
cerine is prepared as follows: Mix 1
part of nitrie acid of 1.50 specific grav-
1ty and 2 parts of sulphuric acid of 1.84
specific gravity, and let the mixture
cool off to 62° F. Eight parts of this
mixture are placed in a wooden vessel
lined with lead, and to this is added,
with slow and constant stirring, 1 part
of a mixture of equal parts of honey and
gﬁycerin&, keeping the temperature of
the compound between 59° and 68° F.
After stirring for about 5 minutes the
combination of honey and glycerine
settles on the bottom of the vessel., It
is then separated from the supernatant
acid and washed first with water and
next with a solution of soda to remove
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the last traces of acid. It is now ready
for- mixing with the other ingredients,
which must have been previously pul-
verized and intimately mixed.. he
sawdust flour 18 prepared by passing
ordinary suwdust through a fine sieve
and boiling it in a solution of soda until
all resinous and coloring substances
have been extracted, when it is washed
in cold water and dried.

Preparation of Blusting Compounds
by directly Nitrating Crude Tar Oifs.
The crude tar oils are gradually, com-
pounded by constant stirring with nitric
acid of a high grade. The clear o0il
standing over the precipitate is poured
off into another vessel, nitrie acid added
to the residue, and the process repeated.

The nitrogenized substances obtained
in this manner are washed, dried, and
mixed with substances yielding oxygen.
The nitrates of alkalies, potassium
chlorate, and the strongest nitric acid
(1.5 specific gravity) are principally
used for the purpose,

(relatinous - Nitro-glycerine. Cotton
carefully cleansed and comminuted is
boiled in a closed boiler with 5 parts by
weight of dextrine and some acetate of
ammonium ; the resulting jelly, of which
as much as 7 per cent. may be dissolved
in nitro-glycerine, forms with it a mass
from which no nitro-glycerine can es-

cape.

ll)j:‘.:} prepare the blasting eompound
“Forcite? 76 parts of the above gelat-
inous nitro-glycerine are mixed with
15 parts of saltpetre and 9 of sawdust.

riridge Shells of Eusily Combusti-
ble Substances. The material consists
of very loosely woven cotton or silk
tissue, which is impregnated with nitro-
glycerine, or with a mixture of sulphur
and saltpetre. When the tissue is dry
collodion, to which a small quantity o;
castor oil has been added, is poured
over it and it is then smoothed between
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rollers,

Fulminate of Mercury is used for
filling percussion caps. It is prepared
on a large scale by dissolving 1 part of
mercury in 12 of pure nitric acid of 1.36
specific gravity, and adding 12 of spirit
of wine, when a violent reaction takes
place, which is kept in check by adding
flradlually more alcohol. First, the
iquid becomes black by the separation
of metallic mereure;-, which, however,
soon disappears. When the liquid be-
ecomes cool the fulminate of mercu
separates as & crystalline powder. It
1s nearly insoluble in eold water: from
a l;nilin_g solution it is obtained in white
prismatic crystals. When kindled in
the open air it burns away like gun-
powder, but by percussion it is decom-
pused with a violent detonation. The
explosion of the fulminate is 80 violent
and rapid that it is necessary to moder-
ate it for percussion caps. For this
purpose it 18 mixed with potassium
nitrate or chlorate, For gun caps
potassium chlorate is generally mixed
with the fulminate, and powdered glass
1s sometimes added to increase the sen-
sibility of the mixture to explosion by
percussion. After a little nF the com-
position has been introduced into the
cap, it is made to adhere by a drop of
solution of shellaec in spirit of wine,
which renders it also water-proof.

Hulminate of Silver. Ten graing of
ure silver are dissolved, at a gentle

eat, in 70 drops of concentrated nitric
acid of 1.42 specific gravity and 50
drops of water. As soon as the silver
13 dissolved the heat i3 removed and
2,000 drops of alcohol are added. If
the ‘action does not commence after a
short time, a very gentle heat may be
applied until efferveseence begins, when
the fulminate of silver will be deposited
in minute needles, and may be further
treated as in the case of fulminate of
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mercury. When dry the fulminate of
silver must be handled with the greatest
caution, since it is exploded far more
easily than the fulminate of mercury.
It should be kept in small quantities
wrapped up separately in paper, and
laced in a pastebo box. The vio-
ence of its explosion renders it useless
for percussion caps, but it is employed
in detonating crackers, |
Fulminating Platinum i3 obtained
by dissolving binoxide of platinum in

diluted sulphuric acid and mixine the
solution with an excess of ammonia,

when a black precipitate will result
which detonates violently at about
400° F.

Fulminating Gold is obtained as a
buff-colored precipitate when ammonia
i3 added to a solution of terchlaoride of
gold. It explodes violently when
gently heated.

EXPLOSIVE AGENTS.

