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INTRODUCTION
To tho.e contemplatina: the makinli of llrework... either

pl"ofes.ionally or a. an amusement it i. desirable to under­
~alld the principles which 8'0vern the operation. of lhe
variou. devices a. well a' the compo.ition. of the chemi­
cal. enlerinr into their produdion.

The principle of colored liliht. i. ba.ed on:
I lit. Producine a mixture that will bum at a

reuonable .peed. while ..ener.tina: an inten.e heat.
2nd. Addinli thereto the ..It. of ,uch element.,

in the .peCtrum of which. prodominate lines of the de·
.ired colo",.

Heat Iieneratinli compound. con.ilft chieny of:

(a). Suw'anCC':ll which yield oltYlien freely when
i..niled. in the pl"CM:T\ce of carbon. viz:

Pota..ium chlorate.
Pota..ium per.ehlorete.
Pota..ium nitrate.
Sodium chlorate.
Barium nib'ate.
StrODDwn mb'ate.

(b). Carbon and Carbon1l.CeOUl .ources. v~:

Charcoal,
Shellac.
Fo..il Iium••
Re.in.~

A.phahum.

Dextrine.
Stearine.
SUiar of millc..
Corn flour etc.

In addition to the above there are .ome .ublt.nce.
which when added to colored. lire compo'lbon. increue
the affinity of the several coniRituenta for one another

thereby improvini the colo". V1Z~

Sulphur
Picric aeid

and in the inlltance of blue and Iireen lire- it ill a1moll:
eSlential to add an ea.ay volatilized. chloride in order to
Iiet sufficient depth of color.
viz: Calomel

Sal Ammoniac.
The exact funttion of these laiR named .ub4tancel

i. not entirely dear but it appca" that the be..- .pe&um.
ate yielded by the chlorides of the elementl. However
molt chlorides are deliquescent and therelore un.u.ited
to llrework. makina:. By addinli a .uw..nce that yield.
chlorine freely at the moment of decompollition the
necestary condition. .re produced for obtaininl the belA
re.ult..

The followinl .ubiRances are molft aeneraUy UHd
lor producini pyrotechnical colo....

PURPLE
SlrontilU1l and CoPl*' compowuU.

ORANGE
Strontium and $odium .alt.•.

Bright or "Plain" Mixings
Con.iilt almolft entirely 01:

Saltpeter.
rarel)' Lead niHate.

Sulphur.
Charcoal or lampblack.

with th. addition of
Steel lliinc"
Iron borinis,
Zinc powder,
Antimony,
Orpiment.
Realliar.

PINK
Calcium carbonate.
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Cakium lu}Ph.k,
Cakium oxalate.

GREEN
B.rium nitr.te.
B.rium ",h\o... tc.
Boric ~id.

a.GCl. rar",l,. n...liwn n~.lc.

RED
Stronu.- nit... t""
SCronrium earbonaee.
• ll-d ...dy L.icbiwn -.le..

BLUE
Copp" ea.rhoonate,
Copper ..~
Copp" aulpJwe.
Copper black o.iel,
Coppco- &. Ammoniwn .wpMl..
Copper o-..Iate,.
Copper &. Ammonium ehl.......

YELLOW
Sodium _alatc-.
Sodium bicarbon.-e.
Sodium metanu~ak.

The int",nal,. brill:ht while lparka are prodlKeci b,.
aluminum powdc.. At OIl'" U- Ma,__um w.. UMd
for Ihi. pu~ but ;t h.. __ entirely diecontin......

PART«L

INGREDIENTS

SALTPETER

(Nitre-Potassium nitrate)
SpcciiUlliou fM wJrpmr to be IAMCl ia Meworb

_Idn, ICll.1l 10f ...II thai it de whit. and ahould
"' ffOUnG 6fte -.h to JlU' thJ.o h. a aieve of 80
to 100 -.I.. It el-Jd o;.o.in 1_ I,. 01 .odi_.
caki_ ..ncl lftaI1'Ielium ae.l. co.~

POTASSIUM CHLORATE
K Cl 0,

FM P71~ic"

P'II'I' II it a!.ould be ....hil.. gill ..... and co....in not
0". J.i 01 I,. of -diWZlo calcium ..d bromiae combin_
It tlaPi'1d 'N 01. &I. _ 6a__ ....Its- I ;.< _

SPECIAL WARNING
Newer mix dry palaMlum d1lorllle willi Nd

pholphOrul, b1Kk .nUnlony lulphl. 01
II"'phuI. Thl mixture wlM detoMl. tpOnlan...
oully wllh ••"'IIM", bIIll. Alw.ya mollien
the pol....um chlDl1lIa wllh .ller before
mixing It wllh tM .bow chemlClta or enythlng
.1.., lUll to be uf••

POTASSIUM PERCHLOlItATE.

K Cl O.
1lli.e .cuntly produc;ed I"bftanu: form...lIoth. ,,&I.

~hI. addiu-. to the pyrotll!Chni.. an. Conl&iain. 'ver>
more 0""'. than ct.e dJo....t. it .. Ie- liable to d&­
e Fe,;SOn c!lloI ro 1M fad thai: it .. a ..b 01~
..cicI ....tudl i.e ......uc1Io mole "aWe ac;;.d than ",hlo.ie from
which the dJorlte i.e deri"ed. II can be MlbAitulad lor
the dJota.. la mCllll: mi...... anc! can be eaJeI,. ...cd in
_e<tion ....ith .wIph......

SULPHUR.

1M "'So.. rol .ulplalll" .......ch .. IINICI it
.Imoa white and e • la b... of '0 1M. "'F'1owen­
01 .ulpl.ur .. aMo eo==rimOl UMd.. wei at~

..DIoUId MIIphllt ....hich buma IOmewMI .lower than the
6r« two "-rilllP•. Speci&e.atioM can fOT 1_ eMn 1110
of 1,.· 01 "pUriti. and the fin.1T polUld .houkl Pall'

dlroqh • 1Ii_ of 120 ....

CHARCOAL.

Wi&rw coal .. the bMt few &r-ork. P'-rl' • !hr.
coal __ &0. lUl.y 10ft w-.cl ie. 1I,u·.... Pine coal
.. ..,. -..bk <ll&rcoaI
that • lwoWIl tint UwIica_ ilK: pI ... """,niutio.
... alwM be ...oicW. Aiao it Mao It colin lftiaUnum
..... 'dd ••••plria .
canlln, ......1 timet will dild_ an enai". &m01IM
of _n.d etc-

LAMPBLACK.

To malr.... coad ~hl lIItar it ,hoWd be frH
from oU III" .... u..pwiriee Inc! it it ,Om_mM lieu...,.
to 'o.k. it at win 'be nplainM laler. in onlct to Ce! nd
of ,,"ol..ua. imp.mtiee which impair ita brilianc:y .. b.an..

SHELLAC

.nd other gums etc.
ShcU.."" a cum like .uh4l..ncI, i.e lhl aKllltion of ....

illu<!\ lill'inc on .. 1II.c. vllriety of lreu in nonh... India.
Atler ,oinl IhrOll.h vario". plac"''''''' il fin.Uy re""h.
thil country in .ome do~en dilf",rent ...dc•.

ro. the bd\ work
.hcllac i...Imoll. incli.penMblc but for !Rack ,oad., t..bleau
fir.. and lor.:.},.,. a numbcr of lubltihlte 'WN have boten
introdllCcd 'lICh II Kauri; a 'Ollil .c,;n of .. li,ht ,.cllow
10" dar. brown colo•. obtained. from New Zclaad. Red.
GUM _.. from the KanC"100 l.lan'" S .ilci from
A~..li.. K. D. GUll. il \l1C'CI fM c0ftn lire. A.ph.I,....
prodllCll' uuUcnt colon when 'naly crov.nd '"'" owiaa
to ita conlaininc .ull'h.., 0. Pc,n.pa on ..eeollnt of b+
in, 10 e..it,. clccompoacd it i. liabl", co cauee 'polltaneout

c;~ \",IlIion wMn miucl. with pot..a_ ehJ-. A mi&.
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l\It'e 01 the.e wiD esplode Tiolendy wLen eN" widl ..
halfUl'la' Oft en ell"iL With potuaN. perddont&, }.ow.
..._. il ia _til.,...... 1M~At~ » ..
beoIl, So c.ded Creen Gum iI ,,*-ly powckncl. coconut

.heu. end lr.&. IlO more value in P7'rolec:hny Ih... e.w­
d""', F'101tt. dumne....... of mill. etc. ....Iao f.equently
....d ... 0I0<.ITc.. of c.uboa. A_h.. ..tide of IIaia
ch.re<lar ..

STEARINE.
l. _I.in. bWe &r. it lou Me:. low,,) lh.1 -n­

"""...c•• bener "Kt, .pe-;ie.U, wid> pan. creeD ....d
nthlr con- ..JD. than molt .n)' of lbe oth. L,dn>­
carbon.. II ie moll:l¥ oMlined in celtn .nd » .educod
10 .. "NfViceW. condition b)' HCIinl • earp«ltel". plaaw
\lpeid...dowft over. bos .nd eho,.in. Il\e Well aaaid

the blad. 10 .. 10 .lave Ih. " ..ri". u fine II poee.ibl..
Wh.n it ie then millllCi ,..ilh the. ota.er inftedi.nta it wiD
paM Ih1O....h .. ordi...." llieve.

STRONTIUM NITRATE.
It ie prohably die m~ u..hJ color proclucia.

ch_caI \lICd ita ,._orl.. _Ititl.... Ihe ....p red qAt
,..hidl .. ciVCl ~ Ih. moA me.keel elfetl ,..bid. \I.e pyro-
.......i. h ehie¥ecl. Owi... II) iIIo deliqueecanl pcop.","...
laow__ _'0. of nethode ........... de-,illd 10
0"_ lhie vn f nC)' Oftlt of wlUan ie 10 mdt ia all

itOn pol oyer • IV. lOme ohdlec .nd air in the niInt.
of ••0 ...... coolin, aad. puI,.win,. ADoth. plaa Ie 10
... c.ohon.lI: of Arontia but II lha coQ of conaid-bk
dep)o 01 e.olor. SIrolllNm"_» -..cl ill • _hoM
en•• powder thu. the poM-i_ ..w bue .houW ....
• -..~ ...d comain 1l0i 0..... If~ 01 I,.~
UMI )( of I. • t"M __

STRONTIUM CARBONATE
In damp dimat.. there ie no all<ema&i... bw: 10 _

Ihi. AJoftlium compound Ie. __ uhi'oitioa WOfk II •
pieu of Ia.ncewo.1. _de wilh· n.'" of an,ti.-. iI
Il<poled for One how to .. clamp .tmoepl.er.. will i.ud,
burn, Preeipilated ....bon.le 01 .1Onl;_ i.o rh. only
kind whieh .hould be u.eeI .rod may be pwchNed lor
a'bout Ibe Ib, o. Un be euil,. m.d. by .cIclina ..rbon.le
of .mmonia 10 ••olution of t1rontium nltr.te, lhorouch1y
.....hin••nd dry;n. the pre-eipit.te. If aodiunl carbonabl
ie lIIed AI. precipil.n. it ie .1moolt impoaeibl. to ' ... , .e.....,. fraU "I it f._ !he c.arbon.ate of a--alllll. d
U .... tI• .. ""n,. tinl to dw red liehl.

BARIUM NITRATE
Ae • e.oIor Pf'D'­

due. ;1 i.o fer _.nor to 4bonliwn d.ol.llL is do.. aOI

attrect~ Ii..-d without c:alorr* ita e.o1or Uo eo
pMe .. to Ire e.lmoa iAdiain.,.iahaYoo f- w.... SF ii.
catio... Eor 6norOtu malUn.............11y tAo _ II

BARIUM CHLORATE

Thi.o ...., .,i"•• ,..". b.ut::ilul __Id color hut ita
....L eMI, ...u: .bow; )()C n.. m.k•.it tilde "",upt
m .du"hieio... "'ork. Som. rec.ipOen n .,i,.an for
peetl lire "";Il' bo...pc .eid. thalium ..It. etc. leut iE
....cl .t .a is to to.. ftJ)' _i&ed _I.. AU l.riwn
..u. &Fe ".,. " • ~rlll

SODIUM OXALATE

It ia ........ fel!t th.et ,..h.ile )'dow ie the llloA
_ co&or of &rea in. ,_..I ita pcKtical ~on
ita PJrotedtny ia accompanied with.come dilfic.uIty from
tit. f.1!t d..1 th... i. prec2icell, only one ineoWe wt
01 ..xInun wltillt aD 1M othcn are more O' ... hy.roecopie.
The .u.trale ...d bicarbonale ai\lO deep y.Uow li.hle hut
the 1~.t1 d.mpne-e wiD rcndu them incombuttible .nd_.n the O:Udllllt. will in damp ......ther. alll'a(l mo.ure.
11Ia .lIcaplion ill Sodium met:...nlimoni.le!Nt .. Ihie ult
uH'I. MOO I'b.•nd at bea .ivel • prJ. o:;olor, .. ito not
rmodl ueecl. O..&'le of cod. epII••bout 20c lb. CIt' Iftn
be ...i1,. _d. by adclina: bioeerbo_te of aoda 10 • hot
,-""e1M IJOlIIIion of ou.!ic acid. A copiwo plecipitalll
leBa which bow_ (.&11II01 .....hed ... mu4ft Ire~
On • lili.. An n c_ of oulioc .dd .oo.dcI be __
t ,d in IIaia opanti_

COPPER ARSENITE

(Pilria Kleen)

1'\ia utle&. la .-de ill New Yorlt .ate .... + '* •
ill ihie _er,o ud caa be laou,ht for ham lOe. .. 15c
.. '- cIal.. ia potiat«a ..... It c&a =lao M~.Me.,. 'rn•• eoIl11ion of 1:11.•• ft. to on. el an ."
.. ....i... ud cIr7iaI the -ut:e.I \rd., :Dei, '1 ..
...... ift Mlkia. bl_ lire. n.. kiIMI I • ...-
peiIlt ia .. el7 eeIiafa~ lor ....e.k k.....

COPPER. Blick SuIpbi,cM

Thit COhii'OUnd is ytJl1.Ible in thlt producrion of blue and
purpl. ins whm uaed in conjunction with a.e\. It is; i:n­
pot'" 1'0 l"ollIe in .hill oDnnel:tiOft thac the pt'Odutt made b,
fUIicn cdr. II of value in PrfOIItChn,. 1M pndpit'lted bled:
.wptl1d. Ie U¥d-.~ it ie -m- QI.titt d6::uh to cI:oin
the~ pItlduct while it is ......, eMf to .... the: lalbwi....
me:chod is edYiMd.

Ptoo.l.I"I_ thin~ olecnp<owa and cur them Into
pMaI .bout I inch tqtare. Take I ... dlr aucilIe: I1Id
pack k wilh ahemlt~ bred cf the c:oppe. ¥mIpi md~
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a11~ur tv -.rithin &II inch or 80 of the top. Cover and pIa.ce
in • brilht red ire for .bout III hour. \IIhen f'a'ftC\lVed and
c:ooicd dw; CUllClIlJ maT be ah.ken OUI and IJl'OIIftd or pulver_
ad for~ Kt'Hl"Iinc thfOlllJh • 60 10 SO mesh m.e. Eact
PlOp.." ..... ul -.dphur ~ CO$IP€i are nut nee ',. the
e:a:e. of OUPptl' bumI 01 in futinc-

COPPER, Neck Oxide

nit it ued .imiJ.dy .. the abc:rYt: and if it mon: nritr
.... The fw«I funll _ be uad .. the b1ow..illi lilht
plecipi..ftd oJride it.clc. in 6reworb makinc-

COPPER CARBONATE

11I1t ",!.A._ It ,1.0 ._ for mAlWo, bl_ _
but w... d'.a. _ obtained by thc \1M .., ..lh. copper
COftlPOwu!.. with 1__uW.. n.. n.ti... earbc".s ..
a1nIOtt ."1 1 f"", £a.MotU put1l01. but dI. Jlleeipilllted
ill ..,. obtained from de.leno in P71'O..umical * win!'
.... taft be made loy ..Jdift,~'" ol _0... to • IlOl11­
tioft ol w....._e. a ..,tNn Coppa ill ..... l.F~
...wa.••e,ua ......nia to , _lIa..ft '" 'bI_ .U~ _,p­
-_ .ad dor"."na- "'ck .w~-.t eI I JR, w.dt.
oDic of copper and .,anou. GIth. e h. WI e nmdt aN

OCC&...Oy.eel 'The.uthor ......luin" the~ .....J~

wiih e""Pe' .mmuniU1ll dl.luride. .Itd cal..mel ia unll_"
Iml)' with thi••all.

COPPER SULPHATE
For m~ PU'P"'u where. 100d bllIe .... requiud

for .,..h.o1:.o1;on purpo.a ,h.. older pyrotet;hnlA. lI.ed Ihit
..I. bul O...;nl to ita bet..a • '1Ilphate .._t ca.e moM\
be ...od ;n mi"in, il will. ChLorate of potath .nd • ""'pt.rale
aie"", .t-Id be uaed for millimel 01 c!tuc ~,"nt:el.
whkh .hould not be ~plo)'..t in .ny Olher 'l!'o It "llftl

llluaUy 10e to 15c Ib. Mir.t\lra conta.iftina it mUlA nOI
be iI'I ...ed hill uud promptly ,'ter _lein,. E:.:pcMure to
mailll: .ir o"dizcu tbi••nd 1.1..... Iulphllri~ .cid. Thi.
un b. ob"ialed. loy lIIin, pota..illn> poerc.hl....t. but the
rendan, miZturlll are mu~h _..,. difficult to i,nita ia
I.... form 01 Iftan at<;.

ANTIMONY
Mda1i~ or' Rat-I... aalimoftY. .... MI" powd.ad

In In ir_ man., It ~ ift makia, whit. ft

ANTIMONY SULPHURET.
IbIacJcI

uI P II III .ad it lMed lor maki.. :t~ &r.. ....M
&ad -It.~ Red and Man.. _.......ur_ aN

IlIV ....~ Th. comJlO<*dt ... poYol:l_

RED ARSENIC. <REALGAR)
Ao S.

ORPIMENT
As 8.

Th.". Ite II.JIII in ......Ir­
ina wlUle &I.... upcc.i.l1y .. theae talre fire f.r mO.e
eaaily th..... th...., made From .ntin,ony_ A..en.ic c......pollndo
are alIo lMed 101 m.lr.inlf yellow lmake in d.y "ewo.IIt.

ALUMINUM.

Wl....n, .bollt ~o yeau '110. it w .. found Iha'. 1ft..
of IInu.ual brili.n~y could he produced by Ihe un gf
m.rne-ium ,hi. metal .udden1y <:'me ;nlO egnlide••ble
de......nd in api.e of ita then eo. of S75,OO 110. Abollt
the tUna that ita price Wa' reclllced ,.. '5.00 lb. il .....
found that .I.....inum w .. ill evety w.y he11er and co.
little mgre tiI.n S1.00 lb. in fine pOWck,. It <:&II now
loa JOIt.n Irom molft Plint de-len. in I Ib. Un. 0' papcn
.1 60c lb. Aluminum powder ah....ttl be 95. pure. It.
m.,. conw.. 2" fatty meterial .nd I" .a;ecn. n. line
tloould pa.. thro.... . 100 mNh ti..". Ind 1M flak..
thi..u,h • 50 m.h .:--.

CALOMEL.

nu. ill ....d to d pan th. c::oltor ol "- wh_ JIo.,.
ate root wlliaanu)' deep without ita ... It "-' .....
'_d that tbe ehIoridM 01 _It Ii.,., tl.e I>eA.~
b<rt cJdoridet are IlOt ...-lly praaiea.J ..... 6r-.lu mM.
in••0 th, ....0011 el __tily dacompoaaol~ to
fi.e_nr.. c.ompotiti.on. it to pn,due.. • cMorida at the
momant of combultion. thereloy 'Coqllinnl the dcaiNod,.uk.
finely drrided metalo alto take lin .pontll~ ill chlo­
rinc S.' _d the ~I heat thereby P10dueed prob.Dy
caUl. dI. inereNed de~ 01 color.

AMMONIUM CHLORIDE.
Sal Ammoniac.

1lriI .. _ ri I' uaed .....uWtilUte fOt' cal d
hut itt .l!Iinit,- fOt' moi&lure lerj_Iy inten.". wic!t ita
a"",,",..1 Ute. The. uyAaliEed .ah i. a1moA -'ell.

DEXTRINE.

III .11 the old _"'"'. on ",",utechft,.. tid,." ~ I~u.aon
of .helJa~ in .10;0h01 or Ifu.m ...bic in _Ier it uoecl to
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IS ...., .
2 •

1:oOnd c.omJl"Hlition. lor makin, Iftan and oth« .imi"" p .
potell. but.1 ~enl. in moA Glle. th", nec:euary .mo t

of d..,.tri.... i••dded .1 once to lhe miature ..d then
.DlNn, but ..... t..... neo:cl.ed 10 1_ il into Ihe d.",ired
objecb. Oatrine .1'0 imp.oYet the «l&or of tome .ea
.nd it ma,. he .dv.nla'eo...ly...eeI i. plaee of II"e for
Ii'hl wlII'k. PotalO dulrin., • ...tty come. in ..d•• of
.bout 200# .IM! .,olft, from 2l-ie 10 Sc: Ib. Wh.... uted
lor cumminc ,_lIel ttiek•. t.ha etc. it .. aimpl,. mi"ar:i
with w.l... to tha d....d eo-aiAenc:y. The li,ht bro.......
*ISl ia meA .uitabJe for pyrol.ehny.

GLUE.

.511,._1 lonna ., "'UI." ed in Iit_orll kina-
Fill' a"-chin, ....c.. 10 I -.-.ir: • a-r:I d. of
urn_.. ,1_. ~. F. a...J,.in, wain. MttO etc._
the c:a_ !Cheep urpeftleTi clue will lillie.. For piaciac
.hell fUM' .I'd Ur;l,lnnl t1.e end. of .,.,nn_ u.elr:ue.
coocl liquid INa i...oa eonv;,.,..enl.

GUM ARABIC.

In po"'den:d form 110.;. i....ed in .ome 1ft., eompo.i­
lion•. upecially for m.kin, J.pane.", St.... It ia al.o uled
in "Son of • Gun" eomJ>Ol;tion.

STEEL FILINGS.

Cast iron borings etc.

A beautiful .cin.il.l;n, e/fed it produc:ed w;lh "'eel
ft'Ui,...ad;n ,..riou. w.y.. The Japllon.,... make • little
tube of Iwitted paP""••t one end of which it • com­
potilion which when lilhted producu a ,Iowiaa bud
., molten 11...". The b......nee oi Ihe tube eonlainl aeel
"-ina-a. which ...hen lucheel by the fu~ bud. bura in.
10 feather iiI.", f4.hc.. In orher: c_nln.,. 1ft.,.,! FiJinp &1'"

added to aerbe. fO..nlainl .nd drivina .,.,..,. with ~uh­

ina bliUianc:y. A b.,. ..tiI..I w.te.f.1I ....e~ i. poduced \ry
ch.T,in\: from 50 10 200 euu 2 inch.,. in diamel... and
12 inc:he. Ion, will. a compo.irion containina edt iron
bo.in,•. The..., are fU\ened to _n,lina' .t i"ternl. oi
aboul IS inch.,.. e.ch Icantlinl holdinl: abo..1 '6 le,b•.
Thue are matched .nd hoifted. to • wire cable lome
50 reet above Ihe ,.ound. When hunted the elfe~ it
moll: realiilie at the .re of Ihe .u.pended wira ,ivu
juit the riahl eurve 10 caUle the .ppeal."ce of pcnpee­
tiv. while the ,_, of the buminl .er4- .. .t.o c:hu­
a<taM\ic ., Ni_a.r. F.n. .. the '"' foom tha iron 1:0«.
iap drope to tM: lITound.

n. be« Ift.I IiJ.inp fM aaW u.~ ....~.
""....-. Thia ,..,...bl. Dre~""n ..,wiq n."*, 'b..It • run,.
• 1l,o-ptOd,\iO; of __ Nmina 01" ,luUna opara.tloa. Th.
a«1 Ii1iIlP fo_ MW 'lin, ...o~ va quita aood JIIO,irI.

cd they lII. the reault of wd nUnC ud not tM partidea

thrown 0' 'by -.loftY wheala. which va ....1_ '01 ,.,.-.
t«hnical P'ft'polee When aed Filinp are acId aci to aerb
compoeitioM, the ..Itpeter CJ'Iir;kl:r alladr:_ th... fraq\l&Tltly
ca_na th. ,esh to b.come quit. l.ot. n.. Iftaal ia fUAad
.nd !hi_ ac.!ion prad:ieal::r dearer' ita ...,1,+_. To
pr....M thit the Iftelll BIllA be co.ted. in toma w.,. that
the ..I!peI:" .,.,nnot allac.lr: it which ..y be Kumpliol.ad
.. followl.:

In an. .a.lew......ue.paII. pl.e. a pi_ 01 pataffill
.IM! r;arefuDy mdl it. hCllMa .. mueh .. ~'bI. with·
0,", mittinc it to _kCo To thia add d_ AaaI Ja..
inp much II the pud.n win th hl7 coaL n...
.hO..w be no .....p.u 01 pwdin hut j "'nou," 10 .._
plately eovcr each 'lill'. Shak. the paA ucI Ail fycQuaol­
.,.. -hi1e c:oolift, to pr~t the 61i...- hom eUir\&. St.d
'lin,. are .......... f... A.n in rvdl..... .Ml1e.

CLAY.
TIt. ia ueed for cl_n, u.e en.d. of ..... ca_ ..

well .. cJ.okinl them _hen th.". .re not eri.-ped. Moolt
.n7 \ind of day wit do. It mlllt be thoro......,. dried.
pulve,ized .IM! .ilted. BeI_ ....nl. it ....y be. ~Iilbd;'

..m......

GUN POWDER.
Thia it uaacl. in .11 lJT.clft h_ Dtapont FFF RiSa

to the coa,.. ",.ina •• luae U Cladud toni, 10••MIl..
A .low lNrain, powclcr ia pNi..ld. .... cIri........ r:.hup
.. it """"c. the liability of aMlla t.ntir\& '- the -*r

MEAL POWDER.
nil article ia ...M _idarably ia diapl,a,. worlt. for

,-'- ate. .nd in abclla .... rodr;-. U • hi W· • claar&a.
It .. , •••n,. au"," d .. 2S Ib. wood. \ ... aut •
_, I' II dillieull to ....il\. In"'t __ ,.,.-.
techllia. malt.•• Iairl,. aood utide tJ.amaaI...... foil WI(

Moou.I • SO a.non ...ood band on MO """"ahlll 10

1""1 it will ,",olve freely en (..nt.... f••ened. to the " ......
On one e_r .1I.ch • c.nonk .I'd eut • hole (cloeed.
by • ..utabl. plus) into .ide of bafTel for puttinl ill aad
rano..in, the neCClI.ry ;nrred;entl. PIKe in the barrel
)00 to SOO lead b.lI••bo..t one inth in diameter. When
it i. da"red 10 make me.l powder put inlO the blond
_ thorou,ldy mi.ed c:ompolil;OIl •• folIo..."

S.ltpet.... double lelined
Wilow c:"".-.a...,........

The bar.d is nO_ Ie+'olved f~ .bout 500 t1Jml. The
lonaer it i. h>nIed, tlt.r: Aron,., the powder will hec:o_
Goeal (.,ue mua be e.ac:i..,d 10 .",e th.t nD forei... mil_
l"" .uch .....iI.. .......,1 de. ind their w",," inlo rhe
lM"d •• !hie n.q,;hl n:lIoIlI in .11 .,.p1ooiQ....
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New Ingredients.

Strme )'e.... 'CO powdt;qd mlllnc';_ waa .dded to

th" ina;...dienh ...«1 in ..,.rut"cJ".,. Dnd va,. " .., bl'il:hc
elf"t.......ae ...oduccd will. it. JUA wI..,. il. "'p pri",
.nd ie. .lIinity ror o.y.-. ca.i.... it to decompole 11""
chemic•.!. w;lh which. it .... miud. m.de pyrol:echnilll.
1001< .t it ..k.nce aluminum came On Ihe aeene. Add.
"d 10 ~... and torchu il IJTlUtly inere..c. th..ir brilli.ncy
Ind beaut)". Ezqw.ite wat"r f.1l .. lfel!U are producei
with it .1 w"ll ... cgmae.. tailed ~.re and inl"n.l)' brillhl
A" ..a. 1..r.e quantiti ... of finely divided .Iumiaum (pyro
.luminum) Ire ...ed ia the n.w "A• .b c:red....8 and the
....." c;ompoaition ill ...-d in _rc>on .bdl.. Betide.
inulU.ir\l" tbe repowt it ,r.- • IlIlmlintl,. itri.},! fl b 10
the ..,p.-on. Bein. undettcd I.,. w .... it ia lik.....
mud. aaf... dun _1ft"';..,.. but ur. ,..14 I.e uaed
in handlin. it bcc.a.. II, before m"nriofted aD lind,.
divided metal. ale liabla to ..p1011ion w"l!n ill c.ontKt
with oXJ"l~m prod,ucin, ch...i u )". Ru'bbiR, illto it ••maI
amo<anl of v...tine a..-. to redar;a the danrl!l" 01 .cQdanL

rime acid i••noduor n.lllab&e Iftlredicnl ia 1iNw..Jr..
m.kin.. When added in .mall q ....ntitiea to col.on il
d"epen, th"m and ina... their hrillianc;y withoul mal<.
ii'll them bllJn much f.fter. Alao beautiful eolo.. can
be produe.ed with it, .1mo4l: fr.. from _It". Bul il
mlll't .I..a,.. 1M Ir.ept in mind thlt piuic .cid (tri-nitn>­
ph"nol) i•• irll e_in to TNT tI.. ~""'ndoue u­
plQl.iv" fore. of ....hid! ill only too _11 ItnOWll. For thi.
realOn it cannol ~ woed in ab"o. .. ft.~ m.ade wid..
il wiD detonale ..loCI> conhMod, inlftcad of bumin•. An_
other "Jlea for ....hid> Ia...e quanl:litiea of pic;ne: acid were
.....d u.ntil 1IOmoI,...... "0 wh_ • f.-I aor.idm t ,""wed
i!> • fad....,. _poIoyad almoA exd ely in m.ltiac d.em
are the ....... inlJ M .....ilfllin. &r"work Piual" of pota.h
h.. Ihe peculiar poopcrt,. of emitial ••hrill hiAlinl
.....nd ....hen r.m.med tilJbll,. .nd~ in 11 h,be.
If .....J" in .mall q_nlitin .nd UlIefully hln.n.d il a_
In be ,eaa.,...bl,. ..fe but th" rnull of • band of it
.«idCl'ttly delonllted can be r".dil,. im.,i,"",,-

Still Inoth"r aubA.nce produt;in, a mo~ beautiful
ea,,~ ....he" filed from apeci.lIy prepared rotlr.eta. II will
be eltpl"ined IM"r in del.a, i, phoaphn,u.. It II wilh
Il.ia th.t Ihe aO e:.lled "liquid lire ,,,,Ir.,,,," ate m.d" .nd
• mnfe be.utiful di.pll)' I],... Ihe.e do", not .,,;.. The)'
«InaiA of an inl"n.l,. ,.el1o.... n.me mdtinl II it f.ll.
throueh the .ir. bre.lr.ine inlo myri.d. oJ ilKlnd""'cenl
j»l.Iic.I", ...ith • heav)' baeklround of wbile amoke.
Obviou.ly. the lJ'"e30telft e:"e ",ulll 'Dc ungeed in it. ual!
.. pb...p....... bum•. eYl!n ..hen Vl!ry amall a", ......
painlul, but ..ben proP""!,. t.anciled it. it no mote danacr.
_ lhan man,. Olhet .rticka.

ColUlidcral.ll! quanlil;.., of pha.pbo,",,- .r" alao \>led

iu th .. manwalhue of the atti.cJc vlrio..l,. Ir.nown aa
M.pt d.....if· 810ft of a ..,n-. Mdevil on the ....IIt- """­
hut dcalha oJ doildren by poiaonina On ac:counl 01 mia-
taltin, thac tablet IOGlr.i c.ontrivanc. f.... candy a..d
eatinlJ thc;m haa ca...ed th liHhie:tion in lOme 1ftalc:L

AmotphOUI pl..grua i. the baae of mo. of tloc
toy lorpaloea in 11M. Fulminate of ailver ...... uaeel al.
mgA coduaively for thil PWPO" 40 yea.. "0 bUI only
......1I amounl ia uacd ngw owinl 10 ie. vcry .en.iliv"
n.Ntc. Hgwevcr, ie. method 01 wl" and PI""pal'lOtion will
be .,yen 1.ler .a • mill. 01 record.

line; powd.,.. II uacd 10 lotrn.e elllenl for .... ltinr
what .. known .. fJearie s...._ Sta... Th_ produu
an .........1~ __Ir.i,... up while burninlJ imo ...flY
...u blWaJ,...pccn pa$cke. n.ne. heinl propd1H with
c;.lifl ahla farea P- tft. appeuuca of "I :'lIiul ..

ch.r,... Mnce the 1'1_0. On account of the _ploaiY&:
aalllJe of Ii"", clua th.c ",.lIinl of thia ... rn..- be do_
..ilh c:au.tion .ad rnct"'l'c, UJ>ti1 il ......"D _derAood.

An "If"", th.1 ill alw.,.. beautiruJ. ill eaaily pl"oduc.ad"
ia perl"edly aafe WIder III c"'e:~m"'ncCl .nd i. '\>Iccptible
01 '1'\ infitUte v.n..,ty of ~.... i. Ihe J.pan"... 01 luap­
black ".r. The w"ll Ir.nown WalgW Tlee roclr._ ..d
aheU. a,e madc .... itn it and it ma)' be: ulCd. II ,Irnilu••
fgl c.olorni .oc:l.c:ta. min'" "Ie:. An unu.ua1 fulln".. La
riven to an,. artid" to whie:h a .mall quantiry of J.p.
~It i. added.

PART U.

MANIPULATIONS

The haad1in, of uploaiv-. nahal,.. ill n........_
tirel,- fa. of rW.rr1lr. No mor.1IO M dl :'lIkity. padi".
..... ""'1'1,. other tNap in daily _ yet _n,. ~...
have deYotecIlon, liyea to the maki.. of litI!Wortr.. with.­
out baYitll an .ceidaa. Enn wMil tbe ,IU'" c.N"
however. ac:ciclenta wiD occ.ur to I.oth thoae emplo,.wI.
in maltin, 'rework... well .a thOM buminlJ them. It
ia "ere e..duvOlcd to point 0011 the IDOIlIl m.&tfuI 'D''''''"
of accidc:Bt thOlli'll olnoioual,. it i. impo...ible to fo..­
ev.ry in....n""' u. ....hid> .om. ClIlld__ or WtIr.IlO_
lat!or may bl'ina -. _1ft•.

ru1l, aJw.,.. Iteep ..,..... polK- a ;g .i' hi

dibnu .put to be UMlll for -'tina ._.U. -plaia
mi'- p- .. -Jr.., ro.-...u ........ .- ~I II'" •
co t ini.. , r \ "v, .nd the c:ak wi. miain,a COI'ltai • ,

eh1~ of poe._ 5epu.e. 1IIin. and. u1'" of ..,.,.
deecriptioa _\lit be empIoyad .... th_ .......kjq i.tl 1M
"J*in-~... 01 th" la~""'!lot '0 into 1M I I.
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of tMae in the .~rIod.~ lle4io...

5et;.oncl, keep in mi..,J. tJ.1I Yet)' ,s,t.t frioion will
1SOmeti_ .art the bwnina of mi_ of 'nd,. diYidad
chemical.. Stu compoolition h.. ben. 1r.nOWll. to _plode
while bein.. .&fted, by SQ.tchi... th. hr- win _
~ widt. .. &n.- n.aiI. whae rvck.. hay. tal._
fin h_ 1M bc.. .olWI .-er ........ top 01 th.
,pincUeo while .-..inl.

NUM ......imila, _ubAan"" in o;omhination wid. POTAS.
Sll.... f'ER.CHLORATE have be$n fcxM to be &IZIOna:
the ..Ie 1IIUrtwe. even w ....n miud wid. ,u.lpl.ur .nd..-.

Bari_ .imte and Strontium nitrate ",Len ill C~ hi­
nasion wilh pot...iurn chlorate and ,L"'I..., or other &W"'"
fOml .. -enISiri.,e mi..l\Ire...J. thi, e:e-dition ill lui. i,a­
0.-1. .h.. powderaod dlarc:.oaJ ill .ddc-L C- is~
fon wled to ••Did all... ,un.TY frittion what. haatU-

.......

and SlLVER ,houId

BA.RRJM OiLORATf. yield,p .. o")'Ien ","Ie nMily

it ia to he handled with ITUt canI ia.~
a i..in••halae -d other hydr~

Wh_~ widt naw ....ne. .... tIM
,malleQ poti,iYr .mounll of tha _poneat clMmiealos
'Inti! the _tire ....fely 01 .... mUtwe ia ..urecl IW_
usiac ioMidenoble qt,IIntiliw 01 .- ..an.. th.,. .ho.&d
be .,..bje4ed to ..hauive ....... f:M!t:ioD.~
dc:t_tion .nd~ ..ndt. p,}nq..1l1 dtyiq. Al-o
tAei. Rash point .baWd if s--ibl. .. -..temed wid.
"';'lIobi. _ppuahI& fo' thiI pwpoee.

Wh-. ear." llt'Ied i;a ~ forea.... oe hi_tio. it
don not rei. m amaI1 _ount. uaed L,. a penon of
ordinary j~ent ....t more ,peci&e.lly to _~11 01
10 to 100 powMi. ",ben tl-ea~ '.r h••dled .....
mu.ch ISaAOlI or c • r t.

F\JlMlNATES 01 MEROJRY
001,. b., Mncn.d ..,. a~

"lau. of picric. acid aM eWe... _ 100_....

Ii.... J. 4U" 1"1 ~

Co...... "lUI of~ dJon.te and ~~
__ neYer be ..eel ...~ ....... water. Phoapt-­
alan. mUl nenr he ,--.red from w.ler foe' ...... th­
• ,_ _mesells .t .. tifn-. and tlaen haadled ao lSI to
.yoid .t hio:ion.

di,"""" m • 1.

P~wn l.i-chromate and ~n.'ft&h aN

M.dad. with -. ""peo;i.Uy isl _lliaoa.tiosr. wiio

MillNre- 01 potauiwn cLIonte willa ,uIobur. &'IlllG.'n
or .ulphidea .... 10 be ....oided .. all u-. Q' ..
,baWd oev. he .,.;sed witA --.u- M1ss ". ...
.......bin.Mion .. ";d to .. IiabI.a to ........... c.. _
....ion.

BARIUM .nd smor.rrruM NrrRATD, ALUMI·

SAUniER. SUU'HUR. OiAROOAL and LAMP.
BLACK. .-a. to bls th• ..t.. CoO Jr' .cia. witA ..Web
we have to dnl .ccidesall 'WitJ. th_ Hr;III' onl,. 'WMn
a .pu\. has be. ...u io aome~ .ad lie *
1ft c.-...a with miJitwa 01 tiM=.

Small bwldinp ,hould be ,upplied. abo. 12 feet
.quare and noc ..... th.n SO Ieee .pPld for .. "'-e 11ft<­

aa,ed in mh,in••nd ranuni... oprratioM .. well as lor
those makiq ""an and .. mueh .. poa........ hay. _.
penon 10 a room. Ooon .hould be placed al bo~ ...
of work rooma and ,houlcl .Iway, open to the outaidc
with no futel'lioa' _ the inner ISide bUll MId dMed. if
deai.ecl by ,prin. biaan. Fire baN. in.pKtecI dait:r
,t-ld. he _ each buildinc. ...pplementod by &n L_
C:OIl,"~ne:otl,. p1.ced. for ernerc-enC)'.

The molt ,ue.ee-sful melhocl of redw::in. tile Ii.bility
of .moUl! .«.iden" m .. minin'Nm ill to kup .1 aU tim""
doe I." SllSeibte .m_t of c.olllpoeiti01l _ ...nd in til..
work. rooma .nd 10 remoY. II) ..0 ..... or 'niallin. tClem.

