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Xondny, Pebruaiy 5th, 18GG. 

CAPTAIN SIR JOIIN C. D. DAY, Bart., R.N.,.F.R.S., in tho Chair. 

ITAXES of KEKBERS s h o  joined tho Institution between the 29th Jnnuar~ and 
thc 5th February. 

dr\XUAL. 
Wilrnot, Fms., L i d .  33rd Re&. 
Boileau, 1'7. S., Capt. R.E. 11. Mampy, I?. B., Capt. R.E. 1Z. 
Keith, W., Capt. R.E. ll .  Mmtcn, F. Capt. R.K. 1I. 

l l .  Dumcnn, P., Capt. West Cork Art. Nil. 

GUKPOWDER - GALE'S PLAX FOR REXDERIKG IT RON- 
l3SPLOSL'vE AND RE-E,XPLOSIVE AT PLEASURE. 

By Xr. W. SATJXXIERS. 

NIL S A ~ D E R S :  In acceding to  thc request of thc Committeo of 
this Institution to read a paper on Gunpowder-Gale's plan for 
6 '  rendering it non-esplosirc and re-explosive at  leisure,? I hare 
not overlooked tlic fact that I .  shall bo tempted to address 
myself to certain subjects on which many persons present liavc 
far moro Iiiowledgc and csperienco that I can pretend to possess. 
I shall, however, cndeavour to confine my observations to such 
portions of tho subject as c3n bo understood equdIy w-ell by civi- 
lians and military men. I think I can see quitc sufficient room for 
the uscful and almost universal application of Mr. ,Gale's inven- 
tion without insisting upon its use on board ship, or in military 
trains, or other situations about which civilians remain, and arc likely 
to  remain, in happy ignorancc. It will bc for military and naval 
officers to determino how far tho principle a n  bc applied in d u a l  
warfare. On this part of tho subject I urgo nothing, and yield nothing. 
I shall simply avoid darkening counsel by words without h o d e d g e .  
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124 GUNPOTtW~~-~ATaE’S PLAN FOR RENDERING IT 

I cn,,llot but respect and admire tlie fccling \rhicli I ham frequently 
1leard cspresscd by tfticcrs that a large amouut of safety ~rould be 
dearly purcliased at tlie sacrifice of n small aliioiint of convcnience. 
The sentiment of the soldicr who declared that shirt slecves wcrc thc 
a.mour wliicli lic liked to figlit in secms to bc univcrsally re-echoed, 
and frccdom from rcstr,Git, not frccdoni from danger, appears to bc 
alwnys dcinanded by smdicrs in time of action. IIoic far freedom 
from danger in tlic usc of f;ullpowder may be inade actually conducirc 
to freedom of action I must lcave for thosc id10  are experienced in 
warfare to dctcrmine. Fortunately, the days of peacc arc far more 
niunerous than tlie days of war, ancl if gunpo\rder can be rendered 
lianiiless during tlic timc that i re  arc not figlitiiig, an impoilant objcct 
will be gained. 

No on0 will be disappointed this ercniug if I do not go into tlic 
liistoiy of thc manufacture of gunpowder. TVo are all ncquaintcd 
with tlic material ; wc know its raluc, and we know its power. Our 
attcntioii to-night mill bo directed simply to this one point-can we 
mikc it a more useful 6CITant and a lcss daugcrous mastcr? It is 
clear that unclcr the prcsciit state of things gunpoirdcr and colonies do 
and will occasionally cxplode, and we may well considcr mlietlicr IS-C 
can lessen tlic evils wliich history lins shown to be oE constant recur- 
rence. 

I t  is a reiiiarkablc circumstance that many of our iiiost distinguished 
nicii owc tlic developnicnt of their cliarnctcr to tlie energy with wliicli 
t h y  linvc dcrotcd tlicniselces to tlic mitigation of cvils aiid sufferings 
to wliicli t h y  wcre riot themsel~es pcrsonnlly csposed. About 100 years 
ago 8 poor but intclligent lad in tlic cxtrcmc wcst bf Cornwall read in a 
newspaper an account of an explosion of fire clamp-n-liicli took place in 
South IVaIes. E s  mind was so much distressed by thc sufferings 
occsioncd by this calamity that lie detemincd to give liin~sclf 110 rest 
until Iic had discovcrcd n rcmcdy for tlie danger. IIc ~ v a s  then poor, 
and had reccired but littlc cducation, still 110 Iind sense cnou&li to per- 
ccirc that the study of cliemistry might lead to the eridcntly-desired 
discovcry, and hc pursued tlic study of tliat ’sciencc until his efforts 
trcrc croiimed with succcss, aiid Davy’s safety lanip bccanic known 
tlirougliout tlie irorld. 

In n some~vliat similar nianncr it was tho csplosion of n sicgc train 
a t  Idiernialin in tlrc 1855 that tunicd Nr. Galc’s attcntioii to tlic 
cvils wliicli arise from csplosions of gunpowclcr, and which ultiniately 
led to tho discovcry of a simple and cffcctiro process by which, under 
ordinary circumstanccs,’ tlicy can bc altogetlicr prevented. 

It is a singular circiinistaiice that tlie  cry snnic means arc employed 
by Mr. Gale to prcvcnt csplosions of guupomdcr, as were employed by 
Sir IIumplircy D a ~ y  to avoid explosions of fire damp. In  each case 
tlie protection dcpcnds upon the suitable usc of gtiuzc mire, ancl in cach 
cam protcction is obtained by dividing tlic csplosi~-c mateiial and pre- 
venting it from burning or exploding in a inass. 

