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lis u ~t blvu: t ictitlîs.ia .te thoex b ut oit tie oiler hsdit 11ias tma dralw tur
isIobion tisait tel assy oi of' trs < in (li b.cks3.an
agent oiffiUlo. - t i o*il* "Il I.si.sh i % 1iig dccided iviïley, %vao CI
:Sajttee .1q1e -S- (0 Iil'e .9 :IiAiCî t I tie exact tii -tostot. alt i.trgesupiiesof gun colaits n'id
quîan tums or exloioàiv-o iii.ittes rc'juired for in flthewt, sti.îk, ini ivIicis condition tse rcq
lise dunu'.jiis ot ts Cl.sss Ur bsuiding. ri tise Illateri.d i5 llerfectiy uslîstlama-bla by ver
tisat their thpOry sioni,! lie t!aui rt borne ordussary hie.a. Fajr tisis purpose tho dises per
osit b>. nctti.t à P-tl iý at sssttcrl of cung~ratu -et gus collts a :re p:ckesl in large ivooden ds5
lîstion botta to tileili.anti tige cuîîîr.JIo'<lwtesrar t ulis. litteci rihil Sucrais ot con

lrra'.drainage. A n.îsit iîolds a ton or gncotton pardises, c.ilchi ischin ô tiree incises in .1s
A d'ianlctor Il)y about' twvo incises in deptb. rca

A ~ ~ ~ «n fl~L I.. m ile ordinary materiai is vretteil by me(
%Uarc indet.lte- for ds,' -Ii)va t.>he simpiy liiiiîs» tice tintk wif %Vatel-, andi tii

Tiiici. __ ' ailowing lise latter to drini a1.
"Shortiy atter tliedisscoezery of gusis cuittoniL " Witi tis< n;:'tted-i preparation, hivever, me

in 184G, attcmpti vraro fiauile ta incrense filei is desirabie tisat a iweaz olution er sait --
explosive force of titi substance by gîctre instenci et pure viter shonilî tic s.ssedJO
simpre-n-atiing iL iritis a soliti axiidising agent etigiegncots.the
suds a's saîtpetrc. lî'lie preparstionm et gun WC~ do tsi lirge titi-; s8 a1 srinus dralw-
cotton wcore saturatcul ini % solution et tise Iick, lotit il i. evillent tis:t lise process t

ai ad themitr i.îs stilsos.liiîntl)y evapo of vrelting. -111i re-tvcttissg Ivheu nccessary.nl
sateu, L'ut tice quantiiy or the ' nitrate' or '1store otr diiry gusn cattCn is a conmpare- tie
'chlorate' wvhic!s caîtul be iitresluced by tively simple lproccss. %visereas tise sante
tisis, tise oniy jiracuicai alole et treaLtment, 'eper.ien, issiglit, ils tisec2so et nstratell
mmas sa MS-111î as te, Le ot littie value. rhse gun Cottoni. Le.riatceiýlc1i tiiis zosecoric.s by
~sWiqfn of redueing guis cotton te a fine diîfficulty unis.er cci tajin circunmstances ef tise
stlle or diviisioni h> tise pusipngproress lias, storage. Cul
isovrver, aflordeci tise ineasîs nt rcadiy in "Aga»-in, dry s e. sitraste raos prcorporatsssg tise bubstaice %Vitîs an a-ont desfo r ~raiya ieednry ih

salliciently ricli iii oxygen te exidisotise material: bit, otishe Cllser band, this tise
sdsaie or tige cisrbou ii tise gun cotton ebjection is alniast negatireci by thse La sng
preparatiosl. Thsis require.ia comsparaively timat met gusi cotten, wlieLlier nitratcd or elbe
large roportion o ttpt or<~j succee'Ie a if net stîpu ios efrecis t the sus- s
tireeorul foitr niasd Mra i Abteli s ee stance iii tise dry state. Gun*eottonl li13ase
ycry psro...isisig reluits in tisis direction. ben dtotm ttsnetdsrciegus