Blasting Cartridges. Dissolve 73
parts of saltpetre and 1 of magnesium
sulphate in } of their weight of boiling
water, and compound with 8 parts of
ground wood charcoal, 8 of bran, and
10 of sulphur, previously mixed dry.
Stir the mass thoroughly, and heat for
2 hours at a temperature of 284° F.,
and then dry in a drying apparatus for
5 hours at a temperature of 122° F.
The dried mass is pressed into cylin-
ders, four of which are generally
formed into a cartridge in a paper
shell.

Blasting Paper. Coat unsized T
with a l:ft miﬂture of 11 dra.‘nhng:rﬁf
ferrocyanide of potassium dissolved in
34 pints of water, 11 ounces of bass-
wood charcoal, 1} ounces of refined
saltpetre, 2} ounces of potassium chlo-
rate, and 6% drachms of wheat starch,
stirred to a paste with 1% ounces of
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water ; dry and smooth. For use rell
strips of the prepared paper into car-
tridges.

Ezplosive Combination. An explo-
sive combination consists, according to
a French patent, of 80 parts of pow-
dered potassium chlorate, 20 parts of
ordinary coal tar, and a porous, ab-
sorbent substance, such as pulverized
wond-charcoal or silicious earth. Po-
tassiom permanganate can be substi-
tuted for a portion of the chlorate.

Explosive Substance. This, accord-
ing to an English patent, consists of 9
paris of potassium chlorate, 2 of carbo-
hydrate (sugar), 1 of flour, and 1 of fer-
rocyanide of potassium,

rplosive and rotechnic Sub-
stances. Ferrocyanide of potassium,
saltpetre,and chlorate
of potassium are dis-
solved and mixed
with pulverized char-
coal. The water is
then evaporated, and
the substances are
combined by the ad-
mixture of paraffine
orresins. The paraf-
fine is used either
melted or dissolved
in benzine. The mass
is made into any de-
sired shape, and can
also be used for coat-
ing paper.

Method of Blastin
under Water it
Compressed Gun-col-
ton., In the accom-
Eanying illustration,

ig. 60, aa represent
layers of gun-cotton,
bthe eartridge of com-
pressed gun-entton,
and 4 the quick match
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with the cap. The
cartridge isenclosed in the rubber tube
e, which on the top is fastened water-
tight around tbe quick-match, so that
when the ecartridge is placed under
water the latter can penetrate the gun-
cotton ounly from below., The entire
charge is enclosed in the tin case ¢,
which is open on top and bottom for
the passage of water. The cartridge re-
mains explosible until all the gun-
cotton is soaked through by the water
entering from below, which with a
cartridge about 1 inch in diameter and
4% inches long will be the case in ex-
actly 22 hours, which makes the unex-
ted explosion of a charge missing
E‘rﬁ impossible after that time.
New Blasting Powder. Saltpetre,
tassium chlorate, and finely-pulver-
ized coal-tar pitch are converted with
benzine into a plastic paste, which is
made into flat cakes and freed from the
benzine by evaporation, and then
worked in the same manner asordinary
powder. The grains, which, like those
of the ordinary article, are-irregular in
form, can be made of any desired size.
The density, which is 0.9 or somewhat
more, corresponds with that of ordinary
gunpowder. This new powder pos-
sesses considerable hardness, does not
lose color, even when wet, and without
undergoing a change stands a higher
degree of heat than that of melting
tin. It is not inflammable by single
sparks of short duration. Ignited free,
it burns quickly with a white flame;
in a closed s it burns, however,
very energetically with little smoke
and leaving a very small residue. A
gun is not in the least affected by its
combustion products. The advantages
of this powder are: 1. Facility' and
quickness of manufacture. 2. Safety
.in its preparation. 3. Absence of all
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hygroscopic properties (4 ounces placed
upon a very sensitive scale in an open
window for 4 days of misty weather did
not increase in weight). 4, Superior
force, 23 times that u? ordinary powder,
5. V’er*_f small residue. 6, Scarcely
perceptible smoke,

New Method of Preparing Giant
Powder. Two mixtures are prepared :

_a. 36.06 parts of potassium or sodium
bisulphate, 28.60 of potassium nitrate,
and 9.20 of glycerine.

b. b0to 55 of some chlorate, and
50 to 45 parts of a subsiance rich in
carbon.