.U rammed .rtidea ., qaiekbo ". they .uum..u..
Lon. experience h., .hown the followi.. ldt of miJi'

tures ed in pyroledmy to edUbit the char.aesilaiea
followi eaet.. .nd .re to be iI....ed M.C.Ofdi....,..

ina .ame.
Third. .., di't"ided mcble, wUn in conted: widt.

cbl.onwi 01 II It dorm 1 h..w 1IIlI....uid;. waa.
(ortlmal~ly thY .. addOlD the eMe it fI1lUt Io.oc he loll: ...
.ia:bt of. Even Qed 'Un,••nd iron. borinca fn,q__tbr c
becom~ quile wann when mized witb ..lrpetu I:Cc. and
rammed into ,e,b.. Fir~ i••aid 10 have occ:wed from
tbi. aerion. The preyention of 1M. h.. been captained AWMINUM powder in~ 'With pot. +m caJ..
under "5I:"d Filin..... rele. Mri... wtnte _ .he:lla" 01' oth. cad.o. -.-

Employu in Ill." ...u.in. and , .......ina: rooma of (ao:- .... eb, I ~ .. "huanl.-~.

tone. ,hould be reqllired to wear rubba .hoe. wtM1e.~

work 'nd • eonftant ,ouree of d.npl' i, tM ca"""""
of malche.. Thi, cannot ev.n he controlled by reqWi'.
in. Ihe eml'lo)'eIo to chan.e thei' dothe.a i.n rt.e fa6;ol)'
before ...... m won. and b&Vi... thea we. ._Ml.
withoul poeketa a. they will IOmesim"" ,Up .. f.. a
.moke durin. I"" hours _d baye malch"" __ed _
where .bout their pereone.
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MIXING.

I WARNING I
___..cR~E~A~D~T~H.:.:IS~! _

11 is noc suffi~ift\t foe the PTl'O'lechnist to know "'h:1:I mD;­
rura of various suba1nca ""ill produce the dfect which he
<I~C$; he should lbo undent.nd the' ....lDOft why these dieas
accrue. For insrance, he rna)' know thlt , milrnJre of ultpt'tC'l',
.ulphur and charcOJoI will explode when, lighted match is
bfOl.lShr in CQnt3ct wilh ir, but he should ,.]~ know will' ir
explodes.

Broadly spnkinj: practicall,. ,,]1 PfTO'cchnic compositions
o....e their action ttl chemical decompasiriorl.. This rna,. occur
under four different coodirions; namely rottine. burning, ex­
plOl5ion and detOl'latiOl'l. The second and third of these 31e

made lUe of most frequmlly by the pyrotechnist. The last,
....ith a few exceptions, he tries to avoid ....hile the 6rst i.s of no
value ro him.

Rorrinf is a slO'\l,' procus, us~lly produced by fWlgu3 and
bacteria lided by moisture and IliEht hut.

Buminl; proceeds "ay much fllSter and one cl the obteets
of the PTt'Occchnisc is to conrrol irs s;lftd.

EapIoAon is due to a violent combinacion of the chemkal
elements which combine C*$ily ""ith 0Ile another and iI usually
bJoucht about b, the' .pplication of hCllr. &1 rnIoy arise from
6re, friction or lponlaneous eombuKion.

Detonarion is an initantancous ckcompalirion. of the aub­
'WlceJ m\'oIved, in which their compclf'JCClt elementl ~e
place with tM UtmQllt violence. Thi.l: property II _de use 01
in blutinl with dynamite, elc. Where the createst pcaible
UlaiJ is desired from the~ involnd. II is brouatu
.!:oJc 1IlCl5d, br the ~ of fulminatet ""hich ddonate ....hen
iinitJ:d.. Dynamite, when lichted limpl, burna but ...hal a
NnI1J amount of fulminate iI detonated in illl midat the actial'l
is communicaDcd to the dt'fWUite and the retultant violent
.ction is produced.

Q\emicI1 aaion relUllI from the IInfKtion at did'-.nr

dementi fot one lnOIher. For iNtanee: U' one put br weitht
01 OX)'icn I1ld 2 para of hydtOlUl .re mixed ar ordinary tern.­

penturet llOthinl occutJ; but if a lpark or ethel: lOUlU of
merrY u lk1nI.iaht is .llowcd in their midu the ractim pro:.
e:ea:iI to. point wMre the miud pICI combine with a violent

apbion and wata: is produced. This principle appliet

thl'OUlhoul to pn.ctia1ly all PrJOI«hnieI.I minutes.

TIlii is the '"headache" of the~ The demenll

olllKtle chemicall are .. Iocedy combined mat ther 8., aparr

It timet without the direcc application 01 heat. Oftc loch is

~iu.- chknlc, oneof the IJXl'I usc:fullithOiIa c:hemiak.
ThiI D due to the flC( that its acid compono::nc, vii; c:hloric
add. it an unstable compound and. Vtrv euiiy di-xilted.
Owwcqumd, only a Il1iiht ri5e in rcmperatute D lOl...rirnes

aul!licimt to bring .bout an ~ion. rn the j:JI"eIi!nU of fU1..
phur, tulphides, sulphaleS, de., which thwuah oxidation tome­

rimea produee rrUnute qullnriries of auJphuric: add, thiI W}.

dcncy iI vay IttOn&o CooIequently, comjXlliit:ioc:. conraininl:

these IUbI.~ muM be atricdy lvoided.

rind, divided mtla!a cumbine with .....,iU' euil, and

lOmerimel: relet luflicicndy at ordinary tcrnpetlNteII to Cluae
.lire:. Aluminum and zinc aTe instances olthil danaer.

STRICKINO FIRE is anothtt Cl\l$C of dlniet.,.wt which

the pyrocochniat must be: on CDnItant JUan:!. This it uauaUr due
to lied tC:IOb beq IlrUCk tQlethet in pretenCe gf ltMi1y iaJUtecI
cocnpot'oW Scmctimel, braN took and even woockn paRI

produc.e ctlCl'lIh friction to callie fire.

1M IVA operation in 61'..-..... mRilli aM I -.,.
.., the InOIt impor1Nlt"~ a. aiocaIa ... eo .....
mad. now ..... CoIl. he eo euil)o eN.· ~ .. a po. 'II
.t ltat. that I-e artid. Oft purifyiq. po=f i.nt ate.
are vnnlC_• .,.. All eh mie'" ithouW,. of eo" M ..
tainad al .... ~t:J~ at a I "O w. price
and .. &nel, JIG" f ed (.. Il, al thine) "'0 N.
\,ur cL mjcalJ,r pwe clNca _ ~ DIC lJ'.

FOl' ..&.ina os • -a .caa., TO\IDd .......... ___
ar. the baa. Fat Moe..... doe __ peN I r work
'22 .. 4126 mQ' be uaed wIoiI. fM ,lam -.n-,
*1610 11&'" ill Mcable.!U 2J lba. or __ .,_
poailion ia to be M ..~ ... __ ... _
mo4t c.o........Gl and tJ.e Ii...._ ahauW M _
to jlAA &t i~ 11M upper q. of wkiM f. __
in.. of from 100 lba. up trcN.."- oft...... Fllf
th_ the .i_ ... mada .quara and iii: j" I.aaida 11M
tro.........._ II with h.iba. MWq -.hiD. an .....
U- "... for Im.ht work or min.. c:.oa"w", 1'0 cWo­
tlte of potuh. bul IMr .re too da.....- ,. eollll

With th. plain mi....... d.e eo&l it ...
P'lI into the bottom of the ~ dMa. th ia
Pl-c:c .ad the nlphur. n"" It« __ " L.,. iL
When -."tJUaC iI lifted, ban die u.- w.
i. _." &-,'.. Plac. d.a ~e 011" I'v -c~ ...
of __ eize aad .ilt from .... r.r. I\Ih iaIo Ita. : •
-. • _PN1 at a lime. wt.- aU Lu i I tJ. zch
'01' 1M IeCOM lima .aput -. __ izIto .. W h4,.
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mi-" between RItin.. aawI: alt. 1.,. aihiq. For .. 5__'7GO-,.... 'l'M thi. ito .uScimt '-: _ .uhirIC lin ....

.. 1_ e. ",. tim. dvo-.rh. the .w-
In c.olored ..;m.. _. c,aq anMl 'b.' ,..l ...

_di inpediaot eilted eepar*,. the.... timtr, _mpr tD.
.....c, coal etc. which caa M put riahi u- d.. L 7
01 1M tub. Nl:'l'ft dwow the ddora.. of .meA oti d..
• i..... at the ••_ tim. with cl.atrine .. CltN ..,. HI'­

bone hut .il! the poW" fir« and adolI adl. ..II. _ Iir
one. G.... t ce....hoWd be ~W 11_ 10 let ... "'--"
aaile Iftrike the _e"e while .utin, .. it • ".,...,. to
",ftrik. fire"hom .ud. c.e._, with •• ,,_ .w ..
•harp "'r compc.lti_. in a 100M .... lin~ ..

••pIoei", .. me.al powdel'. Sp.cial -wn.. d ... de­
.cra..d whea we come 10 thao c F~ ..b • .....-n.. dl-

CASE ROLLING.
iN. wtile nut mMl ift"p, 1 at 0; ri J. .... '-i-

_ ... the one. requiril'l8' Pi hehl,- Ill. .,.;...
cal .kill illlllP, from dI.... r., .M to iI ...
1It.. c s ..0"• ....u .lImb- of...u;, __
....... ,oeM ......' .

AD \.i.da 01 e.-on.. NQuina • CM. of _ kind
ac.epl. tabIea.. &.... A.ood cue mvlft 'be tit....,. rolled
&lid almo... hard .. iron. n.. ~ .rran,ernelll: 'e.
C&Ml rorunl ie ••ort of larv:. daek ~d. 0' ton'lIe and
1f'OO"'ecl. A_rill. ti.htl,. joined and firmly naileel to.m.
of .bow 2 inclt.ea tlUdr:_ and tapann, from 2 inch..
ill. &oll.t to 6 or '1 il'lcMa in t"e b.ck eo .. to Eonn a
...... riM fro. boo.. to rear. Ac:conlin, to the work
to boa daDe the roUil'l' boanI ".,. be ...de from two
to 1_ I. wide. S- ...... I. A....bI••Iab.1ao ie
.... lOt roIlinc roebt _

~ cu. .,. roa.d from anwboard.l~
n.. beA ill _de in E1\lridcot. N. Y. and' __ ...heeta
26' :I }II wilh ..,hie ..aryin. fro. <40 to ISO .heeta
to bo... of SO u.. Fot ooclr..... two Of thr. tIinle 01
h dWIln .. cutri "" s- _ l..d 6... ilac.lr..I .... lry
6.... 01" .. "'"" 01 Mud. The cu.' ... paper ...
.... _teIp' 01 -.u. aad _~ Due lilde in roUi,.
..... tM. ,.,. Loud, baiaa L , • n ..Us COli id_
w,; lb..I_ bo.d ia roW 011 tI. 0 ....

aMM .. III. _ iI co ~ in ....,. • a.ad .. aAnaU _
kill, • ..,. _ -. H....,. I'Im, uwl M) e:aW

tt .. _~ P't* Uao m.ke .... 1'Odo.. _ if

...,."NIJy MLd. bill ....... dariaIr. corwida- M, .. dry.
i.e. 1M N '•• -.ole are IiaWe to ai.dr: uNa..p '.u,.+" , to shioa kiDd 0I~. The, lb pi 1 i I'd
""'-It- ....,.. d t.l -u aft _eeO _ 1It.-t" I
-. _ .-l it. n.- ia aile .,.......
w'lch iii 1 ·,tb ... '- as •

Since thit was written the we 0( wane pilpCI' boMI h..
cUc:n the p1.ce of ItTlwboard foe .- 6reworb c:aaca. Thia
iI made In Ilimilar 'll'elchtl and Ibel and uaod in the wne......,.

n. li,bt.a CUM __on. -am. are laaca
cu.. So- p)'f'OIechnillt poaer papeo of .....enl
co&on. co" , Ildin, to die eoIor 01 die com~ition ID
boa _m.J. ....ID~ wbaa oth... \I&fI -.. ~per.

Co1oted IMpel Ioaa the .c1"U1la,. of _kiD,: lanca
... di~.C"ialw.bIa ill _ tI,. bolieD cOlllllaillin, them
a, I ~_ mi:led. 0. die ..u... h&acl. P.t req..vr. k_Pi".
• ..,..... of ampty u.- ~tin~ 01'1 kaftd whidt.*' _ ,. os inCOllYiell.eat. Lilla. paper ia much lItroaa•
er aod only OtIe kiM .. u"l&iiecl the di.... e... colon of
luca MiA, kept aepe....... by h•.,jns: boll.. for the.
with tA. colon marlu.d _ ttl. _ide.

WCM .,. _de from W' to ". in di.met••nd from
lJiI to 41 10.... CenereIIT 'JIMltin.. th.a IfMsar the di..
..... doe '- n..cl b4I th. l_rth. I .-..u,. \1M a
leaN W" diurr.... mMe 01 ribhed __ paP&' 11":1
12' .bout 16 the. to tba ""'" cut ito f-, II. ...u..,
......,. 01' ._ .... ribe and .. c=. tlMo 10111' ~ ot
....... w. ,,"be. Thia _It. 24 cute hvm .di ..... )K1

IE <4H". Now pi'oeure • lin. .. COppel' tube with ..
• t" di 7 of U' &lid ...ma aood...... Te..lr.. a
lsi. _ch • ..,. Oft. or two do.~ eheeta and ta,.
... ~.W_ 701i _ the "'.... 'ooud. M) th.c
III. )M" ei6.- _ at top and bocto. and holdia. thaa
....... tichll,. wid. th. Wt head, nib th_ ,aid,. to­

....vd ~ wido the thumb neil of the ria"t h.nd eo

... .-ch on. wiD alid. id.out W 'below .Dd. to the Left
ol 1M QH ucla it. Apply pUle to th_ ade... la,. the
biN _ 01'1 die lop .....bo. H' from. the bottom of
_ and H' nom l&lt e. pallS.I edp. With tM enda
of th, "',_ of th. riahl ",,,d bend the lower .I.,.
around 1M Nbe, Ia,.in, O"O'.r aboul lo'" and roll 10 11ppei'

","ad etld. Thea with • blm of the £Ina... twia the~
lDai in. The bott_ .houW nOlI be _de too -oiid .nd if
__ a litdoa hole it left iii them it will be ...i• .ft..
a.a. .. aiek tM. _ die Pi-. So " u WMe Ui

~ wmMa CIa .. tto..... aDd D07 .uJ,j-S Ilo
~ "edlin.. tIM. -de withcNt ..,. 1l hi..

n..,. _:1 _ be .e .. 1'1 li,W7 • a _ ......
...... n.- I; ,. , while...,. p&. aN~

MnI to d.cn1. aDd a f__ 01, e'cal d ..
.. ~. will. ...... tMn pa,•. of.a..c.;ptioa.
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Pin wheel c:uet and match ppea a,. roUed. in ..
••••••••al w • ., the Mme .. l.ne.e.. ueept that no bottom.
.,. made to them and lxu. or lllieel rod. are u.ed i.­
Au of tvl... Th. .0. _";ntent lin fOIl m.tch pipet
.. one .,tnd in It;nph .nd W' di...... U... ,ood
ea-!it,- of -rlilla 0' k..ft P'oPfR 2-41 :I: 361, 20 lb.. to

.-.m. Th. quin it CUi m. 10"11IIII!l: wa)' of tIM. .h-. In·
• 4triw 4' to S' wide. A AMI rod foW' f... 10_ ill
the b.- for rollin, th_. Pin wheel pipell ... _II.,
made II' lol'l' and )/It.. di• ..-et9l". Somet:im. on. ""d
ia IIlade .lirhtl)' fwlne1 tIuoped by pUtinl a 'hip of pas­
6' Ion, and. 2' wiok at 0_ end taperinl to j.i" et the
.th., roUecl U'OUDd 1M .d of 1M rod. RoW.. _w.
pipee proP'fbo ia on. of the m" cii~ult ~ti_ to
.= • ,i.D the hu';' h ~ thenl_ ad.iMWa tl:I 1:­
IiA 011 ,hOlt. pipet UIIIil pn~ .. aequirM.

ROMAN CANDLE CASES.

n.. ... aM .om_h.t di6c.u1l1O roD. It ie alm~.

_lial to.M- f..tb- ....eel boaidt lor tNe work ud
,...E..w,. IlliNwboatd. The .h.... lor one to fow bIo.
un a.. aN p&IIIied ...tiNbr __ with rath. IN.. pUle.

From .a bioi up, _Iy .bout 4' on ..dt. end of the
.heft ahould bIo plIltN on 1Joth RdM. n.. "nil. of
pro«' &111: ia to Ia" a aheet on the Mlin, board, PNIt7
wei up n_ d.e lop, and uplide down. Then with ..
... !tal paint bruah apply thin .... quil. bea..iI)' _
abo.t ... of the top of th. ,heat and .bow: 1M earne
.-t on the bottom. Now place .n..... eheel on lop
01 IbM but abotat one inch low. down. 10 daal an Inclt.
01 tba .. OM p..a '-7oad d.e nazi: 01l top of it.
Pa.. at before .nd repeat the ~lien until • donn
or mwe .heet-. ere in tho pil.. Now re'lrCn& the .mi...
101 al onc:e eo that tIM fonner bottom on. win be on
lop. P.Re over Ihe bottom and top edpa of piI. now
upo..d and ruh off .urpl.. pall. with • elCf'pe oJ the
rod .Dd you .,. ,eady to berin rollin,. (Fi,. Z).

i. ea" len,.& Now Mil wi)' alon,. one wd fol.
lewin, the other unb1 d.e whol••heat i. 1'Ollec:l up, care
heiD' tak_ that the eull d_ not ruD '0 OM ado. By
• qui~i. 'bac.k_Td twift oJ die rod it ma,. now be re­
mOTOCl from the Eonnet' and placed on rack far dryi...

The diametere and lenllha of .oman eendlee h.. been
ehan,:ed &.lid reduced eo of1crl of lata YeaR that no
..ndatd oJ &isM cen be riVeD but the followiDa' will
be .ouad to hoi .. wilful .. &.II)' loT the a.,...e ....orlr.
and _y be ... c:.om~tivdy. Special Ii_ rna,. be_il,. ac:Iapteci to the required cir<;~."QOt. When o;UI•

tinI: pal*' fOf e&Ildlm .ad Mba' c.u... w.n Il&N .hwld
bIo taken to alw..,.. cut eo tAo cue ron. with the vain
of the ~p&z' end with th. f..ther ada. at the top of
lbo .....
•• -~ ... 1111 M IIIIIT Ml.Mn....-.

1 l>o11 .". 5/16" 4W I: 6' 1'-
2 ..

""
.. SJ.i' I: 1" •, .. .,.' • 6Ji' I: 6' •

• .. .". .. SWIt 10' •

• • 12' ". 12'1:1)' •

• • ". ,. 15' I: 1()' •
I. • 17' 7jl6" 17' I: 20' ..
12 .. 19' • 19':. ZOO •

"
..

'"
,.. 22' I: 2t1 120

2. .. 2fI .. 2&" 26' •

"
..

'"
..

31' " 2f:J 100
30 .. ,.' ..

36' " 26' •

Can. for loo:.k.ete. ,erb., (ouM.l.... tou..biDion...e_n.
ac. end ,he l1li&11 paper ,u". u.ed for minet. Aor.l
.bella etc.. require COIUiclerable .km and lIro:math for roU_
in,. -.pecially the lars:er .11:01lio Aftill' teein, , peat men)'
taM roller••t wo.k ."d emplo"in, at clifferent Iimet
th... varioue method., I have eome 10 the eonchMiolr. tlaat
th. foDowin. it nnt only the ...ieft INt melr. th. heft_.

"'.

R......

L..,o the rocl .~ the pile abow: 31 froa tIt.......
tolD. Lih hottom eda. of W .h.., Ie,. it 1»'. rod.
.u..... rod with plI.... ..nllind it bK.k, until edt;. 01 IIItrip
it on top of nod and "" .1icb, the ba:.. alo.. the
rod and edt. 01 .heet unb1 eam. Aidu. &.mI)' to it, 10.

••

Proe.\lI'e. mulR h.ur .cruhbi.", brueh. of ._d qua1i17
and 10" Ai. hair. Have the pU\:. aomewn.t nilf.than
fOlr u.ncn.. Lay the .heat of ",••""board on the roIliq_.d, (in the ca.. of rockel.l. with tho .beet of cartridp
peper on top of iL) Now. wilh tIM KlUbbin, bru.it. rub
eome plI.e _mI,> O"'I'er tl.e cartrid.o plIpeI, (net .. mIlCh
a. for ceneDn) -.d immedi.ldy roll up .. tirhd" ..
pouibl... e:Illlept tho lea two ina. 0 ••0. Now plI".
the .Met 01 ilI.ewtx.ard over at you did tlae: cartridre
peper .nd place Ihe plIrdy rolled euo on top ef it abo-t
2" or ). f_ tho end n~rllllt "0.... aceinl th.t tho ..d.eet
of hoth are even. Reit. the end of Iho Itrawbo.d ...
j~ behiDd Ihe already plIrdy rolled cue and bend
il a.ound Ml it win lay betWeen the part of the u.rtrideo
paper left u"roUecl. and eonrinue rollin,. aw-illl' me••­
while the ca.. 6nnly to the rom.. boerd or marble.tal.
until lhe eua ie completed. Thit I..vee a cue that it



air....,. 1..1f dry and when completel,..o. .ho..ld be 6"",
en~h th.1 i1 Q.llnot be bent in _ the e.... with the
6n.-. The ad...n"ae. of Ill... method of rolli,... heavy
(Me- i. that the ~peo'. apecially the Il'l.....bo.,d nol
til... time 10 boc:ome l>OI••ned and .welled ..p .. whe num_
ber ol .heel...~ palfted dow.. at on«....d • liahte•• dean­
a and moTe euily.nd quick!)' dried UK .caull'. If too
muo;h palfte i....cod. when ,h. c... drica Ihe w.ter frOlll
the plIAe evaporalU, lea... ina the uae .ponty.
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..... -_...
.. ..

II' I'
ll' I~'

15' I~'

15' Niat.... Fda 2'

SHELL CASES.

The aizca of roclr. .." yary •• much •• tho 01 candle.
oconaequently Ill.. foDowins lilft c.an onl,. be ed apIX_i.
matel,.:

n-, thoulh nol beinl lOlled (eu.epl: the uftil\eo-
.h..11 e.u..) propouly c.om.. IInde>r thill diyiaion they
.,. pelt oJ th.. caN zoU..' 1Nain_. to m.elr. d are
compoaeol of pe.pclf ...I pe....

Gerbo.

Floral Shell Gwa

- -, • ....'" .I , _.-, .. 2 5/16' '00 ,, II' 2 IllIff 100 ,, I)' ] ]/16' 100 ,, II' '.' 100 I

Mlne C •- - -- ........_, _.-, .. 'll' '010 I, ... , 11116' 12. I,
,~' 2 1116' '00 r, l' ",. 100 2

I .~' ,,' roo ,
• '0' 2X' 100 ,

Th_ .... two ....,.. 01 makin, th_ 0-. ro\llhl,.
.~in., co~ of ,.~ If.. inaid. of .. ho11l u..
otMr. paperinl 1M olltaidc of a ball. W. will. taa••
.i>! Inch eli.mele!" aIM11 n ..amp. to work 00 AI it
M Ih. -a popo.Ila, ltiu d _roe ~od ill ._pioye-el
for .1. rtnt prOOlre • perfadly u,....d hal of wood or
.om.. oth. wba••u, five iach. in diamat.. We tAm
c:oIt Arip-. 0' ....w'board .nd e.,;'ooanI or h......,. P&PU
o' mo4t afty kiacl. about K" ....ide and. "W lon, ..d pailla
th_ on a board. on. on lop o. anotMr, with.o much
palft. bMw.... them th.1 Ih.,. will not Iftick IOI~. bUl
wiD Ntom. &Ok .nd pulpy. I h.ve \Yed a .on of red
bt.lildia. pa~ .old in rolla. which mad. • better ~.
Ih.n ..y olher kind I ,"er u.ed. Tha "awbo.,d. ..d
other~ abould noe ba plA.d in ......m. piI. \Nt
two piI.. _de. on.. piIa of -ell. kind.

Now .me... doe ball or mold ...eft willi. palle .0 it
wil be wet eno...10 to keep the paper f.om dr,.ina and
-.ic.kine to il befo.e .hell ca.e ca.. be 611Mhed. n.en
lake Il'ripa of paper fFOUl eitlou pile ,"1ft .nd lay tl.em
on the mold. hqinnina' on lOP and runnine h.1f way
down the .ide. La,. Ihe u",nd IfI:rip ao it will lap oO'er
Ihe 6o1t one ..bout 14' .t 1he lower end .nd almolft o"e,
it "" top h... W 10wCO" dowa. The third Itrip .hould
Illar! AiD • hall ineh further down from lhe lop while
Ih. fourth Itrip ••ain iR..... a' the lop. TNa will ple.....nt
the .hdl c..... from becomins en .h.ped. Continue lloia
"nta the entire IIpper half of the Inll 10•• be..n cove.ed
with paper. Eaeh Iftrip mulft be 6rml,. PTe•."d dow...nd
.n .urpllI& pdte oq..eezed out wilh thC! 6n.... Now
repeat th .. oper.lion .. belOI'e bul ...ins the other paper.

The ~je<."l ia 10 mak.. it .oMr 10 ..e wher.. one laYe!"
h.. bqUIl aDd the other mded .....dt layer ill pul on.
Anothe....,. i. to cui Ih. IAripa • foot 10.... and after
.oflenine witlr. pUte .. • bert.. lay th_ on the moW
from 1M lop 10 the middle. turi.. off the IArip at th..
reqo.&ireo:l poiat and lettiftl &«eInd and third pi_ Aut
hall an indt below dr.. orh. ao u _ to ,d daa top
too th.idl .. cs.plainod .bo"...

Afw th. lNrd Jay.,. I\u balln put on __ .l-dd '"

•

•
12'

,0­
'0-

'1'

'"

III.........- ~....,.. .... b_._..".-. 100. II........,~. ,,.. H' '0' '0102 " " " '" ", " ,,.. " ",.. ", " I' ll' 20' ".·" .' 9j16" '" "· " l' .. ,.' "
,110. .' .. 20' "
2 • .. Jl' '6' '010," 10'

"
'6' ".

'" II' ,.. " "." I)' ,,.. 52- •
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l.id on uo........e. ,"o..ine u mud••• ponib!e!he lirlt
l.,.en. Tn;' proeltu il conrinued. p1'c..i... eACh "rip ..
(umly •• po..iblc until ,he cau ;1 .bout Ii' thid< "111M
edv.,1 ..·her., il ;1 ',11...11)' .hind'!••nd nOI o"er '"~ on
lOP. If the wor\:. h.. been properly done Ihe t..1f .hell
can no... he .lipped of .nd .1I0....,d to dry. WLen dry
the lowel edc., lhould. he trimmed off with. lharp Jr.nife
at .. poinl th .. t will m.ke two h..l"eo, wh.,n put tOletMr
.ho..... f..ir ,phere.

The other method. i. 10 have .. wooden hlo& hol­
lowed out 10 .. to h.ve .. hole in it ~~. in di.meter
• nd. .. pe.lcd Mmi·.phere. Or a mold may be m.de by
lakinl a ball of .hi. diameter, oiline i, weU .nd •.,ttiq
•• haUw.,. of ie. diamltler ;nlo • boa 01 .... t p!.altltr of
pa..... Haw thea. proceed •• belore, Ul:cpt pdtinm Ihe
Arip" inside the hollow in• ."d of on the outaide of lhe
baU. nu. ... ill m..lr.e • bettef loolr.illl' ,hell and I he­
heYe... ~tO"liIer one when properly done. 11..: paper
m.,. be: I:\Il into Ari.,. a fOol Of more lone and tom ali
.. 11,.". .each Ihe edce of the hoUow. 10 !hil 1' all
wdl., ia ..voided .nd the rOUlilh .,d\:., mad., ., eY.,n
.nd .qul.... The f!ripa ,houId be praud ery rirml,.
.. Ihe q...lily of t!'le .hell d..pend. on ,loiL If lhe ""'I­
.ure 'm.'nlt Ihe rin,el', in ruhhine oul Ih. po.lte, m..lr.1I:1
t!'lem ..or.,... piece of wood .bout :so lone and I ~o wide,
rounded ,,"d .Ii,hlly eu",ed on the ede", m..y he \Wed
....ort of IqlleeUf. If the worlt h... hefln well GOIle,
the eue .hou](l bo u linn •• wood when dried. To
.niilt in removinc Inc wet .hel1 caM ITOm the mold, £irf!
pl.u in the bonom of it two ~ripa of doth at rimhl
..n,lu wilh the endo protrudin. onl" 'M .de., Ion.
enouch to permit pullin. 1M (.&Ie .....t by t1wm when it
.. eompleted.

Whea the b.h'. h...... bean "fln},- trillllllad pt.e.
two toeethu .0 .. to form.. Iphef••nG u!:IIre joint
wiUl • i'lrip of un.,u .m.red with rlue. Th_ put Oft

on" or two more 1.,... "I pal*'. After ae.in dryin" bore
hoi. for Ju.. tMouih on. end OJ ben~ i'lin boro l.oI..
tNouah OIl.. half, from inade, with a wood hit. befOI".

joininc tha hal......

In .dditioo to th... method. vcry cood .heD. can
ba u..i1,. and quickl,. m.de where hollow b..H. of .inc,
tin 01" wood can be obtained. The wood h.1I b..n. need
only to be weD clued. Ioeether ..nd. th.,. .~ reedy 101"

UH. Thoaa of ~ne and tin I"eqv.i~ 10 be Plll*'ed juA
.. dirKled for .heU _"in, with I"OW mold ueept that
.ntir. ball io ~pered until it ia .bollt lor dU.clr. 'OJ ".

.b..U lonG K' fol" ,10' .MIlo. Othet'll in JII'Oportion.

The eaMII fOf cylindrieal OR u.ni... lhella -cJ 11.0

detailed. doocription u they ..re rnade jut Iik. VI,. othllr
hu....,. (.&Ie. A f_ of the reqyir.d ... it~
..nd Ihe ca.., rolled thereon jllA .. for a mine. of Itnow.

b-rd M other paper. When thocouahly dry the wooden
he.do or pllIl' .... 6l1ed. _iled in will. " 100ft h.lIde.
or well ,ll1ed if _de with 10 RanI' _.I earefully Itt.led
aU ..round with ......ual IlUeknelllu of I'ood .....nilla paper.

DRYING CASES.

Fa••11 eIIlel mOle th.n 6' lone. ...eko are rncl4' eon·
"i.nent 10. dryinll: them. Theee .. re made of ".ipe of
X' 11 Z' e),l'rell or other liiht wood••uit..hle for IUppoM­

inl them. The lonse. t!'le cale•• the farther ..pa.1 the
llripe .hould be. When /ill.d with ellles the)' .hould I.e
mo"e(! to .. well ventilatlt'd room 01" covered pl..tfonn.
If pl.c:a<1 in the .un th.,. will be b,dl,. WlrpecJ when
dry. (Fie. 3) Center ..nd .nd ~ripo .... ~. :II 3"•

Small ca.........1' be thrown into "evel 2 J.et wid.
by .. JUI Ionm. made 01 I' ",..lerial. 4' deep and the
boetomo covered with ...l.....nind hardware doth 01 W
~....

\t'hen caKJ .. te 1I0red ..w ..y care .hould be lI."en
to proted them from .caeh.....nd mice .. theee are ..~
traded by the pa~e.

FORMERS.

All p.per <:.alee are Jolled on former. of one lIind
or ..nothe•. For J~kel•. eerbe etc. thue mIly eonli. of
hard wood ~idcl hut beller forme.. ..re made of Licht
br.... lubinl wilh an out.ide di..m.,'er equal to th. inlide
eli..meter of the e••., delired. The)' Ihould be one to Iwo
inchee loneer than tnc intend.,d C..e ..nd ritled with ....ood.
en h.ndl.,••0 .,,,,,bl., them to be e....I)' reraoved when
un i.. roUed. (Fig.~)

I



POO~ MAN'S Jl~S BOND VOl. 1 206 ?YRQTECHNY

Mine. ele. are Tolled. on wooden 'OI1l'len.... end.
01 which ••e lurned down to con"ienenl .il:e ID fil the
hand. Roman eandl... a.e rolled on .oda of machine 4\eel
while match pipea and pin wheel. are rolled on lbin
br... Of 4\cel rod.. ....ncet, On .mall bra. tulliae.

PASTE.

W'".u.,OU! lhit limpl. article. I daub!: if _,. ..-1 ,.
mounl of modem fwcwo.k. coulcl be produ* ... it i.
in .Imoa cona.nl demand in ....ery dep&r'tllleni of the
f.esory.

R...dy made palte i. now ao c.aily and cheaply ob­
tained th.t fcw periON <;are to bolher abolll ~Idn.. it
but for thon not 10 fOrNnatd,. .itl,l&led the foUowia.. i.
• ftancl.ard _hod:

Mil: .. O:o:L whut Rout ",ith 8 ou. "'ater
.ad U 0:0:. powd. alum, nabbU!.. ""til free
01 ll1mpe. Pour dU••to....., and with coa­
~t ~e iato:

16 ou. hoilin.. w.t.. to which l.u
hun added.

~ dropto urholie add,
~ dropa 0<1 01 cl_...
2 ....in. cO"'OOIi ubli_te.

Anolh.l' method which 1 .,,, about to deeaibe. I
think, Tlol only the bea and .implirl' bllt reqwn nolhin..
lor PTft"rvinl and if properl:{ """de. "",lU keep for ..
mDnth in winteT. The PtoeeN cOluilt. mainly in .Bo"",­
in, the bailer 10 .our belole cookin,; and cockin.. by
adelin, l>oiIina waler inacad of placin. cIa~ly on the
rue wheT' it i. likd,. to ..et IIIJl'IPY Or overcooked. n.e
'aDowine detail. ar. few _kin, palte in IoU Df tl..-ea
ew 1_ budt.... per clay.

Proa-e two d«p wooden tuba Df .bout 20 ,allo..
capacity. Bu)'. barrel 0' the en.Pdl ,r.da 01 low­
you can eet. Sampl... Or lOW' and wormy lIour wit do
if il a. 1'101 ,dultcralecL Put 2 Dr 3 bucketflil. 01 Iollr
into on. of tAe tuba and add "",atel". Iftimn, mea.nwha.
with • raddle until wan mm.d .nd abeNt .a Ih...k ....
eon..iftlenl 10 _ncDe. It don not matter iI it i. '-97
•• II-- aU come 0'0Il In the -nnr. Wlaen the I\Ib 11..
been filled not .-ore th•• _e third NIl aDow it to ...
ia ••_ pla~ (a\toul 9O"Fj for twa or dwC'l: cia,.. by
wllidl time lermentati_ wiI h..... HI in. Wlt_ tha I._
menlabDn ;. c...pl$ the &xu wil have .dded .. a
lteavy batter in the bottolllol the lub with a ._"_n_
i.h liquid over it PO\ll' Iltia off and fill ....er.1 b-'tlltlt
about one thud lull of !hia batter. Now 1I.va a water

boiler of .bolJl len aallon. capacil)' .ith f.ucet in botto....
on a paoline Ift_e or furnace and .hell I .... ia filled
wilh boilin, ....1. p1.ce one of the bllclr.eta of batteT
lI"dcr the faucet Open it a"d while the wate, i. l'Iln­
ninlf in 6ti, it b.i.kly. The contenta of the bu.cket will
at ~£t become .. Ihin .. mil" but at it bqina 10 'II
it wiD crU~y dUcken u.a it t:.NI _nil}' be airnd if
a111h.., detail. have beeo conecdy followed.. and a hudo..
of cleat. dc... and "ery IRicky peae. Free I.om'" Ium~

wJI be: llte ,e.,,1t Thc othet tub .... )' be uaecf alternate­
17 with Ihc fi.a for _urin, ballc. while th.1 in lhe &rA
i. bci"ll: "..,d for paAc makiQI:. Thia paAe. h.viIIl bean
.o"•..d. beloTe cookina cannot lOW' aa.i" a"d wiD OlDt
become wattry.

Clue .nd dutrine are lO",climet .dded. to ....lu peA.
bind beller .ncl .Ium. b1ucltone••alie)'1i.c .cid etc. to pta­

~erve il bUI .heM .Ie all unnete..al')' if _de a. abo....

CRIMPING.
Scmetimel • ..be. etc- .te choked o. erimped. 10 ..

duc.e the ope."nl:. In plau 01 >Min.. da}'. TI.ia;. dDna

..,. talU turtt 01 oIftroo, an... or piuoo ....... -..J

Ihc ..- hile iIill ...et. .bout Ii' fro. Ihc ami aad "w_
.... ti,hdy ...N1e bami"*, the u.ae .1i,htI:r 10 ... to .-ka
a neal job. On. cnd. 01 doe ...... aN.uld he _ .. a
w..U ... 'Dme unyieldina obi«t while the other ia pallad.

arollnd the bod)' (.) (Fi,. S). A nipple with .. t60n
point .li,hdy amaller !hall the d... ired openin. to be Iah
in the end 01 the cue. .hould be inaertad aboul W ....
fora dr.wina the Iftrin, .0 th'l the end 01 the CUD..nu
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be. locpl Qpea and aimpi", ltCatly ck.e (b). A-J...
a"ic.al devon made by a Ciocinnali _clUn... worU oio..
lboa work very n....dy and mueh qwck. Ul.aA !he .na.
po_eo... (...) (roc. S).

RAMMING.
A. w. opl!:laDon wiD be deKribed m cWail Wid.

cada 01 th... .,bd..... to be f._eel _ w. c.ornoa to d.m.
_I)' a few ,cnerat d;..elbo... will be I'Iv..... AD ram-

r...

""'" .hould be dorae m.m.Il .Mel. u far ._ved &om
th. INt.-.. 01 I'" fa&>..,. u pc'• .,;...w. ...... wia _
_ OS\Co toWU'll wAicb." OS I to' .br"d al......,.-"
hi. baock wha. at wor¥. A III""'" _oood b1od.. eid.er ~­
In. 00\ the ,..ound 01" OVll:l • l-dab- .J-.1d be o.-ed
fQ•••l'lUIIin, 00\. rOl" h-vy ........n. the beIIll _.n.
.... th_ ll\ade of raw..ftide. n ..a ar.......d .nd ...,a
i. we.'" fro. ~·Ib. to 10 Iba. About:Z lIN. ia a 1I00d
.....bl fOl" dr.• • v.... ...L (FIC' 6).

R.aauo.ia. loola ,hould be lNlda of ..... or,~
.Ito tM nippk-. while lIt.e .pindka 10' rodr.et, ",1I1ft be
~ of ft~

Scoop' fin taltin. "'p the deaircd .",o",nl of eOlDpoti.
tM>n at.. time. ~.. he made 01 tin or .n)l li,hl melal
...d ~ouJd be provided ill clilfe....nt ,i... from ,boUl: W
i.. diamctt••nd I' lon, 10 I' in di.met.......d 3' Ion••
with .boo.u til< intermediate ai_ " .orne eom~itiona

worlt.. bctt.... when rammed in .mall qll&..titi.. Ib.n othen
with the .arne calibea oi ca-.

RAMMING with ROD and FUNNEL

F« .u --.ll Woft .1Idt .. ~t&, M",d.1IOm ~_It... .. f\lnDel .bout .. Wah, ) iat.h. diamder on lop

..d 5/16"·at the btl .. wid-lt ••pout. (r-•. n (a).

Q7.
''Or

Pin.' a rod)(, di.nd..... and 12' to \8' lon, aecordizoa
10 wen to be de.n.... A wooden knob ma,. he f.Aeftcd
10 top 01 _m... f« c.onnen...ftU i...ammin, tel. I. IMC.

• c.ue ia ;lipped a nipple (d). "The "mnd. half fill
01 com. ·ri_ II.II:lAII _eI '--ted in top 01 CIlIa

.nci with the rod mond "'P &riel do....., mldn, th. bottom
6nn)y _c.h a-, tIM compoa,ition beeomee rarnrnecl with
,,,lie;",t .oIidlty. VIh.... c.... h.. be.... lammed lO with.
in !-if of lop. f"'nnd i. removed and a cha'ae of my
it added to "op end, by "rikinl d.y • ,_ blowa Wilh
• Licht mallet .nd ,wlablc drih 0. rUllmCl. The .'....,e·
InCnt '0' Iu.... it tomewbal li.h!er. n.. 'IInnal. (\.) it
v,"," eAclent It i, 2W diamct.... on lop and :zw biah
with a W ~ouldC1" on bottom .nd a ,pout J.(' o",taid.
cl>anl.et... ptoj~na from bottom fo. WO. 'l'\i.... when re­

tne>ved Iro.. lance kay. jl>lt the propel' .IDOWII of UI4
enIJl117 J.... prOnUO\C.

MATCHING.