"-Tie -enemul.mode ef producin- *nitrate' etl'cct under ma:ter, boy simpiy fsiing a ba- <vii
or 'clîrabte' preparations orgus Cotton ussay net grti dcs ssd ped ing tien usy encn
las iriefiy descriied, as rolloi:- et ane dry digc encleoc .n iterproof Cuve- CI]r

lTse requisite proportion et tise xidis- loe. Tise detentating russe is inserteci in Nein.- agent, %nets as saltpetre. is reduceci te a in tise dry dise andc its cletonation doter_ P
ver fie pîrer.anc isticisintmaîlymines tsat (if aIll tlse reniaining dises, Mverysie ptiis . an îîiuînim l aitioug;i tise ltter arc absoluteiy inimerseci bycalton, byt se fincyiidl orpulljsd un. in. andi in conmtasct mrii, tise vratcr. et

solutins or lise sait. Tise mixture is diseu In cemîsaring tisn explosive auctions et cet
grnnssl.ies or cemlire.ssed into assy desired equal iveiglils ef cuesspressedl gun Cotton tins
forrn lîy tise ususai ieuisod nm to!lowesi nt and et tise 'nitrate mixture, it miust L'e mir
Waitisisn Abisey in tise porecp.itios gif Aisds* borne in missi i tint rt considerabie percen- tise
çenipresseti "sCo:tton iitii ~ tage et tise total silus ortie latter i femrnd tise

'Isle piro...: ' obiailseu li eti;mo a ruaterial 41t about este sixth tise cest et is a
ospeciliy ini tise <lise or cumpressed stte. pure gus-cet toi. Tisuqa 'nitsate7 mixture,jsossess several implortant ativant.ag-o e " rcparec i tii tiseuil tiseoeical pruportion .tsise mtry campnre3seil gun.cottos. rfsje ni- (about .3spr 'c;t by m i t htie oxiglis- liaLrnted tn-tierSui torsîts very ird maszses, -Ii aent, mriii uSin quite cqual tise clicet; ls
islici -are nînichl bs fiable ta break, up or btint,1 trant tise saie total ivei*'lt et secgive aff dust <viien rossgiiy isaîdled titan erduirary consj.rosscd gun-catten. Iet iser
tise erdsnatry substance. Titis cOMPatratsve mvords, tise force ef tise explosion et. savi Sit
liardîsess~ priaisv dlie te tise I.articles e Io 0lb., et a sisateri-il visicm consists oft3SIb tisa

ts Sa preoii oiri esoîtu oe r e nitre and 621b. or gun-cutuen 'vi e sut
by tise crystalisatios er lise sait on tise equat tinat of l0'Jib. et pure gun*cotten. rais
evapormtion et tise m'ater ilsring tise precess flera tise basl f force <lue te tise replace- mi

otdysng. Indccc, SI, lias lieo tnsiistmnt et about onc-.lsird et tise gun cetton U~
tise ajspbl;citioss or cinsiderably less pressure iiy tise Sait uised ib Stl tuliy compensatedi'a
Ils-an is requîired te !srodue vory cirssspact for L'y tise est r k orl btainod frei thseth

cakle:s of ordin..ry giso-cotteus surneces, te complote osid.ition et tise r.mainissg twa- 'ceu
furishin masses decitily susjsertor bath in thi--is Ot gîsn cOlton. If, liouever,onbaut cot
iisrclnesci -;.it cempa.-ctneeas. .Moreorcr, tise tthirce fotirtis et tiic tisoretical anxouut et Po
cakes, or dires, efthUe nitraoci prolsaration. tise salt lac eniioyed-(, tise muixture vdil, f

itlisn diry. arc fuuna to hsava iseceuse coetdimaiglit for uveiglit. cossai ot<iary compres- ren
%illta a limr.i film ot tise sait, «'hici acta as ailS seci gun cotton ils exjioiive efleet, altisough, 171
additionei prolcetire Agiinst nsecisainic..i las mût hsave s.uid, a considerable proportion ore
iisjary. rendes ste surface les3 dusstv, auJ 1Or tise glis -coltle" lias, in thse nitrated
tiius le3.9 readîiiy i!.n.n l'i'.iis is le l îrcparation, L'cing replacc.l L 'y a compara-.
oniinnrv 1.ind. tiveiy issexpensive substaîscro. Thus tise le o

Ag il ibaîs boers "iiclis)i-eIçy desson -~ l tis itru:cd gun Cotton <viii be attnded in<
"tr.tctlei> sevcrai cxpcriinent-. continue'! l'Y sîxateli-il alvaistage in Point et econ- et
fer coii..irbie persols,- that tise r.itrateci 0iit3. pro
îirev.,%ration is more stable whlin cxpîsee to "But if equal roliuncs et lsichly compres-
tiso action ot isigi teniper.%tîre titan tise csd gun cottoi, -ts'Id et tise 'itr.te' or e
uiniîjrogîs tcd gusn-cotti. ,' cîsîorte mixture, sszsiiarly campressed, t'se