On igniting a mixture of the two, it
i3 claimed mixture b evolves sufficient
heat to effect the nitrification of the
glycerine and explosion of the nitro-
glycerine. The matertal rich in carbon
18 saturated with concentrated solutions
of the bisulphate, nitrate, and chlorate,
and dried. The mass i then mixed
with the glycerine and made into car-
trl}igea._

eparation of Hyponitric Acid and
tta Use for Eag!ﬂ&iﬂa and Illuminating
Substances. The following process has
been patented in France and Germany :
ﬁlEEt& %i; }lea% li: heated in the retort

g. 61). "The developed gases are
first conducted through all:leghuric acid,
‘which retaina the moisture, and then
into the condensers C'of enamelled cast-
iron, which rest in the cooling vessel E,
whose cooling fluid is kept at zero by
the ice machine . While the oxygen
escapes for forther use through D, the
hyponitrie acid collects in the reser-
voirs H and J, the first of which is pro-
vided with a test-cock for the examina.
tion of the acid. The reservoir I con-
tains sulphuric acid. From J the
hyponitric acid is brought by the pump
O into the vessel L, and from there is
drawn into tin cans. The oxide of lead
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‘in the retorts is reconverted into nitrate
by nitric acid.

A mixture of carbon di-sulphide and
hyponitric acid is a powerful explosive,
which is exploded by fulminate of mer-
cury or gunpowder. It does not ex-
plode by a shock alone, nor by heating
to 398° F. A mixture of equal parts
of hyponitric acid and carbon di-sul-
phide gives the most powerful explo-
sion.

The mixture buros in the open air
with a brilliant white light, which is
powerfully actinic.

MATCHES.

Swedish Matches are made in Swe-
den almost exelusively of white poplar
wood, it being the cheapest, locks
of the length of the match are cut by
machinery from the round logs and
splintered, the splints kiln-dried and
coated with paraffine. The end to be
covered with the inflammable com-

ne in benzine, when they are
dried. They are then dipped
inflammable compound, which should
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ignite easily

E}'I]ur]anta:l:f pﬂ:aﬂlum 2000 2000
Lo . ; o :
Eound is dipped in a solution of paraf- Minium

again Antimony trisulphide 1250

into the Chromate of potnasium lgl}g

. 250

Gum-Arabic. . .
Paraffine . .
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be of such a consiztency that only small
drops remain adhering to the stick.
The following mixtures are used :

In Nos. 1. and II. the paraffine is first
rubbed up with the antimony and
then incorporated with the compound.
The compound ignites easily and trans-
mita the flame quickly to the wood.
Matches with compound Neo. II. ig-
nite well and burn quietly. Maitches
with No, III. ignite easily on the
striking surface and quickly transmit
the flame to the wood. ompound
No. IV. furnishes matches exactly like
those of the Jinkiping product; they
on the striking surface,
transmit the flame quickly to the wood,
burn quietly and without noise,

Striking Surface of Swedish Matches
consists of a compound prepared by

PARTS,
A

‘1. II. TIL. 1IV.
2000 4000

2000 4000
1300 3000
750 1500
670 670

2150
2600
1250

670
250

. 1150
. 2500
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niixing 9 parts of amorphous phos-
phorus, 7 of iron pyrites pulverized
and sifted, 3 of pulverized glass and 1
of glue or gum with the requisite quan-
tity of water.

Matehes without Sulphwur, which can
be ignited by friction on any surface
and do not absorb moisture from the
air, are prepared by dipping the
matches into a hot solution of any kind
of fat, and using the following inflam-
mable compound : Seven parts of phos
phorus, 7 of gum-Arabie, 40 ufp lead
nitrate, 5 of pulverized glass, and 10 of
water.

Inflammable Compounds. H.Schwars
recommends the following mixtures as
giving excellent resulis; 1. One part of
pulverized sulphur is melted in warm
water with 4 of yellow phosphorus.
Most of the water is then poured off
and the fiuid mixture rubbed inti-
mately with 4 Jm,rta of dextrine gum,
Now compound 45 parts of minium
with 1} equivalent of nitric acid, dry
the mixture, pulverize it, and add it

radually to the phosphorus mixture.

e matches are saturated with soln-
tion of pine rosin in aleohol, and dried
at a moderate heat.

II. Mix 1 part of phosphorus, 5 of
chalk, 2.8 of anhydrous gypsum, 6 of
pulverized glass, and 6 of some aggluti-
nant and coloring matter. This com-

um_i r.pt%:ireuthn m:lghhutﬁking Bur-

ace, ignites with a slight report, and
does not absorb moisture, K
Inflammable Compound  without

FPhosphorus. Thirty-six p of
plumbic dioxide, 15 of chlorate of
potassium, 9 of manganese dioxide, §
of flowers of sulphur, 6 each of infuo-
sorial earth, pulverized glass or sand
:ﬂ;ld amorphous phosphorus, and 8 of
glue,
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The compound ignites by friction on
any surface.