,.. ia lhe tIItl'm. w,ed to deaitn&le thai fllKlion 01
Prf'Oledtn,. which COllliaa of brin,u. fire 10 the ..ariow,
part&l of devi....... they are bwned. In' -.oIIll: of lM in·
e5'O"idu.a1 Il1:idea a .t-t pieee of match it rwiIIll:ed ~ the
... a.of the Wrt.ppeI" or f.lllcned otben..-iw. In INIt pia-M

dli. oper.n-. talt. .... on al\ im~t4 MCOnd 10 .._ m... ....
St.rtiaa at a I_cia- al which a MIt pieca ta ......

and wt.ich m* be lonlJ e..~h 10 rucA f,olll tL.
dn-iee whm. ,"oded. 10 • convi_nt &It u fro......
..-..d 10 .... ope••l. cen rc.d> it. the tch mIlA '-d
10 ev..,. part of th... piKe.

The matG!lin, of I.nee wo.1t it '\lily d..erihcd.dar
lhat h..din.. In th... u.... 01 aet pi_ c.o~zoa 01
..- ..heel- etc. the lIer\. i. 6nl: paimecl by arnu.rift.
• litd. primin, _ in.ide of choked and of u..... A
".i,. it JNI OlIo c.onai~, o( 2 Of 3 IumI of AOIlII ,..­
roW aro"" ...d 001 _ 10 .. to 1I'Oied: 2 .u- M­
y. and. AlIo\ll half UI men 01 the pipilll ia •.newad
hom.~ of quia-tc& 11aia ia bent Mek. ita r d
into the ".i.., and teeUTed by ""III tiPtI,. widl two
b.u hitdI.. Th.....tdl ia now t..ooosht 0"'" to dill: Dal

....... IMD& at ~ ..,w c._ it. AA 2 ia....... J­
!hit polnt il ia bent back .,.i.. onlO itlelf and at point
of &rill band••I.i. al rillht ......... 10 II 10 kad {Q th ...
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nul aerb. (Fia. 8). AI the bottom of !hi. bend the pip­
ina i. elll off. beari". maceh, ....ith ••h••p kni(".•..d.
dUI portion p...hcd into "o.na of leo;ond .ed. .ad le"",r.
aI. by ryinl .. befo.e. Se" (Fill. 6). c.rdea, ....hed u'u
c:tc. are lIeated in th" I ............_.

Fi.9' •
If .. 1m II.. be- propuly primed it i. not ..e,,_ry

'01 the """Ieh to enter dtok. at fin, will ....r::h it from
poiminl·

II it • sood pl... to h..". Ihe leader from whieh •
pieee of fuework. it ianired. to r\IJ'I 10 "'ch .e<tion of
..me, irre.peoive 01 the f.e.' th.1 ..id .~on' ••e .Ire.d,..
eonne<l:ed 10 one anotha- in the proc:e.. 01 malehins i~

a. IlOmetimu a len&th of rrvtr::h ",iD so out in' Ih" cenler
.r the pipe. o",i... to IlOme def«t nOt oboerved in mak­
in. iL II il the.dor" ~vi..ble to have the milch jom.ed
wherever il 001""" at f.... inbnc:e. on lop of a lance
a:-rc1i,,- at much .. poMibi••aaiMl aU chance flU on.
Dr the ClIhu HClio. to E.iL

If it i. detired 10 h..... On.. part 01 a piece to bum
altu the other h.. been lNnUns ,.whil., •• when caa.dI~

or ,ubi ••e wed in c.orae&on with lanee' wo.k. the...,
aerbo do;. ... m.tched 10 • "'par.t, leader which _y
be 6red by hand after the la....el .... h.U conillmed, or
th..,. mlY be eonneded to ",ver.ll.nut about h.U .....y
do...." to that wh_ they have bumed. to thie point the
b.lance ... ilI be liahted al,tlomatie.tlly. TN... doIIIe b.­
r::a\l.le, I.nc:a bu.nini 10 nwch Jor.aer Ih&ll caatllee eM'

,e.b-, it aU "re lUed ..t once, the I",ht ate. would be
fini.hed before the lancet ....era weD under way, w ..ae
it i. bell for the hnell died to com. at the end.

PRIMING.
In o.der to inlure lishtinr. e,pec.i..U,.. in ahibitiOll

",ork, all .erbo, wheel Ule., I.ncel ele. are primed ",hich
coniill. 01 amealina a littk moilt ,lInpowder .bout the
mo\llh of the CIlle. Primina i. made by add:in. "'aler
to arlin powdcT in • _t.ble rceepu.d. until the powder
ber::om... pall)'. A litde aleoLol and dubina can be ad­
vaatloreowl)' added.

FINISHING.
In fao,.'\oti.... wEaere Aad 1M" .hell soodo .. made

lhit it qW.t. a. irnpolUllt depiortmeM. AD kind. of '-"
woxk...... covered wilL .0.... kiad of c.olored ptopa' .nd

often ll,;peIo and borden are added. C.ndl.... ror::ket..
l«perll, .matl min... and bi._alet ar. u ..ered with
dil£""ent colored politer. flo ....er Potil ... _l1y CO"",
ec1 with ca!ieo pIope. wLite laney roc.keta. ....ce .....et
..lIcitton.. Ro...t ,hen. &lid fO\ln'-inJ ate cO"'cnd wi!h.
alnltd pIopet'. II:tipct bcins added ....h.... deairtd. Th.
oUe of "",b .. siven her. are for \I" with candlea and
roek_ of the .....hoW1ll ia th.....ork. They .re \l.IuU,..
2' Ion... IM.n the ..rtide to be papered if it .... /0 b.
mJlehltd ..t·~ end .nd t\ldcal. in ..t the othc:r. I' Ions....
...h__tchr-. only it don. and the ....... ,,"nalh ...bef.
only the _ it ...,......a .. in mi_ etc.

1 OL Sh ....... ~ .S', • • • ". It, • • • .- .6..
0 • • • with ... 6"'~o.

6 • • • • • S' • ~

• • • • • • It ,11: 6~'

I 1b. • • • • It ,..•, • • • • • ~ ,"'"•

I lod Ro_ e-dl... " • It, • • • " • ~, • • • " • .'0 • • • " • 10'
6 • • ... IotJi'

• • • • o- Il-0

I. • • • S' 0 '9'
12 • • • S' ,,-•
IS

, • • It ,.-•,. • • • It. ,.-
2S • • • It 11: J4',. • • • It • ..'

WRAPPING.

To make a llood. neat, riShl .nd Arons bundl. it
abo.t aa ;., ,,"wnl and 1m.,.. ..,. diflic.ll to leam a. any
odte pan of tha hrework. buoinetl.

Roman Candl. hom t to .. ball a1'll pIockec1 3 doun
in • buneL. From 6 ball up, t dozen in a packase.
The pac.k.... of 1 dOI'en are m..de in t....o fomu• vii:
loW' oidlld and tilt .ided, (fir. 9) (b) &lid (a) .eapec1iv,ly.

,

f;,....
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To ....."e lhe lour .Ided pa,eh.e 01 I dolell 8 ...11
e.-ndlu I.,. ~ on the bench ;n f,ont of you.o the candia
nm IN••lel with tl.c bench. M.," tlu: .p"'U lhey coyer
....d fit ;1110 top of ba.c.h fo.., wood. pin••bout one inch
01 wMeh p,ojr:d .boVe, two Oft each lolll' aide. of the
.~" ocwpoied by the ~ c.anclJca. ao ..me may be _il,.
laid betW«1I~ Scc: clot., (fl•. 9). (b).. How cut a
.heet of maniL paopc:r 19" lone and 14" wide ..eI Lay
Ihi. belween the pin. ju4l •• the uJde. l..id bd'on:.•nd
•epl.ce the Ii..e eandl.... !tOW 011 lOp 01 tlte pa.pet' be­
tween the pina. On lop o' th.... ,,,.. ~ 'our ...or..
and on top 01 them three. Thi. ",."a !Wool..e. o..w
the papa- tichtl,. ov.,..- them .nd loid il li"e • clruCl'i.
...... lrea a bundle. Now dOH Ihe end••• follow" with
Iwo finler. p,e.. the lop 01 Ihe folded pa.per OVer tho
end of threo top c.ncllea; then, holdin•••me down with
bolh thumb., fold in the two aid... of pa.."a.o .... ith the
fi,a .nd ...cond finler. of ....ch h.nd at the ••me timo;
then holdin& thue fold. with the Idl hand. loft the oppa.;te
end of Ihe bundle wilh the rilht whir;h .... ill c.uae the
bollom to fold it.elf over the other folda. Now. with •
bruah dipped in thick ~If'e .i..e the end • daub on the
lail folel • .,d while lhe bundle i••tiU tt.ndia& on thill
end lolel the lop end the ume w.,.. Befor. loldin. the
latt fold. live it • d..ub of pdte .. you did the oCher
end. L...e.n .1laiDIf' the wal\ .nd place • paper wei.hI
01" tile on top ol _d 1:0 hold it in pla... IlI1til dry. After
• q_ntity .re paclled like thi••nd dn.cl tho Iabala ...........

To mak" Ihe .ill: aieled bo.&ndl.......n mWl: lira
Iuno. to form th.. c.ndlea in the band. Coual out on.
dor.en CAneilea and encirde the buach .1 0_ end with
both hand.. Now work them .bout (thill ia Mrd to de·
Kribe _ ~pet) \I."Ilil tnc,. form. tri.nrular blll1ch (a)
...ida Ihree CAndla On eadi aide of the trian.l... When
thi. h... be r;cOlllpli.Led. 1.,. them Oft the wr.ppiftl"
.heel (Wo! deacribed .bo..,,_ thollfh prd......bly wider)
holdi.na: them liehtly .a they retain the en.nplu form.
T I) lei lhe P"'per around them withoul h."ina them 10
f.lI in a h.".p i. ttill harder to deacrihe .nd equally J.ard
to mUler thOUih eu,. e",o'llh when leuned. One<:: th"
bundle h.. been lotten to the wr.ppina .heel 0... hand
i••u.ffic.ienl 10 m.i",t.in i.., form .0 with the oth. lift the
aiele 01 the .heet nearett you and bend it partly <1Orounel
the pack••e.o ),ou. ",n hold il while the other h.nd ia
rele....d Ion. enoulh 10. en.ble it 10 talre Ihe vaper 011

that .ide. Strai;hteo • .,.1 Rauen it well on cnrer the "'nUlu
.nd bel;n romn& up the bundle 'lntil the Olher edle of
the paper i. reached. P"lte tl,i. edle .nd lap it on the
bundk .nd yOl.l are rea"y fOT Ihe CCM"M'.. If Ihe bu.....
h.. been proporlr ....d... wh... il lay. on ODe 01 the
f.ce. 01 the trianlile. thc Inp row ...u. be compoaed of
Z eandl~: lhe aecond row. ] Ihe third 'ow" and the
bottom row 3. Ho... bend I"" paper .Iowa Irom the top
lira. then bend in lhe two upper .ide.. the". Ihe two

lower .tdoa .nd fi...n,., b,. Iiftin. the bundle. 'rom oppoaite
..d. the bottom 'olda over aU the olheR. A 1ittS.. palt..
._ it .. duc.tibed .bove.

Th. bu,.dlea o' _U.... c.andlu are flA' d in a wood·
en. fonDar. hoI\owed ou.1 10 the me of • bundLa of 3

dozen (r;) .nd .hea it ill p.dled with .... requiTed
n..-ber th.,. .... .ecured with a IUin. patpanolory to

wn,ppn•.

Short lIiek ••y rock_ an _rl, .lw.,.. pado.ed la
poper Ito..... loon. It>de. .Te pa.dced .. follow.: Cw.
1tOm. piecea of .18 iron vrin= 6 inch.. Ion•. nea ...!E..
half 01" a eloun roe.eta with the ....d. .D. eft and
WOI. them in the haDd.. until they ,_ quare ..
bundle .. poMibl••nd beDd OIl.. of the pteCCol 01 wire
.round tho *ielra jult below the _tchea. ni. d1ou.Jcl
be done wilh one h.nd while tho oth... holda the bunclle
in .h.pe. Now p." .nother wire around the lIic••
.bout. fool 'rom the bottom. CUi aome piecH of ItT.W­
bo.rd .1 wiel .. a. the bLInd!", of rodlebl on the wide
.tdoa .nd Ion. moulh to 10 completel,. 0'1' ... the h.".d­
.nd down the other .ide nearly to the _Iehu. C.
_ wr.ppin, paper ai:& iN:h... wid"'T th.n tho mckel
h.ad bunch and Ion. ",noulh to 10 twice around iL
P.Qe the f.r edle 'or .bout OIIe inch .nd ley tho buncl.le
of rod.cta with Ihe ttrawbo..d .fOLlnd it. .. the .heeI
and _p it up .. tiPdy .. poaaibl.. Fold ~ 1M ""'*
end: Kf;lUO wid>. a latde INAe and ut "'de. h....da down.
wan!. to drr. LatCl. the other ",nd ma,. be .adtered ia
.nd ICCUred 'Willa .neth. piece. of wire.

Wheel.. tOLl.hiUiona etc.. are made ..y .irod
01 • pede.le d...ired. while m;..-. lo.-.in. el.e. .re
Ii..en nne or ""0 tum. 01 paper ov..... the iai.Na& 10.eoep th_ dean.

Serpenl.. f10wCl pota .nd Ie-chea .,e padr.ed like
roman eandka. Blue licf\.... I......rne. F.nc,. roc.keta .re
padterl head••nd ,nick. Hpllr.td,.. the head- ;", ho....
Ind the aick. loeae.

WIRING.

For mo. purpo"l .....Ied iron wire from 18 ruace
10 20 ruep i. the moil .~bl.. Th. ...ie'" and
quicke. w.,. to uac: it for wirin. roclcet.. tn.TlII.. etc.
i. to ..ut it in lenath. of from ... to f:I .ccordin. to the
me 01 the work to be done. A I.rle qUantity u.n be
..uI .t once by uaillli a beDC.h .hear .nd euttinl .eveR!
hundred .t OTle throe. RDck. ca. be quibl aecureI,. 'aA.
entd..w. 011I. wire il • GUM BOARD CF"... 10) ia uod.
Ela. two w.... aT. nec•••ry. A.-n boenI Yo -.Ie
by lek;n, .. pi.ec:.a 01 W boud fI lon. and nailin, p­
of .......elI _ia aroLlnd it .. throe .MIn .. lop .nd 0_
.- on the bott:om. Put into dria .bout 1 -.. 01 ....bin­
med with water to tIM: caneUt.cnQ" of icU7 and il ia
rudy "" comn mee wirizlI.
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',"
Put a pilo of n:>UetI .nd """ to ,.0W' left ..d a bundI.
of kk, UHI the PID boud 10 "OW' "a:h.t. Rub ono
ado of rh. end 01 • aid< ..... the 11 II 1ft of rho pm

'oc-d .a a We rum wiD .cn..er. to it. ~,. it..;d. the
av-ed .de apina the rocket aboul ... q-*" of
tt.e wo,. 10 doe CODe- Hold it in thie way in the kh
h.od .nd -ith tt. .. ri.ht, l.end • ..;,.. arOOlnd it ,bout
the middle livinll' one him on the ,ide of «itk. Now.
wilh a pair of nipper, alv, .bolll three more 1\11", eut­
tin, the wire with the laft turn. If no 'II" It ~ed two
w"a are nCeaHT)'.

TYING.

In doinl: calUbition work "'''nl: pia,., • very import.
• nl put .nd the but aM moa eoovienent knol (or all
pUrp~1II i. lite Milol'll two ha1I MIdl•. (F".... II).

'T1&Y "100 ...haI di"iealt lor mCIIA ~ 11_" to laaa.. Th..... w.,. l, to i rtle. _ • akk. P.. ariAa: wuler
aidr. brinriq Ina ead .._ MIt 01 loopc 'bftq Ie 0'1'_

........ ..-in. _ .... to Wt of -.cond loop hut
hI'" n eecorad ...~ AD. ordmu,r tie 01 the me
-de ..- , .. • it ,. an=t17. ThI. bot wi) M
~m~~ _ m.t }' I

LABELING.

TW. ....,. ..,. operati01l ..,. 1M IftiIl furth. eimpli.
led if do_ in die n.-ht Wa7, T.... a boud d.out a
fOOl"""'" Sm., it -0 _ top with INa paaa and
...,. • laW on it. f.ca down. <:0". tbIe w.u ~th paAe
Uld ,1&.... aBOth. label on top 01 it repaatinl: the ....
inr and JNItin, dOWll 01 label. until .......J wen en
on the baud. nu. wiD .aftc them. '0 tlaat when taken
1Ip &.Del pi' III I ~ with the &.wen or 1M pea. LnMh ...
pWlt tM bun.. to be IabcJad thq wiD adhere &rmIy

..ad. Iq "t.
DESIGNING.

Whal il i. daired to prodll.... in lirework, a p0r­

trait,. piCure of a b\aildial:. mon~t de:. en- a line 01
ktIen.e thie it lirA dr.wn on tt.e .IIocr wilh a pieee of
thalIr. filled iato the eM 01 a Aide. IJO that the deailJTlCl"

may walk abolll ,kdeNnl:"ie pi(tu... from t .... "'ni."".
plan .. he eOCl .10.... 1be 11001" ie fir. laid of( with
a challr. Ii... into I>quarea one foot coch w.y .nd in
multiple. 01 SO I>qQ&ra feet five feel .;de and 10 fed
Ion,. FOI iNta-e, if • piO:ure 10 fed hien and 20 feet
10'" i. duirecl it • co po Im~ 01 .. ~'" SI II ID'Ol
two nil:lo .nd two wide.

Th. Iketch ie now taken and marked o. with rule
.nd ciividen into 200 equal .cj1lNUo 10 Net. and 20 wMlc
~"_pondj ... to th.. fuD ....d~ on the Ro-..n­
are numberecl .loa, the cd,e oi akdelt 0 .. top ..d ....
_a ricM.. Th••qll&l'OI on the Roor ara ftlalbe.ecI ill th..
..me wa,.. With the challr. DOW dr.w into ueh ~re

" th, Roor. the ..me linea u appeal i .. coneepondina:
1<111'" of ,ketch. Wh_ !hie i. done, .... end repro­
dw!i.OD of ,mall piaur. will be ready to be ptaced on
I,~

FOI leltll:rinl: or liD'" of wordinll' thil it not II. ary
.. d.ip CAn \Wild,- he drawn dif~y onlo tM floor
with Fr.. haaoI. of die d.ired .i. and without anJara:..

-,
PART ill

ARTICLES OF MANUFACTURE.

MATCH.
(Quick Match)

Thie i. ...cd lor UlllIv""ina lire 10 lJ.a e'lm},,";b!c

p tio~ .. 01 p)'ftIteehnica1 devicor ....1 if dilti".w.haI hota
FUSE by II.. f.o thai ito a!~ ia almoA ....ntaAeoua
'Whila fIlM bw.. AI. ~mparalivel)'v.,. .1_ aM ...ct:
fOM. ·It eoMia. of eoIton witkin, imprepMad with 1I:'lft­

powder and (,OVered witIr. a Iooae IMper pipina:_ A, aI­
mooft every pee. of lUaworl:, requirca. _tel. 'or Ii.hine"
il aad lance work aMI .llhilntion piee:. c.. I:CSl.a1 ara
abaolutely dependelll on eood match. lor thair luu_ful
opt:ration it if _anlial to make th.ia verr nac.ea...,. article
•• nearly perflO2 a' poMibla. n.ar. .... ..,....oJ wa"l of
mame match which will btl duai6acl. .. the ..F....eh
SyAem" IUId the '"f.nPah. 57'*_" .nd candl. aacl. l'OC:ket.......

s.c.. twco c. 01 I- I: ,- lwebet ..ad. bite OD,
... 01 -u.. a .umb- of .-&. 'or MIl ....
~ alIout 0Il& lReh IlP&rt. Sal: pi_ up hori-
-taIb'. willi 1M ..a ... '&P~= _ aOcNt , feet
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AI ..... ~tt Ai ·-eho ...... J! - rift, QPWVd. .....
tI f. in an..,..un. K" di 'r. A .
2 quwl P" dfa, pan aDd .. -ada harM of • #I r ,I s

the .....,.u-bt of",..... 1'Ma pi, M die "'o:'IW,
i.oc .mtllrw;

0__tclt. .rtd one. whida .., the beIl't 0' tha .-.,...
It_~ ie oririnaL ie .. 'olowa:

Make • ewp 01~ ..'-at ,. di.mew... l4p, 2.,
.. bo. ..nd 2,," blah u .howll in ..ecompe.nl'iel .ketch.

IH _,..
U_

D! .•
C 3 k .I.

"'-
'­, ....
''''4_

Holdina: tho pe.n in the left h.nd, WIdei' the GrA
).,nllih 01 cord take liP .. handllll 01 the powder rniature
..nd work il well into the COllon whil. holdiall Ihe pan
'0.' 10 catch the dtippin,....nd _II. backw..rd. 10

other end 01 .hed. Wh... th. i••eached '0 baclt 10 the
_lIin;n, of !:he iltrand. Ialt••ome 01 Ih. powder in Ihe
"11"1 h.nd. put the e«d ewer th. Ii•• joinl of the Ii,..
lin.e>'. p1.ce thumb on top of ;t .nd ...ain w ..llt back.
w.tel. towud. other end of .hed but witl-at • .orlr.inl
• n)' mor. powder into the co,d, Iimpl)' .llowinl il to
run duouah the lin'e!" ..nd thlMr'lb for the JMlI1M*' of
rubbinl off lOUllh IIneven pI._ .nd lea,inll .. NtIOOd:.
weD 6nielw:d IlUrf..Ce.

abo.... aa. rollnd. ..- ..t ..ell end 01 .. dry IIh.d. ._
30 f... 101\1:. W>dUac. cottoll u.d rJ tha ....... tLicll.,
n•• ca.n M HCW'IId. u_ ill 'MIt., .. d.i,ed. Now
,ee -om. cottoll e-d • ,,1=kill' lIot _ tIan 24 mali
..nd lut_ the end to th. -n II...... th••.n, on _
of lb...boT. piecH of I' K JO. W".do. tI:o.. b.I. 01 c.ord
walk to the oth.er end 01 the ehccl and. "win. it raths
a,litb', lut.. it to the eon_puelin, Mil in the other
iIlnp of I' I: 3" I;,y takil\l' .. I~ twruI _d the naiL
l-ve the hall ttmpotan1y at dYe cad 01 ..heel in .. Ii,lit
boK to keep it dean.

he ..n .....te pe.n mUI: :} 1M. riA. powder thorouchJy
... ilh 4 ou. cl.eKIriae aDd ..del. w.w. Amn. wilh the
li",eTl unli! all lhe IIt..iM .... wet. Allow to ft....d. ..'ew rninulee Ufltil ...rnaD lump PI_.ed betw._ the Iin._
leel. perledly .mooth ..nd cont.in. no mo.re lIT..iD.. Stir
in .orno more waler ..nd .. lillie .leohol untillhe miKlur.
w ..bout the con.i~ency o' mu.h.

No.... lake up the bt.D of cord .,..in -d. pu.... il
..fOund lhe third or 1--rL ..a 10 Iha ri.J.t. ",eech ..
•econd Ien.th 10 the poinl ol _rini.-.. l.,"nibl it her..
.leo 'C"I'eral n.iI. ......y from the lWt iltruul. Thil ie 1«
the purpoae of not touchin. IJoe 6nithecl "'rand whUc
wo.kin, the powder inlO lb. MCOftd one. Proceed ..
wilh fill\; len'lh "nd when lin.hed move il to ..conci
nlil. ~rctc:hin. it .qhtly into pl.ce. Repeat with the
followina ftr.nd until .11 the powder it wed up.

If Ih. wealhel" i.. dry rnr.tc:h will be ready for pipi..
in • <1..,. or two. In dey climate. IUII\ ar..bic. m.ke- ..
better malc:h th.n dutrine bill wh... there it much moi..
lure in the air dalrin. i••f.... When the _tch it dry
.nd .if it ma,. be cut d.:twn .nd the pip.. 1I.r•• =\ad C)II.

M.teJ. piPM ..... .-de 01 20 .......iD. 01' krait paper
24' a W. cut ieto ....... wide ..nd )& lotlf' roW
on _ J4' .cd rocL only the ..... 01 the .... bei...
pI.ad f••bouI on. iMA When pi.... _klt. eteaM

• , ..th. !he ead 01 &ra ,... ....lwll iD pI.u 10 Dcd

pipe _,. M .u~ 0 .... it ,.. eI-It I itldo.
A . pie Md dea.a -eth. 01 m,lt- • J! f It "I"

Into the cliah pan piau~ No. I, tIldiftt ..
",npowder tf.oroqhb: with doe deAl' • bJ_ dt••
w'-. When powder hufcomp&ecel,. hed ..w.L '.t
.nd ..if .....ll Unwmd iarD &hi. .bout. 2 n... 01 cood
cotlDn fWine of IlIIt 1_ d:.an 24 rneah. earl with .. *kk
PI_ it weD iIIIo lhe powder mixture. 1.- .. ; 'Jitlf
pe... place __lUre No. 2 proeudin... f. No. I. ,....
how...",••hcndd be thicker; (..\.ow Iik. 110ft puIIy).

Now I..ke the flIIod of the cord ..nd paM it ~h
Ihe '~I 01 1:n.. can, from the iMide; liD the cup wilL.
miKlw'e No. 2 .nd pull throu,h lpolll .n"llh cord 10
end may be .ttac:hecl 10 match Ir.... Hold Ihe a&p i.
the left h.nd .ncl fIlVol... th. fe.me with Ihe ",hI" ,Mo­
in, eIi.hpan 110 con:l wiD leed oul. 0"'... notch ita "'-cIt.
01 lop rim of cup .nd tbrou,h powda- mi_,," UrIo Erem.
.epuUil\l: ..ch ~tr..nd by al.ouI ~o. If ..PD\II rJ cup fa
e.ord mql)' .. peddy nNnd. .mood. malclt. wiII NeUk
..nd if t4.IlI_ Nbber ,Io,a .... wom the laud. wit
POt be .oihd Be ..ure l4 k..... the .maD cup aI_"1 lui.

EncUsb System
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Make a licht hune 01 wood like tlI. lftme aI. "UW ' _ 1M ±_ .....'. dod .. M.
lookUloc It&.. er.... 12). as feet ... ud foUl' f.... widie MiIl:1 for thi. fAWJlOIe. It i. _CDtiaDy like .... la_

d ·r I pn»c-.

F'"!J....

-d h.na it in an upri..ht AMd to tb.t it can rnoohr.
juQ ~a the m;n'Or in. dr_. ThC'Il.eI a quuD17 of co&­

ton widWll, 24 meah and unwind il into. thin pM abo.I
a foot in diameter aad .i,. inchca deep. In .noeher ,aimilar
pan put 2Yi Ib.. nRc po:nonW miud widlo 2Yi -. datriDe
and cover it with 2J.i pi.. _ter, 11tinin.. ocnoio...D,o­
u.ntil powdl!r ito mehect; then .dd 2J.i oa. aleolool .ad
mi,. well. Pour Ihia G"ft:I' tlr.. lamp wick.i... in .. W
pan tlIld... can!! ... lea,.. d.. end 01' wick ha 0".
ed•• 01 Jl&n .. it ea. be _i\y fo-d. Beciain ......
thia _d now nil! an the Me..... inlo ... empty pa-.
lakin.. eara thaI~ part of it .. well -tt.t wid. the
wet powder. • little cJ wlUch .MWd ..-in aft. tha
eottOoD ia paM. for the &rA ti.- .nd tIM. m&7 _ ba
POUl'M _ the pile ol wd: wKk. p-u.. or Iuo.rl"n a
• _ to a. to> thoro...w,. ~ ...~ put. w ..... it ea.a
ba tttwned to the &. pan .. baf_ k ie now ..-dy
for the fr....... lie tlr... -.I 01 wick to _ .... ol .-I
cI rr- and wl.ik aom_ft. Nma it .lowlJo faed .etch

iato it with tt.e _, • .I .bout W apart. WIoea" cI it
ia on tt.e fr_ remove fnmt d.. aand to> a~ " tba
Boor _vered hy ....... + au 01 paper and. M"fI'P'Wl it __
tL.. on four bl.ocka .bout }. hi..h. 01>&" aadI. c~.­

of fr.am.. N_, talte • .....n --. 01 -t .... ' &I:tId
d~ it careEu.1ly O'I'er ao .. to eov« it rrnb- widl •
..,... 01 pow.. The tru- 01 ..tch _, now boa pIac.
eel m. the awl 01' eiKwbere 10 cby. MIIIcA IMde by....
pr_ it all ol one leacth. vir. 2 yarde. aad. I. ~
rou.nd ia appean.nee. It bumI iaralY~ wiD. IlDt aaacI
....._ -.:e .. that prfl'io..l,. J.a"Dacl. 1t aJao tak_
..... to .....

MatdI ppo, ..... the douIM P'If1IO": of protKti....
.. matcll "- illiu.r:r aad. ..kin: it __ lMaitely ••­
... A pMe.e 20 fMlt Ioq wiI Iuia fro,. one end 10 1M
..... '-~ •• I

ROCKET and CANDLE MATCH.

'f tel. ..de ..,. ..... ." ... two FC;[~. Edl. II

......, ',. lot _ willi 11M cl.Mp,...de .. itoek

IlItO .. _it till. put ...don 01 Aardrt.. witl1 boiled.
.... Iltir 1I1to iI ,bout 1S Il:.. of, thDrO\llhly..axed __

'f .. -.da 01

Saltpat. 16
F",.~ "
SooIpb.... 2)05

s....k ie. Uti.. COClDa widr. of al.ow , ........ urd .-d,. aU
1M cnr ~I ilion i.e .*"-d lout abow one hall inch wMelt
ali 0 ''d aiD COVal" tlut cotton ill !h. tIIb. VIorIt it i.a weB
'M rua it OIl a hame ... diteded ia pee_in.. deecrip.
lion but: th, fntme may be .malJu for toaTieaell.U 01:
hcndlm... by one peraon. .1 loDe leD,the .,e not required.
NeithCl' do. it Deed 10 .... duQed. with meal powdCl'.
If weD mad.. hownCl", it will bqm freely and .-va itt
JI'Ur'POM C4mplctel)'. When dry it i.e tiad ill buaehea. I
10 2 iDch. in diamlllar .ad elll Utto the dwi cd 1.,ttY
wiIh • lobac:eo cutter OJ" wee .I.arp knif..

FUSE.

<Illostinrl
"Thi. .. u.aad c,,""'" m...... i.a 1M ~Il

of eaa-. CftCok nd to. \eacer I "" in cmaI bomb-
• Da It ca·Pc tjllly as a cotto!I pipe (dowain•
-a pow_ aad. Naa at a R1c" avp . e. I
iada ia , I .d· h caa i.e Mel ill cizac -.,iq ham
H" '" K' i.n ciiamaI. aM fr.ocD til. ehaa~ paiatad
c. Ir.iad to __ l-TiJ:, _ted wilL paa p.cha for
_dr ............

It ...... ..,. ••.,. inc-"- -mac wltklt _ ••
a coItoIl fal:oN:.o d • ...... tuba. A. tllia lIlbe i.
.. ;11...."'" ita place ia Iak.- b" the meal powder wWch
ia fc.c.ed in thooqb tha OIl in, in !he tube. 'I'M ........
h, .... 1ft La 5. ~C'O- C~

TABLEAU FIRE.

(In telItit\tI alUm the prrotecbnilt ahouId not look ciinIct1.,
at the~ mixNl"r. but tbou1d have hit t.:k mmd 10 il
whil•. .-neonc elM. 1Wb1l it. H. mould &hen Nnr quid:I,
.round fot • moment and look al the lilJht and chen Nm
......y qain. By IoolcinI direcdy at Ihe bumlnc cob' riw: optit
nerve a«mf to be tanponnly afecud .. thfl an Ko:u.n.tc
.ppniIaI of die color unnot be made. b it alto well to ¥jew

the C'OIor hom a diuWlte of ,bout 100 reft to~ • a(.

cutctd,l
". I' af_""'h.u at .. I t

• _ II ic ..,. !..... .Ab'" lie,
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•

;" "_Ie IlID PI +1C? tN d ' .. c.oLw ........piq it
_ u is'OtI pIae. Of boanL io .. pile, M it ftIoQ' be ...os
liP'" Or it may M puI up ia Ii. _ Ie. tJw tradL
Cood tabl.u ...... 't ..... l!iriPd,. witbCnll ,p. iDa
........... lilda .. , I' It ...dd tab '"' -..iI,.
but~ M IiMaI. kI Ill' $ n _ COt L 'Iiolt l..Mi.o­
ppL", ta.- ..,. l:. ...... c.otI' ; ..........tiIIc It,
.., CID&or tb. co&a. 01 .. &re....,. _taio __ 'With
.... cIW nu- priat..a _...... A -..I pMce 01 1 b
ph ! ia. -cia eM l'em"l. liPlin. it.

WHITE FIRE.

..", , , 12 • 7
""", ' , 2 2 2
MmJi- • r ." 1
Anti ., Jplide ,• 1- 1 '"

BLUE FIRE,

Po:a.i_ ....LJ h 24
p~-~ • ,. •
P... .- • •g. • c

".. , 1 I-BuilD. ,: " • 7
Cd •wI 12 I
••1- :n" 0
C SS' • .. d.L rid. • •A I,b I,
1-, , •

... J: 1M c.c&a. i: V II 'M ....... .&M ILal
.... ..-;. y.., p ,. UMi • AnA bW MOOd.!
.. MIl 11 it Me IlID .. h· I • ",,;

RED FIRE,
Strontium nitrate eo ,. ,. 14
P......i..",.. chlorate 2. • • •
",.n.< ,
Red or K.uri pm 12 ,
A.ph.111UDChou_' I
Deatrine 1
Fin...w .luet '2
Ro.in I
Lampbl.dr. 1

U it i. d-Ued to me". tableau L .. __ WIo,. _
Or two .-m of Me ..wdlllt ma,. De dd.d to It:AJ" of
the .bo". rec.ipiee wilhoul mnleria!b'~ the color,
U the ..wdua will not pee. fr..l,. ~h the lie- it
_,. b. added alter the eMu inpedien!e _ eifMd and
mi.&nd aDd Nbbed ia with the Lande.

PINK FIRE.
A , .. RmewLat che.pel' Ih,n the nbo". but ieJaiOl'

in ~Ior _,. be _de &I follow..

Nitre.. 01 StronD. ~ 16 Ie
s.1tp I 12" 7'
Sulph.. 5 2 2
~ 4 I K
Red~ 3 2
DuNe loi

'IN. ,hoWel nDt coA C)Y1It 1 an.. ~ pmM while
the <lthll:l' lonnw.. c:oet ellout 9!oi u.b '* "''1~ A
pink lia:ht may Uo be made by~ -. !W

cMlk for IArentt. 1M~ chl«nte 01 potaIh .. nqund
.nd. liMo amok. it rr-tw.

YELLOW FIRE,
Nitnte 01~ ,.
0uJa:. of eocIa •
""'"",w ,.... .- ,

GREEN FIRE,

Nitnle of '-me • • •Odor Ie 01 petluh • , 2"'.... I '"........ 2
Da.tri" 1116
Fine aw_ "SA amm

,
I,

I ....... ...,. fo-.l ...,d in. heee. .... .oocl All

tWa, or, iii,.. only liMo on. Ncipe.

SMOKELESS TABLEAU FIRE,

F••~ • ida. _ cain" .v. •• -.,.
'''; " m L' on Itt.... 01 the cMlr.inc'~. tb..,. pn:
oL n. fe' au.. -rio' .. iii- • .&,. pi I' '.. ...,

lirdn Trm,h whica ....b i1ee"pe.. air., &r. it lNrned.

RED.

Nitrat, of Ib'oDtia 8
Aerie .Od 5
a...-t 2
!L • c I

GREEN._01...... •
Pkrie ocid 2
0.". ) I

Of h. picric. .a.l in 'uN.~ eM. ria CIt



POOR K~N'S JA~~S BONJ Vol. 1 214

bu,ota; air IIJItiI WeI _d'" .. 'It. or piec.e of doth.
k .ho""" be ob.erooed that in ,U miainp, the formula.

c.&nnot be eoaiclered ,b.ollWl .. the purity and ,a:eneral
chvat\eriltir;a of chemi...J. differ .a mudl that .n mix.
iDe. ... be telfted ud~ 10 .... "ill( con.
diticma oI leri..., climate etc- U tablNu Ii:r. I:Nm. to!)

.Iowly mo potall; or eoa.I .J.ould be .dded; if too f...
more ~ro.tia, bary&a. etc.. ht. rocket. CIUldle or .ab _
poaitlOtMI...ltpeter or meal powdu will iD~ the com·
huAiQn while cHi .nd .u1ph.. will I'etIlrd it.

TORCHES.

TL_ rnAJ'" be c:J.liliecl. eUOTdin. to the JnIQ>Ole for
which tlo.cy ..... intended. Miln.ry tordlet h.ve I:out one
Tequilemenl which iI thai: they prod.u~ the muimlDII.
iUwniDation oJ the deapUt hue of 110101 detired. A. theee
.re fully deecribcd ill .peci.1 work. i,,_d by dt.e .overn­
menl and really fonn no part of eommereial PJrotec:lutir;a
il will be unneeeN&r]" to' de<orote further 'pelc. to them
he... R.i1way torehea or fUKu. On 1M other h.lleL 're
the cheapelt form of pink. lia:ht, al ••,.tMnl upahle of
.uraltina: the attention of' the ena:ineer il all thtl iI re·
quired.. They Ire UIUIUy J.:i·diameter and e- 10 12' Ion.
exd\1llive 01 Ihe hln.ne and burn hom S 10 20 ..unut...
Tho foUowini' compoliliON are adequate:

RAILWAY FUSEES
Po....ium ~lor.to 2.
SIr_tium nitrate .. 18 I. 18
:501..- 12 7 •So1ph~ l 2 l 2.
AM eharc:o-.I • • I
Rod .... 10 2
DOJltrine •S.wdult

Pofwium pen;hlorate i
Strontium nitrate '10
Sulphur 5
Red f\Im 2
VL5dine l

moiAen widr. KerOll,"' I:oe!ore ntmmina
FUII_ .nI p'O'O'ided with , up <:ap ",hieh ia UMd

for ianitinl them. The ,"d of the torch ilDlpped with
paper onto whieh i. painled , InP:Nre of

PotN« ehlonte 6
Antimon)' nl6d 2
CJ.o I

while the ..d of the c:.p iI eimiluty pajllled widr.. pUl. af.t
Bleek oJlid oJ man.anae 8
A.-phoUII phoaphoru-. '0
G1~ ,

Whea dt.e cap i. pulled 011 and Ilruck. a.aini! the end
of the Nan it tlk_ fire like a nfty match. With .ome
eompoaiti_ it i. necenuy to have a linle ..,.un. lire
,t top of torch j~ \tilde.' the cappin, o. primi", under
doe cap which will Idee 10 <:aUIC ea..y ia'nition. (Fi•• IJ)

=t::::v:;:::::::;:::O:;...-
f(gU.

PARADE TORCHES

Parade toreJ.ee for eampajp pmpoaea, where, eheap
IT&de oJ Me ~,fIjcee and wher. competition uqea dr.e
manufaduren to produce dt.. w,.. artic;Ie ,t the mWl­
eIIIIt pike. _e of dt.e method. ill to ,del S(H5 of 6ne ....'01'.

d... to 11M mi:m.a:. 1'hiII d_ I\Ot lI'eatly .lfllO; the bum.
in. 01 tLe lord. and m&k." it look twic:e .. lafta at
p&l!icd,. no _tra c:oa. The followinl it , pod formula:

RED.

Nitrate Itroir.tia, 3D
PollaN<; ehIorata 8
Rod.... 7

Saw-dua ~ ba ,ddod ad libitum. n.. ad.....
_Ib' W diameter ed 12· lolll alld .hould bur-. with
th- 'bo- -i·;nl, 8 to 10 mm\llM.

RAMMING CAMPAIGN TORCHES.