-Sa tar, tiscrefore, as concersîs thè~ques- tare conipatried, the explosive force ot tih COLA
lion oftatorige andi transport, tise nitratei ulatter <viii iue îound tab muc water tise
nitealpsesssvrlipratda-ësoae u-otni eieymoeriges ovcr orslinary coaspireslei gs Cotton, 1vioent iii its action tisast the nitratid mi,- 1 x

o, but iL is nmore eastly te mnanufactusre,
1more dansgerous te store nti tise. Tise
iorate' sai t is comparativciy iiigi is pnie.

mousre et iL is required te tunsisi tisu
uisite amoisit oftoxygen ;it is, issoreover,
y susceptible otignitios by friction or
cussgiers, and is, tiseretore, comtpsurativeiy
igerotis. For tiiesersrons, iL doca net
spare f.îvourabl'y w'itis the 1 nitruted' pro-
atieris. 01 ilie latter tise beat la tisat iii
Jc1u salijetre is usod. It is tise Most
diy prep)ared,atnd its tendency te sbsorlb
i5ture is tint appreciabiy grater tisait
t ofordiusary compresseti guis cottan.

1 We ussderst-tssd that important expieri-
nts hva bei, and are beinîr, irsstitssted
Itly by tue Special Cornmittce ais
n-Cotton, tise Torpedo, Committee, andi
iRoyal Eîsgineer Commitice, on tise corn
-aie explosive properties of ordinary gun
Lot. betis in dry andi %etastate, and et
rateti guis contnu uniser sinsibar con'li-
us.
«Sema et tiguae experinients a madte
exploding <ioder water equisi vreigis et

several substances Sander identicai cir-
nstances. amnd registering tise resuitissg
saure or bien by a Ilcrusher' gauge sanie-
sut sinsiliar te thse ps'ssure gouge useti by
*Committeaoan Explosives in determitn-
tri explosive force ot gosnpomvder in tise
miser of a gun.
1Experiments bave aise beea nmade te
ertain tise rapidity et detanation; in otiser
ros, tise rate at.which a string ar row et

SI cotton dises placei dlose te oneanotber,
t successfully explode if detoneti aL one
reznity. For this purpose tise beautitul
enoscope invcnted by Captain Andrew
bie 'F. R. S., lias been tccessFuliy Cm-

,yod. Tisis instrument is designeti te
astire very minute portions ot time, and
arrassging tise prima-y conducting mires
equai intervais along a long romv et gun.
tan dises a register il obtaineti et the
se occupicd in successively brcakcing theo
es at tise explosive w'ave fl.alges smiong
r-oi. lu. bas f.hus iscen ascertained tistu
s-apididy cf thse detonation oftSuit cottan
bouît 20,I000 foot per second.
4Tiso expansive veloeity et tise gases
seratei L'y tIme explosion ot gunpowder

bue rcckoned sut about -40< feet per
ond, se tisai, -ieordiug te tisis estimate,
SCotton ias about tisree tignes tise expie
orapidity ot gun poirder. Il l probable
t tise destructive force o! un explosive
stance isers a clo.ro angalogy ta tise

.idity <titis wviici tise explosion is trv.ns-
tted, anti tise experisents 'rte alude te
y poss7ibly furnisit most intercstitag andi
ulabie results. t~ut. <thatever may beo

essethoci foilomved. in expes-isents, tl't,
isiderabie ndvantuge whieh nitrated glial
ton pessuses. bath le point oftcost andi
çer, added te tise tact tisat il l se rapidiy
ceptible ef ignition by detonation,
der& it isigllyprobable tisat tbis prepara-

nieoi un coiesvsvill be largioly Bubstituted
the ordina-y cospreiscd matesl ine

ny et ils applications.
« Moreeve-, thse circasmstance that casbxu-

xide, su pasisonus &as <thicis us producd
congliderable amonnt upon tise explosion
ordinasy gens cottan, Il present in thse
dueLs oftexplosion of nitratcd gun ceiton
cas-ceiy higluor proportion than ln tise

tsunpewder, appeais lskely te remove
t. objection tetise employsent et guse

tansin militas-y mines uhicis as-ose frein
large qusrntity ef cas-sanie oxide devele-
[<hen iseavy chas-gos et gun cotton were
lOdei-