Parlor Matches. The sticks are first
thoroughly dried, then scaked with
stearic acid, and I’innllg dipped into an
inflammable compound prepared from
3 parts of phosphorus, 1 of gum traga-
canth, 3 of water, 2 of fine sand, and 2
of red lead. To perfume the matcheu
they are dipped, after the compound is
dry, into a sclution of aromatic gum
made of 4 paris of benzoin in 1 of
spirit of wine of 40° B,

Colored Parlor Matches. The in-
flammable compound on the end of the
matches may be coated with different
colored lacquers to give a variegated
appearance when placed in boxes,

The lacquers are prepared in the
following manner: Eight parts of pul.
verized rosin are dissolved in a hot
mixture of 200 parts of alcohol and
4 parts of glycerine, and 40 parts of
solution of shellac added to the hot
solution. The whole ia then thoroughly
agitated and, while. yet warm, com-
pounded with the necesssry quantity
of coloring matter, and finally allowed
to cool.

The green iridescent bronze color,
which is in great demand, requires for
the above solution of lacquer 80 parts
of erystullized fuchsine, or 28 8 of
methyl-violet. To produce viole: an
addition of only § part of methyl-violet
is required ; for blue § part of aniline
blue soluble in water; for orange 4
rﬂa of aniline orange; for blue-green

part of methyl-green. For yellow-
green 2 parts of blue-green are mixed
with 1 of orange; and for red 32 parts
of coralline with an addition of 2 parts
of caustic soda-lye, dissolved in the
above lacquer,

Anti-phosphorus Matches. The paste
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for the friction surface consists of
minium, sund; and amorphous phos-
phorus rubbed up with a solution of
gum-Arabie and applied with a brush ;
or of 10 parts of amorplrous phosphorus,
8 of pyrolusite or antimony trisulphide,
and 3 to 6 of glue dissolved in water.
To prepare the matches the ends are

first dipped into melted sulphur, stearic

acid, or wax, and then into a compound
of 6 parts of chlorate of potassium and
2 to 3 of trisulphide of antimony mixed
with a solution of 1 part of glue in
water. It must be remarked here that
the mixture of bichromate of potassium
and antimony is exceedingly danger-
ous, as it is easily ignited by a shock or
friction.

Matches Inextinguishable by the
Wind, Bheets of paper, thin paste-
board, or wood are saturated with a
solution of saltpetre in water to which
has been added some substance emitting
an agreeable odor while burning. When
the sheets are dry, a thin layer of a
phosphorus compound, as is used in
the manufacture of friction matches,
and to which some incombustible sub-
stance, as pulverized glass, fine sand,
ele., has been added, is placed between
iwo of them, leaving a part of one end
free for handling. When dry the 2
sheets are pasted together, and this is
cut up into sirips of suitable shape.
These strips are then coated with a
varnish to protect them from moisture
and to prevent their ignition by friction
during transportation, ete.

Matches without Phosphorus. Pre-
pare a paste of 10 parts of dextrine, 75
of pulverized chlorate of potassium, 35
of pulverized Flumhic dioxide, and a

like quantity of pulverized pyrites with
the necessary quantity of water, and
dip the end of the splints into the com-
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pound,

Matches without Phosphorus, of an
excellent quality, and in the manufact-
ure of which there is not the slightest
danger, are obtained from the follow-
ing mixture: 53.8 parts of chlorate
of potassinm, 10 of gum-Arabic, 3 of
guw tragacanth, 6 of pyrolusite, 6 of
ferric oxide, 12 of pulverized glass, 5
of bichromate of potassium, 3 of sul-
phur, 1.2 of chalk, and sufficient water.

Paraffine or sulphur is used for trans-
mitting the flame to the wood. The
matches ean only be ignited by being

struck on a surfuce composed of the
following mixture: Five parts of anti-
mony trisulphide, 3 of amorphous phos-
phorus, 14 of pyrolusite, and 4 of glue.

Ameorces d’Allumettes are matches
prepared from 20 parts of phosphorus
5.6 of gun-cotton, 5 of pulverized woo
chareoal, 5 of iron filings, 51.5 of sul-
phur, and 10 of gum.

Nickie’'s Process of Preparing an
Amorphous Phosphorus from the Ordi-
nary Article. The conversion of ordi-
nary into amorphous phosphorus is ac-
complished by heating nrtiiuary phos-
phorus from 446° to 482° F. in a closed
iron boiler. After 3 or 4 weeks the

hosphorus is found to be converted
into a red, brittle mass which is ground
by millstones under water, and sepa-
rated from the ordinary phosphorus
either by bisulphide of carbon or caustic
soda, in which the latter is soluble.
The tem perature requires careful regu-
lation, for if it is allowed to rise to 500°
F. the amorphous phosphorus quickly
resumes the ordinary condition, evolv-
ing the heat which it had absorbed dur-
ing its conversion, and thus converting
much of the phosphorus into vapor.
This reconversion may be shown by

heating a little amorphous phosphorus
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in & test-tube, when drops of ordinary resulting in the decay of the lower jaw.
phosphorus condeuse on the cool part This evil may be greatly mitigated by
of the tube. Ordinary phosphorus is good ventilation or by diffusing turpen-
very poisonous, while amorphous tine vapor through the air of the work-

hosphorus appears to be harmless. room, or may be entirely obviated by
Ii‘he vapor of phesphorus produces a substituting amorphous phosphorus for

very injurious effect upon the persons the ordinary variety.
engaged in the manufacture of matches,
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Henley’s Twentieth Century Formulas 1907

Pyrotechnics

FIREWORKS.

