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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



PUUR HAN' 5 JAMES BUND Vol. 1 231 P¥ROTECHJ',i;'

..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.
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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
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•

•

•
•

•

•
•

•

•
•

"•

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
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