A .....,. eA.p mfllIt,gc{ of 1'aI\\l1\iq th_ loreh.. i.
to ancUI:_ the c"'!"'po-ilion with &Me _trine aoIuIioa.
UIltil it • damp eno~h to hold toptb. whee a b.uwl­
ful i. tiahtly &queued.. A dozeQ torch c.uea ... tieet ill.
a hmuUe aacI ..-ed into • pile of damp compoeition
on a .Iab. It il then _ved 10 , dear. part of dt.e alab
.nd jolted. 6rmI,> a••intl it by· lihina dt.e bundle a few
;nche. Ind jarriDc ;1 downward.. More c:ompoaoition ill
.hlk.CD in from the top wheno the jerrin. it lepalcd and
thill continued until tord... are full when they are lei

..ide 10 dry. By thil manner a dozen Iordaea may be
ramme.d in one minule, The handlu rnay ba anadted
by a itrip of .vnu-d paper 2 il)chea wide, h.1f of which
encird.. the tord. and the ollter, the -nd of tIte torch
~an.ne. The other end of Icwdl ill DOled an. m.tched
In the rqul.. "'ay. (fil'. 14).
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Ti. tM e-- in bt.l~ 4 .. oE ,2. f'lac.. 011 rammi.c:
Wock at>d Uu~ IJ'O"l of I_nd WI&- IS), intel _ of
them. Theil.... a Illitable rod. throaP it UlItil it reA
Oft Woock Mao. Now, with • K~C,. 611 th. ~eJ 'lIfilb

Sb 01:1'_ lIitr... -to
PotoaIillZll eWon.'" a
Red __ 7)i

ni, will bwa 17 min... u. ... lao t<wdl.
formula.. iiviDe' ClIupti_1 reeultl II:

l\.laleA

Strontillm no..te 9
POI...ium paorch1oral. 2
Sulphur, pound 2
Red .um I

:"'~""

po.lion IJ\d. a-dyiq __ with tite left N.nd, ....P

the rod &mdy widI. the riPe: and ,"in, it about aU
indt.... drive it with .. linn arole up .rtd dowIl •• lhe
eompoairion Nn. into the caae. Contin_ thi. opera.ion
IIntil "ac i. Iilled. \l'hen flume! i. remolled the 'plll;'
~GGlipied. by th.. .poul ..... ilI RrVe for ;nM:rtinw the handle
wlt.ieh ia done by apply;", tel il a' lilll. rum or ,lue.

GREEN PARADE TORCHES

Ba.ri1lDl ch' ratJa
,

Ba.riWft .... b "" .. •Potaaai_ eh~ 11
Potaai_ , .. w.-tIo •

'K. D. e- • 2
SuI,h.. If'O'&ZMi ,
Sol ........... I....., 1
Calornal 2

TORCHES lor CARNIVAL PARADES-

ThNe ...nenl the mcMt n:.~nl' requirementl and
\hI. fOUowi.... formul.. 'r' the rNull of motlIl lhe. ]()
)I ..... 01 ..perion,.nrinl' durinl' which .om. nupQonal
mi:ainl' have been developed a. wei! .. _ moA beauti­
ful QOlort wlUdl. ill modi!ed form. ,",,)I be uaed Ie. \clt
Iftan m Ilt.eUa etc..

Caroi..1 P.~de T otdoe. mlllft be 01 deep c:oIor, Ii"'"
muimuna in_nation, bum ..lowI:r .nd de not be
poLil.irive ill QOIt and Ii.... of .. little amok po.ible.
1lt.ey .hou1d b.... not 1_ tJ.&a IS minll_ widt. a Ja,1'th
....bout 18" -d....i.. 01 Jw.ndle and I~ of X',

1'11. Iftanda.nl formula ol 40 yean "0 wac for

BLUE PARADE TORCHES

,.ScronlillN aitrat.

Strootium niera.. 7
POIa..Nm perdr.lorlte 9
BIad< o.id 01 eoppa 6
Calomel ,
......w ,

AMBER PARADE TORCHES

P...i\lln pcr~ , .. 2<
P... ..-. 2
Copper...., luum .ul~ •COpper..uu....i\lm dt.loride •
DClItrine 1
Co"-' I
Sua.. of mak 2
Sulphur 9
Stoa.rine 2

"'......... 1

PURPLE PARADE TORCHES

'K. D.•nd R. Pl:n .....lIppIMcl by N_ York
d..len in pyroteduUe.J .uppIi••

"<,

I.

•,
.... ia nII.. ...

RED.
Nitrl.. Itrontia
Potua: eh1on........

"-__, thia __ • wbat iroaI,
penat.,.. A ben.r IIlIi:ainc it!

Nitrat. .....
Pot..: c.blor-le
e.o d 'ItIZm• $ a I"Cf\



POOR HAN'S JAMES BOND Vol. 1 216 PYROTECHNY

RED and ALUMINUM TORCH.

••
I

". lona &ad of "'.
3l,
••
1

Bari\I:ID ., te )I

MU.ed a114iii 9........ .
Va H.... I

STARTING FIRE.
!oI__

SWphw low...._ ........

Rlib 1M ...&Mlinc iato the beri\lM ailntc.i.. aodpft..
afld Ur,qnin_ aeparatelr. d.a mia ..... baN-. I' ..

A. alv.mill\lM tOl'eh of h.ntoI_ unMaN. of 'oriDia"CAl
and pvi", •• illumination, br. 1M I tach diemeo- &i.u,
of ....kat ia ..id to he 100.000 c:a.ndIe po...... -.Ja ..
foUowa:

Potu' a .. peIC.!o&CUlt.te l]
FitlC! a1l1f!li powder 6
Flak. aluma.wn S
Dutritle 01'~ I

al.nmum~ aimultaa--J,. th8e prod-ced die
dod of _ oncominll ..a1anche of fi Fill' thie torch
.. ca_ W diameter ..d 16' 10,. ia uaed with a round
wooden haa&. 6' '-c. "The,. are rammed ..... _tCJ-J
mud! .. other ptlr. torch. aad .. ,oad '-.ala ia:

Thoae .hoWei be X' diameter
followi", e:ompoairioft

SuontilllD .itnt.t.
Potatai\lfn perc:h"-at.
Sh.Le:
ea.... lIalte .llIIO.inum
LyeopodNrn

.ftOth~ fonnu1e it:

Strontium Ur..te 13
s.d,ft\ll' ]
Mized aJ-.ia\DD 3

BeJor. Jemmin&> INa lotn'IlIla aI.oYJd be moaa...d with
It. lO!utioa of I part *d!u in 16 ,.n. of aIc:oltol aflcl.
one pari of th oluti<. ....d to .....,. 36 ,.n. 01 COla-

~;tioa. A i. _stw. ia aom-ut cIi&c:\1k 10 iKaite
rt ..... ..,. to ac:oop _ • IIbla from.... top 01 tOlrdr.
and r..,&ac.e it ...it}" A&rtiq .... -hGWD in cr". 17).

... ,...

ALUMINUM TORCHES.

Thia ....aIiful pNc.a 01~ .aa ira Ultra Iticr
in paradea b,. 1M awhOl'. with ••nNtioaal IW II" abaut
]S ,.rwa q1). A ROW 01 12 men wu placed &II; tIoe
ke.d 01 the liM of march and wi&L tb--. d bumin,

lip __ thin pnmma: of KUOPClwd.. ~ wa. uuI ..
lilde alcono!. Plau thia in .. aqwrt oil can with, .. Iarp
openi". in il.l apout and. _kina fr~_ntl)' to pnrI"mt
it bom aepant.tin•• PIe.. out .. dTop Of two ..t the poiDt

....hcr. the match enten top of tord.. If thia ia ptoperlll'
don' it will aec•• the _tdl i.....CAl .Dd c.a.ue Iha
~ to i.... f-br.

A a.-l motdtood of -... ... .. ... lvDo'W.~

Cal .em. eottoo cIoIb into pte.c. ..bout 2 indt. aq-.
CoT. tMrn witJr, pUt• ..d ~d lltam~ __ .....
toP' of the torcJ.. ........ in tketch (Fi•. 16&). WMd
the,. .....e ~ plnu. .. hal.. .bo..t I iM:h de.op h
elM e10da .nd Into the top of toreL, with 1 ahout
~. e1i..-a'. iMo ,..hida .uEft the -.tch. Th_-le

Coppina' and MatdUne' Ponodo Tarc:hoo.

The lU'l two tcxchel are at.~1'la11yb.,urlful. ...d
h....e bee...ed VUJ' elf'ec2ive1,- io <:.ani..l peracka. Creal
c.r. muQ be o'-_ed in mi""'1f compound. cont.in~
eodi..... 0..1..1.. that ..n the iftlfllii.nla ... powf~,. .,..
a..d it ..~ in.. damp cli...te, 10... onb on .. clear
d.,.. fOf' the r-.... tbat the Ie.ut moiAuta .. li.ahle 10
c..... do. oulate 10 '* .. OOM formint: nitrate
or c.hlonde wbtch" AiD _. deliqu_c.t d.n 1M o-ate
and the work .. aooo .e wat IMt it will not bwft. Ev."
when ~ll.ecl In dry w&&lb. it ,hoWd he prota4ed from
dam.-- b,. puained _WOIfI' or odl.."i...

Sodium ouI.t. 8....... ,
SWphlD' ]
Pc·....,,"" perch!onl. 10
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.".1 ",.M'li"....

... followl:

Bui_ ..unle",_
Sulphur
SI.d~.

•3
I
1

by rollin, • Ii,hl ca..., lot lano;a. c... the paper 2'
II fl. !he 6' WtJ' naIUlin, wilh Ihe 111'_ of die pollpel'•

One end thould be d .....d at fOO" lanue. B..-h.bo.u
200 inlo • hundl.. with ttriae••n 1M opea -& b.iac
UIlP rmo4t when th.. b-.dle ia "'ood on..d.. Now mak.
N foUowinl eompositi.on:

PORT FIRES.

Ship Ligh.. and Dis_ Signals.

"BENGOLAS"

Oiare... ,ianat. .re Ihe ,,"'" ,suPi that the, bum
red. "The rerulation Lil. Boac ~ui~a1 conAiltr 01 6
or 12 endOlllld Ql. waler ti,hl copper caL The 10Bow.
i,... fonnul. ia Nitable:

AnQlher ,_ of ton:h. i. B ..~. or Btu .....
IlHId mo4t1,. lry .hi,. ......11 for Pl- n.,. (0 ri-
of • aout paper _ IW' it! ..met. .lId ... Ion.. 3'
"f which » cornpoe.ition and W d.,. al hottamo ....
loalaau bei.. dl.e ...ad into whid. the handS. ito £ned.
(F"... 18). They aLould he n.mmed quite hud; the • I I'

Pow....d .>l"t'CI' 1& Iba.
F"_ powder. charea.1 'I"
F1_en of ~1Il 6 ..
Du~_ 1 ..
W.ler 1 "loft

Alt. all tba .....-.dienta .r' w.n mind .nd. aiEteII
thr. tU..... add the .....tu And nUll A,ain Wlul dl.e whole
lot ill .....uy dafllPe'led. Then I~ tMrlllh • 16 .....
....... ;"10 ~ bottomed ITAY. and dry i.. tlt.e .liIl.

, .

ROMAN CANDLE COMPOSITION

Saltpeter S
Sulph.... 2
A"timon,. .1Il'd I

'Wt.en thot-.h1,. _eel "CoO it _ .. lu.~ .l._ 01a_. ,...... Pi"g "b- d on .. '"" tallle. Sal ll..
\: & of w.. lip,~ _ of .... co........__
011 1M Jl'lP(W. wid. tW: opma nd. IIp.nd pow .. huuI­
,..I of compoeition _ lop DE tl.em. Shak, tM bllndl, eo
at 10 _ke compoailio. 'aU inlo the c.aaa ... mlW.h ...
~b1, ..nd r~1 aevcnJ Ii_ Now with both h.nda
nile the bwde of panI,. 6Ded. ti.hes .nd brin. il down
_ dl.. taW. with .. .ood blow. Rep.t thia .ever&!
tirsr. .nd dMft ••ain the W aa--Iio. 01 iUin. tMrn
..d po 5nl 'tt.-. On Uw, table _iii aU aN waD iIled
WMa .... ...,. _ Ndc.. ill witA ......wL

ROMAN CANDLES.
n... aN ""'bh. d.., mo. pcpul.r pMca of '­

work. _dc. f.- • -kos poi... of ...i...... Up to .0_
,._" .'0 lhey w__de enlire'" b,. ha"d, dlal .. 0_
al .. lim.. T\a.etl • combisoation ,_ ~, • da_
al .. cimc w .. ok.;.... AJWI Iale:r the C. d'. MacJU_
wl.ieh he tis cIoun. wu perfft'led. To _k, ,--.
cand1ea by rod. .01 d.e~ ... dsM.ribed. ..,.d n..~

• lot 01 a.A 01 difet'efll colo.... ready. Tlr..en mak, 10_
ca..d!. com, .·f II .. foUovra;

12
2
I

501_
SulphW'
Antimony .u1lid

1l.ftc .re .m.n lordan X' di••e'er 12' Ion........
in uhibilioM for li"hliQ' otha pOeu.o of lUeworh. 1ber
.re l.mmecl wid.. cod .nd NnQd .ad .. ,ood mi.... IE

Me.l powdBr I
Sulphur 2 ..
s..hpet. 5 5
n.rc~ I

~ :>
fi.sll.

......M ba of pod... • paper c r" w-d tha IIIMdt.
wit1l twine .. tM _teA all Id be pipad w~ it
pa • ths-.h dsa noeint'. The u;.heci li.ht .~
th_ p"iMlld with~ PMdo- .... W JII0M4 it
..-an urnp_ of !he _ air. TIrUa ito ........
fonrwJ.:

PataM, cLIonata S
Sttonlium urbonw Wi
Shdo, I
OuMu H

TOY BLUE LIGHTS.
are little lillhc. 10:\' di.~ .nd fI' Ioq mad.
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H

.......... -

•
a~c '...

~ ..

,

Pl.aee pin plate on lOme toIid wood b&odt or conUeR
bMe; place' ruidI board 0". pin. .a that 1M hoI. M"

c:itele the pin. fQly; .lip .. eaadle _ on ....eh pin;
plan '1IDD..1 plata OR lop of .....mhly and raiae ,wete
board 10 a. 10 _ile caJel center lUeS,.,

Now, QI da,. board. eom.....ition hoard ....d "r board.

11.i. eonli!ll. of an iron pin plak (e). l'lnncl plate.
iron (I). a wooden IJUide board (d). three wood.u. .hiI..
.. ..... Yia: day '-rd (e). au board (\0), ..nd com­
'H'C'oa bond (a) ... 'Wall .... fWI1JOWcl. be.. (Fis. 23
aacl 24) .1Id _5 (,). The conAndion of .lWtinc
board. o;a.n ba readily unc1Mtood INtn det:ail .ketch (Fi,_
21). The Pm .hoW1l in upper platea .hould be unclet-·
.ood ... 1:Mi1ll ill 1__ 'Pla-- Oth-ue "ota would
baeollM clot:leo:l. w&lh co-P"""'itinn while In uae.

The holet ill upPal" board ...-e of • me to eDDwn
jd ....F=j_t COtnpoAQon e1a)o etc. '01 oae d.....e (A).
Thi. baud .ude. • cliolt.D~ of .boul ~' control1ecl by
pin (CO). Wh_ uppa board ia pulwd back the hot-
... OM and wh_ read:r ao diechar,e it i. drawn f .
wud 10 the hola are in li_ with the holet in low...
~ boucI when 1M eo.aenta Iall. throua:h hmael into
candla~ .rnnwid. (8). The '1IDpnwcler be.. it daerib.
ed und. "Carrelle Ranunin, MachiM~ .0 il ;. unneeet."ty
to repeat h. _.ruc!tion. It it of coune em.lIe r than
the OM 101 _ehiac atld made 01 .ize to eorr...pond
10 pilll etc:. Fin..n,. tbere ill' the rammer (Fi., 21),
Ct) eon·j p' , of ...hl Ifted rodI with eomprftIiOll .prinp
6tlecl tN1>Il4IL • wOOolkn h.ndle bar u .•bnwn, wid. d~

wI ol whole at (H).

ll.ia "wane- ia ..... for raftltni... _ 10 fnW" ban
cancllet ..nd. can aI.o be ....,d for _peata and ...ueiMOAl.

. ..
St ..

.... ,
• •• 0 •••, • • 0

• '. 0 •• 0 .0
• • 0 •• 0 •• ,
o 0 0 •••••

• • , ., 0 • ,
•• : : ••• 0 •

.. : ° 0 • 0 •••

_......
• • •. . ..-.... , .' ..

:::::::::
:.:.:.:!:'.:::'.. ' .

• • •

Hand Combination Candle Rammer.

ba Ho diameler, The r......n. ali,bll,. 'm.Der .0 it ~1Il

put eulI,. up .ad down tho e.tndle o;a..e ·whicL alto i.
H', 1M cla,. ICOOp thoWd hold .. Ind teaapoon full
of ~ tM c : ·tiOft.coop., .. "-pin, d. " t 'JIOQCl_
lui: ..nd d.e ,unpowder .coop .howd be K' di.meler
and Yo" deq>. It m..)" be ""de from a .22 cal. riA••h.,
il dnired.

No..... plaee an empl)' c...e on the pin: pour in •
• eoop of tiD,. .nd 'am il fi.m1y wid. a li,bt maBeL
Remove ramme.; pour in a .coop ol I'lnpowcler all. lOp
af which drop • "al and lailtl,.•• acoop of canello ea....
poAlion. Rllom wilh .bout .iz blow. of a Ii,ht mallet.
Remove rammrr ..nd pollr in anotner .coop of I'Inpowder,
..nolher lAar and another .eoop of ea..dle C01'4pOeition.
NlPflalinl Ihi. unlil c.I. •• i. fiRed to within 2' of the lop.

Retnove candle and Jini.h a. de.eribed under that head.

N_ provide a r-..m....... O'ltfot a••hOWB in (rIC,19)
_jAinl of a pin block (0), a rammer (a). a c.orn.,...i·
tiOIl. 'GOap (d, a d.,. .coop (d) and' • f'lllpcnvclcr .coop
(e), The ,..rioua p.ll1U mult, of coal'e. be proportioned
to the AU 01 o;a.nelle it i. intcncled. la m.ke, Sa)' )'0'1
viii bet;in with .n a ball The pin of pin block mult



POOR HAN'S JA~S BOND Vol. 1 219 FYRQTECHNY

It .hould here be noted th.t whea cuttinr the .-PlEr
lor m..c:lIine rammed rom&n UII_ .. dain V .haped
&lip oNIuld be C\lt from one: end (a) of a ah_ al aide
ncarUl the open ~r when. beina rollad. n. obiOl2 of
Ihi. i.a 10 f_ a tomewhat Iwmd .h.aPJICci lind 10 ewe
which matcriaJb- ,.iIl, ita eN)' r.-minr. Thia cad
mull. at CO"'N. be -.ppermoll when caa... in m..... in...
(a. b) (Fig. l<t).

n.. J_d plak ia _de oJ c.aIt irOft 0,", iM.h thtc:k
and 1M Dlher dim~iona heiaa lh. ..... .. Mid of
rammer uaanbly. h it drilled with 11 hot... 6 ro.,
of 12 ..cit COiieapondina with tt.e inaidoa of the diemeter
of th. c.ndle, 10 be rammed and 'p'toId ._ .. the
,ode in runmel head. Theta hoI.. are count..unlo: on

F'ig ,.

•

If com~itior beccaw:. ao dry that it will ftot Pl'dt
'nnl)' it .hould be daNpened with .....1)' Iittl. w.tft'.
The 1\_ .houJd lotr: h.rd .nd dry and f,.. ka_ ..,.
dult whiCh can be lilted 01011 by .h,lUna II,.. ill a c.oane
.ien. The Soor of rammin, room .lao .houlod be Itcpt
free from ,I a(.l;Qmul.led c:ompo.ition ek. to IlUnd a­
,ainlt awd.. n-m mat-. of .... .h.o. or otherwia.

nlhl atdc. era IY.' thick with a Vodp on inner aide.
u~ ....dl tt.e hcad bloclr. (A) .lid... The r&mmn ...
aembly .. IIIAII_d 10 head b&oc:k hy It\ld _It.. 1lw
..- hoard (C) •• made of W lu,nh. ...d aerna to
Ir..ep the rammcn poperl)' in li_ Thil. \t.oud i. 100.
........h to .lip up a~ dowa on tM r.mme.. while
machine • in uae. The pin plate (D) ret1b On hue of
machin...rod .. alicl into place from in lront and retaihed
b)' .hort Iftopa in th.. r"'T. Several 01 th_ plat... &lao
.re requir.c.. o;onll,pondin, with the r&mmft' uumblitll
....bovOl- The. INIwl (E) holda doe rammet"l tap while
the arliel... to be rammed are ..nangN below. When
all i. in placll .ad the lint c:harr. of c:.Iay (in the u.e
of 'om.n candice)., in llr.e ulta ..n attotndent palla the
rope ..ttulled to head hloc:k, whKh .rv... to eli..ng.....
the pawl. Th.. ramm......nIl now lowered .Iowl)' until
they .nter the .funnel plate. The rope ill r..klled and
.. tbe r.mmer head fan. it ram, the d ..y in the hellam
of (.... ea.ea. F,am S 10 IS blow. ate uau.Uy requir..d
10 "m eal:h 1:N."e.

upper "d. of plate, ~ • depch 01 0IM0 third dudu._
01 plat. ao a. to ,i". th.... the &1.a,. of a Eaa-I .hiIe
tM WMIu lid. i. co'" bored '" what laqw U­
ti.. oulaid. of dI, u1d. to be r&l"lUllllld. .Weh aIip in­
10 dr..e rac:••• aad thua arc held ia pMCOI wu. mKhi!la
Sa bainl llpen.tad.

•

--'
1-1-----'

P\-. da)' botrft _ fWlUei pht. N) ho&. .... in line
and .hih, tapPa. Ii,huy N) tMt aU day'" oW thn:nIeh
lun-l pl.le and inlo undk.. With ra~ ,in 10 to
IS .hon, Mow. throu,h ad! row of bo-' P\II _ run­
powder 00••M .i..."" plate unlit a c:.Ml'p enl"'" e.aad1ee.
Tb.n \ek. ... botlnl place .. wu do.., with cia,.. bo.d
.nCI lhilt. See lhal In Il'tu. ".V, eMnM (IndiO' .nd
P'Il _ ~1nf'O'iti°n bo.rd. W"en Ill.. "aa '-en di.dI.r,­
ed ,in abo\it 8 to 10 b10_ wU die rammer, not quite
a. ha..1 .. for the da)'. Now ,i"e aROther ~ of
a-powder. anolher board of .a.. arod a .«ond ch .
01 c_dle compo.ilion (if moee th.n I hal cancUa) ...d
repeat unlil <kaireel numbe, of II.... N.". been _do

CANDLE RAMMING MACHINE.

The ramming machirte h...with iI..,.... waa .....
-mid in CinQMati and ;1 uud pftllCIlUJ7 for nt i••
rom.lln undlee from b hall to )0 haD IMit up to IhtN
oune. rock.cao may be tar' ad N)Lid with it .nd th.
"DUO"'" c:.nter of Ioc:an mU. b)' drivUl" ..andl. i_
ii allerw... u wiI.I be uplained INeT. flower potlI

may __ to. nunmed with thO. ...-hi~ and the writer
.... adap.ad it to malDac }' un_ u.c:k.. at the ....
of 72 .at • lime.. How........ toe..eral •.e. of r_ertI of
differenr lenltha ,lid tJ..ic:kr are required for the diIc­
en! .iu. of candlea.

n.. fr__ ia 01 cut iron .b-t 7 ,.. hicI>: Ilw up-
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,

BOMBETTE FOUNTAINS.

made by takitl., a .....ood D- about two ~. Ion,_
th.. the ItAndl_ to be wad and c.m... it 'with .bout
thNa dOnA e haD 0" 10 bel ronuD. caD.dI.. The Ip&£O
...... tho ...rdu in thit D- ia to be &lied with a f..­
_po of _Iu.. _ pi.... dowed to haq _lIT the Md.
allll • piece 01 ...rdbowd .-lIed O'fa- for & top.

Theae _ an ""Klive eombi,..tion of undlea ,ncl
ROl.1 .hdla pac.lr.ed iR. lar.e hoz al MOwn in (Fi•. 21).

BATTERIES.

To ill t...... hoard-. , ...-.. of ..-poatoon or •
handful 9f ~an la th...w" on top of ~ the Itoa.rd it
.halr."n unCil the hole. .ra: ,v_ly 6lled and the ,UJl)l~

a\lowed 10 .Iid" off into the compo.ilion or 1ft.. Ira,.. By
_ina boya to keep th. U;b. pin platM and ahifling
boa.d. &II"d ,. qll;dd,- .. needod. .nd olb.. to r_...
dr., loMed taDdJ.... a ..ery "-- IIWllb. of th_ call be
_ded in a day. by em. -'clri- A pin pIou oE eand&a.
...... ia aUP$*l aeo to th. bue: 01 the madUne: d.e haan.l
plata it Iowend on top of it tM .wei. Itoa.rd ia ,.i-L
la_in, d..e.nda of...- to ...., dl.e Nn",ei pIMa whidr.
ia 'M\ened in place by act ~a or thUWlb boIta OD

.icIaa of fram... The lemma- h....d i. allowed to decend
a\15ciently to _ that .11 ;a dear. It il dr.WII back up
iato place and a ahiflin, board of cJ.,. llinl cl onr .nd
.. ""","'nla cliaeha..ed into the uncia.. a aU-ht jar he­
i.. Fun to auure al1 holea of hann, emptied. Th,
rarnrn.a '-d ia now dropped eoi'll' 10 or 12 Ii~ to
__ tM clay. and withdrawn to ita Ofisi,nal poailion. 'The
powd. boa it n_ "id &uo.. funnel board and by pull­
iac hatdc of center plate a dw-ae of fllJl,powda enkN
tI.e .......n... Afta- r.."..,...in. powder boa • baanl of .....
ia .hifted into th" funnd plale. Care muill now loa uaeo:l
to lee th,t .U illa,. h..... alipped ttr.rou.,h furlnel plate
ialo e-ndloa. Now .. board 01 GCmlporilion ia dSed.araecl
dM _. wa,. and the who1. r.mmed. wid!. .bout e 10

10 Wo_. Thia operation i. lepe&ltd .. 011"" .. Ihe aiu
of uoncBc reqw..... Wh"" 1&. d.a••" of c.ampo.,tio" h....
be.... ...,..ed 1M: pin p..le of CAndlu ia removed.. un­
loaded. and rdiJIcd with ",.,ply ....Sc. while another pin
plal" of aflply eua hM beltll Ilippt:d iD.lo it, pl.ca in
_chine.

•,
•

•,
•

•

- "-~, .. -~...- '......-... .' . .

... , .''''''~,<-

''''''.-.
~ .. - _....'"

';$' u.

J~~~
T" facilitate the ... 0I!hi1 ha. jj ill placed. on the

.djlllt.b1" ~'M (Fi.. 25) whereon it can be railed to
tl... _ired h"i'),1 for Ihe wora in h.Dd. 1ftil ~.nd i.
m.de 01 lia'ht l\1mbe, and preferably on rollen ItO it rna,.
be """"eel into p<uition and oUll of !be w.,.. a. de.ired
between "harl....

The .hi:fIiQ8 'oouda loBow tl.e _me principle ..
iUu4I;..tcd in hand rammina m hine .....ti.. to UT&aC""-
_nt of hola etc. bat. ..... of i_ to 51 other puW

of hie mac_... Boa.td. of dillerent ....Jr..... muill ...
...-idecl .0 ... to hold the rt:q\1ir£cl amount 01 compo­
.it..... 101 Ihe dilf""""t .i_a of calldl... rammed. Th. 1.......
in liar board abould he a\j.htI,. t...er th.n the tta" .0
.. to permit th"m to faU throuah "..i1,. when in II.".
The Ifta" lor roman candle:a ahould be "'mewhat lonaer
than their diameter .. d.ia ....ll. them. _ier to fall i...
10 place .hen 611in•• ,b.ifl bo.rd.

nu. f....""l pl.te ...upportco:l i" th. ~rnmm.m.Mine
b,. .n adj\1lft.bI" fnme .ttaeh.o to .idee 01 _dUn".
wNch permit. il to be moved. up and down •• required
to 61 Ihe vwiou. !.en,th. of e.aee to bo: ..mmeel. nu.
h...... ia nO! &hown ;" dr..... i'" 01 m.chine.

POWDER BOX.
1M ,.. '* boll (F"1I. 1) • 2-4) ia -de o. bn.

3/16' lhidr. aad" ~Ill:Nction wiU be readil,. \1"dc,lll:ood
f,_ Illdch. Th" boftOlll. <;onei""a of Ihree br.... pI'le••
ado '" thiek.. drilled with 3/1 fI h.oka .paced .t _me
eIi'I..t" .. dooK in l\1nne! plate. The hoke in UpPer

and middle pI.lea.a ~i· near"r lh" r"ar 01 Ihe boll Ih.n
th" hoi". in th" bottom plale. Th" upper .rid lower
p1.lea are lUed bill Ihe middle plate movea forward and
haaward W. When it i. puohed b.ck the hok.. in il
."d the top p1_ are j" li""••o ....),en the boll i. d..r,ed.
with riR, powckr. the ),oLn u. middle pI.te loeeoate rill~

Wh"", the c.enla plale ia drawn lOfW.rd the holea in it
and th- in the bottom plat" come, it:ltio lin. .nd the
littlt powder ch.r.e i.....c.h hoi" '.til oUll iwto the rom..
uncle bdow iL Delail .t (Fill. 24) (0).
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All are li,hted at once by ICtapti 01 mat<:J. in tA. ....
but the Aoral .hdl. .,. _tdled. .0 .. to 6te dernatdy,
one at a time ...hown. durilll' 1M l:Munin. oE the uecfl...

Another intereftin.... 'Of ,o.,..n caDd10I Yo ia dMo
10 ailed union battery (Flil. 28) whkh collliaed. ori,iMlly

f!i .1'

of One battery e..:h of l;andle. containial white. ... and
bille 4\ar•• It il however. nOW IIled eJfedivdy with andle.
of varigaled .nan.

BENGOLA BATTERY.

Fi~workl .u.pl.,o-. a~ often Iftarteel with a row 01
....ri-<::olored 1icht. 01 hencol.. let about 2S feet opart in
front of the .et pice"". When. thele arll aupported by a
fan 01 andl.,. or refb. a Vl!r7 eJfcdive diapl.y i. plO­

du~ The \'enllol.. ..~ lil~ lira and .....hlln they
have burned h.lf way. the "",ncllea or lerba are Iighled..
(Fil. 29)

SKY ROCKETS.

Next to roman andle•. the.e are perhapoo the moa
popular article of the pyrotechnieAI Claft and on lood
aUlhority, .~m 10 have anted.ted the andle. So much
h.. been wfillen about .lty I'OCltel. that any leneral
de.c:ription would be .uperJluo.... The frendl. in PNtic­
ulat. h.ve left a molft detailed hiltory, 8Dm . " .~ft8'

in view of pre...nt day wndition" repnl.illl' i.. muna­
f.dwe.

Sullie. to ..,. th.aI II. rock.. co... of .. tu.b. of
paper. rammed wilh luitable compo.ilion. ita lower end

ehoked to about one third the diameter of ita bore Ind
a hollow eenter ""tendinc upward Ihou,h thll <;:e>mpoai.
tion to about"M ineh of the top. A IRick atlaehed 10
the Nbc:. le.....ea 10 balance it. while ..undinl' BtoadIy
th.. comp.,.ition of a roc:ltet, thai it the portion oJ il
which blllnl while it i. aleendin., ahould be aeven time.
it. diameler. in lenlth. Silt Inenth. ill piereed thlOu.h
the center ....hile on. Ie_nth il loUd aDd ~ ... the
Me to eomm"niu.le the lire to the h_dinS when rock.
reach... the hiche. point of ita Rich!. The h&be .. made
of cood "ronl paper, prderably three tuma of hardw...
on Ih.. in.ide with four or more luma of ,oocI Ara.w­
board on the outaide. but a ,oocI weke! cue ...n be
made oE heavy ra, Or buildin, paper if properly rolled
with aood paae. o.olr.in. the c&'" and rammia, in moW
h... been pn.4iealhr diaeontiDaed.

""

\1.......,. 'Ie

An avera.. -dol f« a I Ibo. roeJt.t it p"CD 1D
(Fir. 30) with • __poadinc Nt 01 r&nlmi.n, .tool. I..

(Fi•. 31). The lpiDdie ill one halE aa-I me while the
rarnminc locll arc OM: third a4u.aI liz<!.

Good roeketl ahould be uniform, aU th.-. 01 one
uliber aaecndin, to al'P""xim.a.tcly the ...... Mi,ht &lid
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• pnt*,on that w"on • rodtet i.t plated On i.. it ... iD be
in j.. the ri.c.hl poe.irion 'or the .pindle to .,,1. it. A
"ep oa tbe pedal of morti.tinl' _ehi_ ...iD ' ...."e th.
.pndJe i"to the rocket "lid make the ~.'7 holIo..._m.

SKY ROCKET CONES

AD rock... Lara_ ....n } OK. "N pn:I'Iidad with •
_ .. coDIaiR d.. hs *",. n- ... _cia .. 'oUo_

Ilo3-. 4to8-. I to31b. 4108th.
Seka I' 18 16 16 18
Mistod -t 10 9 12 12
s.lpA\If" 3 4 3 }

II rodr._ bur-. add __ eo.I: if they ..&UIld 100 &lowly
...Id -.. •• _ for eM amflIw ..&......... e-.l
fDr .... au.. __ x. Wi c.oaJ iao proportion to their
*"eM_ ... l'o. 10 8 Ih. f'Od,.eu ..... r.n_leG ..Itpetcr.

To ... .-It. f_ 4 to .. OM. .in,ly the e_ it
.tipped on th" lpirw:lJ. iL.IlItratad under .I.:y fOCI...; ".coop
of day ......k_ ia ""d .._eel by ..bout !tillhl llood
bInw. 01 the -net _ the Ion'cit t.mma. n...n • ac.oop­

1...1 01" , _n.... ia.. ed with ....ut .1 1iab.1",.
blow.. Thia i. repet.lad. _til the _ ia 'lIed. to ....ithiD
about I iDCh of the top.~ e..mmen .. it hecomea
~bl.o 10 _ .a.o.tEr on-. No... doc lin." r:.harr" cri
da7 ia puI iao aDd .... h~D4. pin ...... ...-:L 1lMt
__ the clay w&la lMYiq .. OpeN"l for th. 6ra 10
tMe.h the hMdill'. e- mIUII be tUU\ to _ that th"
h n ,.... Iuboa j_,i - the o;I.y. LE it do.. not '0
tlIaoach. tIM hadill' wiD fail to _ if it to- throuch.
too fu. h.din. wiD &rc prematwely 0. rvr:.lr:et ia liable
to Wow tJ.-a:h. bdore riaiq.

1"1w 'aDo... aN .-I ClOmJl'CN'itio.. 'Dr JOUett of
di' eAt .a-

I•••,

luplodin••1 .bout lbe ..me rim.. Particularly ;. mi.
d...r.ble in bouq'" Of Ii.hta 01 100 or more f.ed .innd­
I.neo.ly•. el... "lraliliac dOli i. producecl

•

........... 1'ftAt
MOll .oc1:eta Iar lhal } 01."'" ..mmed ti..b· or

by aan. ,ammua how,," ira ,aetd. (Fi•. 32) but hy.
dr....lic .amrrn!n .'e "Ito in ..... Sec Mail..,- Pyroteo:h..
DOca, H. B. r.ha. Vol 1 P9- 39.

Th" lanl rammer it q'" .f&ei,.nt and on.....n caD.
let oul • larse n..-bar of rock_ ira a day with ;L A
.how, the ,pindl. \lloek: B;, the ru* board for ..,ill..
inl to ret the .nd. of tal.. ;nlO fllnnel pieea C. 0
,how. ",.1 of ....m.".... whU. £ ia the let of _PI
for cM.rrinl the anare .i. ca..... t 0IlC.. It it euily
InIod. by eurtlnl br'N .hQll,*" '''aIb in h.1E "nd IOlde••
i,. them 10 1.... rod ...ho...n• Det:.iIa of Nnnd pieCO!
... hollow p&zt __ IAMCI i.. ... top day eba...
_ lift MIl ., r aU. c ,.padi-b'.

I oa. to 3 OL rock...... ",rIUlMd IOJid OIl. d.o candlo
auLin 0( cis .iN aad tha hCllo... cantar ie _de by
dririq" pi-•• mlo IMm aI__....d.. n.c.e mull

l.a.... Ii.eU 10 dlok" lot ~iroed On pace 41.
An a6ciml w"y 01 doinl dNa ;. 10 let • ~I'
rnac.h.in" .... ,..C* lIle cN..J wida the .plndI. lot "boY..
A V aha_ blOck ia __ labl. of _dliae. ia .uc.h

T_ ...... con" f_ on the lathe, of ...h.pc
__ h.1 .. .hown in Fi.. 33. Cut &om", .ilf paper
10 h.ape 01 ODe tNnf 01 "citde, the r.di. of ....ir:.h
fot • I .. roc1Lat: "ould De 3 ind... uy it 011 th.
ttY. DeI_ 70U with die round aide lo.....d th" "'hL

PaA. lh. iAraiPt .dI" r..rth.. f'ora YOll .ad plat" the
format _ iI with the po;.lIt toward the Wt "lid .bow:
Hi' '- tIae poiaI Oft. lM plio,..... ...het, the two """hl
..... IftML Now roll if: "u .d th. form" COIiimCIla..r

with 1M lillpUliad cdrc. WMn i.i."" .lip 04 f_

lo ""'.

HEADING ROCKETS
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Prt-pue a board with hde. tIuou,h it .bow IUit ill
diaalollta and taMed f._ !he taLk aboue ). .. .ho_
ia Fi,. 34. Piau in u.- bole. • nwnw of 1M co...
poi... doWlI. -.nd lin d.em al.our. half fuD of ..... aold
n.in etc. AI-. linlc: .-.I powc1a .nd ehareoal 01' candle
co......on. Apply , __ to d..e upper .... 01 .. rocket

•nd aid: iI iato ona 01 tt- COMI. RaiH eard'ulI, out
of the W. and pr_ con. .v_ ia piau. 1lac rodlet
....y _. 1. wir'" to .sa ..d i. ....d,o for..-. I.
the _ of ab.M aooda tlMo rock.. &no of co_ pepMed
IUld. _t,.},.,t WOIa J emn

SHORT STICK ROCKETS.

T'heM Ut the .... .. Ioq IIicU _cepI tlwt.t a Aid.
only Ii d..~ IenctIi ie .-, on the bI.am of .1Ud.
.. _, Of tall. of e.atdboud i. .ttadl.cl (Fi,. )5.). Cui
• pOec.. .bout ,. lonl' 1)0{' wid. at one .nc!. and W
...... III ... ..0.... s.-.. a 1iaJ. de...... _ or"'l and

"tI 'S ..
of aick. place !he tab 1;1. it."""a _ ~wn _d driva
• 2 oz. tuk thro\llh it lft th. middI.. WM. dry it M
rudy lor ute. n .., locketa .,. ..eh .ei.er to <::arTY

•bout Lut req.u.o mo.. eare In firinJ 11;1 alit them .Irted
••ai,hr.

The ..... i11 d at riP. (Fi.. ]5.) hu no Aid.
~ all. -.I)' lOW' .in upoa the .- 01 ....hidt. ;1 ratl
.t.aa liahtwi

\tr'l..~.. th.e batta_ 01 La- __ b ••..-
from _ th.,. -,- Do. I • fr'oaad a.,. Dt.two. a u.­
-.til dw:y .,.. .pift h>Il .... _ tho.....

TIter. ..... K"'t.l -..:I,. 01 " caW f_,. rock.
iD whiclk .. L n r a ie JIM ce·li·" to • aiInPe Lura

of bra __ LuI ie ;;1 srllod. by rn.an,. ocheo louuri­
ft,d cled.. .arne of whida will. be dc.uibed he,. wIlile
the iaaeoaty of the~ m12A be rdiad Oft lot

"'-

Wll.LOW TREE ROCKETS.
Th_ an. maoIa h)' &linl a luee rock.. M.d with

pMec. 01 Jap'D Stu _d a weak bur""in, da~... If
lhe burA&aa: i. too Iftl'ona many pie<;elI wiD fail to li,ht.

Priu Cometic, or Shooting Star RockelS.
Th... ...e p"p«red Ly pla.c.in, .. 0' 5 fo.. Ounat

rock•. wiihow .ieka, in die h"d of 6·1b. .od..et ....
lidea a h.ndful oJ. box ..... A f..... I I Aan an .Iao
111..* in ch.. top of each 01 the .. Oz. rodua with a
pinc.h 01 crain pawdar-, ... wen capped.

GOLDEN CLOUD ROCKETS.
For tbeM the roUet had M filled ball lull each of

cold ftin .. alumiawn ...... The wei,hl 01 I'" wa­
lenta 01 .. rocket bead nWi't he proportioned to doe ...
of the rocket. A kuu, of heev,. Aan IDldt be amalIu
than one 01 li,htn ~leri.la.

BOOM ROCKETS.
Have one d. InWc $lull ID&l'OOna in the head be,..

eidea • f..... Aan.

ELECTRIC SHOWER ROCKETS.
Made by ~lin, .. II_U head with dearie lpoeader

Of In.nite .0:.... A. th_ .,., very heev)' only a _n
q1Ynrily can be uaed.