The chief chemieal process is, of
conrse, oxidation.  Qxidation may be
produced by the atmosphere, but in many
ciases {his Is not enoogh, and then the
pyrotechnist must employ his kuowledge
of chemistry in selecting oxidizing agents.

The ehiel of these oxidizing agents are
chlorates and nitrates, the cifect of which
is to promote the continuance of com-
bushion when it s once started.  They
are specially useful, owing to their solid
nun-hygroscopic nature. Then ingredi-
enls are needed to prevent the too speedy

action of the oxidizing agents, to regulate:

the process of combustion, such as
calomel, sand, and sulphate of potash.
Thirdly, there are the active ingredients
that produce the desired effect, prominent
among which are substances that in
contact with flame impart some special
color to it. Brilliancy and brightness
are 1mparted by steel, zinc, and copper

filings. Other substances employed are
lampblack with gunpowder, and, for
theatre purposes, lycopodium.

Fireworks may be classified under
four heads, viz.:

1. Single fireworks.

2. Terrestrial fireworks, which are
placed upon the ground and the fire
1ssues direct from the surface.

3. Atmospheric fireworks, which begin
their display in the air.

4. Aquatic fireworks, in which oxida-
tion 1s so intense that they produce a
flame under water.

Rockets.—First and foremost among
atmospherie fireworks are rockets, made
in different sizes, each requiring a slightly
different percentage composition. A good
formula is

Sulphur............ 1 part
Carbon, wood....... 2 parts
Niter............... 4 parts

Meal powder........ 1 part

*eal powder is a fine black or brown
dust, which acts as a diluent.

Roman Candles.—Roman candles are
somewhat after the same principle. An
average formula is:

Sulphur............ 4 parts
Carbon............. 3 parts
Niter............ 8 parts

CHILDREN'’S SAFE FIREWORKS
(SPARKLERS):

Coat 12 inch lengthz of No. 18 Iron

Wire with a compound consisting of:

Powdered sulphur ... 1 ounce
Potassium nitrate ... &5 ounces
Powdered charcoal .. 134 ounces
Iron filings ......... 2 ounces
Aluminum powder ... 14 ounce

mixed in shellac to a thick c¢reamy con-
sistency. Dip the wires in the mixture
and then insert the base end of wires in
holes drilled into a beoard, until the mix-
ture dries. Repeat this process until each
wire is covered with a thick coat.

COLORED FIRES,

The compounds should be ignited in a
small pill box resting on a plate. All the
ingredients must be dried and powdered
separately, and then lightly mixed on a
sheet of paper. Always bear in mind
that sulphur and chlorate of potassium
explode violently if rubbed together.

Smokeless Vari-Colored Fire.—First
take barytes or strontium, and bring to
a glowing heat in a suitable dish, remove
from the fire, and add the shellac. The
latter {unpowdered) will melt at once,
and can then be intimately mixed with
the barytes or strontium by means of a
spatula. After cooling, pulverize. One
may also add about 24 per cent of pow-
dered magnesium to increase the effect.
Take for instance 4 parts of barytes or
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strontium and 1 part of shellac.

The following salts, if finely powdered
and burned in an iron ladle with a little
spirits, will communicate to the flame

their peculiar colors.

'otassium nitrate or sodium chlorate,

yellow.

I‘utagaium chlorate, violet.
Calcium chloride, orange.

Strontium nitrate, red.

Barium nitrate, apple green.
Copper nitrate, emcrald green.

Borax, green.

Lithium chioride, purple.

The colored fires are used l_a.rfelﬁ
production of various theatrical effects.

Blue Fire.
I.—Ter-sulphuret of
antimony.......
Sulphur:.........
Nitrate of potassium
II.—Sulphur....

Potassium sulphate
Ammonio-cupriec

sulphate . .. ....
Potassium nitrate..
Potassium chlorate

I1I.—Chlorate of potash.

Calomel...... ....
Copper sulphate. ..
Shellae...........
I1V.—Ore pigment.. .. ..
Charcoal... ......
Potassium chloride
Sulpbur..........

Potassium nitrate..

V.—Potassium chlorate
Copper chlorate. ..
Aleohol .. .. .. .. ..
Water....... Ve e

1 part
2 parts
6 parts
15 parts
15 parts

15 parts
27 parts
28 parts

8 parts
4 parts
5 partis
3 parts
2 parts
3 parts
5 parts
13 partis
77 parts
10 p..rts
20 parts
20 parts

100 parts

VI.—Copper chlorate. .. 100 part

Copper nitrate. . ..
BﬂriIl.ﬁIl chlorate. ..