BOMBSHELL ROCKETS.
11-. ~_ .. _0 aheI with vel)' Ahart fuae f...

en" to lop of rocket.. ....... a few A.n in. the head. of
dI. rocket itaelf, wkich b.. hefore Ihe shell buritn.

WHISTLING or CALLIOPE ROCKETS.
The _.I of dMs ,ocket i. ,"ed with w hiltL-, made

.. de.cribed IIDlIer thai caption. In addition. .. few
colt,.........cWl~

LIQUID FIRE ROCKETS.

~ ... ooe" ah. moA .....util.. P7'CIMc.Mical
.Jf~ bowo to the al1. Take a 3 lb. r-ad _d .w
......~ aboY. doe da,. wilh....... powd..... c.:n-.aM
with • eicc.1I1t.f pieoe of per{onated paper secured b,. •
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~rip of ti..ue paper. Roll on a heod of about three tum.
of ~ronl manilla paper, only pall:ed on the edle. aboul
b' lonl· Now procure lOme iAidu of phoaphoro. and
cut them under water with a c.hi.el into piecel about M"
lonl· Gel ItOme H lb. lin can.. punch a number of hole.
in the bott~ma of them and lill with the piece. of ph~
phoru.a. condu&n, the entire operation undu wa\oer. When
ready to fire the rockm remove one of Ihe an. from
the water, allow 10 drain for a few KCOnda, empty con­
tent. into one 01 the rocket heada tuck in and fire 101

once. Creat caution mu~ be ob.erv.:l owinr to the eI.n­
,er-au.. nature oJ the photpho",...

PARACHUTE ROCKETS.

To .ucc.e..fully launch • ~rac.hute from • ,hell or
rocket require. the Ireate~ care and ,kill beaide. patient
attention to every detail or the lilht fabric will either f.il
to unfold or be torn or burned in it. ~t from the tube
in which it i. placeO. To bealn with Pfocu.re lOme very
lilM Japaneae ti..ue paper. cut inlo ~uare. about 18
inc.he. each way and rub thoroulhly with powdered .oa~

none.· Cut four piecea of ~out linen twirlC or .hoe­
maken thre.d about 18' Ion,. T wift the comen 01 the
ti.Mue aquarca a little and tic a thre.d to each. Draw
the other fow enda of threacit to,ether and tic them in
a knoL The parachute i. now ready to fold. In one
hand take the knot where the fow iArinl' meet and in
the other take tho top of tho parachute by tho eeater.
Dr.w the handa aparl until the paper folda 10.ether and
lay on the Doble in front of you. Str.ichten out the four
folda, two each way. and fold them alain laterally toward.

"RMcl, mad. parachw.. may now be purchuedfrom Itock.
the center about live or .is. time. like tbe bellowa of an
accordeon uatil the pile~' about I inch wide. Now roll
thi. up liihtly be.innin, 101 the .mall end or tip until
you come to the Itrina•• Ihen wi'ld the lour ~rinlla. alao
lishlty. around the bundled paracbUle until it will jwt:
.bout lit the rocket head lor which it ia intended.

For makin.. the liahl ram a .hort c.aae X' diameter
and I" lonl with boll lIftar codl.po.ition. Prime one end
and Iftop the other with day. Over dayed end .Iue a
cardboard cfue .Ii,htly ,mana than inaide diameter of
rocket hud. havina 6rlft paNed a wire lhrouah the cue
undu Ihe di.c. .0 .. to form. a loop on npoaed Nae a.
ahown. (Fia. )5). Pu••-.out 18 inehea of 'lout liaen

F,g. JJ"

twine throuah the wire toop .nd tie the othCS' end to

the !lnot on the parachute where the foW' ~nll' come
to.ethel', Ron. piece of naked match about 18" lonl.
into a bUnch and place it in the bottom of the rocket
liced foe' a 'blowin. chalIe. On top of !hit drop the
primed end of the paraduate liabt" and over it place a
arnaU wad of cotton waQ••nd a little cotton hulla or
bral1. ~ow alip in the parac.hute around which the Arin,a
have been li.hdy wound. Fill all around parachute with
braD and HCure the top of rocket head very lirhdy '0

the pan,chute wiD be thrown out when cliachar.ed. with
the \calt poMible effort.

CHAIN ROCKETS, (CalerpiIars).

If you have .ucceeded with parachute roe-keta you
may DOW attempt thia mod;licatioD of the .bove which
itI inAnitely more difficult but thm lTeat be.l.lty eolnpen1
...te. for the b'ouble requ&red iA their prcpanlion. A para­
chute leveral tim.. lar'a" than the lint deac.ribed it' made
in aubQantially the lime manner but pt:der.bly odalonal
wilh the ICparate piccel ICWed loJether. !nAead rJ on.
1ishl. , doun or .0 of different colored lilhta arc attached
10 it. Thia i. caUed the chain and 10 launch il lucec.aa­
fully from either rocket or aheU ia ,bout .. dilSc.ult a
propo.ition a' Ihe pyrolechniiA ia call" upon to necute..

For Ihe lilhl.l compolin. the chain ordinary la.ac~

may be uaed. To a .. lb. rocket take 12. Procw-e a
Iftrong linen twine about 18 feel lona. To thd attach
the lanca al interVAl. of a~ut l)i fed. by tekinc two
h.lf hitchea around the bottom enda. (It ia belA: to make
.peclal lance. for thi. pwpoae. fiUin. the firQ '" inch al
Ihe bonoma with day). When en arc fa4tened. tie on.
end of chain to parachute and at the other beain to wind
up the .lae.le between Ihe lancca. Wind each lance with
the alack. between it and the nellt one to it. ",indin, u
.moothly a. po..ible without lappini the twine uywhCS'e.
A, deh one it wound lay it a,ainlft the other olle before
il until the 12 are in a round bundle. Then tak.e a few
tum. around the entire bunch on uppeor end. .0 u to
hold it lorether. At the bottom end of bunch take two
twn. o( lichl e.ord not more than K inch hom the end.
Thia ill to hold Ih. 101 to,ether until the li.h*- aU take
lire when thia c.cnd burne of ud dWn unwind. in the
air. A CArdboard wad 6uin. euily in the rocket head
and wlth a hole !hrou,h it. center ill plaeed on top of
Ih. primed enda of the bunch oJ lane. and a pee. of
match ptueed .Ihroulh the hole in aame 10 u 10 10uch

them. Thu rnay De fanened in place with • ..,..u tack
or two.

Now pepue.d.e rocket hMd for the reeepQoe. of dwt
chain. u dire4ecl for puachute rode. by pl.ciq about
2 feet of naked match in bottom of bead for the bIow­
iDa charae. Slip the bv.nch of lanc:el on top of thia with
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"",od- p&pGI' diec:, throu,h which IUHo N». 0 .... it. Put
in • ,oocI wad DE c.o"OIl ""dte. then the parachute are­
fully folded ... delKribed and pack with bran. Now <:ap
the locket head ... lii"htll' u po..ible and if aU dire<!tiona
have been ardul1l' lollowed, the chain will be likely to
come out .ucee-.duUy. A few trial., however. Ife ,en­
e••lly neceuaT}'. Sometime. four iiiht 'lick. are ituertea
in roaet head alonpide of the parachute the lower end.
reitinll' on a Itou! ....d uncler the bunch of lane.e. anel
Ihe othEr end. a.ainA top clilK oller p,arachute. Thia ia
10 keep par.chute from bean, injured wbile bein, e><pelled
by blowinll' chara-a.

BOUQUET or FLIGHT of ROCKETS.

Theae are ....de by lirilllf a hllDdred or more rocketa
,t once Irom a .pecially pupa-I boll. T .ke three boarda
of W lumbet-. 12" wide .nd 4 fed Ion..: d.mp ......0 of
them to..ether and wilb • H" bit bore S row. of holea
2 inche. apart .ncI beainnin.. 2 inchea from the .id""

a tgP, c.o"erad with canv..... litted to Ria:hl bo"...me
ma,. ...Eel,. be left in the rain >mril required. Some p,.ro­
teehni~a make Ria:hta by Iftrinll:ini" rocketa in .. row on
alata pro"ided. with nail. to holcl them apart but the ./fed
in mueh illferior._

ROCKET STAND.

The ~ method of '"-, .ky 'oc:keta i. from a
wooden bOOth eon~l'Udtd of two Ii,ht hoarda, ~' thick,

,
12

3
3

8
7
2
2,

50'_
M_l~

Oarcoal
s.Ipb~

Steel filin..

'~...+

(Geysers. WhiTlwinds. Table Rockets)

TOURBILLIONS.

Thi.a iI a modifiuorion of the aI,,. Ioc:lr.el IOnd uconda
to 10 heatht of about 100 feel, in a apiral manner and
without • tick. They are made by I'I.mrnin. a ) lb.
lod..", "".e with one 01 !he foUowin, millNru:

';"'.)7

... wYe ..nd 6' lor\l. Theae ue wed toaeth. 10 •• to
form .. ptt.er and .upportad by two Iq.. II eM LoarW
and. I.,. a.:re hin.ed.. .Ilown in Fill:. 37 the lroull.
mIIY \>to folded. and euil)f ullried. ..bout.

(,llI'YN Nell:••• loa, .. th. cue ie n.lI..:1 to th. bottom ~f

"".., eonca•• .id. down _a<!IiT in the _tar and lOt rill:ht

Both end. of 1M cue are Itopped ti,ht with clay.
four hola .,. bored in it, W diameter. Two are bored
into the boUom, 3" IOpart or 1W each, WilY from the center
and one hole on each .ide, " Irom end and oppoaite
to each otha- ...hown in IOketch (Fi•. 38). A piece of

.. '". .',.'. '...' . ..'..• • •

...+-o.....l ......... ;f ................f"W'
~-.Ii: ..,•••
f I! i

.,
•
•

Fli,ht rockee. llHCi thM way nncl not be matched;
gnl,. primed and a littla, 1_ pa.in powder thro'lt1l on
bottom. in.icle of bor; .nd .. piece o( matd! pa"ed throllIh
a hole in lide to lire it froIft II aU that i. required. IE

and enda. 11>i. will make 100 holn tluou,h the bean!.
(8). Now mak. a bo.... the lootlom 01 which i. made of
ono of ch•.bo.rda ,...;th hoi. duouah it ...hoWn in
(Fie. 36), (A). Attach fow- tea. to do. bos. .'bout 4ij
feet Ion... At IJ.1 leet lrom the Doaoin ..eIIN the ocher
board. with the holea in it, (8) " that " rocir.d pallad
throUJh a hole in the ben.' bottom may be Qcadicd by
p&lIini" throua:h c.onapond.int hoJoa in low'or one. Fit the
third. board' (C) in the Iqa alao, about 6 inch.. from the
tround to make a rdtin. place for the rocket Itick. ana
..... to hold the bottolM of the nxl<e'- in bo:a. about
one inch above bottom board (A) of bo:a. Thi. w t<J
pcnnit the fire to ~ch aU the rocktta inQandy when
Aiiht .. lia:hted.
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....1.......ill. ........ The hoI..... pri....,d .nd ....LiLt IltiI wet
it ioo matcLed. 1:0,. t-kinl • piece of qIoIick ..lei. to 0_ of
the bottom hola. ~inl il 10 the ...~ end hole; !he.
0 .. ,... the top 10 the other end. hole aod iD.ally to Ih.

othu ban.... hoi.. A -II ....... ie now _de in lhe
..... leI. pipe -.. il pM ,. __ the top 01~ j... in dM
C4na.. into -WNU. a.bort piece 01 uk. m-b ...
peel EM li,Ltia&. To ~e • t...doUlion it ehoa&d. be· t.id
on • wide ....d or emOOlL. -'ao;o Itid<. clown • .d
li'hted with a lODI ponfu...

Sm.n to\lrhillian. are eometimat _de by honDa only
two IloIu iD the under aide of UN, .t an .n,le of ,no
f.om Ihe perpetldicular. but thoae with lour hole•. apecialy
i.. !he I..p!" .ixe••re tal,... and more likely tID f\Ulc2ion.
TI.ey ma,y ••J.o be mauhal hy uoilll ...keel -.Idl aU
.round aad ahuw.rcit co....iac the whole -ullion with
ti"ue !H'pcr pc.cd an" po-eual doMIy to ..me. u,rre
towbillion...n. _etimea furth be.utified by pIaci.,. •
few lAu. in the ami. of the ca oUllici. of Ih. clay.
boriac a .....11 hala dmMilh ..m. &Del KCunn. O'ft:r tDp
with .Iona papa wad. A little meal pow il i.
put in ... ilh cJ.e Aan whca .. IOwhiBioll I.a.-
ita hOah!. !hcte e"'" thrown _I with '- "ea.

FLYING PIGEONS.

Thi••mU.inl ,piau of Iir_ork. i. _i1y mad. in ita
.impld fonn by .acuri". 1"'0 rock... with Ih.,. open­
in,. poiati"l i" oppo.illl~. 10 ." amply _ ••
.hown iA Fi,. 19 (e). Th• ..., eDd 01 0.. ia con~

•

...
by • P- of mad ... !La fronl of the otto.. A pi_
of thin ....,.. or tel~~ wi,. ie ...etched hetw_ two
pooI:••bout 20 feet hiP. .nd 300 feet .part. One end
of wi... ia sweviolllly .lipped thro L the 0ffIpt)< _ form.
i", the middlo of pi••on. 0.. I tinl the filWl ,ocket
tbot ,"leon will Nn .lonr the Ii 'lanDI the OtM' _ ....
Iicblll when it wiIJ. __ to tIM. at " • poiat.

A moI'(l ,I L Ha'" fonn or '"._ (b) ia made lry
pI'OC.~ftI' • I..me .. ebown. Thia con,i.. oJ ...ertical
wh_1 hame with a baa.,. .IotIcd h~ A row 01 ..
wh_1 caaoI "'e IM\ened to 1M .ial aad 1_ I II.. roc.lr.eu
...e ucurc:d to tiM Ion. alou in hub. two poino", each
way. "Tl.c pi,eon "rtf with one of the whed ~.
the rnr end of wlticl. ie c.o...e4ed to On. 01 the roclr.eu.
niB .. turn i. matched tD the neoOO wheel _ .nd
Ih.at to the nul Iockel. poiDtinl ill the oppoailc dirclotion.

.lId eo 1m to lb. laA rOcket.

English Cracker or Grasshopper.
c..a aorne ,ood 2ei Tb. H' ~ 36' manilla Or kraft paper

mto 'hips ... wide and I r lana:. If cut with the ,.ain

01 the paper .. it rJ-Ild be Ihi. win ....e 18 t;UI.I from

ona .Mel Roll them into .hort tube. .. direded lor

makh pipu. ,ettin, the Open;nl .1 one elld. 'Ilmewhe'
larl.r th.n that .1 lhe other. Thi. moy be don. by 1011­
iq. V .haped ftrip ol paper on line end of rod. When
• q\lanuly of tLeM lube. h.... been rolled clole the
.maIcA end by ~inr or loldin, it O"er. Dry them
in tiM rlt.ade ...d JNl aboul II dOlell in • bundle, on
the OJ)llll and. one w.y. Stand the bundle 011 • t.',e
.heel of paper with the open el'lda tlp end pour FTF
riJIa powdar On top 01 il uatil aJl the IULe. .re IuD.. Job
_die ouuionally to be .wo n_ arc orJ,y partir lilleri.
n- _w dM:m -. c:kl '°1 the lop cad .. yOll duI
dile }, • m ad wnp them din. Wei to ...el ..mnl
...... hr • da.mp cool place for .........1- ho.... A. ,oocI
w.y is to lake. lona doth, will it well, aprc.ad dM Ioackd
pi~ laal It on ·il .... rot it tlp .0 Ihll .,.c:b pipe wiD
to\ldo paIt of the wet doIh AI tbey rhould be moieened
IhnN,:h h>al 0.01 wet Wore proceedi.... ftUthc-r. Whn. IN.
condition hae been ,..cl.ed (on whid. r.he whole .Uc.ce&f

III the ope,ation depcJ>do) run !hem du-oUlh • doth.,.
wrinpr Ol" other ,oller eo that tt..ey will he eornewh.1
H.·«rlll. Th. u.Kl: .lIIOunl of l1a.t1enin, o:aa only b.
flNnd lry &ape!'. ttl,

Now ,-ae a piau of wood. ._y I' thick .ad .. wid•
by Ie- lon.. Notch OUi • pieu ...howl! if! Fi•. -Kl
I W ...NIo: .nd ". deep .n" po_ure • dOnn pteUII of
4l:ilf wire .. lo.... u,y the 10..... _ca 01 • b&U doun
of the daap pipea Icr_ tbe bottom 01 die aotd.ed

bo.,d ""hi<:h h.. been I.ftened in ... uJlriaht poflllOn to
a bench. On tDp of theae .nd •••ina one .iclc 01 die
hoard I.,. • wire .nd .....d the pipee &CrOff O"er it IlrItil
they ~ poin! io. dr.e oppoaite <lireaion. u,y .nothe.
wire .. bel",. hut on Oppol;l. eide cad rep.O.l the Dper_

ation until dr.e entire lenllh of the pipee he". "'en fO'lded
up. In. take • liar of wood ....p,al ...howll i. ak.tdt.
."cl. bo1dinc 0_ end in cac.h hand pr_ tboa foldecl piper
dcrwa .. hard .. poqo"ble _ .. to he",•. the Nma ""..u
fanned. Now lifl out the f01dco:l. .....,.h. wir. a..d all
Ram_ wire.. fold belldal piper, One hy on. ill dte
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....nd .nd wilh linen .~m.k.",r. Ihrud .,..,u." Ih",... by

... rappin, hall • do"en t\llN &fOUrW;l the folded pipe aad
'n",ll,Y paN. Few tw-na between Ih" I~da.. ~p 0' ~ne
"'njl -0 th", po~r i. expoacd .nd pnme 11 wuh. I,ttl.
""el powder or mllkh it; .. I.... end may be twi4:t"d up
.... itl. Louc.h POOP". _de by c.oatin, "ft,l.nd. ~pc wilh
• -oludon of N.ltpeta. l.efo.. foldinl. Whaa dry au!.en
.,.. Iin.hed.

In tM. country. uwlu r...... of ua.c:lLer ia m.de b)'
taJ.inl Iwtable leqth. 01 COY",cd _tdl. _mpin, ~nd

'aldin, it like the ".d..... deaaibed. tyiq ..... I"n""
• 1Mr1 pi."" 01 maid. lkolNd.in, I.. li,h!Ul, it.

they ~y be .<::moved from the ho&rd. .ad arc ..-cI7
for UK. <Fit'. -41)•

SERPENTS or NIGGER CHASERS.
(Squibs)

no- ... leht *r_, c-. ). to S' loq. crimped
at DIM -.:I. ud doarIed with a ......,. compoaitioa, A.--.:
--.:h to eoa.".. th-l to fIlIl. around. Olll the rrolllld eM'

izl th. ... whi!. __•. n.e,. m.tl.1 be mMIe "-... 140
-"wlroerd. h_Y1 _.un. or rac ...per .nd crimped
whiJ. IlIill wei. W... -42).

PIN WHEELS.

n..,. _y lie p.md .maly with rod Nld furmel or
m betr.:.h. 01 nat. ... with the M.nd combination
p-••• 40 'Y. AJt.a... co~1iou arc

....
r 01' .-ocJr. wack • pap« _ .. m.de '0,. ro....

lis 4ft ...hI dUd; I' 01 b..yY ....wboard 12' wide
arourwI • f_ 2M' &.m....... A woodIrQ bott_ loa 6tted
aDd • __ -. Jnada .. d.scn'b;ed _der MINES. The..m. I I _ pI·,ed in _ with Wowin, cM.rre. .rou.nd

,,
1
H,

,
Z
I
IH

•
SAUClSSONS.

n- _..,. .milN to _pe.... t.uI • WM.t lu,er
ud .....,.. -I with • report.. n.e r.-J Ie .... )H'
~ .. die I of H' to W. n>Ued and c:rimped. lilr.e
..., Ie h with • lo...... -.

Rara ...nd:t. Me.! pow&. ..
5 't:I Ft. 2
rUle eo.I Iii
.....w I

rOO' ..hi\itio_ .boat thrwe do.." 01 !h_ ... put
....... 1M., with ..... -.;.- 01 bIo chvwe _
Did 01 half -J POWt"_ aL~_ J;-M, po......... A
.... 01 - h .. ,...d _. eM' &II ,.. eM' two
" 4tudt tiM ,th 01 tI>e .... &ad ti,nt!). -=-d
willa WUa. ready for _ it ill to.ded iato a
-.w and ..-..:h ipilod..

.",
For maJ.in, theae poc"",d juit .. d.c.ribed lor En,liah

CaclL",. ul;ept ..in, I.... followina compoai\ion u.n_
of ."npowder for Ioadin, Ih-=

Meal powder 10 8 2
Fin'" ,rain powder e ) 8
A~num )

.s.Itpcta 1-4 -4 16
Steel fi1ja~. 6 6
SuI""..,. -4 I ) I
Ot.rc:_1 ) I a

"'be. they ..", dampened aad roDod out pund. out

.. lot of round piece. of ~ 60 " ..wbaud. with .. toole
tJ.ro",h their 'enler. l1tcn ,et • piee. of bt_. the "'m",
.i..r.e .. the u,r.Iboard "entcn ...1 f....n it 10 the w ..k
table. Lay on", of tt.. <:enlen on dt.ia btu. plate and
taJ.in. a !l1ec1 pinwheel lU.ba pr-. the .mall""" Sal elld
.,airMl ita ed,e • ...J. twillin, it &found di.c with the
riahl hand while left hand feed.. dle tube .. it ia bcinc
WOIlD.! on. c:onrinue unbl all the tube ia lOlled around
I.... "enln. The brue plate .hould h. hall AI thick ..
th. liAilhod. pin wheel .0 the cardbo.rd -* will be
hald. jull .\.out in the middle of dle pinwheel while it
ill _n, twilt.....

N_ b .... -ome bo&rtM FC;' .. with IlIlripa DE wDOll
U' aq....,.. nailed Olll tJ-n. tM __ ~a.nCII .,..n ..
!he ....dlft of • piawh" whc. it is I,.. cIo_ WMn
tha w.c pi"wheel is ~.. up .. .t.-.. lift it of tha
br-w. plat. .nd acl il betw_ two 01 !h_ Aripr COl) eM
board -0 .. 10 I<_p it hmn UMWiairrc .roc! with. bnoah
PIlI • drop 01 ,Iue .~ eM pipe., ...d oalo the c T

dia<:. at four equidia-t~ wn- t!wy "uc ....
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DE~ AMONG THE TA~OR&

".~'

n... '"' __ by talr.i~ • I.,... al..ort mine u_
ud fillilII 1M _ ,.,.. tailed Itara, aarpante. ud ~li.th

uad.e:n. Beaid- d.c UIlbai undle for Mn. it, 1_ -..
UIldJee" on, at ead.. ",mer on the -uide 01 JUrI ...
...ned &rid copn~ed .0 .. to blarP at ..me lim..
(Fi•. 45).

MINES.
n.. an .-0 pa~ ...... from 1° 'co )0 i. diamctc:r

ill tL. hottoau of whid.. ~ p&.t.,t ,mal ba... of tt..
powd. IItC. wloith .... ~ by , .m.. NM 01' roman
unci]. ill. which th. thup of d'7 hu bee:. omitted
",d i •• 'ac...l b,. one 01 ca.dJe u po""irio,,- n. botto...
&no t\I1uod. out. of wood. The t\lbot ar. In&d.e by rilLdy
~ -is. to twal_ thiclco r. oE ....wboard. around. a
•"ihble former. FoUowill1 '"' .ppro:Un.tir tis.:

• 10 baU 1'0". ct.iI. from which the bottom clay h.u
lioeen -utled. nu... plued in the paper mol'W vrith
" daub oE Ilue on "bottom of MI. A top t. ilted ..
lor lNne. and w~ papered and ftriped. i. ,.ady for
the mara-.

:

P ·b the ....,l.r to ..,DeiDon wid! whieh fOWltaUr..
.. eM. 1 if the calibR ....-wla, arnaD c.oland lilt.,..

cW 10 .... W:O wb.a "M p"ed '-wMll 1M dIatt­
..... , gI"....tb- Inu.."....., h,'., .... ..,
&Ie then called FlDRAL FOUNTAINS o. PRLSMATIC
FOUNTAINS, There it howeYe>'. lome .Lutee. in ••l!lmine
a.,.. _Pta;.... ddOf"'-.f pol... vridl c_po.iliona eon·
taiNlle free .ulplo......nd thia may be ......oded by ..in•
_mpaaitiooa fr_ from chIor.&c. illicit .. ar.Aile ••n.
(.Opper bonDe- ale. ClI' percltlor..... coapounda.

c..tade _ .... wed for w.cer I.D. _d .llC1t.
cleti&na wh... the ire .. lequired to .aI (.Ontoid....bk
~ancell 10 the CTOlind. They \l&LI&Uy h_ Iii' 10

2° diameter .nd 12° Ion... W re I"" pi_ i. to be
oElen r~ted ...t Fain. iron tube. 2' iMide di...meter

FOUNTAINS.

Founta!ns, Flower Pots and Gerbs.
n.. us aU mo..li'ntio.,.ol the .._ principle whic.h

it • papet Nbc or U.e ....".ine frOlll Joi' clU.mel:u \0 2'
*a-Mm IDmmecI toIid with OM of th. compoailioM to
be rive-. ......

Ate _Uy fr- I' to IYi' diameter ouwl 12' loftl
witt-. " woad pcU.t ia the Iown _e! to th..y un be ftllck
ia the FO for Mnc. A quarter OUnce of riBe powder
it .ometimM placed .ftar thll \aQ <:h.,... of compo.ilioo
.1Id belor. the dey, both in fouldain. and .....1.. '0 at.. _v........ lim.h with " report o. "bounce".

ANGLO JAPANESE MINES.
Thae ~uia oE • .6 naiae cue coIlI.....m. a baa

iliad with eoloNd .... and Japan.... Of Wilow Tree
..,., EJe&ic. Ss-_dn _an with crack... aJ.o .-a" •
...ndeomc,...... 1he yario.. dl&l!a .re .l.oIt -Jimir.ec1
....d the pni... 01 the~ wit 'un" otW tomhi·
.riOM

" ..
l" 120
jolOO
• lOll
• lOll
jrlOO

•

•

•
•

•

No.2 mi_ "

•ho..
"' ...... u Ct, 111U.....OoUICt

IW I
IW I
2' I
2)1'.' 2
2Xo 3
2X' ..

1ball mine Euall;

"\l1Il"~ ..OG....

I "
2 '''') 5W. ", ....
• 10'

No. 1 miaa lake a
2 ball lu.M fuac ece.

Th. mine ba.. are mw b,. borine , number of
bole. mto " thick boanl.; (l'or .. \ minet, I Yo' diameter
and IW deep). Thea make a punell with r_ded eda­
(lor" \ mine&, \' di...l!l") ud oyc tAil PftN" pece
oE .~ paper (.bouI: ... "1'&100) dotdy aroUfld _d of
puac.h UMI .ho..... it 'IIto Olle 01 th" hok- ia t"a 'board;
.-.a"'" punch: iIuat • rnine 1u.tC and around il put •
l.alI 01lC* of .... and • -.poonlul oE blow'nl charl'e.
Squcau 1-. aida of bar ..ouad flMa .nd. .ecure wit"
" piee. 01 ftrine or w're. Now daub the boUOID of b"..
with I little clelltrUl. or Ilue -d inaart it in on. of the
........ (\1M ilI.to whieh • bottolD hu been pre..-io....,.
cW-l A top ia DOW n....n .."... nu. it _de by .djuM:.
i-. &II. or~w~~ tl;> the requitile .~e '0 ..

10 c\lt • p.- of Ib.who.rd with tIla ClUbidot diameter
oE tAe ....,. .... wntaf hoi. of th.a aia. 01 the mine fUM
Wh"" thi- it .lipped into piau OT« doe fuM it it .DC:WtCI.
b,. ....... piece of papa, an iAda or two """ ....n
th" top 01 mia. and with • hole pu-.ched in the mid.
d1.. with a wad cutter, to 61 oy..r mine 11a... PUte and
preH do.e1,. about lhe top of mine and when dry ta....
ia ready lor ua... For Iftodr. work they moo, of ",urN.
be papered .nd _ripeel ~cd and lahded. Mina 01
.uciHoM are -de by .uIII6'lituliac MUc.iNona for tt-..
...... (re. 44).
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REVOLVING PIECES.
~I-.

n- __0. ;,. two forsaa, (~ )0) (.) COllri,.

i,. of r-U .u tided bloclr. with c_~..l ...,...._ on
ttu.. af iIM whid> .maI choked c.a.. are
laAenacl. by .1.... wife ......i'='· lUId (b) c_";*.

" ­I'•,,

POTS.I.,,,
IW_

,e
•,,

LIGHT.

FLOWER
Sahp.erer
Sulplt.w
Lampblack
FFF ,iSe po~

CASCADEs.

Cnn"...... ..tt-petft
Mi:nd cLatcoal

Sul"'~Ito. I for.,.
WASP

\\'h.. it ie nGe pne:tK:.allo ....da the U.bl u _Low..,
a Ion. pole rnq be IlMIl. i..J to the -.d 01 .. 6ahj••

rod and ~ht in CO'I\tact widt. • ne« it wiI dellroy
it without d.n.... to til. open.tor .. the bumiA. _
poahion <;OIIlpl..ly ~...ti&_ th.i~ who .-ka _
e/fort to b •.

The <:Me .hauL! be .bout Yo"~ and S' Ioq
lanuned. on • ilippl. Uk••••b. (Fa... 49).

n.;. _tri ru;:c. YCI)' d aM..fa -ao.I«
d P.oy;". the af w ..~ b. etc. TM __h
i1l~ the .-thod ol u.i.n a.nd 1M followift.
COil. ,'ion ia .....adofY.

SaltpoQr 9
SalpL.. Iiia....... ,

• T••oraecim. _4 ..,. ttron.er and can be
c1",a..ed with ~_n for repetitio... Wh••
Ni...... r .11. i.e ehawft thi.e 'arm af C&M ie in • .eneral
Wle .. it ..... the rollill. af 200 ta JOG Ia..... caMe for
ea<;b <Ii.play.

FLOWER POTS.

r.m.ed like roo;kct. bllll on ••hol1 nippla without <;I!fttral

epindle. U.. the follo..u.e '-w..
STARTING FIRE FOR GERBS

M.... powd. ..
~er 2
Sulpl.lIr I
0-... I

GERll5.
Me.1 powd~ 6
Saltpeter 2
Sulpilur 1
Olar~ I I
Steel nlinp I 2

FOUNTAINS.
M,.,.I powd. ~

c.renulaled ..ltpat.T :3
Sldpb. I
CoaIM charc_1 I
FF ria. powdeT )(

GERBS.
n.... arc ued for all Nt phew where briDiaM cf..,.

or ;. of "'- _ d-U..L n.,..wo..w... about X"
d;'m". _d 9' lane- wt..n '5ap _ ... the
... eho.w 1M 6.r1l po;, 2 J q. Y cba .41 p' CCN'-

rode. the 'lin•• which .lfllCle tkl.. briIliaacy. Th.y ....

1

Small ca-. dloked. W. ~ aad K' .u.n1dct aacl from
S' (0 10" Ion. widIo • wad n Iw.lWIJe in end pn>yidc •
prdty pic.ce 01 inwarln Jot _ loy Iadla ..nd ~~
When prapedy~ ...,. _ pufediy ...Ie to r.", Fr--.
!he hUld bo.lt lhie f.ct +...W II. .. iliad by Grit. Iiriac
• few by Iftidd... """"' .. .. .,.und. to .. Ib.1 doe
dl....c i. IloOI '!I••in",. a12 •• '" bw-. me e.ue. The
IampblKk ill 1M- pro it 'eM • peeWiar efeel not~.............

It "'hl w.u... Sn wh_ .. in••__
ale. it i.e ady 1:ol1ll to M.ia 0&& eIr.Ns. of~
'"' eapaci&Uy w........ : ,_Oll c.o__ a-l ....
tMy IlGe a.l¥ : rri "- I.t~ .. eJe,o u..
lOk.liholod of clri&iq -. m ......... 'liqe ...aiDlIt
• mdal Dipple.
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Ra. two .- W to }{' iruMle eli_=dD" wilb aAron.
_patitio.. deai..., both e..de with day and .luinl" th_
10 a Wodt .. ehOWll. Hnl. l.Te bored W ctiamder and
i_ tMoua:L e&Mo .. nMI" ... clayed .nda &II p"..;bl..
..d at ...hI .qIre witl. the 1\.Ij] hole in e.w of bIodr.
_ wlaidt. ea&on will revolv.. Th..e holM Ill'" of c.o_
he 011 opoei&a __ A pOeu 0I.....-c:h ito Mt.d iaIo 0 ...

01 IwI. aad --.d wi.tL ...-1 peper wIUI. _
... ill boNd mto~ 01 _ I:out _ aidTo
I,. Ii. 10 u.a. 01 .. h.... from !hi. hole • p.e. of

k h ill lad 10 hol. i.IlI _ f~ wiab •
ta.da. aM well I&CUJ'IllI widt. peN Arip. (F"•. .52)

Colored polio .,. attachecl to wh" ..... MaoM a-U,.
_MMel tMiT bee,uty. by rvtlll1iI'C liaht cal. Jr eM·
_ ..... 2" w.., widt. Iaft.h compoedi-. n..,...,..
... d 10 tbe u ---. ud. ......7 _tC:W ttl

... I 'ud AIM, _ lur- •• t':.1 wJ:..l. tbe
II f' 'tin 01 the .....now. dri..... i. ...ned 80 •• 10

ma..... Ihoeir de &II bumin. Jll'oc:c.d.. The 6riI e:-e
it~ wim. plaia drivina OOcl:l~lion; the .econcl
willa ..... fiIUop lidded; .... thizd wid. arenite lllan TU-

Trian&'1e Ctmpositioo
SeltJ ,'. Ie 12
~W' Z 8
Misad et-cMJ S ~

Rile pow..... FFf 12 12

Wheel Co 7 (Driven)

M..1 pow'" 8 J
s.Jepet_ ) 2
""pi.. I I
Miaad char-.l I I
F riL POWoMt 1
1....,L1.d; Joi
S&eaI &.. ......

Sexal8

iaa of •~ block _ ..dt tid. 01 whid:I • _, '
.. futenod. 'The -P*'~ m" bto runmed f.U ....I primecl

at hooch a>da. acept the Iaa _.. A~ 01 p.per ito
pUled ova the joim. w~. the two lind. ..... of _0_
and lhircl tMa and fidt one it metc.hocl willro a .mall
pkee of match lot li,Min,. The blo", 10,.... , hole
tMouah .....,. ~Ater 'or the -a on whieh they ......olvc.

la ··),in. the "ra- triaq&. (.) tak. J -n choked
c-. W di.·..... Ram two 01 tJ- wid. eriw.,t. _.
p 'ri-a ttl withUl h' of tLa -.:I: tMa Aop ...... with'ijI
of _ C6ft1poailion ~-.l with damn. wa'" ..;I
ram ti.... with .lid nunmcr. n.. third ~ ,t eM be
c10nd with daT. Now c:lA S-,..nA, ZO ... thaa dM
eau ....I cover u. .... r.."u_ way. 1..10 the chOked -.
aft.. primiq, twiA a piece of match Hi" to ' _c.q>t
the W ODe where a .horttlt ..... wiU .WIi r.._
th.. too btoU ...~ aDcr.o.. W 1M _ day_
eAd. ...... 0_ with boIh. __ ...... baII1 .. _
widl ellort ••,.... ~ mud. 01 tWrd _ laM II '.

01 --..0 .... _tdl 01 _d _ iIIllo tIM 6nt
aDd. _ 1M jc:Qb widt. p.bd taM-. ,.pa

VERTICAL WHEELS.
Mad. by r.....ina .. 10 e drmq~ 10 a .url

wheal I'I\&Idoe EOI' tI.iI p,qr _ 1M _ an -D)' W
to "" ia ie'id, &...ca, eidaw c:hokad OJ' ra·-.d _ a
aipp&. wiUl c1q, 1'M1 1ft ,.., ad .... "-khd 1M
__ .. for triaqI. pelP('" d.e. e e'lli ••h.
"'onY liepa~ u the diAn.. 'betv_~ it.. ..
thaa .. tIw trianalee- A little pm _ .... .. 01 QN ...., pow'"""....

Sol..-
Mi-.:ad eh.rcoal

STARS.

4,,
I

V«1I'" w-o.l,
f',.$f.

w' • il Irwh- the rim 01 .h-1..a hoW II __
• en el7 thaa wire,.) • The wood wheal. far II.­
_,. M I'· ined .ia. Nonh Wauc, N. K

SAXONS.

~

1'hia.ab;ec.t ca.... probably the mo. ICOmpr~heneive

drrieion of the -.1 of rvew.u maltin._ Be.idoe. ,h. encl­
• variety of colon. .foOl etc:. w. have the CIlt ••r,
hede. Au. puaopac!. au. c:.aad..... de. Ne.rly all lAu•
•• rnade by~ the c:ompooaition with water (if
eompoeition eontainTI dutrinc) til' .leoLol (if ;1 ~tajn.

.heL.c) ..d pr-na Ihc: u.lo.ad. mu. mlo little adxa,
Ij.)'linden at;. 'by !he ...tIri__ie.e. 10 he dee'libed.

CUT STARS.
n.- .r. tlM limplell: f_ of Aan in ute. Se:ure
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..om. 0.1.. wood AriPi I· wide .nd ". tbi.c.k, ~-...d.

.ztd *- th_ m.1r.e. h.a. .l»ut Jl' wide, 18" ..,

.nd X' hi,h iMide meuweme:Dk. when I"ins cio_ Th.
~'lle" ahould he H.:.wed. h,.. t.ahed join'--. all*! and
fd\ened with amaU wiu- nail.. distcheel AI-o proric:le •
rollins pin about 2' diametu .nd IS' Ionl. Now cUe
any oae of the l_ul.. ,iveR for eUI or ptlmped .....
and rooiiR..... il lalliu more thao 'or u..e with pounp. °11 .
mo4'l conyienent way 10 m.oi".n any, compo.ilion ia 10

have a l"l:e dillh ~n or ~..11 wooclen Nb into ....hieh
the compoaition ia put while waler i••dd.d little by little,
worltiol: it in by rubbinl: the dampened portio... hetw....n
the hand. until it ia evenly molLl.ned .nd • h.adEul,
I\nnly .queezed rctaina i'-- aLape.

Lay • piece of .WI' c.&..n.o.rd oa ••.,Me al."- dut
it with dry compoairion aad. la,. on it tba .bon __
1;-.«1 wood Jr...... Fin frame bo.pi....,. with tb. damp­
"ned ~mpoaition and preaa it down linnl,. 'Wid.. the roll­
iftl: pin, l.eveliftl: it 06 with a .lidin.. motioa &0 it ;"
AUth 'With the top 01 Jrame. Now. widl • Nkr and a
'--b1e toife .COre !be eompoaitioa in each dir:~ .t a cli..
lance of X' .part. 10 .. to eut it into e..bea.. 'T'1UoI ia facili.
'at.,.! jf the fr&llle h.. be.n preYi_ly IIWIrked al "oin",,".1a.
Mal<e • CollI .round 1M inaide oda. of the fr._ eo ...
to looaeo th.. 1ft... ancl earelully remo". ie. The batd!
m.y now be placod in the .un to dry. When lhtoroqh]y
dry the cube. _,. be Moken .parl for UN.

On aceount of the cale ....ith which thOle .... ipite.
_inll 10 their.harp come••, they ani puticw••ly .dapted
to .oc.lr.eta, nn.1I .helI. ete. ",hue __th ..... are liable
'0 mi.. llre. If ........r air;ed Ar.n _ deri eel a hame of
H' material or duck. _y be ..eel

JAPANESE STARS.
nu. heautilul dll4 ia ..-Ie &OUM"hat~ to Ilr..

aLoye. The .,cat dilacnc.& between the bWl,. lamp­
bladr. ...J. the compa,(t pot.... _It. i' quite Uellk to
mix them thorouabb' .nd thi. ia ,.,nieulu1Y GC' • .,.

to. oba.in I'nod ......b. F~ it;" MnI to Cd
laropblaek to talt. up WMa. It ia daenlon G.. ...,.

6nl to Ploi... it ....... .Jcohol ,.. it will rak.......
__ ....dill'. 1M nMdaod which I have foU_od wilL
he4t .u~ ;" .. loUo...;

#I "Lampb....k 12_ •OD.

Potaaoaium cb1on.~ • • • •
Sol...... I •

W_ ,. • • •

""""'" • • , •
0...... I •
G~ ...btl; K •

Mill' 1M de.ztrio• ..d ,,'" " (f__ I) w.u t~lvdws

• nd eeld .uScient t. to make a~ li,quid. Boil
tit. ""._. of tbew cuI.dd theeJdolaccol Jlatrniu.

to it. Pial tht: luapblad; .... larp pan aad pow" the
.Icoltol 0..... it workilll it in .. wei .. J"O&&''bI.. Now
add u.. chlorate ef potaaliwn diaol"ed in 1M bot WMel
_d .. ..nth • aidE ..cil cool -.h Jor the b..d·
1AaIy ..w 1M cl.tria,. Uld "'If I.. fil _} I that
,._ C&nnol rniz it too well &Ad .... .t.i will boa ia
p.partiOIl to tM rt.m_ wiIIt. ..;JUelI INa baa b.ft cloba.

Tw _ pi_CII of liaht (.&Dn. or tidr.iIl1 .bout
18' ...,. ..d put on. 01 two NndafuD of CO~iIiob

_to it; IF ad it Pout an lnelt dUelr. ill _* oE clod..
'..wiGI M.fDI 0.. it, _d pIaea unci.- • AmIII' pa-. of
_ lr.iacL Fold "p _nth. doch of _poaitiob Ull a
-i=a.. &.ltd pl.u o. top of lIrA. Raput uaIiI
.. or 5 clod. aN ud. ,... and ac:nw "p .. tialtdr
.. pi' 0:' ..d..a ••;' I. __ fIlM 0Ill fr.arb'. Ope..
..-. 1 m. *-~ dot" .,. EOI'~ two w ,I.
-.d 'oNaIt iato pac. a'oaul: W...... It;" <I nt
tMt d>e b=PbIKk ia ,.faOl,. dry ....d tr. from oil to

...... brA ..ubi • ..d it ia di".. '.,. .., ,.d:.

.. iu 01' enaciWa ...ill. it alii Mat .... ",h1 &r.. -eil
aD u' i' i.E .... are _pan' y_ will ..... ha_
_ of tIM moA b-I'tiful ""'-cb 01 tba ID.l:iN Lew .....

IG ..apr .2 tIM pH M ... ' 5" k _ lIihad
,t."•••••,,~. M'\'..J tiDII&o Mel ucoMl; die .........Wdr.
pm .. Mer! di.olnd aDO Pt'0CMd .. \Do l'edpr til

BflX STARS.

La...... ~'"
WMn tba beat azad hand .ft t64Ja _ ~

INa r_ of au ia ~y tIM mOlA dl,...YI to
the F.... e-.. F..-,!My bum -JI lo.c- u.- ...h_.
_0 • u"q ....8 _ lia'ole .., 10 bW tad hrh t •
thq d iAaDd _ w...... I...,. • Abell th.a.o IQ ...

form 01 4tar. (R,. Sot).

Malr... &OIDC liaht cu. 01 a1>ouJ lour Ihlclr;b_ of
..out _lIi11. paper f/ to 12:' loll. CIa • Ii' r_. Cut
'With ••cia_ ineo K' I~. CuI &.Om. thia _,Us ill.
to le.,.u.. of .n inch or • liut. ova. P_ ........ of
match throqh one 01 tbe little pecea of CUI or ~piII

'oaa~. bend tha enda .1iahdy _eI tha ...... .nO'WB

in U1\M1ratioG anel dip iI ibto • pro 01 _powilioll po.­
vioua!y damJllud .. ci.(,nD.cl beI_ 'l"Na ..nth tha
Jinlt .... IKObd lin I.. 01 the np.t '-'d~ "'" _
poritiOIl iIIIo it .. inaI,. .. po&R'Wr UMiI " will l.old
110 _ 0.,.. ia the ._ Jor rwo « .... dqL

PUMPEJ;l STARS.

~... ,..,.
,,-.,"
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n-. -. dw. ..,. otMr f_ of ..,_
_-a: of r.. ' ...i~ aDd _ aod~ wiIlr.
wbidl tA.,. CAD be m:d., '-'AI __ qukkJ,. -a.
lh-. eut"'" wMre !he pccpn .;sts" ... II MDd..
Wh.. -I,. • few .,. nquind. ....... pump (F"... 53)
win do .....,. ..oocI work. AI tL.e.t is • , 7 is to"w up tbe pi ~ 1M f"aDP UdD~ _
I ·f, • .til 6I1ed b7 pc iD" 1M ph V wLiJe
h 'f.rtheNb.. .;" __.. _ ........
ift q".. tjrj.. h-.. ..,. IIH: ry.
WisJr, 200 or 300 A&nI -a. nbc... ~)'
.. __ by Mnd P' sA _)' be ,llbi_
by rei. -. to (Fi,. ~~). 1M ..ad d N.. 01 ...
an about .. foUo..:

.1 .2 f3 ..
U' diurI. S/16" __ .N' --. 7/16" ....
"" loN 1116' lon, Ji' loN 9/16' .....

em 4' d" the plate for T hiD' ,. oil &at ...
"" thiek ud h._ hoI.. }(' din I (.). llw w' ..

in. __ proportio~ n ......... CIa p_ pies. ~e)

_. be _hal -u.n _ din_ aDd ..htb Ieee_
so.. ..... _ ... ~.I$

toIore d.c.Pbecl .".. COIpt)< _ml _ I rath.. ....11 work
laY. ~b' c.o...er-ed ~ • tqIIIll )'anI. 01 nabb.
doll.. p,.. the pia. (t.) mto -me ...ail do. e-P"""iri-­
T up ttlrovP lIM hoI-. n..n with the~ bile

(10) won -.. comr I 'liOR doWII _ the hoI. until
Ihq~ full. Suape olf" n..,a,. compoeiti_ aRd
I Ie lot It.e Do- bed pktc (e) P'lIItina down the ,ide....ic..., liP -.ad .... _ com~itioa in wid. tIwo
.. P"'- tJ.. hoM. .... -n IiIed nenpe olf
_plw Uwi tcchb ce ill ..hbec cof to.,. .nd with plURpr
JJl-~ ouS c.n. mWl be 1ot.1I_ to M....
oiPt -. 01 ....1'1' sp wLe,:,. ~pi... or pl.......,.
wiI It.IIil &: IM!I.. • tIwo pl... to work b.dI)' 011

• ' oE 1M _~,;,o. do, 011 "tuns_' __ -uJt

i.e _*d Wore -... ...aiD. 1M "0"- d 5a.-'"
C 5" -rim ~ OIl!,. i.e uc.acained to,. rn4iu. U too
~ .... wi! awnh&e. II too wet dae)' wiD. nol ~ile

n..I:y, n.. lJoI.. in the lit., pIa.te .. wei .. the pIou....,.
mer i.e .-J. w.. toeetMr th.t.A .howa ill ew.

FonT"tl" fer Cut, Pumped 01" Candle Stars.

WHITE STARS.

:5eJl i
, SO ,.

, • !

" "• •
.... ..-lc " •D • , ,...... .. .. "........ •-. - I

RED STARS-
"'I ' I: __
!!I De .. ..I ......,.
F""_ eL p.nI

1.

",••
•I
Z

••
STARS.

"••II.

BLUE

c..llc nte "onti·
tl' Ie ~1Itia

n......

~ pot_.1Int...... ...-
Nisn.&s &0, ........,
D '..

YELLOW STARS.

dau .... aaa. ia &at .... ao ...,. wiI _ '-17 ...
fClfQ tU"" en,' p \ ca 1M~ _ 'W
:II 7J.i1 nq-. T..,.. 1 w ~
(d) "_1.1 lIa.... th.1 ,. _ ..de 01 wino • si,.
110 .. to i " "- *,,1,... 01 air~ .........
-Wial ... to dry f_ It-. 1M I arip
.. w.u .. dt. 01 lira)' CIa hOl ,.1'" •
110 .... ...w. pWsowbiM P J:I

.. __ to -a• ..,..~ pIMa, = -,"

MIch ol -r ;; ia I dish plIO with w"- .. I...

GREEN
G' ".' _
NibUt· ,.
F""_ ehl unl
5_'s- or ICC ...
D bw
Col d",,,

STARS­

••2
I

••
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Pk.io ecid
I .lh+
D ,

REO

0' ,
i

, I ,. ,.
_.Do....... .- , ,.... I , • I.......... ,.. •............ , 7
D , 'K ,

9

"•,

,
•I ..

BOX STARS.

Rod

P · ..__....... rate--Sa' c

.. , , , ,= •
p ,

......m ,m.. Dee I
D ..

Gnm
s..n- .....
P~_ chl. De......,
o...n..
Bari\lm ddonoIe

Pan. .,.... 25
P-..iulll thIorate 10 SO
P_..iwn. perd..lorale 24
Copper Salpha1. J
Copp.r .aunonium c.hloricl.c 6
~eL~ 2
Sturine 2 8
A.pl.elt\lM I
O.-inc H 5
Colo.... 2

.. Gr1Jl recipe.... tJ-ouchl,· tI.a cop,""" .alplwte.
ilh...Co c.i'omcJ &rid _trine; ihllll .add u.&o,.t. potuh.,
JlI~ .aIM .Jon.. Thie ... Oft!,. INiIllble wbere
il it to lie "* vridtiD. few weeb. .. -end •.....u,
-.ulo "P the .-.iDe witL Ihe copper __ chl ,ide
i•• mot1a:r '-fOR deh. odl.cr incr-lieata.

Pink

" .
_h"SI

B 5

~'

CJ I

'Dx

(fOl' hod p,lmPl .01 -wt.bIe lor Sb.u.).

Nitnl. '-'onti., 8
Ollogte pog.i\UIII -4 10
Picric. .cid 1M Hi
S, 11_ 1M *
Fine d>-~ I I
De..trine M Hs.. pi-._ carhor>ala ,

I!XHIBlTION PUMPED STARS.
GREEN (Dot 101' _>

12

••2
2
IK
K

Exhibition Blue Stan. PI-loped
P-n- dJ...- 48 18 16
cu' 18612
ELck ozide CO~peI 6
-"'p1 ....!Tn 6
~ IK 1
Pan.~ ..
"'-rioo ,

""'l '."',u,
Po. f -I m4ItIl1 ..limotlJ'
o-u..

C IF- ' ""~'mh cMericie,. '

..... wI!Il +.n.. 111 ,I ..
Silver Comet Star

MellI powder 21
Antimony Sulphide S
Aluminum, fine llr'&
Aluminum, llitter llr'&
Dextrin Z

Gold Comt't Star

Meal powd~ "
,.

Aluminum. fine '" '14
Aluminum, Biner 14
~ol mill: \\
AnIUncnr ,
SodiUDl oxalate I
Owcuiu ,\\

•••

",
,,,

White

PurpIo
Pou [ cWontlt
1Ik...w " I
4'01 II
!tI In', '1

D hiM

LAMPBLACK

•2
I..

7
2
IK
K

I.
I

•,..
STAR.
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Moilten with alcohol and. ·".lIac Pump with h.ad pwnp

YELLOW TWINKLERS.

"40,
lK
I

GRANITE STARS.

Sal!l'cla
z;". d...
Fine cJ,lIIcoeJ......~
Dnlrifte

GOLD a: SILVER RAIN. (cut stan)

"'"" ...... 16 •- •• I •54' I. I
F'"..... +. J • I 2
lem tick 2,......... I

"""". I
0. ine •...... BitnJ.. ,

ALUMINUM STARS. (box· stan only)

P~ cMontll "
P.....··lIIrt.~ e
Ah.Ur.wa powd..-.ii_. •
51. 'ee •

4' , ..-
MoiA_ -.ridI ..."Ilee ......0110 ..pol form ialo \ton ,...,.

K" Mi, X' eli $.

MAGNESIUM STARS.

Ct.nulatecl _I 6
POf ium bie.hro,....le 6
l),. tO_ I

Mis thorouPI,. ..u but the chuc.<>&l uwl ....pal ....tL1
quiM w'" n.e...dd co.sI .... mill api.. and ~p wUb
...... pump. eo..l...... be .. c.oarIe fn>m wlrUch tM
li_ h.. been lilted.

For ah..n. and rock_ th.. mall•• "1Er)' .*....
,.iNtc '0' eleo!trie .ead.or aan while bOa. cheapc!
&IIld wee 10 handle:. k.. """",_eel Iml:iJ q..ik ...
p eel ~ __ H" tIlicll, cut .. ICI~ H' -.do
'Wa1." =..wr dried aad btok. .......

•2
I
I
K

K

•I

"•

7,
•K
for _ w_

S
12

OK
I

, ampblec·........
5.Iq;....CI'

GOLDEN STREAMERS.
Stili ,. S • "o-l.te todium •
""""~ 2
"'-'_I K • 7
D-lrina K I

"""". 0
lamlillaek ,
Black Intimon7 I

STEEL STARS.
Saltpet.......................
Q =&1
Dooori.

r... 'M'"
MoiA. with _~.

SILVER SHOWER.
S.llpdu )0
5.IIphw I)
Red --.i.e. I)
a-..I I.
Dedi_ ]
Black aatimon)/
l-npblaek

Mo...... wid. water.

Me.! powdar
I._pbkck
B1.Kk aMiaoIlo)/
0.......

M~a. wich wat«; -pre. Onto cake.. dry
and b.-k into pi_ aboo.. K" .........

Hdela with l' Id oil OwiA, to lb~ c.... ...cJ.
......Wio- _ .' 11;_ baa Mea ..lmo41 , ,,,cad
"" 1I1~ . 'lm

COMETS.
n- ....~ .... doo.>I I)i' di..-".liftd from

___ ..- 01 peper, I. II..ir . pi.. f_ they ....
j... l.p P' r d ..,.. If the II'- .. 10' loq: a piece

,
2

"q $

36
7K

ELECTRIC SPREADER STARS.

n...~ of th_ ...,. .. quite ..p';';'" A -n
~ _ Iut.....n a pea wiI lpetbT 0". __ of
IS f_ whe.. lipt"! To ..ll. ,ood~ IpI'udw

..,. req.... coMid....able ca aad juq_t .. damp-

..... 100 lftucJ. or too Ii t1,. NoCI_ their .lfea.,,,--
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AEROLITES.

WORK.LANCE
nia it • divilion 0' py,olechny which collai.. of

reprodw:.ina wid. cola,rd lil:h~ varia... dcaiP/o&. portniu.
ktkrin, de. .fi. the desililn ill Iltetchcd OlIo the 8001" ..
dte011.ed WIder MDeairninaM.

"~.
A nllotDber of fr_1 ar.. rnacle. ~I wide and 10' w.o.,

of Iiaht lWl)ber W 101 2' lar the ouuidc aripo ...d H' ;'II

I' lor Ihe eenler onu. IpaCed I 1001 .PtIrt cad. w.y
wiu. • b..ce • the two eomen u ""_n in (Fil. S7).
Th....r8 laid over Ihe dail'ft on thl Boo. and MCU.ed
10 they do nol ahut until tompleted .nd u.. pi12uN etc.
lranlf.eel. 10 Ihe i.lUDn will. b.mboo 1« the CW'Ve&

.nd Iiabt Itripe Clf wood for the ~,aiahl Iinee • and b
re. S8.

Wh.n thil haa been compkted &-.mu lhollld be
n~ be,mu.• .t lUI hand upper tom,... 01 IV«
frame and numbcrina udt conaeeat:ivdy to ..... in ,et.
tiaIa them in their pt'Clper .-~ when erodIialil '0 Le
b. cd

Frs- 51

n. h~ Aft now readJ' for attac1linl 1M .neeL
1'1t.iI ie do... b,. driYiq: .. 1K' wVa Mil to ..~ 01
"'\1 .n inda. ('b) at i.nter.-.l. oJ. 2W U. ~U""e& ..... 3 ID
... OQ .....ht liDei .. over the _Po Be .we to _
thaI Ih.. ia .t....,.. a n.aiI AI .v• .,. poii'll where two
_. in~ Now with a aippa CUI. 011 Ih.. lwado ol
!he naile.. holdin lll d... nipper al .n -.1e with the nail
eo th.t d.e plac. w-" thc ....d .... been to... o. will
havc a ....... paO.t iMtead 01 be&.,. cut o' t>q1lON .a......

.....

COMPOSITION.

•. ,,
, I
, I

2

COMET STAR
Sol."...,
Meal powdc.
Sulphur
F""....e charcoal
Pawckted .nlimoQ'

""''''''ock

of qwck.atdr. 16' ...... '--I M _ au! .bow I'
aDd .. 1M oeba S'. I...ay if: Will: .... the comet litar
ItO ... I' 'o.re.i «Id caa be baot _. !he botto.... n-.
.... a arip 01 paper ... wiele &I'MI 10' Io.t- a..d. roll
do4. ..-d. ~ ....._. the much widllhe _ fry 1M

.-l1JdiAl' _ __.... ws-.,. ptMr tb. .....
ulcn.oon ..o....d the ....tch with a Arin, and mto the
lower povjKtion at balt put • half leupoonful 01 coa",e
Ilt.in powder and Kcwe with • Arine .lao. No.... dtop
Ihi. iD lhe a"n .nd it ia ",ad,- lOt uae. Hudao"", e'ech
are obt~iMd by makinlll half of the, Gar of Jed Gar
c:ompoaition and Ihe OIh.,.. half 01 lheama coMpo.irion.

A more amhitio... fonn 01 Comd ia iU\Ytraled in

Fill· 56.. nil ia rammed into • caM .. Ih<!wn, while
11,10 upper halF. oeparatcd f.om the lower poni.on b,. •

di.ph,atl:m of clay with .....H connectina orillc,", il lilled
with Imall Itato and blowinlll c:harp. At Ihe end of itl
Ai,hl the h", arc d.ilcharpd with fine .fFeCt.

G ... t

Thel. are made by p1.cinl a e,""at i'l.r al th..
bonom 01 ••hort IlUn with hlowina tha... bUI no malch.
o...r the Itar la pieced 2" of c.aadl. oompoeiuClft .nd
ov.. thi. I" of ben,llI ire.
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Same lance compo.ition. are .0 lilhl .. to be difli.

The fram. are now ready for tho lancell. When it
h.. been decided .....l....t colora are to be \Ned lor 1_
..anou. ~.... of the _1I:n. take a handf"'- of lanc. of
the c:Inired color and dip ct.eir bottom. into a1ue 10 a
d.!pcl.. of about "'. and pr_ one OIIto each of the Q.ila
until they are altached linnl,Y to Ihe c.ne or .ich ,_
inll: delip. (c) (Fill:. S8).

LANCES.
Theao are _U pa.pe-r tube. trom "" 10 *" diameter

2' to 3ji" Ionll: filled with eompoaitioa burnin, dilwenl
CC11cwa wilh a duntion of one .... inute ..d -.:II. prod_.
ill' th. d,i/feqnt deaipa l1li.0:1 U. nr.worka -aibirio..,
.lKh .. portrai... mOllt.>N etc. The caa.. are roUecl and
..mmed will.. lunNlt and rod, ... prniolWly detcribed.

•,
1
2

Pota.i_ chloral. " "StrontiW'1l nitrate ,
Strontium carbo....te ,
Shellac , 2
Lampblack ~ "

Red Lances.

Green Lances.
Potauium chlorate 7 16
Barium nitrat. 7 ..
Barium chlorate
Shellac 2 ..
CaIOlftd 3
Lampblack H
Piaic .cid 1

White Lances.
s..ltpa.ter • ,. S •SuIJ?h... 1 • 2 2
Antimony ......... 2
Antimo.,. metaIi.c , 1
r.IooI poW" I
R..J atHDie I

Blue Ltu-.
Potauium chlorate 20 16 12
Potauhllft perchlorate ,.
Paria p_ ,

'Coppa aulpha.te 6
Copper ammonium .ulphale ,
Copper •....,.onium ehland. 6
Sl.dlae • 1
SIoann. I~ K 2
c.Ioa..1 • , ,
o..trin. 1
Alphaltwn I
030& dir«tiOPl under hoI: ..... 'W ...., ohM.

Yellow Lancet.

LANCE COMPOSITIONS.

cull to .am. These .hould be ali,htly dampened lirA.
mue lancn made with pari. ieeen and white onu u.in,
lealja. are f.cquenr!y used withoul priminll: u they i,nile
very e.,ily.

A j"ood l".ce ,hould burn clcar foe one minute.
without /l"inll: or clonin, up. All color••hould bum
oj .bout the ume duration. U • lance bm... to one lid..
il i. often bce"\IIe the compo.ition i. not wdl rni:ocd
or bec"uac there il mOee ~pcr On One .ide than on lhe
other. They .hould. h.ve aboul three twn. of ~per an
aroWld.

•,

,

• •
(;.s,

ODe oE lhe bottom Era..... ....... a leadu 10 aD 20 fed
lon" of match. to lill:nt pieec by when it h.. been ered:ed.
Now with • three COrneree! awl make a hole Ji' deep
Ihrou,h the matdl pipe .nd into the priminc of each of
lhe lancea on the frame, (d) (Fill:. Sa). Then talr.e Ali..
of ciulie ..per ~•. wide and 3' Ion,: pN\e a Dumber of
them oato a \i,h!: board and workin. alan.. hom lance
to lanee INCur.. the match to lop al abown &I: Fia. S8.
So-erim.. where it ia de.irod to NIh. .. iob 10 be bum"
..- My at point whe.. it ia made. the laDc" _
_ured \,y .imply bendinll: a pUled IIItrip an iaeh wid.
_. lop 01 larace ...1.own at a. b. Fi,. '9.

T'I.e CC1mp1atod. frarnea mal' now be eratad inlo Io~
of four. with Ii" z ... ""'11» .."a..sod to ~ them apart.
for CC1nvionem:e in b ....pcldation..

When ,Iue I.... l..ud_ed Erame il raely for maleh­
"'II:. Take a ~th of quickmalch and. bea:ininll: ..t the
upper end of fllme pm it from one I..nc.e to another
until .ntire Ira"", ia covered. followinll Ihe outline of
dni,n .. maeh .. pomble. (f) (Fi,. S8). W_n the end
of .. !earth oJ match " ,_ch~ .pIic.e _th" to it br
I:oariq a1:lo...t1O of the new Ienlth a.ad .lippaq thia bare
end into Ihe pipe of &be preceedin, leqrh; Neurin, br
Iym. alld ~Qinl' joint.

L-...e an eQd of match. .bout 2' Ionll: projecS:iac fl_
u.. Lowa riaha hand cor...,,- of .ach. fraane eo it ea.a he
eannlM!ted. to tho one ne:.cl to it wh_ -.tti~. Al.o on
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FLORAL SHELLS.

n.- rep _t the lq.... .w....G, '12 01 ..
pyrotec.hnical IUt .fld ,.,. rr-t pati-.c &ad e.ka to.
their auccu.aful PIOd~n, The __~ eho:.
ate produc:,..I by the l.p._ while the. .... color~
ate .-d.e by the Ewo~ and~ Sl.eI. ••
made in .-u.1 ,_ thou," rClad;' eke __ p"p"" ••

Cylmcl.rical 01' eani,*u -hen. "ow.._ c.o.Iain _ ......
etc.. and fa the mor. COltlplieated afc& i.e ia n =rim·
ne "'Y to:! .tblch a e-i,*_ to '- round .twA .. ~.
lain the parad.ute <&. (Fi., 64).

Shdb __ .1 '-ted he. ---. Ih. _en. _
~ of PAS-, up to .beNt ~. di do aad tL.~
on. 01 wood. eoppa.r and iro~ n.. _ ..... .beL~
whic.a wa loa". to c&.al _ tM

BOMBSHELLS.

papa 1lKiItar, he.... pronoi,ol&el,. wall lhaed dt.a l "
Meaa\IIW d......... hom to:!p 01 _rtu to lOp 01 ~ ill.
,ida ...,d .-rfl _. on o..ta>d.. Pwac.b hoi.~
..._ •• .au. point &t _ • tGp ...I~ Now tU.
.. rc>rn.- i.a...... • IiId. Iona- than IN modar, ,...d. •
~k ill.;" Mde ......... 'c .... Au; "ia •~ piec.
of pipod rnaIIdt '-a the ott- ~ We ill
mo..... 'MIl_ can' to.ode viaL IontI ..
ia c.oat,' td

METEORIC SHELLS.
n.-. ate _d£ ...m 1 dtf=cnuy, H Ib. 10 K 1:0.

tin c.ana lxi~ •..wt.itl.lI.ed ,,. ood.hdla. Tba, ate iW
with Aat.. ((4 red ...ll.pact_ ..t bw«i.. pow..... ill
dae...,1 ~I"'''' d.cri'c,~ .1>0"., A hoi. ..~
d.rou,h lid intG ...ltic.h. f..... ;. ,I_ A arip of ~
.bout ~, wid. ~.G the Ie. 01 c:&Q &Ad 1-. an' .\,
to roll ar_d i.t .is tiau .. pa'*cd .U o"er, 1M IDed
ca. pIa,ad _ if: afld. roW up~ like • _
;. rolled. 1lae IloS' p=j,S., 0"0 Mdt.noI ia _w _
fWl)" pi !'Cd _ w:I. 1ft.... on 0_ ... aM .. cu
boao'" .t the oa.. 11M .baU ia allo....d to .., fw •
WMir. bJof. ..ua.. n.. cnd el f.. ia.' ad .....
primed; • p- 01 piped...ldt at ..cit. ;.
laW .pi.,. ita aide. • *.,.. I'...,. fI-. at bb_a
01 ahaI. A .1 . , ,. .... wNQ __ .- mallch i.
pia.:.. ia alSadoM .. .w ud tWa 'WMa d..,. ~....
COII._ 1M~ ca..... 01 • Wr.I t. JlGgllf.... of ,..in
powdr• .ftr wWelt i. ia ••", eel toe'Dd- and tied .-ill.
twU.a. A dab 01 ... _ ilottON of bar ...... to ..old
it ill boIt_ of~ .M it ;.~ "" __ m•. 61).

•,,
I..........

•,
I

"}.Jllff
,)'

.,
2·7116"
II'

.,
2·SI16'..

Pot...ium. chlor." 16
Soeih_ elIalata 2
Sh~I1&G ~

nu_~ K
Baritlll\ Nina.

Th. all.... .,a _cia of hoBo....oodn M1Ia wl.idl
~ b. luUlad out b,. any ...ood nlma, TI-,. are -.loa
in "'l"eo, ..-Uy widt • r.w:.... to inNia. daM k
nro..,h _. ball, drill • hGI. j..- th. aiaa to n,.l,.
iii .. pie(.C of ordin.ary hlMtin, I...., l~· Ion.. eJ. the
fUM on the iMide .. weU .. On the amid. of tbe
"'ell ea... Now 6U ..ch half with 'loan to wIaieh add
.. t-.pooR!' ..1 01 .haU blowin. powdu, ..... th ......
of a&eh half, e1ap them ~etba and ..'- dr,. 5*l ..
Iftrip of paper arOWld ...h•• lhl two h.I". join. Pri_
the endo of ... luae which .houLI projOl!'t ttuo..,h the
,h.1I .1>0... W. hend a pieca of nak_ DUltdt. Uo:t\lr s'

loq, _d the aLeU .., that •• micIdI.a 01 if: pas 2

o"u th. f-. taekint 1M mel. to oth.n MJf 01 .w.
... thai th.,. will ,*kk 0"••bout 2'. Set it now .. rt..
/loral aItr.o.1l beoaom ...Mwn .1 1="... 60 iDto wbida .....
hem Pr-i-J,. put a. ...._ teupooANI (for .. ",
!.ow-.u.. in proportion) of F .,..m pow ' , &ad-.
wid. • lArip of pM_ paper, W1Ma clr7, al.ip _ dte

'\S.Ot

EXHlBmON BOMB SHELLS.

Tbe priacipaI __ of ,MII....I for thia pwpctM ....

4', ..... 1D".'7 II, Fat.-d.MIIa, aftr eM'_
a.- be.. ...de. ... -.nbed. __ -cASES' ... \IJIIIW
bMY.. u. '--I faa th. f_ Thia ~ b. doae widt
• _.' • '-CIG 1tU H', borina: E- the ••ilk rlll'­
two ........ aean.q(,- tot_r. biad with a ,*"p of at.
doIIr. ..d 0"' dUe two or ..... la.J«w 01 poIl* IItnpe
laid oa ~NdiaaII,: ...ca '*rip -nppiq the one I:.e­
fora il by about "", II -.It laJo.... made of • difer­
eat '-Ph • bauer __ WiIJ he oltlaiAe4.

Wbea _ 11.". Me. thoroUlhbo dried foU them
widt 1M daaU-ed. ._ duo..,h th. fu.e It.ole. When
II.,- d' hoW ao __ ..w blowia, cle Ie, "The f-...e
+mtY _ .. accurately 6ttecI by cuain, aroUlld it with
a k.if"eK' IWm the top aad peelin, fA. Ie)'... or two
of paper unli i.t will j......... the hole which hu been
..... ill top of ...all for it. CllIe low.. poiliOll well
&ad ,.., inlo Pace WJtiI ,hoW_ .... lIq-my-.pi~..... -
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T.IL", a rlllNll. "16" di.metet' • li.ht maDet and
.om.. f.... compoaition ....ck .. foUowe;

•2
1

I...... be s 01 f...-.
.. .w ~/I6"........

10' .wi '/16"

Me.1 powder...............

I , ... '-­
... ..u IW'
.. 0100II lH'

10' .MIl 1M"

I. __ .. AoJ. Ie driIMl IMD 1M _pllIIiti_
oE tIooI ".. on 1M -. i. the .n.u. w ...... -eo doe 6re
fro,;r, ill throwao.. into tIooI .a.u with -. 1_. In
tW. _ _ .11& ... C&lttiq: J.,..th

"I-

~ &liell. F;5- 6,. 3 &,uk Slull. F;I·U.

of thue c.a.ea .re ,0Ueel they ""u. he dried in the .ha.Je
until they .... u h..d •• wood .nd ••,de wl<oen 'huck
10pth••

SIt .nd...m tbl'M tI.-. R.Mt. tua. e.MI. _ • firm
bI.oc:k. _p u. • Ii. _r~l·ti_ and tap it abeNt ten
IiPt Wow... Add poaition ud ...... ""peat.

i.q _til f- ill lllMl -n.. compoooitic. 'i" Eu.e mil.
be u bard _ poeai'ole whe. IWahed. odoeo.... il will
bI_ thro"...h when \lNld ill • ,l.eU. Th. *- me)' ftCW

be cut i"to the requirood len,do. with. li..e eoothed. h.~k

..w. (Fi,. 66).

Th. m.'· , ef ClI.IOiA• .hen. i.a "' aimil..r ......t their
coMb ". ou. be _ch1y _d AODd fro.. the "'etdw,
(F",-, 62). The .... and ~Ift*.- r-de 01 W wood.

Ano«Mr ~od of m.cdUl'IC .MIl•. it to Aut et the
E-. b,. buiroI: • helf indo lot th. end oJ • metth pipe
.nd puo~ thY into Ilo-iq. ....d match .1 rich! ...1..
Hi' .","" uuI p.M unoIer ucl .n1:irel7 aloud
aNA c.omifiC a ...... to n_.... Bead. oat.I. _ at
riPt.qJ. .nd lMert baod ale_,ide of whcq .... w_
..0. 6r« ~. ~I> mardo pipe at' poiaI of iMer-
___ c..,..... '. cloecIy WId match aad be tiPrl,.
.. poeaibk. Thie mcd.od ri ",_hat better f\IPPO"
to -.u ,.,bm Iow-m, it inti:> aortai'. Whet. h mMc1
u...- bottom of .heU .nd enkn dri.,i.... dlu,c be .U'e
to Nt pipiq .w.y for _lit half .n inch. (Fia. 63).

Two and tN.e .... ,.. me made by lirhd,. f.._
enn.. __ the ~Il' ed n_l:oa of .t.ort folUIYler .....
with I _ 0"'. K' lore~ them. Th. fir.
,hall hu rqia1c. l~ f..... The d...i!; un be better
vndeH\ood from dr.win" than from • doacriptiOft. Se.
Fic. M.

PARAQ-t1JTE BEARJNCo SHE.U.S are ..i.e .bo_
lo ckuiI. F",.. 64.

Aaado. clotla _iq: to flue: be.. I' at the end of
• Jencd>. of 'Mtd. ....d .n.th 10 bottom of .hell by •
*' I wa; Ie-d match up to fu.e ~nd .., riaht .n,lelI to
pennit of enlr7 iMo .....ina: cut ttoe pipina at point of
eairy aDd _lilt wiAL "ore cord. The ran.....n. match
aI.o ocnr.. for lowerin••bdl inlO .,....u•. up to 6' .ieCL
Uqer .h~ ~ ,,-.,c .. I.cavy con:! IN. d ....und
tho- fM thiIo PWi aII

".. 11M ..~ dri....... charp h........ heal placed in
• 1Mpel' co_ thia i.a attM.htod to bono ... Dl -.n whon
_I. it C.oiUFh'ed

SHELL FUSES
Th_ ue MA -.1. of hardw... ....per. Taka •

rod K' diamatu (fOl" • b' ,hd!) .nd • 'h.et 01 ....peI 6'
wide. Paite it witlo thiclL pilAt: .D ov.r On••ide .nd
., _uo roU il up .. ti ..hdy .. poailole UDli.I it h•• lin
oua.ide di.mat. of )(j0. Tn. \aMrth 01 ,heet requi.ed Ie

dependaot on the thielu._ 01 tIM ,.per. Whe.._be..

Shta 810..... Powder mey

Gn.in powda­
Meal powderSoI,_
a. ....
SuI.....

The~ • ..l clriviq:

'- o:nad. of:

1
I,
OK
1
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follow.,

e...i,,-, a...... on...... a.u.:..
40' .hel \){ CNl. <to.h. Hi 01-

f:! .hell 5 -. f:I Mel 3ti.-.
10' .hel 16 01- 10' ,hel 14 ' .....

The dririn. u.u.. .hould M~ ITaia powder;
cann_ po'l ..... y~. An -dla• ...-..n...,.. C'&JI, be pro­

cIu.c.d with ..ea. aome of whiU>. follow while the ....
MIit7 01 tLe pyl'Otechn.iA wil ...... oda.... be pro­....

I
' ..

"~'

DAY SHEI..l.S _ilft of two \oinda. r.... 11-. eon­
taUUttl w.e 6...-. of binia. ..u-Ia fie. _d. of !isM
~ ~per _ad lo.ather like .. ba.- and 0,." aI dI.
bottom wid> • lOW of .mall ......... ..~d dI. rim 01
the \.ottom. n.. s,;...'" ia f.oIdad iat:o , .......1 compac.'l
pUe and pa.cltad into .. c:yl" d ic.ol .hell c.IM, o-.ewhat
... pu.ch_ ... phcacl. in rodt_. Whan they alit
hrecI to • I.ai,M 01 abo", 1000 ,_ tM '-'- ie ..peLd
witlr. • liahl: <:h.,.. and .. it falla. th. _ ...hto <:.a"'"

the "bott_ to ..JoI,d and the inNaN,.. air ;"8_ iL
0- of tMir d.,. .hallo e<lCOlai... ,bOM.i • down ~
puuo" wbic:h. of cOIDK. an: folded wbe. u..,cie the
-..u _ bo.il wbjdt. by ....e....... eoBANo:tion. ope.
.. ._ .. aheII beaka ..Dd they 10.1 to the ,,_0
...uc.h .. pandr...uc. do. 1M anan...m..t" .. follow ..

~ t«oad ...riety of da)· eheU. con.ill. of ";I.....'
.poiclara m.d. of .moke .nd. ...n<;:olored dOl,lda whi<:h
"'~ he .een to be apptecialed. They are m.de by 6llin.

.. _0 ahd with amokc: ibn. on top 01 whidr. Y ad

• c.am.a- c.onta&aina: • ilwnha of IW diamder colored
amolr.e .hcUa·.nd .. pandoute from. ....hiclt h.... lI". ..

~.moIte dt...on~.

F"... t4c.

The .1 .liella ·.mbrac.e .ome 50 Or 7) dilferent
clfKta. Up to 40 " ..an .... colon ;......hl ....n. ae«n
to ha.. been unlt,n.own to the: J.pan_ and .11 their
davie- ""ui.Aed of endI.......rilllti.. of tail.d 1ft.... ~Id

.nd ailTeo' .-.in. willow b_ and qht wad<.. A<:h OrK".

mo.. a.nli'aftGn.... tho oth",. Am,.. aom. of their
VeJ1Y __I effada ia • Ifoia:ht .hel whio;h Ilpoa. rea~­

. tba h j .. ? •• ill L:...L 1iuvwa ow; Ii_ NCi pea--~a-. V _

teiU ..... IiPt '"-iDe iMide -=It -. 11M ....'I •
_. in"? J .... about horo 'oat g, *. rtF ud Eo..
f.. w..h.. Wb- folded iMide tM ... ..., 0C0ClW a
&pKA abo.c m. i.e_ --. • ...a ";M .clN. _,.
And... Ilwit oriai-1 .h... break. ~ their ~

Solid r.oJor Ifh.ll.
V....IM theIle
Cold nUn ,MIt
}.pe"•• or wmaw ._ -.u.
5b 'm••MI.
Ahai.ioum NML
-e-h .....
a..ia -.MAo
R.., tin..a..n.
Maro_ or s.Iutc .hde
Do, .......

PJM Conch sndt coMA. 01 • 10' diam-. .h.Il
pacla" widt. th._ b&ll romaJl caaoId ....d. .porieo,
1M dli.~ The ..- 01 tLe e-dleo .... ..de 01
..-.y "ron. ~per ao that the,- CoIn ... thin ad ao mtply

portion i. left at lOp _d b '1 m. Ia Mditio.. lo the
little ._n ~ndlu. coIo.otd ...,.. ate ..deIed. TM. _10..,.
, ..eq deO:i....helL

SHELL CONES,
(for holding drlVing charge)

Thne .re made b)' cutrini out a 'OWId piece of
.ood K..h paper .ill to twel .... in<:hea diameter accord·
inlil to .ize of .hen for which e.Gn", i. intended. \Vitll a
.<;i..o.. m.ke a cut from the ed... to th., cenle••nd
twi~ il around .0 ... 10 m.ke • ba. o. cone of two
thic1o. n_.,.. paAin. the ed._ whe.. Ih.". meet. Put the
drivin. c:h.... into thi••nd with • little pdle .n.e.ch it
to tho bottom of .hell h....ill. ~ftio\l&ly CIlt the matdl
pipoin. who... it croa.ea th, bottom. ao thai fir. will I\nk.
dri..in. <:har•• when .hall ia Ii.htad.

•
lAPANESIl; BOMBSHELLS,

Day and Nlrht
na. J.pe .. ha... d.no.Iopad dw. ,_ 0( PiiOtado.

...y to .. almM iD<:nod",b&. d.,.. 01 ....\it)" &Ild orici·

...lily. 50nte 01 tJ.eir .haDa an. ii'WVeIa of peti....•
iDa_wly qd aUL
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MORTARS.

W~t irOD Nbee w-.d with pl".wed wire .ruI
Med with c.NIl: iron boito_· IIIlCUU1Y laAmed in by_eW... baar. • ri...... _Ite "Cf)' .......icaWe J'U'I- The
boaoI'D ,hovld lie coaic:.1 oa doe inaide to aeconodetlll
.. pow_ Me 01 .W (F'.... 66).

n.. JeP"1l111 .... lon, wooclcn moNIt reWorud
with iF-. bur.da. n- were .-keel. in wawr before
Min, \IMd" to _d uul. Ii,Men thea. 0. .CCOIIJ\! 01
dMir '..... they would throw ......n to ....... },.,i,ht
..nth ••ma1 cl.rivin. cha,..,. The.,. ,houJd .Iw.,.. be'ill' d for half d.C'ir l.rocth in the 1'0000d w ....n in ....,.
With th.. _rtarI it WAI cuAomlT)' to pow- the cl.riw"'.
eha,.o fOf< .heUa, 100KI,. iato d.... mortar. drop the ,hell
.... it and 6re by .h.kin, a little cL-oe. from. port lire
i the~. ,....-thod _ c1an,erowo .nd i. not
10 teeommeaded.

Mon.,. with port MI... on lid. 01 l.obom. like t....

o&cl. .,1.0 mill","" mor\anl a« lOmet:im... \lied. lor de,.
,..u.. 1M .-rtridt. 01 ~ ie picreed' with III pr;mina
nNl and. • pWee 01 bue _to. inHned. Iho-.....h~ "'-I.,.