50 parts
25 part.

Potassium chlorate 100 parts

Aleohol ... .......

500 parts

Water ...........L1L000 partr

in the
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Green.—

I.—Barium chlorate.,. 20 parts
Alcohol.......... 20 parts
Water............ 100 parts

11,—Barium nitrate.... 10 parts
Potassium chlorate 10 parts
Aleohol.......... 20 parts
Water....... . ... 100 parte

IIL.—Shellae...,....... & parts
Barium nitrate.... 1} parts

Pound after cooling, and add
Barium chlorate, 2 to 5 per cent.
Red.—
I.—Shellae.......... 5 parts
Strontium nitrate 1 to 1.2 parts
Preparation as in green fire. In damp
weather add 2 to 4 per cent of potassium

chlorate to the red flame; the latter
causes a little more smoke.

I1.—Strontium nitrate.. 20 parts
Potassium chlorate 10 parts
Alcohol.......... 20 parts
Water............ 100 paris

Yellow.—

I-—Eulphul'. P I A ]-u' P&ﬂs
Dried carbonate of

soda........... 238 parts
Chlorate of potas-

sium........... 6] parts

I1.—Sodium chlorate... 20 parts
Potassium oxalate. 10 parts

Aleohol.......... 20 parts
Water........ -« «» 100 parts
Violet.— |

I—Strontium chlorate. 15 parts
Copper chlorate. .. 15 parts
Potassium chlorate 15 parts
Alcohol .. ........ 50 parts
Water........ .+ .. 100 parts

II.—Potassium chlorate 20 parts
Strontium chlorate. 20 parts

Copper chlorate. .. 10 parts

Alechol .. ........ 50 parts

Water............ 100 parts
Lilac.—
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Potassium chlorate 20 parts

Copper chlorate. .. 10 parts
Strontium chloride. 10 parts
Alcohol .. ........ 50 parts
Water............ 100 parts
Mauve.—
Chlorate of potash. 28 parts
Calomel.......... 12 parts
Shellac........... 4 paris
Strontium nitrate.. 4 parts
Cupric sulphate... 2 parts
Fat.............. 1 part
Purple.—
Copper sulphide... 8 parts
Calomel.......... 7 parts
Sulphur.......... & parts
Chlorate of potash. 16 parts
White.—
l.—-—Gunﬁnwder ...... .15 parts
Sulphur....... ... 22 parts
Nitrate of potassium 64 parts
I1.—Potassium nitrate... 80 parts
Sulphur........... 10 parts
Antimony sulphide
(black).......... b parts
Flour............. 8 parts
Powdered camphor. 2 parts
III.—Charcoal... .. ..... 1 part
Sulpbur........... 11 parts
Potassium sulphide. 88 parts

I1V.—Stearine,........ 1 part
Barium carbonate,. 1 part
Milk sugar,........ 4 parts
Potassium nitrate.... 4
Potassium chlorate. 12 parts

As a general rule, a corresponding
quantity of shellac maj be taken instea
of the sulphur for inside fireworks.

The directions for using these solu-
tions are simply to imbibe bibulous pa-
pers in them, then carefully dry and roll
tightly into rolls of suitable length, accord-
ing to the length of time they are to burn.

Fuses.—For fuses or igniting papers,
the following ig used: g & Pap
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Potassium nitrate... 2 parts
Lead acetate....... 40 parts

Water........ .. ... 100 parts

Mix and dissolve, and in the aolution
place unsized paper; raise to nearly a boil
and keep at this temperature for 20
minutes. If the paper is to be “slow,”
it may now be taken out, dried, cut into
strips, and rolled. If to be “faster,”” the
heat is to be continued longer, according
to the quickness desired. Care must be
taken to avoid boiling, which might dis-
integrate the paper.

In preparing these papers, every pre-
caution against fire should be taken, and
their preparation in the shop or house
sh::mlm:fl not be thought of. In making
the solutions, ete., where heat i1s neces-
sary, the water bath should invariably
be used.

PYROTECHNIC MAGIC.

. [Caution.— When about to place any
lighted material in the muut]? be sure
that the mouth is well coated with saliva,
and that you are exhaling the breath con-
tinuously, with greater or less force,
gccardmy to the amount of heat you can
ear.
If the lighted material shows a ten-
dency to burn the mouth, do not attempt
io drag it out juirﬁ'ﬁy, but simply shut the
lips tight, and breathe through the nose,
and the fire must go out instantly.