BALLOONS.
!.cure _ rood tiulM JIllpel' 2cr" 30" (FCNdriraiet

ie bee). PMe IWo eheet. _ether on die 20' _cl.. _k.
ina III ,~ 20' .. 611. Split this leaed.wioe IIIId ,cC III

__ Icr .. fH'. Malte twdve ,lteeu of dUe ue; I'yone
.10 top o. a~ ,nd ~b1., over 1tIC' bt 'Ioncitudi-a,
aD .. 10 have pile S' :It 60'. Now, with • .cia_ c:ut
rJo.. the uafolded ecI,e .. .hown in Fi,. 69 (.i.
..mo...., the part .hown .. .tt.aded. The C'AO tiDe to
C\ll _, he. detenniaecl. by prac!tic:e \lntil the moft NltiI­
f.4or)' ,lw.PI' .. found when ... Citra .heet 01 he.",.
pip. ehoulcl. be cut .nd re-.noed ... , pattnn. Or. the
plttern cen be made accord.in, to inQrvdi_ ,i"en _dn
-8"I'Dn D.icnin,-.

~er .. mort" 12 10 IS inu.a hi.'" _de of ,
."",,-her of tur,.. 01 .ood 1ft""" piper will ",",C' for per­
~pI .. }I' H .hot.. ..pec.i.o.D,. if lined on the. ineide
with • pieee of tin or ,.lv.niud irOD. If a bottom 01
_k or other hardwood io lifted to il .nd the banel Ii,htly
WOuM. with -.din, it wiD be puiec!tly ..I.,. !iaht end

"'.~
For .... ,di,meter .hC'll, an.d IIpward mort... of copper

tllbea. .hNnk, oae 0". th. other.o th.t there are four
thidtn...u .t the bottom, d.....e lor hell the I..nrth two
"p to thr~uarten of ita ban••ncI 0_ thicknUi lor
boalan", with ....... at thlll top _i.e &II ideal mortar.

U~oW sheet. eut .. above .nd lay o.,a _ the table
Wa..)'eN. 0. top of dUe la, aaother but abow Ii'
__ 10 ,.0.. tI.ou lea,"", an v_,recI qe 01 the
-0. .s-t cap rtd (b). Apply pMt., .htl, to lhio ed....
aM lap it over onto tL.e UJlPI!' .heet i. this -.riner
jaiAiD, the two 'Ot their e.,tira ....,th. ....• ., ail. pai...
01 ....... • tNe ...d th_ repaat tt.e proc- with

......

•

'1 ....--
\.1 ...

• •
,~ ...

1M anu.._ae of tAe COl" ta of ...~ ill
.Mwa ia ....ccompaa,.in,: .i.etdl. (f'"1I. 67). 'n.... in­
... of the -.:I: .A.dI cue ;. .cored .. ..b.owQ at (.,
&ad (b) by wnin, half "'&7 ....." tJ... paJ*' .with •
hil... order to CM&M ....u to boa« ...,_1,. aad. throw
tlM ,..,. ..q....u,. ift aD .L S _

•
!
•

•••

•

Mortar. •• llrin, Pii , e),..iul bo hllcn. are made
.....ridy of di'_t W.,.,. For ,hell up to 3' in

••

, she II-. .,. pill ...... '" '"~ I .... J(" ....
dCI J at _ -4 and O"ftll'the oeh....... .,.l.ellt two
bpa of thiJl. _I (co~ or tin) which ........ewed
by a papa' faaenin, e.G .. 10 i • i4 the op«>in, 10

,bout Ofte dWd ila onrin.l eiZJt.. The II.... are ehareed
~ the compoaiDoa eI.oWft under "Smok. Ste...", die
_d Mm. wd plia...l OYer the .-tel Ari,.. n...y " ..
tl.n. &lftn.ed- ia 1M round P&tt of .h.Il .. ,howa in
F".... 67. Th. liw. .moIt••hella .nd par.chllt.· ... ))la_
in I,IppeI' 01' canlQu portion.

round d~c!t b"", only Dn~ lw.1f of the cOrdc ;. l1a.d ....t
with A..... while the periph~ eml,.. o( tIM otJ-. hall ..
DUtli.ed wi!h _ .ho...n beIo.... (F",.·6600. To Ha&re

!hi. de'" • wi or lail ...n.d>ed to In.. .hea whiu.
holdo it in doe ,cquioed pooition. ,dati"" to .... ob-rven
.1 Il.a moawnl 01 aplooion.
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In doie d.n. of JI7I'Ot.dany th.a w.ory 01 ir.woru
In ........ he. baen _what ..v..... Wkile __,.
pMA)nA ha_ \0« Ii.... aad lil..... _ufa&n' 01
rom.-. can.n.. .od.d8 de. 0'; • I..... ecaI.. r PC'"
tinly few ..mCNII .reid.......... occ..... to ...... uaUat
u.-. 0. tI.. other Mnd, dtoou,h c.a.._ uaek..- are
one 01 the aaleA artidaa in the l:-in- to -.It.. _

""'1
Th. low. poI\iOI'l 01 • ,arb .. QW; widt. ..ad ..

wWeb __ undl 1M bdoon~ lb. Ioei(M 01 .
..J hl4QAed f..- tban tl.a pId rain eled: of Iba ....
f'oln~OIIIl ualil do. hMdiD. of .Aan. .-peate lite. ;. die­
chartad. A ,...r1:ieal w.... 1"1' nOed r- .. w" &Ad
lithtin, wh... baBoon ia wall up in the air IDak.. I
v-:r mI."';.... diepIay.

CANNON CRACKERS.

1lracw _Ita • "'er, pnU)' .cIdiIio. 10 • "'"oon _.
cOon end rn.,. be _Ined ... nwna_ w.,.. .. to iAp.
m.ily 01 the pytot.u."iIft wit .~.. A typical aItach­
",eM ...howa n••ccom~n)li", .It...u. (Fil. 11).

lin... I.cpo I'll the hallooa .. i.. wi~ point i.a both
pl.... u.. b in ....0\U>d plan i. o...·i-..d L,. meaawinl
Ihe kn~ of line b in fi,. I from c.cntral line al to
n.e eda:c of boIn- .nd Ihell talLin. the .... .u.:.-..
from the _It. of Fi,. 2 .nel ..kin•• cirda with •
pair 01 compa_ .t tbi.o poll'lL Une. Co d .nd c .....
obl*ad in die aa.ma _nna.

Now. to ..kt th. paltem .. thoWft in Fi•. 3 dra...
a pia. of one of the .be... (_ wlUd.. the halloo ..
to be eut MiDI ._ K&1t: .. in Fif\l" I .nd 2. Divide
it by • Iillt cJvOllllh i....... lancthwiae d then Ioeale
linea a 1, b 1. c I. d I ..d • I by urina dMl.nc.a
~ b"AU I 01 balloon to each UOM liMo Oft fie· I
.lonl OQC qe hom d2 to .. It aow only 'UMi.. 10

locale Ibe poin" OQ fil. ) Ie. pain, proper .hapa of
pattern. To do tIIlit 1oak. a pair of diYider. &ncl m .."te
Ic~ Oil line it I lrom ....ntral pcq>eftdi....t...r ...... ;11. fil. 2
10 point wh.- it inloil ,. ... __I radial lae 10 thto
ri,M. DiYide lhit diAaMC cqlUlly to eado .ide 01 ccatral
liaa of line bl in. Fi,. l. Do tht _mt with. linea e. d
....I.. Oft. l-.c plaa ttUa ma,. .. mora a(:LW'&l.,
;.- ",.. • .....,. NM Kt ...... .ua. di"Wart ..
above a tlicht aMo..._ ....... boI mada for .he Cllft'.
Iwt 01 thto linea on F... 2. AD th.al it.. IIY••0"',
.. ... drew ..... _y lin. from lOP to bou- of f"I· )
.. aho_ 1M boctom 01 5' "Uo- tJ->ld ba ,bout
15' di.-el.. DiYidiraI thOa by low will Ii'" .pp:roai­
..taIy 3'" ,.. '111_ 01 , ....

Fireworks AttltC:hmen.1S for Balloons.

"i,." /
J

• \.. /,

'-,.L-...J"...

• 11:.+;0 •.

• (,,_"- VI··

•
•

•

•

•

A baUoon Ii"e fnl hi,h whoen cleI.tocI can N mad.
fr..... lWel".e pi_ 01 ti.._ ~p.- """ 0\11 of..he.ta 10"
wide .nd 6t1' __ I. To .IM tl.a pI'OpCt ....pe fOf'~
Ih"te .~on. dr.w • pIaa of the detired tft-pa of bel­
loon when fin.had. _e...hoal aa .ho_ ... Fl.. I.
Then m.l. .. a IfOund plan aa .hown in Fil. 2. O»art­
the e1evatioll pta. by the twO li•••1 aDd &2. 1M

-<

BALLOON INFLATORS.
Thet••te Inade ia ......tal w..,... One ~T ' .. of •

baIl of coeton wool whieh ....tur.tcd. with a1c.ohoI ..
kcrOHnc oil when baUoon it to be iro.llaIcd. A InOR

~noriatellt inR.101t ....y .... mad. bt- im~. W
of uulaior with ~I'I. UMI f ....m.. it _ top of~
wir~ of baBool'I tin,. Thie hat the .dv...... of '-iar:
dal'la &Ad requir. nothia, huthcr thaa lith.m. wMn
heDoon it 10 be ......

DESIGNING BALLOONS

When helloon IM.. dried _lu: • rin, 01 wir.... he ' '0
Or ..tt... f.... lbe bottom wid\ CUlM we. to 'Wi ~
inRator (c). for. bt.U_ of the aho.... m ... riaa
thou.lel he .bout U' diamd«. In b.noo... 10 fHl. ..
more in hti,b! a wi.e buket it .o_time. _,,1Ift iIIIo
Ihe center of 1M rilll 10 thai _ uti'. inS'lor ma,.. be
.clded juA belore .dea.in, b"ooll WMII rcad:r to riM.

lil.cwiw. II the top of b.Doon wh_ the jm.. ~ ...
not ......11 doNd ~••• -U rowwl piec.e of ...... 0_
.U.

...
~
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have c.a d........ their .hc.t ur_ dr.e 1_ 01 ......
l.and.. ek. kt tho. iria,; th_ .... all od- kMwM
of P1I'OtKhAica ~ned.

'TN rauon ...pte.. 'The c.orapoailioD of aad.."
M-lr q' .,. w* e.b.l .. .h.r ~ _de...
"'kh~ .nd the espL .iln oE Il 6nieJ...d Cftodi:. will "gt

,.n'le od........ ie tla.c caae we '--.,..."...!~ wh_ •
•pul. wiU Ne thouaande .t _~ But wkfl cracl.en
arc \lKId by the inaperit:DUd il .. difficult 10 detenniae
whetha the f\!at: ia qhted .... DDt whic.h chen c.aUHll

the ......el.er 10n~ in the h.aad wnh diMat- retuha.
kII bIoody.-.ord .........-..1 • n.-bet 01 Iftatet to Ie,.
iaJat. .,.lnA ite ..Ie in .iz........... thu. w_ to fow
iac.h. Unol • f_ ia inyented tJ-a wiD 'eM UMllJ'I!ad ••
il bw.... thi. pie« of· linworu wiu be da........... to

handl... n. liril: ......i...ble Joc.otd of the manuE.<!'N.re of
Americ.an Cannon Cnu:."er. On • comm"c.iaJ a.caJe WM
.boUI the )'ur 1880 when E.drrll'"ld S. Hunl of Weymouth,
Mao., clav,.IId. very Uar.niow m.dlin. ilIlO w..i.c.h w..
fcd ..mpl)' " ••a from • hoppa w ..i1. the eol!\PO&ioon
.nd lute ..... in.elted .nd abe end.. erinaped .t one
operalion. Pn:vio...ly only Ct.in•• cradi:.. Wefe u.aad
but t". incre'Md loudne.. 01 the report .nd 1M roodlaCeCl
~ of m.ki", tnI'm aoon cau.aeG 1M Amcriun utidc
to auppI im~ed on" ia tne t...,. aQ.-.

Wadl .a.:. enl 01 u.e n.... Cr."l.u a.m-
hav••pia invad.ed the American -Rei to a edelll.

n. ea.- fOt' aaeJ..en .... roI1eo:1 aimiIu to JOdut
~ e:ICep! that pMle ia wed oaly on the a.. bini. at
f..w.. .nd 01 ...... doe boeI,.. 01 a. (aM ban, &oLd
,*". By lhi. _u_ doe "'adl.... La rn«• ....a,.. Yown
into _U haribc_ aad. the daapr of beiq~ by
a '-Ie piece of hard cue La .voided. l\e t- ...d
ia tha .maD ..d " _ \l.tltapad fu. m.o. _, I ·.n,. for
tNa p<.II1lOM th }, mcNil ....,. kind 01 w..... f.. _)'
be ued. A piece '-n I W kt " 10.. M wSc:ienl K-

_rdi.., 10 t .... I...... of lha _ .

VoriOIll c.ompaaiti_ ~~ Aaai·
~,. rivi,,-" the "-'ahe rtpol1 while th...... rMII&a .....
.wph.. Oldy. prod-.e 1_ noiM, Th. _ .ouW ...
fiUod about one third hill 01 c.oropoaitiOll to obiI' ~
bUt ree••nd «Impoeitioa .1Ia b. Loa-. IIOf ..--=,
Th••ddidorr. of chauotd wiU iller .. 1M iit.h w. 01
the c.q-p""Mon and Pft"'at i. "Ddee,. to pac:k wbic.h
1.10.. the report.

Th, .nda of aaclr.cr. are .0Pl*! ill v.............J' ..
The ... M hJ mean. 01 uim.-., ..~ pi,Dda or -h
1M mda of .... c.ue .round .... fuN .. 01Ia _d &t>d
...10' a bwldr.« laamp at the odMt, A elM 01 .1. -.;,.
dtC .nd. ira plac:e. An..... mdhocI ie to d.... the _
and wid! cla,. and !he: oth. with a eoR. "The low ..-de
of c.orlt. UHd ·for tIaia~ '--II be ~M fD!" ..
"bea,.I)' M twdn calt:a per 1h0\lMlld ... the aM&11 aizea
w},ic:h ia '- thaI' me c:oA Df pi,... 01 on,. otheT -'-

To make u.dtera in thit m.nalft rvU the ~ ....
dUetted. M.k. a bl'..... nipple ......ow.. Fi•. 72, allhe
di._cr of 1M ",.c:lr.eT dc.ired and .bout .. hi.1l from
lop 10 .IlDlI1dar, Drill. hole thro..... tho center '0""'­
_bM ..... thaa the f..- eo il wiD s-- ...a,. into it.
Alaa "0 '•• a~ about fl'1_1'a- u..a tI.e a_kef
UId H a boia irato the'lo_ 'Dd, eom_hal laqu th.n
the ,... ..... _ at coWllenink il 0 1iaI.. After .«tin,
1M ei:s ,I, ia • bIoek pili' a piece of fllle in it, .lip •
c.M _ ..... in en-rlo a1i.},d,.. dNGpe..-d day 10 DUup)'

• b.af iac:b _I.e ..--I .,,,:1 with a few blow. 01 a
-d $ tat it 6rmIy, YD. Md btA ...w _ve the '--at:

.... wid. • aMrp hife .ptic it open "Widoou: bretkinll:
doe cia;, ctad _ if ~ liM b.n' o~n. cor-
..... :1.1 ie, if d.t opa _t 01 da,o .... been
... If dot f- s-jeo21l ··50."" _ lila inaid.
.... 001: .... _Iwd iato the da,.. .. ..."',. e'
}" if the Iau arK bee. """tdlJ' made _
tM aM wNda .me .. cl.r whila dot fIII& Cfl.ten ho\o
ira _ Ual- thia .... been -II et- lb. gael..:..
wiI ,.a to cap)od.a. WIml th__Il_.n Men pro­

~ ad,jlallbd po d. with r.-ina: dey in anotl­
_ ud ~ UI ~h «I_P'""riMI (on,.. _I: from
1Mt to 'oIow) to 6D CIlM &bow 00' third. That taJ..e a
-tr; d.at wat fir. pr.tI)' .nunl,... dip the olllDll:nd in
liquid Mh ~u. o.ad 'em:. ,it ira ...-. ..cl of ",ac.lr.er. It
io nOW completed ....:l may be u.oved from niwlc. 11
too -cia ~on io .-eel tho flllP"ft it w....u.ened;
• NI _ win hudIT aplode at ..Il

When _dren ... made On a l.t.rao oeale, a block
01 ........_ aippl.. ie ...ed, ail: wiele and ",,1:1... leall:ll..·
wite. _ ... 'or romon eaadlroa. Th. day and. ~""po.

titiOIl aD 'oe dropped into lot .imultan_Jr by di. u.e
01 aJ.iftiaa looudao ...1I.owrr. WId. eandlo madUM. &me
-"wactuNn pnI. 10 1&111 .. lont" Dipple and .hort r.m­
_ ..... 'n........... of ram=inc .. tLa _k. M
re' • "- w r.- -d u...l of fro. dui eork -L
S, IiIio •••• 1M dull_ of ·,.bb. 1M '- inlCl 1M
cia,. .. o. odd ... tLa nippI......... e..• pnllt it.
But .., ..~ _ ~ 6II=' Mao th.. aU.t 0_ by

.... '. rl do c poaiticnI'" Imdd ..... aM

....... ..,. be NIDO"Nd r.- tM .pindIM ...
f_ .......... M pliahed.

'TN fd' w' , ..,. .... -.-d.rd __
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Il' diam.ler filted >nle. • I"'ndle b .nd .ome piece. ef
Itroq lilht papcr 2W -.quare •. T.ke. piece of paper
ill one hand and wilh the nipple in Ihe othar, pre.. d••
peper .round it .0 .. to fQPTl a little ,up whid> i. now
il\Mrted in th. hob ill bI&cl< p..,..inll down ....til 1M

CANNON CRACKER COMPOSlT!OK
PIKUE chm.. .. • • , ....J'

WilL d. ...Jpftlll' ZJ , 2

D
•

SWFL 'It • ri W"1)' •Me&alic ..Dcao1lY I ••

a-..I I
'Wez t. 12

r' ! •• l..oao"o .... No. ill 'Doa 80.. hi cue,...... 2' S/l tI- 'OIl 2.
2 • .. S/1U ,. 2>, • ,... ". " 100
H I .. 7"" 30 20, • ,. ... 20 20, • .... ... ,. 20

• • .. ". • 20,. • .... ". , 20

" • ,.... ,. , 2.

" • ,)' ''''
2S __

A....e. 01 the nipple .pl..d. the upper edgell of the
peper. Remove Ihe nipple a"d put into Ih. p&pel' c;up
fonned. en_eh c;omp<M;IOon 10 h.lf lin iL 1Mcrt a piac.c
cl mMc.:h three ;nchce tons: dn.w the pe.pcor around .....
fMltc;h .nd .e"," tiahd,. with two ltd hitchu of lina
twin.... Remove from J.li:>c'" ,mea•• little ........ On one
•• and poW. inlo • oaelu:1" cue. (d) Ii' diamc;tcr aftC!
)t Ion.. It ~ llOt nee""'" to do.c the eDda of Baal.
cock.... the np)rt ill jut .. loud .....ben they are kEt

--COClpoloitio.. '2 arul f) .N .-d> ct.• ..Eat aad.
± uld be .-I "'" ally w'thoM very famiGar vitb thie
d.M of wotk but 1M ... 01 the~_m'" be Ii,tady
d"ad 110 _ •• a loud ref"!d .. dire4ed. f... ca.n_
enck_ AIIIO the ....Jph_ ia ..._ miaia,. .hcN&d nOll:

be w hd

If Wlw..hed ..&ph... b \-.I tM ..,ort will M __
'-"'bb- lcNda \Nt 1M d.apr oW;: ...... Of tIM ..Dan:
mi,...... tut'it .Iaouc til. ..... tMt CUI be ...de
1M .. ely. 1M &-l.- ttpaIt. Gr.t c.... md be
ucnMed i:a .lrinl the urr .,. Df.r cn_ uad.cn.
£ada i Jj all __ bot .aw..I NpW&tc])' aDd dwn mized.
in • .,. with the IiDpn. pnI_bl.7 .'-ed.~. ca....
ful DCIt to ientdl the bottom of tub willa lIM' ".a..

MAROONS.
n. __ • ow> lob,J ......1 '- ... P\ -h word

I. ,}?,.... wWdt. __ w1Ma r~ ..td .........
.Ma 'm,;- 01 • CMe J L " tI hi,;-. _

" L' '-'_L h "!' L..~••e%••• w_w_" 1.,.._ = a_
,.;.. A.n.1 Muooat aN .....,., 'th. __ utic:Ie .,.
rwDs_ .' ..plod. iD 1'IIld-U wh-. lnod like ....ll

PLASH CRACKERS.
'T\M 'n' •.•• additic. 10 pt........,. it oM of ....

• he of tb. ef .I.•' = n. foBewill, COJIlo'

Z "rim..,. W "'-0. lew .... _dr._ .... __.....

c

" fl .,
P g ..... hi ... ,. ,.
rt eN .. •W......IF•• , 23 ,...... ~ I- I 23 ..
0 I: J ,

I

Mia + =::cW7' 1M Wi' • _ ... Id......WlI; tI­
..w .. cW b P "n; ,..... b- IIiftJMl lor itMll: ....
Lq b,o roDiac lhe inpedicM bad. and. forth on • pi_
III p.per end ...oidin.. f.ittion 01 an)' lr.ind.

I'tepull • 'cIcK\r; e fi•. n \or borine ..velM Itolu
..~ 7116' &.meta ...... I' doePo Alto. nipple.

TORPEDOES,
&, dUe __ M W\~oooI a. to)' .., ~_ ..-cd

"'" eM' 24 w1Uch det-la wun thTo__ liM WfO\Uld..
I 11 .. '0 tMI ..... wen "'" _d. by lb, FraKh I&Dd.
1M of "'Poi. hlmin...M (m.cI pau),-,- the 110

e.w laP- or cap tutpeM., wNch collIlItiMo f... lb.....
.. pert of tI.oM...l todq. u· -..dy .. I Un W out
an .D Amaica.n in_tiOQ.

SILVER TORPEDOES.
Fulminato of 5U_.

1M I' i....... OW l ..d "'" lakiq a au. of C. P.
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n... .. Nquirarl • p&D r M-p. a' wW. ...d I (II'

Ioq, .. lI.umbw of pi.... of },\an1r..et 12' IqII&I"& wt.ich
1I11. '- wau eW.p.nod bclo.. wi"., aDd • cap drop­
pal' n-Ie },,. drm", 'SO a pan..,. n_ '0. on. inc!.
of their ........ i.- .. wooden bk.clr. 1':a 9', I W d.idr. atwI
ittad "'"'" a h..dle ...hawa in i\l\lll..tion. The hceda a'
dM nAiJ. ahoWd be weD l....clcd up _ tMl CYCOI!f _e
~ wben dlo;; ",.nd. an a «.. ,...f.ce. Alan ew
• lot of pi-. Df peAer papa" 6" I< 8' and plac.c d.c:rn
• twa pa. _ th...ork table. n.cy an: for droppiq
the capo ;nlo. 1M up compo.titian i. made .. lotlow",

.......1. Hold tilblly k>tf.lher and NriI bod. boerdt 10­
plhcr "paide down aad doc ""vd will be ernpD.! inl.
1M torpedo l.o.ld all at onu. Rcrnov: the: now ampry
I,,"el board and ""ilh the 'ulminal!' bol ·.hl.' a littl~

of tho powder ;nlo each liltle b.. 01 lravel ju" .. you
would .h.ke ,all f,om a ..It "ll". Only a Yery little
ill requi,ed. Now dip the lip' of Ihe thumb .nd fo,e6.lIlec
inlo peAe .nd wilh lbe finl" tiPi of belh haad. lather
"p the edice ef Ih. paper, bun<:h them loa:e1h.cr .nd by
.;"inl a lew twill. the lo.pedo II '-ni....d_ ea.......4ft

be tala... DOl 10 !willll. too ti"htl)' N the lorpedo ia tihly
10 ...pIode in the Iin.CI8.•

JAPANESE OR CAP TORPEDOES.
Then. while c.onoiderahly _fer Ihan Ihe ,itre Iorpe'

doe. to lII&.e and handle require to b. AN-cli< with much
mora lorce in ord. 10 UUte Ihem 10 ezplod•. Pout we
muA proceed 10 malr. the up'. (nl' 7S).

....... t.,.~_'..

Nibk add (..2_) aDd addin, .,..d.·aD)', ainal, GOnll.antl)'
~ a ,laM rocL 1 0 .... water. Inlo dU, pOll a ,ilva
dollar or I oE. of bt.r .i1ver. Warm "htl)' until a bri,k
~a.c2i_ tak.. plau. \Vh~n the ,liver .. completely di••
•olved allow to cool f(X Ihrte minute.. Then add 16 DU.

p..... alcohol. Add it aU al onca .nd quiclr.l)' and bo
.ure that t!.c ve..d GOnlaini~ the 'elution of ailver ia
u leall: four tim",. .. larte .. the amounl coqlained for
a YiolenC ,If.."",.cnu win take place. After it ,ubaidu
..w thr.. _CoM ..-. .Ic:ohol Let Iland '01 a qlMortcr

10 _ Mif Lour when a white ct)'il:aline Jl'ecipitate will
'- lUi ad on the boIIom of v",...1 which i, the fulminate
and 1M)" be coIc&d all a 'Iter .1Ml clr1cd in a .hady
Jliau. A Ullefy jar ma,. be .....t for makinc ... fulmin.te
l.I a ,. beaker i. far prdcn:r.blc.

n:.. "'mo4> c.&Ie muA be uc.o:rciaeod ill handliDa the
dry pcIwd. .. the ali.hteA cone.-ion ,..iU upL:.de the
entire lot with lem" violeaca. A wood.n lpoon akould
be ..ed lor remO"in. it lrom the l1lta- and il .hould be
hancDed .. lilll... PNlibi. .nd ;. the llRlaUtA po.cti.
cable q.....nUO- Proc...e a ,_d paper _ Iro.. a dru.
"'ore. on, inch in dM.metcr .nd Ihr«. iAch. hilh. Make
a ...U bole 11\6' in di.am_ th<ouah the GO"" and
rill il .bout balf full of ..,. ,...a.unll.le. Now sake. board
10' wid, 'Dd 20' 10'" Ji' tlM.1a .nd with a Yo' _I bore
sa boice throulh it. (S (ow.. 10 10 a row). n. i. the
IOf1I ~ ~o boa.rd. Then ~e a .imila. boa.,d .nd ~ a
H' bil bora the _e n_lM:, of hola in the Nme po'"
cion. inlo il bUI not ~te tNO'tI;h. Thit it the .....d
boa.rd. A pu,.ch win AOW be required &3 .hown mB•.
74_ &, the nipple beinl W diamater and Yo' lonl·
C.t -". 01 the bell. .,.ad, li.oUll .-PM .lId ,"ul it in·.. ".eM two bl...~ Tall•• '"I:P. 01 ... III
1M laft Mad. Plaoo __ .ch W. bl .. tw; i O

'-rd. u 1M __ .... f«+. it ill tho W. will. the
pultMr "' ... to _k•• Iitde \lee. ..... !he ltoazd it
6lW wUh pepw dip 1M 1"-..1 '-n:I iaeo • boa i&rI
with ...... tiItiaa the La.rd eo 1M _Ii. will niJI O.
and the MIee wiD.... ;.. 6DaoL TMa (ft'_ .. boa.td

......
,~,

~........ r

................
::::::::n:::::;......... " ....,... " ..... ''''''........ " "'''', , ..,."."., .

· ,· ,
• •••••••· , .

T .11.1' ti,,; dloppe, by th~ h.ndle aad dip it into the
pan of <:ompoairi~n. remove it ud prinl it Ii.hdy onlo
the top .heel 01 one of the pileI of politer. With. wide

Sif! acpa,ralely Ihe incredient.o of No. I. mil, thoro",hly
.nd moiiten in II bowl with Wille. 10 the <:a"'ilt....y
o. pliJ"l..... I.. another bowl molil:en lhe Iwo OUftCca
A_~oua Pboopho...... 10 Ihe ..me COlUOi.ftelK)'. T".-n
It;, the phoaphonu inlD the bowl conl.in'n. Ihe other
'n...edlenlt, with .. tpOOn. When thorou"hl,. mi..~d poll<
into the pan praviowf,. menlio_d.

NUMBER ONF.. NuMBER lWO.

AmoTPhou. pho.pho"..
1 020.

~ au.
h •
h ..

P""'aNiurn chlor.t.
Sulpllw
Chalk

........

'0"_0"'"
•• -0 ... •••••

• a •••
• • 0 • a·..........

.il..~ ~"r''''lII

'iJ.7".
c.ontaiIWIl the papen and plac.e it 0"'" tM 'boNd of
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J.p&II_ tcxpedoca, do Dot kup much OVer .. )let.!'

.. the pftOlphOrua eke_po, and ..I,.,. awbi1c di.ppean
_finl,. from tho up. Followinc ....., lbe principal me.
nd. JlK1Wac. 01 lOI')ll~:

Ix...h !>U'e the top .Led on the othc:r pil....11 Oyer on
one .ide with thin paIle 10 ...hid> • lillk dc::r.triae h.u
beell .dded and reTene it _to th., .heet that hal jQlft

\ad tho ':'Pi' dcopp.d On it. Ho... r_v.. tl.,. bw-l
•heat of (Api 10 otUI al tho d&mp itlankell and n~[
oper.tion, placiD.. a pieu of itlankat "-eQ • .:h .h_!
of upo. Il.nbl all Rho CclmpoaitiOn i. wed \IP.h. ...hich
p1aco & li..hl bo.rd on top 01 lh. pile of akem.te cop.
.and Wankcta. and 011 t:hia, a wei..11 .l10wi., it to r=Wa.
f .. .bo1l.1 .n a-r. ahc:r which ,.",_a tl.,. blaU.,q &lid
plaCIl th, pile 01 cape ia a ti,hl boa whne tMy un­
llol become dry.

Now 611 thl torpedo 'board a. bJ_ dir~ only
,uill' a 'OInewbal .maDu IT&vel "-rel Tak.. _ a f.....
•h.to of capo and with a lon, p.air of .cla_ <;\II be­
tw...n uu. row 01 capo. ..ch way &0 U to I.p-._
th.m, Pl.ce one .qu.'ely on top of the IT.,.el in
...d> tallleodo Ind lakin. a harulh,l af "lYe!. drop a little
on lOp of o-,h up. Th"y or" nOW reldy 10 b. twi~od

a. deoerihed lar .ilve1 torpedou. \Vhln I number h.....,
been ini"'ed they ,houle! be pac.lalld .. Hwdlla or rice
.h.n. loci ~o..od from the worll.-m. T_ IlIIlILnY .bould
not be aU_ed to aec.wnulate in .. pile, lor when dry.
tho eaplooaion ol one wiD aometim.... tire me _tire lot
and alae Ryin••on.... often C&UM Mriow iai..."., Be "ue
_vcr 10 allow the co.- 10 become dry wlaile m.kiftc the
larped-. GI" in tbe .or..e btm.

lza malain. upe, when a batch 10... beu. ",mpleted.
M vu,o C&leluJ to wipe up thotou.hly enry ~ or
apeck that ma,.. be apilled. Ind w .... well the pion .ad.
droppu dc:. .. w.,1Ii II tM tab1.,••he....ad it......h I,ged
an.d. throw Iway the w..lUn,. where the,.. will Nn of.

RAILROAD TORPEDOES.

Th.. CoO.... 01 • I OL tin ointment ..... c.ontaiaintr
• mima. .rna- 10 tht.t uAod in pape''''pa.. A Itrip
of lead i. IIOldered to 1oo1:lOm. 01 Doll: .0 it can be ....i1y
.ltIehed to ,ail ~ ben&a, arip arouncl top of .ail and
"- wh.~ r\LII.t ov" iL CF".. 74 h).

PAPER CAPS.
for toy piotoIa.

nw.. .... ....... &imil. to thwo deooeribed ...de.
,lapu•• T0IlI d II wilb -h varialiou of detail M ...

II .,'ry to their ..-cial .......- 'Tho.,- _ 01
o:.owoo po.lQcheod out by machilll!l)l. I .... '" • ti-.

WHISTLING FIREWORKS
The p<lwli.. Plopett) 01 potu';\IIII. piCRtll to ",!N.at.

wlo.ilo. hunai., h.. haen k_n lor a lon, a- -d hu
been~ ~ of for prodlKin. the ....., whioAli...
"'_otlaa. To _"III tl.ia article:.

Diao"'. I lb. picric ..c:id in th. leaA J" CWaq~
01 boilill.' ...lfIII. in a -~D .-.apcical: add U Ib.
pot,,';wn earWn&le. little by little. .iniA. ~.-.Iy,
n.- add I lb. powdaed..... Stir thOroIIPI,.: al10w
to ..nd for one l.ou.r .nd ,_.. to a heavy pi_ of
1i1t. ~pu pl._ in • en 'uaad wh.. it eUI dn.Ua.
When dry cnaah 10 be powd. wU!l a woodao. roD..
Vu,o .malI q...ntiti••houJd be M.ndkd.1 • time .. _
..&)'11,_ wiD callie cliautrol,ll .-Ita. 1M drr po~
_y he ,.mrned ill.to habee Ironl i(' to ~. elilmeta- ....
wiU produc.tho whiltlin. oo=d wU1l bum.. & votal. ... -.oa .Jfa4iYL

Owiar '0 tho _ wid. whidt.~ picntll ~
aa'- w,*".,. cannOi he IlNICl in .1....... -U .....
"'. di• ......,.....d 2J.i· 10.... .Iaen ~aci wid. tho .bOT.
"-On p',iOon n.y be pIa.ot. in .... "-de 01 roc:k... .,.
I.-onacl. to ab. ouUida ..ncI .tnapd 10 bun. M ~
rock.. Yo ..e-di.... A--.cL.d to wla.ada tho,. _ qlli"'"
amYtlilll' ""I lb. moft eI, toi.. "'" for theta i. wtael'l ..
..n. 01 ti. .,. •• ,nit. il'l ei_ lrom U' to J('

diem-. or.. HI tide by .ide ike .. P.....ert Pipe and
bo.amad timuitanoatadY.

SON OF A GUN.
(Spit Devil-Devil 00 tho Walk).

'T1aiI ...It':,. Iitde p- 01 "-orb~ 01 •
diae "bo.ar ODe inc.h or mora ia di.=.~ wlo.ich, when
Ic:oat£bacl. DD th.. ~V_lat pv... off • eoaliMlOw Mri.
oIlinlo ~plniou.b-.&na &-. OI\e half to w.. qlaltul

of • U\lt& 0.~ of aomewhaf. f._bIi.na candy
loNne. • numb. of fa.tal .cridenta hove OCCUled h,.
amall c~ .wallow'" kill. foe dUe reMO" thW
..&.. hu hem forl.idckn Ul. -orne 1eI!iona. "They ve
_.I. .. loIew&: (fir. 76)

Secwa •• b.,.. 01 hoar.. 01 X' _terit.l, and boo.
MIea inlo ~ K' dwp -a I'" r m, 1O_haf. ..

100
200
100.....
"

"'0
..... ,.....

TORPEDOES.
H' 2S
I' ,
I' 10
II 2S
Iii' 10
2" 10

......................... 10_

Ii' 25
I" 10

SILVER TORPEDOES.
"II. _,
1'" .q.
) ••q.

JAPANESE
A.. Eatra, lJ('
J'p&IIIIIU ,.
J.pall_ ,.
J.pan.,.., ,.
Cat Sc.at SH'
c.·..on l'

Elo<!ri,
Giant

"_.
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I,
I

'....".

.......
A· lilUll.~
0-;.,

MAGIC SERPENT, (Black).

Cw: __ tUJoiJ _ citd.. IW *.- I , CYl theN
..ain fro. tL. peri"'" to lhe c.ellt« .. "'own i.. F"..,
78. (.). Fold them. aro-.l. th. ,_ (b) 10 •• IlO malLe
little co....nd I... into WlKk (c) £1Iiac thea> wid. the
foUowiq cOMpOlitiolll

NactIh. pitch 10
Un..... oil 2
FumiDa Ilitric acid 7
Picric .cid J~

RedlOCC pildt to '-rIe powder. add. tinICed 001 and Rlt.
"" weD; add iltron.cIt fan, Ilicnc. acid, 1iule .t • tirnoe.
Allow 10 c.oo1 for o_~. W••h _vcrel lima wilL
w.le•• the Ieill: rime aDowin. ma.. to ....d ;" th~ waler
I.. • 1tV1Cr..1 hour.. lborou,hly dry; powGa- &ne e.nd add
picric. acid, Nbbin. il i:n well. h~_ with m hie
"".Ier .ad f_ into ,.ucta .bout I"'" oU' el .

Th. tl.pth.a pitu. c.an ONy be obo.ineel in e..-Il)'

.nd theA widl collaidcnble di~Ity, A (cUiy .ood &nick
may 'be _de "" mcllina toadLcr <:quI porta at S¥rien
..phalNm .nd roof;n. pitch. To the Fi_1 produd .dd
~~ A...n.... ""..... formi.... into A.....

Thie C.ennan device producee ... imme"'e 10... hI.d.:
Inalt.,. otMrwin quite limJlar to the l"ttar.ohe Seapelltl
but iA ftO way. relatod. c.h.caII,..

SNAKE NESTS.
(Snake in !he gnuo).

'Thcec CAUl&iII: of -U _ell 01 tinfoa conw......
...,..atioo. w~ __ iaM.d. PfOdllCa • p ...~

piIa aI ..1.. "- whid. prill'" •• S." "Ptwaob.
11!IpI:D1~.

••••
• • •
•••

...n

e,
paper .. in (c). Pena.U &0 .. aru:I. .1._ h&rde-d they
ma)' be renloo"ed .nrI thorouPJt: dri..l Wbea the)' wiJl
be r-dr fOl' lIM.

SON OF A GUN COMPOSITION.
Mia '''e Uorr&1M 01 JIOW'Gered .-. AraDie with'n Ii... 01 wU., vI I' .... pd )' with c_"."

Amini· l1ten add. IH k,. Map.e.i C&l1l .... PI-.
lai. u.. w'" beth wiIIIr. .. thean etc~ .. d\al
lemplfttul'e eaA be careNJbo;1 fed &ZId 'bu.t 10 ~olc.

JIG wlUah add. .. mm.. of on. q. white pt.n " DNa
.nd Air unlil ..ely r hd Contin_.un.. while
~. 10 2S·C. a&. which ...w • malUM of 214 q.
l"Id oeM. &ZId ~ q. ""ull chIo...lo aru:I. lAir lUIlil ..
pa,f~ ~ pi ±.... I d" aft.. which iI _,..-bo
poured _to tha papa' Ell Id....bove. en.._.ua
be ....M to provent .~te ia aU ma...... e.<»>"-;q
phoephDNa .nd eldor.t. at pot...

PHARAOHS SERPENTS EGGS.
:nu.. ..-..UWe lulMt.nn COClIIioAI of emaD F v ...

el .u1phoC)'...Mle 01 mef'C.\lt)' which h.. tl.. ..-rir..bIe
property of .weUiD, 2S 10 ~O lim... it. Gri...1 me when
lipted, padua.... Ion, ._ke like.a To pntpaR.

make • concentrated aolurion of _rcuric c~e .nd
add little by little ...nlurion of poIa..i_ .ulphocyanide.
Qirrin, GOtoilt.nd)', A ar.,.i.h pac.ipitate will be formed
and when lhe I.. citop of luIphoc;y.nide added no Ion..
produCCf, cloudin.... pennit 1M m111~,JO 1IeItle. Drain
~ff ... n'lw;:L ..I pcMlibl. of Ihe dear ,Iu~nt liquid,
remove precipitale to .. papa fik.r p1.ced in • ,loa.
funnel ..nd wa.h llichdy. When th_.h1y dry reduce to
• fine powder. When ,eady to form the en- IDOiaen
v«)" lpari..,ly with a ...,..1. a.olutlon of .- arabi~ 10
whkh m.y be add.d a pineL of ..111»1...Dd fonn inlO
cone. with the appliOl'lc. .hown in Fi,. 71,

.......-~
:=ec

n-." '-t-"~ t--

'~n at (.). Turn up • puncher like (b) which wiD
wOlk ....y in the hole.. Cut'Qfne red foudrinicT liHue
PApa into eiJc>Jar~ 2Ji" cLmll«'. L...y them over
the MI.. i.n bo..td ..nd punch in. p_ iato u.- the
_~on pftD 'oeIow ud fold .... th. ede- of 1M

--o(.. ,_{..l...
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COLORED FLAMES.

COLORED FIRE STICKS.

••,
1

Stronti_ Ilim.te
e-... a1waiD.um
P_ psch10lUe.......

SPARKLERS.

SIAAL SPARKLER.
i_'" Qiap 12
f"_ ph' po .. in I
PI pc'" ,
D ; Ute • __ •• 'c 2

........ ca."