In the Human Gas Trick, where a
flame 10 to 15 inches long is blown from
the mouth, be careful after lighting the
%a, fo coniinue w exhale the breath.

hen you desire the gas to go out, sim-
El]r shut the lips tight and hold the

reath for a few seconds. 1In this trick,
until the gas iz well out, any inhalation
is likely to be attended with the most
serious results.

The several cautions above given may
be examined with a lighted match, first
removing, after lighting the match, any
brimstone or phosphorus from its end.]
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To Fire Paper, etc., by Breathing on to drip.

it.—:This secret seems little known to
conjurers.

Half fill a half-ounce bottle with car-
bon disulphide, and drop in 1 or 2 frag-
ments of phosphorus, each the size of a
pea, which will quickly dissolve. Shake
up the liquid, and pcur out a small tea-
spoonful onto a piece of blotting paper.

he carbon disulphide will qm'::l-ﬁy evap-
orate, leaving a film of phosphorus on
the paper, which will quickly emit fumes
and burst into flame. The once-popu-

lar term Fenian fire was derived from

the supposed use of this liquid by the
Fentans for the purpose of setting fire to
houses by throwing a bottle down a
chlmneK' or through a window, the bottle
to break and its contents to speedily set
fire to the place.

For the purpose of experimert this
liquid should only be prepared in small
ql;lﬂntltles as above, and any left over
should be poured away onto the soil in
the open air, so as to obviate the risk of
fire. Thin paper may be fired in a sim-
ilar manner with the acid bulbs and
powder already mentioned. The pow-
der should be formed into a paste, laid on
the paper, and allowed to dry. Then the
weid bulb is pasted over the powder.

B Brimstone.— YWrap cotton
around two small pieces of Erimstunc
and wet it with gasoline; take between the
fingers, squee:ing the surli.lus li‘ﬂ;ﬁd out,
light it with a candle, throw back the
head well, and put it on the tongue blaz-

ing. Blow fire from mouth, and observe
that a freshly blown-out candle may be
lighted from the flame, which makes it
more effective. After lighting candle
ehew up brimstone and pretend to OW.

Blazing Sponge Trick.—Take 2 or 3
small sponges, place them in a ladle;
pour Eust enough oil or gasoline over
them to wet them. Be very careful not
to have enough oil on them to cause them

191

FIREWORKS & EXPLOSIVES

Set fire to the sponges and take
one of them up with the tongs, and throw
the head back and drop the blazing
sponge in the mouth, expelling the
breath all the time. Now close your
mouth quickly; this cuts off the air from
the flame and it immediately goes out.
Be careful not to drop the sponge on the
face or chin. Remove sponge under
cover of a handkerchief before placing
the second one in the mouth.

Burning Sealing Wax,—Take a stick
of common sealing wax in one hand and
a candle in the other, melt the wax over
the candle, and put on your tongue while
blazing. The moisture of the mouth
cools ﬁ: almost instantly. Care shouid
be taken not to get any on the lips, chin,
or hands.

Demon Bowls of Fire,—The performer
has three 63-inch brass bowls on a table,
and openly pours ordinary clean water
(may be drunk) into bowls, until each is
about half full. Then by simply passing
the hand over bowls they each take fire
and produce a flame 12 to 20 inches high.

Each bowl contains about 2 tea-
spoonfuls of ether, upon which is placed
a small piece of the metal potassium,
about the size of a pea. If the ether be
pure the potassium will not be acted
upon. When the water is poured into
the bow!l the ether and potassium float
up, the latter acting vigorously on the
water, evolving hydrogen and setting fire
thereto, and to the ether as well.

The water may be poured into the
bowl and lighted at command. In this
case the potassium and ether are kept
separated in the bowl, the former in a
little cup on one side;, and the latter in
the bo y of the bow!l. The water is
poured in, and on rocking the bowl it is
caused to wash into the little cup, the
potassium floats up, and the fire is pro-

duced.
N. B—The above tricks are not safe
in any but specially made bowls, i. e,
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bowls with the wide flange round edge to
prevent the accidental spilling of any
portion of the burning ether.

The Bun:un‘ﬁ Banana.—Place some
alcohol in n ladle and set fire to it. Dip
a banana in the blazing alechol and eat
it while it is blazing. As soon as it is
placed in the mouth the fire goes out.

Sparks from the Finger Tips.—Take a
small piece of tin about } inch wide and
1; inches long. Bend this in the shape
of & ring. To the center of this piece
solder another small piece of tin bent in
the shape of a letter U; between the

ends of this U place a small piece of wax
tape about § inch long. Take a piece of
small rubber tubing about 2 feet in length
and to one end of this attach a hollow
rubber ball, which you must partly fill
with iron filings. Place the rubber ball
containing the iron filings under the arm
and pass the rubber tube down through
the sleeve of the coat to the palm of the
band; now place the tin ring upon the
middle finger, with the wax taper inside
of the hand. Light this taper. By
pressing the arm down sharply on the
rubber ball, the force of the air will drive
some of the iron filings through the rub-
ber tube and out through the flame of the
burning taper, when they will ignite and
cause a beautiful shower of sparks to ap-
pear to rain from the finger tips.

To Take Boiling Lead in the Mouth. —
The metal used, while not unlike lead in
appearance, is not the ordinary metal,
but is really an alloy composed of the
following substances:

Bismuth...... .. ... B parts
Lead............... 5 parts
Tia................ @ parts

Ton prepare it, first melt the lead in a

crucible, then add the bismuth and finally
the tin, and stir well together with a piece
of tobacco pipe stem. This *fusible
metal” will melt in boiling water, and a
teaspoon cast from the alloy will melt if
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very hot water be poured into it, or if
boiling water be stirred with it. If the
water be not quite boiling, as is pretty
sure to be the case if tea from a teapot is

used, in all probabili.y the heat will be
insufficient to melt the spoon. But b
melting the alloy and adding to it a small
quantity of quicksilver a compound will
be produced, which, thnui;;h solid at the
ordinary temperature, will melt in water
very wmuch below the boiling point.
Another variety of easily fusible alloy is
made by melting together

Bismuth........ ., 7 to 8 parts
Lead......... .. .. 4 parts
Tin..........,... 2 paris
Cadmium......... 1 to 2 parts

This mixture melts at 158°, that given
above at 208° F.
Either one of the several alloys above
iven will contain considerably r:ss heat
than lead, and In consequence be the
more suitabue for the purposes of a *“Fire

Kill}ﬁ'-"

hen a body is melted it is raised to a
certain temperature and then gets no
hotter, not even if the fire be increased —
ull the extra heat goes to melt the re-
maincer of the substance.

Second Method.—This is done with a
ladle constructed similarly to the tin cup
in a previous trick. The lead, genuine in
this case, is, apparently, drunk from the
ladle, which is then tilted, that it may
be seen to be empty. The lead is con-
cealed in the secret interior of the ladle,
and a solid piece of lead is in ¢onclusion
dropped from the mouth, as congealed
metal.

To Eat Burning Coals.—In the first
lace make a good charcoal fire in the
urnace. Just before commencing the

act throw in three or four pieces of soft
pine. When burnt to a coal one cannot
tell the difference between tbis and char-
coal, except by sticking a fork into 1,
This will not burn in the least, while the
genuine charcoal will. You can stick
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vour fork into these coals without any
dificulty, but the charcoal is brittle and
hard; it breaks before the fork goes into
it.

Chain of Fire, —Take a piece of candle
wick 8 or 10 inches long, saturated with
kerosene oil, squeeze out surplus oil.
Take hold of one end with your fire tongs,
light by furnace, throw back your head,
and lower it into your mouth while ex-
haling the breath freely. When all in,
close your lips and remove in handker-
chief,

NoreE.—Have a good hold of the end
with the tongs, for iﬁt should fall it would
probably inflict a serious burn; for this
rcason also no burning oil must drop
from the cotton.

Biting Off Red-Hot Iron.—Take s
piece of hoop iron about 2 feet long,
place it in a vise and bend it backwards
and forwards, about an inch from the
end, until it is nearly broken off. Put
this in a furnace until it becomes red hot,
then takeit in your right hand, grasp the
broken end in your teeth, being careful
not to let it touch your lips or your
tongue, make a “face’ as though it was
terribly hard to bite off, and let the
broken end drop from betweer your teeth
into a pail of water éwhich you should
always have at hand in case of fire),
when the hissing will induce the belief
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that the portion bitten off is still “red
hot"” —it may be, for that matter, if the
iron be nearly broken off in the first place
and if you have good teeth and are not
afraid to injure them.

Water Stirred Yellow, Scarlet, and
Colorless.—Obtain a glass tube with one
end hermetically sealed and drawn into a
fine point that will break easily. Intoan
ale glass put a solution of mercury bi-
ehloride (corrosive sublimate, a deadly
poison) and into the tube a strong solu-
tion of potassium iodide so adjusted in
strength that it will redissolve the scarlet
precipitate formed by the union of the
two liquids, While stirring the solution
in the glass the bottom of the tube (ap-
parently a glass rod) is broken and a
small portion of its contents allowed to
escape, which praduces a beautiful sear-
let. The balance of the fluid in the tube
is retained there by simply keeping the
thumb on the open top end. ('.l,?nn_tinue
the sticring, allowing the balance of the
contents n}% the tube to escape, and the
scarlet fluid apain becomes colorless.
Beifore the scarlet appears the liquid is
yvellow,

To heighten the effect, another ale
glass, containing only clean water and a
solid glass stirring-rod, may be handed
to one of the company, with instructions
to do the same as the performer; the
result is amusing.