",. ............ FlU ~Idr- c: nioawadtpan·
~ 1M ru- • ·Jd 1M made 01 1M c.o.i.Acaee of

:
:'::'" Mia ... b.ar 'm_~ ..ad. add .­

.... :" IoUlIi a wd>V9 ia ......i-M ....t wit adher. to

...,... wt-..,. _ dipped iato iL 1M ........ in cIifet·

.at ~1IIl .... with -dif.-r .... 01 illPldiCJ!ll. III
i .e;-. bach- 01 wv. .. cippecl al onc.e -..d .1owly
widtian_ iD a c.w.eaI of vann. dry air wltkh eauan
1M m; 100 adh__-,¥.

A 01 .-t ..,=o.nell ..d 'WI.idt u .,.,.
""-eli" ~ be -.ioa.. falowe: Tu.. 3 ... 01 ...
.... ....... ..w We. -.t -. time. 12 pi.-. 01 __•
.' ,'" = ,...-n, to ."oid lutaIftL Mill~
10 1bL '0' .1m II H h wi4h 7 U:... pyra "'"mi_
.... pow"llId J i,.. uwI Mil to .. pm
., ...'. will a" il'b _ d 0'11"_
W-a IticL ..,.. _ 'oe r" J iIIIo it 10 the i 77; eel
~ wt.il.a if; ia. ushined .. -. deep '1'-'. .Dd pleoccl
... • -'ubi. rICk foe dryiq. It ma)' be IlCe-MIY to

OiIOIn .hdac let a1cc*01 ..nd .dd oth. .....1 ii=ta.
prcflo~), ....u ..u:led. Stir tl-o.....hl,. "' g:,Mia.ncy 01
thick .1\1e and dip Iftid. pI";_I,. an.....1ti ia hoJde,.
10 the)' ma,. ba pla,ud jrt cL,oi.ra, rack.

Fo. CR.E£H lIN'

AI..-inum powdet c.oane 6
Barium. chlo••te ..

Shdlac Yo
Alcohol q•.••

n. J.p'- malr.e a IilDilar .l1id. of twiAed pal*'
.. tw.~ a , ... of ,JlNltie-. to I--. '\-0"
"_-w'Dl:a ..,. w ra_

na- aN __ ia a ._ccal way Iik. lit. MovlI
.... ill Je4.. tJar.ow fA a .ttow. oI ....uIihtI .......
n-. __ l1li ...eriri. crf.,..,a1i-. Iilliclr.t wWdt. _
.... _ _ n.. pNtcipttl __ '.. 01

• ctl Of !hi. twWlecl • Ie' pIIrt .. wbic:It •
•••;oi • pi 'I'm co .dD;P' ... 51b_

Ruby and Emerald Shower Slicks.
"... ... m.uch _ c*edi'l'C .. hoC! ...0. ..

the Mme IMD_.'" abov, ..... folio c p .,im·

,

,.~."

_ Baric'"
Set:l .•
J" # '..1­

S; .. #.,
Ce.» HI 1 01'

C CU.

•
y .......

'"-

,~ ..
an. m.a.od ie 10 mek 011. part 01 ....... ,h.UaC ia

'n. wn pot. Stir in 6.... putt of ....,. bd,. powd..d
#trOlltium nitnl& To keep thit .uRic.iently IiqWd it .-II
be ....pc qwl, hOi b)' dte ua. 01 -. .._ k.m.. 'l"lu.
ia for rod a~.. Anotbef..-hod. to dieol'l" tM .beLc
in .kohol ..nd ..ddi... the ar_cium. Th, ,"ope coa-
al41a>c)' 01 the ..uxhae can be -..iIy f"-IM ~ ......
~e ,.'\e.. ..k.ohol requirM. WIMon!hl IIItieQ ....
dri,e.d lhey ••• read,. E .....

Cr..n ia _t 10 p'U,-IuIl, -0.., b-ri............ '­
in, ...lMtituled few 1Ihoatium. A lick La"l.L'.d~.
the bw.in. bug detr..aa from. the cokw. , i·U,. th.e
'l"«n. Thc .cicb lire pc \ d iato • £"l'ft in tM D.u
.. abown. F~. 80 fOf dr,' a.

'Yd. s.hti.·:-':,:~.:·.n\~Ie~a.... ... 'I; J .'....
__ "'0; W' sit .. ; $ _

"lbwec:s.i4olthUlwa;' .u. .....:1.. Io. P'- a 'S
••

lIMid. by ph)'.i";"nl EN a~ Ie Ji_ .. to af.t.d
paIta. The,.. are dipped '01 Mlf .... 1 att. w.o a! ..

61', co_po";';ou ih a m_ N J- iqu ......

Th.e .... ..-M ~ f .-... .......... " ....r. ia
akobol... A copper CUI filled wilL c • • ""', .. '; J
wid. th", .Ico\dic .. ' "OIL II. liP'" "" a IUft 01
coUGh Wt ..uta tn. ftpm 1M ap •••• er... 79).

Whca qW~ fuI up to 1M ... of .. \1, + ,...~
e-n* a pen. of PItuaob·. ,.~ , powa.. raid 0_
tM .q.. 10 tLe unt« aacI I ,. Fro. Woe&. To-.
I&&tat at top of COil&.
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~" - .r",
~, ...

• "r:t? _.==.;::"~

2
I
1

•I
I
I
I

ISelo ' m:
I ,u,+
o 1

:%'
A •• d • iN ..... 'ell • lsi el.o nM •.,.

A ..0•• pol dndopod ~ _ Vlu Depertmcnl rOT

mak1rc .rook. ecr-e um:ei.. 01 etH 'loi' di.=_ b"
Lich with .. I" open.. in the lOP: n.. compoeitioa
~.....:

5alsJ t 12

""'" .-. 2M
a.6 tw
Saad I
SuI,n1ll' I

n.. pitch ie 1Jl,elt.,.I and while lliU hot lhe ether

SMOKE.
l1M.e lx-..ch oi Pi"..:. ".,. I .. ao .......0 boon _ ..

wlutl o••leol:. dilo~h ito ro-'Wici- I.. cl.e.7lichl ...­
I.;acmt to - 4;1 • aiehs ~. woald ,~ to
ope. an ., Ai.. Wd I.. ..... widl :De nee...')'

imae' ,tioa to deft,Iope. it.

1Denl we .. __,. coIOi'O ,ad tin&! 01 emoi. as
th__ of ••_ and aerie! IlOnsLinatione prod\lCM~

-Ilt ...oolI.I "-
1M oimpl.- f_ of emok. ueed ;n Jl"roteeMr Ie

.. ! La PDt -.d ia tho I; 'wei. MlCh .. ..",.. Dare
of P-pot- WMn it it I •• to Ii•• the ilDpt I I ...

'" d. s' ..,. -. A loe..ic ._....... euhjett ........... ..

.., daT- aI Pom"'- '11. I • 01 R-':' e&c. n..,.
el'.'. ol.Md ,\OftI7 ... to fI ia dje m

eM! fI to IZO ...... 1\. _; fiue .,..

SPARX POT.

W1Wo ... _ .......o ... oItIMoW.7 b'"
lit _ do _ uad.a- dI.· hlUr;,. oE PIClita.,. P7Jo.
_I"..Ie. l'boy e 'ft 01 , .. .. 01 T...,.;......
t? eLl ., whicll it 1IIn7_ h_ an~_ ,t, O\lit­

eWe Mitht ...d wLW.. ill faJ1inc .. ad" CII the dea..
_k. mte d d to ICI'II' whet it 'oohUul it, Tho ~uid
ie pI'OjldMl ...d.ward hom tho plen••, sJ. ..__
at .. plen. _, .... tiIrO_h tho ai:r ItO lUI tl.._po
letIl fell ., ;e:ndid•.v.

•, .
~ ...'

[

I

dip the a>c..U .e"l'ual '- de., d III _ how mucla
et;lIDP'"ition it i.e daired to ~n on then:a. 11'1 dW caM

Ik)' al\ouW '-' driaI with tM compo_Oft .nd "Po th.
ira .u- .. do",t ..,. ao lad "alp II.,.: n '""'"'u1at.
_ the ..cI MTDrLd th- ltick.

WATER FIREWORKS-
n-e co~ mainly 01 6,.. or u ".neti.. u fol.

"'- (F".. Sl).

db
z1t7

FiC,1J
No. I f10''''-, aft Of 10 sa ...."dl. A CCM .h.pad

.... 01 IiPt WllOli iI -.a. wid. hla 01 ....w. W.
to ........... aadl. u ....awa. ... ofdar to .-..

'hi .. with .. .. •... "' • ,n= .l Tn -. if: .. 10-'_
a . , lit aM-" u..... of troD~ ill dIa II :"1 m
01_

N.. 1. F'I..'t"', T.w... Il,b aN = .. ' colDMd
poe 01. I} 1 ... ,h red 01'1 , "-"l

No. 5. om.., Doorf.. A eIlup prb ;.., 6a..t widt. ,
W • a-o:I Nt at aD ...L.. wilL til, -. CanIul....u. t mila ba ~"' .. to ..._ Ioazift, of tho
.-b which will CAUII it to &". into lmd. co_ up oQt
of tho 'Wu.- po ,.fb'. 'Tw." palep' tho IIIlo4t __

..... 01 ...... " ........ waD. .. tbo_ 'c5 I'Of..... fnl -n. "I'M lip 01 ........ \Ie
• '." 77 lit _ it to ... ud TtIlM It-r_t

•h itriM .....

No. .. F" __ __ • i'pr to ... Diftq 0rtiI
.... ,'lbatnot ...\d'.·. ¢ •• 7 ) .. _

orb- .-. arouad. 011 lop 411 1M .......

Ho. S, W WlMoI. an _ .5 •.,. VaticeJ 'fIhec1
Nt on .. booId 1 .. __

Th. F"Mh &ad o..iJ. .bOWeI Doe .... _tad with
,...b, WMa 'niaLd' n_ tAt! Mlrizi 01 tho maid!
sh:dd bo ..0' ,,.1 .. dDt m......nd .... ...-1 Neo.
IMe; b .........~ fCll' 'iPrift.

Water ,,-en. .,. 0AI7 ,...........1 .. q.iet po_
UMI -II I.k• ...d _....By .... &0. ••~. c-e.t
e.tN .~ Doe ....a to .. ' s tbeo • ,? ill 'ooot E-
.,... 01 __.". , I, ill otlI. to , 'II' jd •

ao 1M" c '6 it ,F' ti- ......
SMOKE and SPARK POTS.

on-. moMT Ia .. Iarp ;, e d'T p)'tv-

, 'n' .. 7 • f,.r F ...,'• .., .- all ""'n.o



A. thi. _01.... not ..f"OO.... to th. h.p it _y

be uad in d-. (or theatric.al work. Ra&b the ; ....
ddor.ta and ~OM thor-.h!y, tt.en ..w ..J
••mon.ia.c. linaly powd ed, mill..... only moor.. Ram
liPtJ,.. A-thu VU)' .ood .hite .mok ,. be made
_ (ollowa:

POOR MAN'S JA~5 BOND Vol. 1

~calI, pnorioual)' wa1I n'lizad, ......... in. Befon
tI.e mill'" cool. and ....nleu it a. pr--.:l. inlo cue.
A. it i. di/lW.ult to ipite, a IftMtiDc 6~ 01

- .
s.lphw 1M.
A.tirncmy .ul&cI. I
Meal powder 1

i. unel Ahaut '"~ o( thi. .. pI.,ucI on &op 01 adu:t- ~m­
pooirion belo.. puttiq the top __•. Thi. ....,. eon_
Nt of • 'wocae. &..:. with hole. (uta.ed in place wMll
.....D naiL 01 . tin c.aa ....y be ..Mel .. ~.OI._

249

Thl. it fw O'''dgcr _ Ofdy.
c rpoeitioll (w 4tarti.q ira.

P)'ROTECHNY

SMOKE SHELLS.
(Smoke Cloudt)

n •••ro W1_1ly made by 6llitl..... ahell _ with.
• 6Dely Qivid«!. powd.-r of the deail'ClCl c:olof eIcNd to 1M
obtained. To the end o( d.. .LeU I... a. ....m.d •
•man b.. of .....powdcr whic!. .hould bo &oe.a..d .. a...
tl.. conler of th~.L.I1 .. poNibl.. Thi.. when ••plodinl
n .....u 10 _Ita' tho colored mal1u and poooduc.a the clov.li.
Th. emll,emenl o( the f.- may be \lNd at .hewn
in F"II. 67.

For RED ..e A.uri_ va iii... powder
BI.UE "_no.J-'u.-....nne pow.
GRF.EN Puie er-
VEl lOW Olnlm. yellow
WHm. a..n.
BLACK lvOf)' l*d1

SMOKE POTS 0' SMOKE CASES
1M ...u,. beautiful detta. howeYa', .,. ~~

by the bum_ 01~ wbich produce. ck_ .make:
of dr., ,Jailed eolof. For IN. pw'IlO" a pap. W:oco I
iac.h iMide di.-d. and 4 inch lon, w deain.bIa. into
",hidr. &I1l bor.d -4 01' S hoi. W' dia_..,. on • .w.J
lin.. ac intcrral. •••ho.... in Fi._ 16. Bodo .... el the
~ may be do.ed with d.,. or •• 0II.... pi.... Do QClI

pAck .moke _poaitiOIlllo Ram .....,. ~.
WHITE SMOKE.

PoIa";\tIa chlo.. )
..._ I

s.l~ li-'.y powcL )

•
•

BLACK SMOKE.
H_·,'" 'h.... l.f~

AlpU uplba. 6
AIltnr.un J
Alu.rni'IoIlm powd.. ..
Roman c.aadle compot\~ 6

U.. white Ifter ~mpoth:iollo lOT autill" if (0....
ace...'1.

YELLOW SMOKE. (canaJ"y)
Pota.....'" cLJon.ta r
L.OOM r
P...rna.aniline yeU_ 2

UN red aar compoailion (0. aanina cith... of tI.e
.bove Ihue.

YELLOW SMOKE. (olive)
Sol"..... I
Rod_ I
Sulph.... I
Aeri-ony .ulpLid. I
Meal po'W"du I

No aarti.. "'- n_u 'T.

RED SMOKE. (bright)
P__i_ c.hl ... I
Lac:'loec 1
P..&ninaiJiDa ..d )
RED SMOKE. (dark)

POlMlli_ cMoraca 7
Lac:'lon S
A .....mia. 2
Ch.y.oidm 6-
GREEN SMOKE.

PotMeium oWOI'at. 6
Loco- ,
AWUQ1n. ,
lIld;,. C., d ric) ,

BLUE SMOKE.
' ....._M' s 7
las • J
Lfro CtIF"dnricl •

!t d. '"' if rlldef
A1moa ...,. ..... aIaacL. f ':ad...,. be prod.-t

J:,y cembbb • the abov. formulae CoO t illin....lill. dy_
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A. I... at io kl:lown to Ihe writer there h.u neve.
~ ,i",,," in En,lNh • detailed deo.;ription 01 thi. i_r­
.-in, Wa artid. of pyrolechn.ia 01 which th",e ...
undo" s .fly ...... ......de U- 01 any other pOeu oi rue­
work.. Th. inpnuily 01 the aun_e .. ;Iot pood...:tion
iA the _WMv.bla ....1. qll&atitia that .....y ... made
i. oaly CQIIaltd by the maD,. other _......J thin.. daDe
by thi. maA p.a.tie:ftl al'ld painaaJ.in, 'au.

RevQlv, FIg. 6.lab..

ri,i.6",".

APPENDIX.

CHINESE FIRE CRACKERS.

.... 0. • ,pi, 'I .. "nm. Tho fOdt.. PM'tluoIl,b.
_ .,. aloac .. rim of the wltad. Uld AnI _td.eJ
Iu .. at iawYalt .. th. wheoll ,.,.OIV. '0,. brUt' OOQ­

....... to.c i.,. dri",_ 011 doll' top i. " ....nooy 01
nl_ n..IJ.. Th. top wheal i. 5n.td widll or&o&.y
dri't'_ eon"; .... fiiaa ..... mtte." to blllll IWO
.1 • time. on. each OD oppoaile tideo. Th. 10_ wheel
;. £ncd with .1........... ,cd. ... te bum .. _~ with
the I.ft two driven of Ihe top wl.eel n.. Ian« an: ooet.
al ... ....a. with the IX;' of rob-ti_ .0 eo Iu ,;Y. I

wider oprud 01 file. The battery of 0::.-...... aut. with
aecotlld pair of driven 01 lop wheel (ria. 83).

REVOLVING GLOBE.
nu. tirn.p1e yet balfliDC ...I alw.,.. iatweAin. de't'ice

i.I eorU\ru02ed •••l.own in filii. 8<4. The h.me may be
oel::wed in diflerent ma. all .eaCiT for laneu etc.. fron:!
manufaO:\aren of fireworlt. wl.eel. in North W...... N. H..
or it mall be c.oMtnlded loy th. PlIfocecllni4t hi-·eU
.o;c(lrdin, to NlleAiollO ,i....n in Milich.

When the piKe it huruin,. tba ,lob. appean to 1M
f"olvin, irit in --. theA iA .... oeh• .ditactiOD in •
tnO« amlai.ac m-r D ••

~

PART IV.
EXHIBITION FIREWORKS.
SNAKE and BUTTERFLY

W Wl-L. 'fl....
l\W •• ..,. old. ret ahr..Tt • "N d.-i It

,; 'ft: cl hro ",..... tUM fMt • diem? • altnch ••
• on ·M .... cl UI ul. un aM .. ,"*Ya Itoriaor.-

ROCKET WHEEL

r,. ..
IN. ia,aUout piee. of &...wan. " lNliem to h..,.

b.n drrMeeI by 1M &odr. FIrWWOfU Ca. of So 'Cjt

u.PU'Id. aDd aated quite " IMnNtion "t dUI C71b1
P.l.c.e wheD m. .hcnq, "bout fort)' y... ICO. h coo­
.ta. of " .nUe ~uinniq Q'O..... lrt. 1M .u .Iter •
~8y wlUc.h _.,e- h a ~ "_ it.
~ fran ...k co 01 .. _en- du..U:a 01 w.-I.

I." link...' .. 8' holled t,..etha end NIU1in, 0" four
•.-_keuo and 10'&1' idle... of ......ble liu at .h....n iA
Fit. 82. When. mo....teeL • trank i. atla,hed to one -01
the .._1..,10, by whicl> I.... whote: .. opaakd. Th. ,nah
.nd b_rRy ••1. m.clc of lancewa.... whi,h i. attached
~ the eb.in.
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The yeuly imporu to thi. eov.ntry 01 ChincH lUe.
er.dte.......ounb 10 Woe millio.. doll,.,. which di..;ded
amon.. u.e ....rio... m ... would amolUll co....erv...."dy
to eiaba billion cn.clr.erw,

The tubn or "ecru!.e, cue. e.a-u ue I K' Ion&.
K' oul.ide d ....,tc, •...1 h....e • 'bor..... Sin'. They
Nt rolled of .de 01 ~peo: unkftOwA in th4 country;
pcrh.~ 11.. lnwdl .r.de 01 ~pcr -..de, un.ued ......
qlaile 'rr~' iA ch.,.~u; • .ort 01 _.- blotti".. ""per.
A .mall .moUAt of ..wn wate, 01 riC* pNl:... .,...d ..
• binde. '.nd the IOU.. ;. "'>.t.ed wiab on.. Nno of ...eq

IN.. red. ......... or yellow pAPc;-, They are rolled in
lenJu.. oE one to rwo feet .nd 11._ cui to u.e req .....ed
.il'''-

-
"-

A -.. ol whi....per ia now peaed 0"'" tl:.& lop

of the bwodl.. wt-. cloy it ie re_ed. fro. dI. fOnD
.nd • p;.ee ol .paper paaed 0.. dae odoa Me w,"- it
i. dried .Jaia. Th. utWl.••ide" moia.. lMd .t the .....
ud Ihe ewplUi peper ....dy Nbbai 08'. When .caiA
dry the ......de if. moiAClMd aU ..~ ...I !be S-PCI
0". ell. lOP 01 .c:L "'"c&- if. pi...-eed with • po.>r>ch
or rou..d po;..ted aick .. d>&t they _,. bo: dLut:ed.
with the neeMMry powda uod cJ.y. .so... ....... s •
bold -.1 1IItidr.. b Iw.a their been .. _ time 10
at to to; ch ...enol bo_.' hWMNMt7.

A wooden bod .t.-t -.. indo wid.r oJI arouad
dI.n th.......dl. 01 enclr.erw aDd. H' thiclc with Ii' J.oI.
bored tlvoulh ir. ~rrMpondi ......~,. i. poeiDon wiIh
the u.dr.en ia the bwldl... ie now L..id \;0.. • .mooUr.
board, eoV.M with finel,. powdered dey whido .. po tod
into the bol..... 'r. with .. b.aftd. I&nQI it .. 6r-. 0 ..

..01 to f.Jl out wben the pMee if. lih_ Th••urP!UI ia
bnoIhed off .....I it ;. p1.eeJ _. th. bu.dJ.. of u.clr.ue
10 lbe,t the wy Qled hola en uad1y o"a u.e opeDl­
i..... iA the tuba. A .\ia;ht Wow ia ~,. .wIia..nt to
to ~ tb.e day 10 faU mIG doc c.r.acn.. A.., ..CIt fiJ1.
.....\It if. p'" d out wid. • iAiek. 'Tha ...... , it j ......
.!,Ptb- eee&M the r.b&. to ....b the eI.7...... A
Ii 1"., i »_ perloe ...wi&h • • i+• ....
contl.;nQ.c: .li,hdy l.rc« 1ao1ee _tai.... IlM pow_
eh.'1e efter which tl.e clIoy beard ia lINd Oil:' __ ..

d...c:n1:oed .be"...

«:==""•••""=I~ ,.­
....... I-~"",-::loo"_

1'i,,,S.

" --<...

No..... bIod< ia prepared f""~ .bout 1000
of d.ae tub.c- '1'10 • hene- .hal*! buncIJc. .. follow•.
A piccc of hard wood .bo. I' It\ick and. eu.1 iAto •
hcI..aoa. uch.o.le of which ia S' "'* .. prcmded ..'iu.

pointed wood 0' metal pine "" lone .DeI S/l2' di.metc:r
ul into the wood bu...0 ht tM I.boY. arnoQlll: projeet.,
.nd uaaly W·.~ They are alto .rnn..ed in .. hel­
..on wid..HI. ... wide. A Nbto ;. _w .lipped. 0 ......

.elo pia ...til u.e erotitt block ia 6ll.d. bavi... pevio-ly
ptO¥ided. • wood EnlTM the ..me.in .. doe o'lbide 01
u.. block _ balf ~ eNd: .- ha.......n i.wde cIia­
_I.....hdy .-* ...... doe _bl.cI t>J.. .0 _ to
be ..ble a.:o .. 'mlll:I, ..0_ rhcm- ",. .. .lipped up
...cI c!cow. .. few 0- ko ....pc Ihe bo, nic.dy w
.. arina ....~ it to hlnh. HWre .......
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n,.., top la,.,.r of pap« ......... ",o;II:Io,nN Wt iI
it milo,. be entirel,. remoylOd and the da,. wb.ida bo.
co","" alishtly mcilflcned .. well. ....enu,. puohed. do_
w.th a .uitable rammer. It iI then dticci in the MIJl. n.
bonom end ;1 no'" urdully dipped into "'Itet. tlanled
bolloD> up' Ind the IMpe••c:mo"cd f m th.. Ilide ..s....
the d ..,. p...hlO<i down .nd pi,.r'bed itA an awl foe the
purpole 01 inacrlinr the miIolch or fUlle. Thi.a ia hownr.
not <lone until the ct"deerl have been .rain dtild in
the' ..un. After th. fu.q are inaerted the .ad. 0'- the
c.ack,.rl are pincheci atounci iL aboul W hom the _d.
b)' a c:ri"'p"r or two blunt knivea hin..ed 10..,u.. at 0_

end and h.villi" a V .haped DOlch CUI: out of t:ha UIItar

of e.~h blade, 10 th.t w....n two not<.hCl .ppr_dt from
oppoaite lidea _they pindr. tAe uacl:er loscGr.er &ncf ca....
the fUK to ~ beW in place. Wk.. they ..... &Ow '-II,.
dried. lor !he lall: tima they ate pl.ned~ till

form tLc. ~cl:1 of c.omm.u. The pLauiac wn~

pi... 01 the ~du .. noeb .. ci~ parfcrc I_ce thai: iI
.. u.d,... to try to deou.'ba it ... iI: i.o -.IT .e••=' b,.
mati)' )'c&n 01 ."cc fllf .~ Ooieoc tb. _
thine·

The foUo"",nr fonnw.. arc iia ..... for tnaki.., tIM
comp<woitiOft tuCd in OUncae uackcn ancl B.b CAel< ..

CHINESE FIRE CRACKERS.

NOT£ The in'_tion ~n ...hi.eh th,. I.....o;ne amclc
...... wrilten ha. been euppljed by Mr. lp un o.lI.,.n.
.,..n....r 01 me Kwonl M•• Loonl Firework. Co. of
HOIl. Konr. Olin•.

A """" ir:nportaat wall loa eluremd)' dilficult p,ert
01 me au..- crack to make the I..e. Vny tender
and Ikillid lin..en .r,. required to prOOtJC<l thi. in.ilnif_
ic.aal Iookial' yet m~ raqwlila .<lj....d. A thin arip of
tJ.. ineQ Olin-eM tiMue paper••bout: oW wid,. lUld .4'
10... i.o laid. _ ••mood. dt.mp bovd.; a liftl. "ream of
powder ia pow-cd down i.. «Ilter from • boUow bunbooo
Aic.Ir. .n<! witll th. tipe 01 eoII Ilcinned 'n''''"1 which eee...
to 10.... lUl .ltJKb_ for the paper and plaeN ...&ina
tJ.. ril'" .... ...1 '-u co~er. a ...lli ... mohon in the
"a\CO"aI dire&on of the u~ kit band c"om... ca.......
u.. paper to ...n II.p ialO .. r""'- lilt. ,_ ",., .¥Iea
~ 01 paa.. aecura the .nd .nci preVeDtl .......llinc.
~'hm d.,. iI: .. ew into the rCQUired len¢'. and ;. .-.Iy
for \lie.

FLASH CRACKERS.

30..
30

21
21
'0

'0
30
20

Sol_
s..J"'w
Alwni_ powd. &ne
Odoc.te pob"i_

"18
21

••

'0
21
21

Saltpeter
Sulphur
o...re_1
Ot.lorale poe...i um
s..d

INDEX

Bo .. I"

8. 5 ...
Ce' d
C I

AeroIi__ _ ..__. _235
A!~,_ __ _ .__.__197

A · aI' '97a_a,., a" _ 'c;. •• ._.___ __._._ ..

.. black .ulphide...._.. . 1q?
"'-oni... ehloricIe . . 19-;

A~.--..-------..- ..-------.----.-..-...- ... 25 0
Aneaic:, rlIIIL ..._ .. .._._.._.....__.. ..•._ .._ IS;
AepftaItarD _~ •.._...•..•...•.._ _ .._._.._ .._.••.•_ .._.•••..•.. 19 5
BaII_n.e. deli..m.,...•......._., _ ,. _ _._.. __ _..•..._.._ 241

~ .ttachm_b _.._ _ ~ _..•........241
~. 240coniRrw2inr.•._•._.__ _.._ _._.._ ..~ _.. _
~ inRaaon_.•..._.._ .•__.._._~_ .._..__•.._.._.. .._ 241

Bari... chJo..k.,..._._.__. .. . ._.._._...196
~ nillrata . ..__.__.. 196

Bello:riee •. _ __ 220
9 .. QI. 21;

m- tieir___ __._217
em· t fowlcaiM..._._~__ 220
9 '!db ro d 237. e:Nlia____ _ . ._ 238

• Japanwe 239

_ .._225
_208

_191
229

c ••• e. Ie ..•__ . .. _.__ ._ 203

~ dr,.il\&'. •...._.._.._.._ .••.._ _. _.._ , 20S
~ .._ •.._.._ _._..•. , _.._.. _.......•._.."._.._" 204
.. laaee _..•..........._.. _ , _, ._ _ 202
.. min••ncI Bora! .hdl...._.._ _ , _, 204
.. roclt"'t.._. __.•__ _,._ .._ _.._.._ _ _._ .. _.,_ 203- .......... ._..._.. _ _ _ .. _.._ _•. _.._.._..._ .._. .... 2 0 2
• ....a-oa_.. _.._ _.__._ _.._.._.__._. 227- _, I _ __.._. . .__._.._.__ ._. 227
~ e«c:lL.. ~__.__._.__•__. . 21 ..
~ _ •._ .. . ••..••_.__• 195
CA,._._ ._.. .__._ 1qe
Coil ad ""- ._. ._._ 247

- _1..1-..._._ ___._._ 213
• ai.c.k•. • .. ••.._ .•_.•_ 2< 7



POOR ~~~·S ~AMES BOND Vol. 1 253 PYRQTECHNY

•

•

•
•

•

•
•

•

•
•

"•

M;nOll _._ .._ .._.._~._._ .. _ _.._ .._.._ .._.. _. .._.._ .. 228
Misl _ _.._.__•.._ _..~..__._.._ .. .._ _._ 201
Mo~.._ .._._.._._~_._._ .. .._.._ .. .._.. _ .._.._ 240
N........ F.u.._._.__.__.._ .. ._.. .. ... 229
OrpiMel>l.-. .._._.._._.._._._ .._.._ .._.._ .. .-....._.._ .._.. 197
P.ps eapa..._._.._._.._.._. ..._ ....._ .._. __...__.._._.._.... 245
Panel.." ... __._.._.._._.._._....._.._._.._ .._.._..__.. .._224
Paat__._.._.._.__...._._ .._..._.._._._.._._~ ...._ .._.. .._.._ 206••.... ..---..---.-.-..- ..-~--.-- .. . .._ 196
Pi' -,~10110; .coa...._...._...._._.._._.._.._. .._. .._.. 199
Pi-t .._._.._.__._.._.._.....__._._.._.._.._.._.._.. 226
Pm w ...... ._._.. . ~._.._._._._._.._ .._..__ 22"7
f'tw.f.otu. WI.....ta _.._.. _ .. .•_......._.._ ..__._.._. _ 246
f"t-pb.,...__.._ __._._.._._. .._._.._..._.._.._ 199

M .......,n_....__._._. ._.._.._.._ 199
Port &r ._.._._.__......_ •._.__._.. 21"7
P~ _ok•. .__

M

•• _ .._._ •• 248

apark--------.-....~-- ..--._..----.. 248
P . ~_uno tL.. ._...._ .._.. ._ 234

~ cJo.lor---.__.__
M

_ .._. •• ._ 195
.. .""101. .__. . 195
M pwchlort.te... ~_. . ._19S
M picn.M ._. 19'.1

Pow 'H __ _.__M_._. . .220
Primi.c..._M ._.. •__._~__•• 208........••__._._••__._. M .. • __._.__ 20, _1"-
R.ali&ar ._._.. ._~_._. :97
R.d 1\IDl. •__._.•_._._.._._._.._._..__..__.._ 195
R....\~ .,._.__~__. _. .._._._ 221

.. bo-.._.. .___ _ __ 223

.. ~.-.--.-_.- _. 22]

.. cM.Ia.___ .__. 224
• --. _ ..~--- _ ..-.-_ 222

I e-ic,}, w... •__.. • . 22]

S.ll"M_ --..--__.._.. ._.__.225
1IOkI_ dmd _"_·_·~ ~_M_'__..._••_~_ 223
Squid ..__._.__..__.._ ~ .. _.._ .._.. . 22)

~-.~---.-...- .. - .._ - ..- ...-._.._ .._.._.._ 220:;
prize COftIOlIl:ic.._ __ _.._.__~_.._ .._ _..~ .._.. 22 3
.Loot ~ _.._ __ _ _.._..._.._ .._ _ 223
aand.._.._ _._._ _..__.._._.._ .._.._ _.._ _ 2:2 S

~ll' "or eail.i - ..__.~-..- - .._ - ..- - .29'1
ope.- _ _.. 223

wiIow tr.e..._ .. .._H_.._. _. H _·.2 23

Rom.n c.ndl........................................................................ __ 21 "7
M h.nd r.._in _ _........ 217
M machin 'fi _ _ 219
M Ilandard ..l.u ,_ _.. _ _ ,.. 203

S.hpel"r _ _ _.............. 195
S.wdu"'_ _ _ _ _, , _ _ 21]
s..uci..on._ ~ ,_ _ _,...... 227
Saxon wh"el. _ , fi _ .. _ .. _ _ .. 230
Sl.elllll!:_ _ _ _ .. _ ,,~ _.. ~ _ _ __ 195
Serpei'll. __ _ _..~ _ .._ _..~.. _ __.._ 2 27

M rn c_ _ .._.._ .._ _ .._.._ 246
M phar.oh _ .._ _ _ _.._.._ _.._.._.. 24f:

Shdl.. Aor.l._.._.._._..~ M..H··_··.···_···_.._··· .. .________ 237

Co_ __ ._ ~ ~ ~ ..~ ~ ~ .._ .._ _ .._ ,_ ._ .._ 2)4
Coppa- &l'Mftite.._._.•_ .._._••__••_.._._.._.._._~_ ••_._.._ 196

~ black .ulphwet.._.._._.__.__.__~_._~_.._ 196
~ carbollM:e.. • ._._•• .•__ 197
~ CM1i... ~__. ._. .__.__._: ')7

~ IUlr''= __._. .._.._..__.._197
c...c\.en, u __. .__._. 241

~ OUn-. .__~ ~__._.. 250
£.Aa:"b. . 226

.. A-L . __._ 243

CRml'iflc.- 206
Dr." .,,"WOl&a.. 239
~__ _210
Dorril _ ..... T..a_ .228
""""'- .191
a.: .. .ar,Ie _ l!l "7
o.,.iae-___ 205
Da&tc. -p'--- .. 234
r'_'-"'_'_ ~. --'-. __
~- ............. . _250

f' cd' 246
f'1ue.._._. . ..~.._._.._.. . 224

A.a. i 229
F'iniahin•._._ .~••_ .•_._._.._ .._.. .__..__._._ 208
fonncn _._.._.._ .._.. .__~fi.._. ••_._.__._._ 205
F.....ntain.a.._.._.__.._.._. _ .•_....__._.._..__.._._.._._.... 228
F,.me ...o.k__.._. ._..._.._.._. .__._. . 2-35

fulminatl!: of .ilv,.r. ._.._.._ .._.~ .._._._._._.._._.__. 243
Fuae.~••__._._.._ ..__._.._ .. .._ .._.._.._ .. .._ _ 2~ 2
f_ ....u...._._.._._._......__ _fi..._ .._ ••_._. .. _ •• ••• 238
FIUCU••ailro.d._._ .._.._.._ ..fi •• _ _ ••_ _ .._ .._. __• _ ....._, 214
G...b.._..... _..._.._._.._.._ ..._.._.._ .._.._.._ _.._ ....._. __.._... 229
Gold .ru:I .aver I.in.._._.._.._ ..__ __ __ . .. 234
GI_._......_. _ ~ ,_.,._.._.._ .._.._.._ _.._.._ .. ._. 198
Guno .t.b.,., _.._ _ ....._.._ .._.._ _.._... .. 198
Gun po...ck _ .... _ fi .._ .._ .. _ ... fi .. _ .._._.._.__fi ..... _ ... 1'l6

Globe:. rl!:yol"ins"' "_"fi"_"'~"_"_"_"_"_"_"_"_"_"_'" 2 5 0
Headin., .0000kd, ..~ ,_.._ .. _.._._ .._ _ __ _ _._.._ .. 222
Inll're<licnl.l fi .. _ ••• ~,._•••M •• _ .._ _ _ .. .. _ _ _ __ 195
Introdudion. .._ .._.._ _ ,._.._ ~., _ _.. _ _ , 194
K.uri lum _.._ , _ ,._ .._ _ __ ,_ .. 195
L.bdin., fi M M _ _ .. _ _ •• _ _...... 21 0
L.mpblaclr M ••••• ' •••• , •••••••• ,., •••••• , , ,._ ,............. 195
L.nc.. _., _ _ _ _ _ _ 236
L.ncOl 0.1. _...••.. fi _ _ · __ ., _., _ '2 3S
M.ll'n iuno , _ _.._._._.._ _.._ _'199
M..nipuJ.tiou_ _ fi fi ,._ _ .._ ••••••• _ , 199
Mat.el,- _ _..~ ~ ~ _ _.._ _.._ _ 21 0

• E 1..h .,." _.._ _ _ _.._._ _.._ _. 211
~ French 1)"4t_.._...~ ..~ _.._ _.._.._ •._.._._ .•_.._ 21 D
~ .xMbitiol'l .._..._.._.._.~_ .._..._.._..._M._.._..._.._._.._ 211
W 1••_ .._.._ .._.._ _ _.._.._..._.._ _._.._.__ .._ _.._. 212
w pipe. .._..._.._ ~ .._ ~., _.._ _.. _ _..~ _.,._ 203
.. rocktot ..nd eandl _ ~ .._._ _.._ _.._._.._.._ 212

Matd\in•._.._..._ _.._ _._..__. .._ .. .. _. ._.._ 207
MarDoIUI.._.... __ _.._ _~__._......._ .._.._ .._..~.. .. .. _. 2" 3
Meal po d«_.._._.._.._._.._ .._.. _ ..__._.._._.._ .._ _._ 296
Mi." b.a ,_.•_.._ ....~~..._.._......._.._ .._.._. ._. 228



POOR MAN'S JAMES BOND Vol. 1 254 PYROTECHNY

"

"

"

"
"
•
"

"
"

"

"

"

"

"

..

"..

Ste.rine _ 196
Suc.r of millr. _ .194
Sulphur. Rour A • · l 95

Rower. of _ · · ········ ···.. 195
t roLlnd 195
6rel ·..·.. ·.. ·.. · · ···· ·.. 212.
ahaminum _ _ _ _ 216
campaitn._._ 214
c:amiv.l _ 215
par.dll · ·..·..··· .. 214
railroad 214

Torpedo.-. J.panae _ _··········.._······_..······244
rallroacl _ _.__._._ _ _ 24 5
.ilver _ _ 24 3

T ourbilliona 225
T riaql•.._ _ _ __ _ ··..· 2 29
Tyioc _ __ __ _._··__· ·__·_·_· ··· 210

w•• m.workt _ _ ····..···_·..·.._··_·__..·_··..·· 248
diy _ _ · ······ 248
Ayin, lith 248
mineI _ _ _ _ __.. 248
wlt _ _ 248

'W'heels. rodr.et __ _.._ _. _ ..2 50

.....on ·..··..· · ..·· · ·..· ·..··· 230
vertie.1. ·..· ·.. · ·..·.. ·..·..·..· 2 30

Wup li.hl. _ _ _ _ · ·_········ ··..~ ·· 2 29
Wirine - _ _ 209
Whilftlin. fU-eworlu - - · · ·-·..·- ·245
W'.ppi.n ·..····..·..···..···..·..···..·····-··· ···208
Zine dua · · · ·..···..·..·..··..·-..-·..··· ·199

"

"
"

"
"

"

"
"
"

"
"

"

St.,.. molcu 232
pI.tel _ _ 232
pumped _ 231

Strontium carbon.te......... . 196
U nitr.te..... _ 196

Str.wbo.rd............... . _ 202

J.panc.c _ 239
. 237meteonc: _ _ _ .

Ship lia:hu. _ _ _._ 217
Srnolr.e1en fir•........._ _._ 213
Smolr.e Il.reworlr. 248

doucU. eolored 249
pollI._._ _ _ _ •..•..•__........•....•_ '_" 249
1ft.,. _ _ __ _. __ _ __. 240
.UeeM.•.._._.........•........•_._._••_•..•....• _ ..•_ _... 248

Snalr.e nciA _ 2,46
Sn..k. .nd butterfty _ 250
Son of • 1'\1ft ••••••.••.•.••_ ••.•••__ _.__•• ._ _._._••••• 246
Sodium 0 _ ••..•_ _._.__ · __._··_····_··••••• 196

mfltooaDtlmonatll.••__ _. •__•__._•.._._. ._..•. 196

Sparkl _ _ _ __ 247
Startiq &re...•._ _•....•..•_ -•.•...•. 216
Steel 6Iin _._ _ _.__ . ._.__. 198

Stidt... Nb:r and emera1d.. --.. 247
Stan. bolL_ _ _ __._._·· ·_..__·_···__·· ·· 231

eul ·.· ·..········-· 230
c:andle · _................. 2 32
eompolitiOM._ __. . ..._....... 2 35
ezhibitio _ .._ _ .._ ..._..__.__.._...... 233
sr-Dite_ .__. .__ __·_ 234
J.pa.a _ __.__._.._ _.H 231

•••••••••••••••••••••••••••••••••••••••••••