TVitliout going very dceply into tlic atomic theory wc may safely 
assumo that practically tliero is nothing so small, but tliat there may 
bc somcthing smaller. 
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FoN-EsrLosiw; AND RE-EXPLOSIVE AT PLEASURE. 125 

TIierc arc no p i n s  
of gunpowder so small that n smnller grain may not bc found w!iich 
can be easily niiscd with and readily separated froni thc grains of g in -  
powclcr. Tlic inore thorouglily X r .  Gale invcstigatcd this yrinciplc 
tlic inore applimblc did Iic find it to be, and it is now well known that 
thc misture of n fine non-esplosivc non-combustible powder with gmu- 
powkr  will not only prevent it fiwm exploding, but will actually pre- 
n n t  it from burning. It has, moreorer, been ascertained that wlicn 
propcrly IJrepnred this protecting pov-dcr can be instnntaneously and 
complctcly separate? from tlic gunpowder wliidi is tlins restored to 
its original csplosivc condition. 

T\'licn Xr. QaIc did nic tlic Iioliour to consult mc on the subject I 
11x1 tho good fortune immediately to perceivc its great importancc and 
utility, and sincc that tinio Xr. GaIe and I havc been jointly dcvotiug 
onr energies to the dc\-clopmcnt of tlic principle ; I, therefore, stand 
before you as an interested pcrson, \r.lloso statements ought to be 
reccivcd with all duo caution. I have, liowc~.el; yet to learn that n 
p x s o n  who is interested is neccssarily prejudiced. 1'110 can linve 
inore occasion than t Iiavc to look carefully on all sides of this question ? 
Any rcasonablo niaii entering upon any undcrtnliing naturally looks 
niost carefully at tlic obstacles and diflcultics lic id linvo to en- 
muiitcr, and certainly I woiild not lend 8 liand to this or any otlier 
work milcss I felt confident tliat d l  directed efforts would ei~surc its 
~ucccss, which, if the tlmory is inlicrcntly .bad, can im-er be obtaincd. 
Wc have I ~ I J ~ Y  the 'assistance of an cspcricncecl Board of Dircctors, 
every oiic of ~olioni has ciitcred upon tlic undertaking nftcr n careful 
consideration of its a c t d  merits. 

Wc liovo certainly no reason to coxnplain of tlic inanncr in wliicii 
the invention has bcen received either by tho Government or tlic 
public. Our first espcriments were made a t  Plymouth bcforc Viscount 
Tcmplctowii, Commander of tlic Western District, Sir Charles Fre- 
mantle, and other distinguislied oilicers, who cspressed their approval 
of tlic invention in n most decided manner. We ajtei-wards attended 
at  tlic War Office and the Bdruiralty. TIic Duke of Somerset and thc 
Earl dc Grey witnessed tho espcrinients with much intcrcst, and the 
Minister of War immediately referred tho matter to tho Ordnance 
Conimittcc. Tlic Ordnancc Coniniittcc gave u s  an early audiericc, 
and liavc instituted a serics of espcriments, upon wliicli a t  somc 
futnro time n report will probably appear. AS t h y  ha\-c not infonncd 
11s of any difficulties in tlio application of thc ini-cntion, wc may fairly 
assiirnc that no diioultics have occurred which tlicy I i a ~ e  bcen 
unablo to overconic. IIis Gracc the Dukc of Cambridgc mnnifestcd 
n very lively interest in tlic cspcrinients, and appcarcd to bc cspccinlly 
struck with tho ndrantaga which must result froin tlio protecting 
pomclcr prcscrving tlic gunpomdcr froni damp. 

JVitIi regard to nicasures of a more practical Iiaturc, but little tinic 
has bcen lost. It is only a few months sincc thc invention was niadu 
known, and already a Conipany has been formed for carrying it out, 
and xncasbslues have been adopted for preparing thc protecting powder, 
and supplying the public with protected gunpowder. 

Xr. Gale has avaikd liiniself of this fact. 
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126 GUNPOR~EII-GALE’S PLAN FOR REMDECIKG IT 

This rapid progrcss IKLS been owing not SO much to a’ny special 
energy on tlic part of individuals as to tho eminentIy practical and nd- 
vantngeous chnractcr of tlic inrention. It is rarely that the cmploy- 
inent of 0110 simple m a n s  produces such striking and manifold results. 
Tlic cliicf difficulties to bc ciicountcrcd in tho carringo and storage of 
gunpowder arc its liability to dnngcr, clamp, and dust. Tlieso tlircc 
words describe tho tliree evils by wliich tIic carriago and storage of 
gunpowder arc simound~d. 11h. Gale’s proccss rnccts them all in one 
opcration. It completely annihiIates dnngcr by making thc gunpowder 
not onIy incxplosiro but nctnally iucombnstible. 

As n proof of this tho President mill pcrliaps allow me to put a fuze 
into a bowl of protected gunpowder. [This was done, and tlie result 
was that a fow sparks only were dsiblo. Sonic of thc protected poi-dcr 
was then separated, and a small quantity of neat gunpomler exploded 
on tho top of tho protected powder which remaincd in thc bowl. The 
mat  powder csplodcd with tho usual smartness, and thc protected 
powder u-as undisturbed.] 

The efforts wliicli arc constantly made to keep our powder dry arc 
constantly frustrated by tho circumstancc that the ntmosplicrc pcnc- 
tratcs tho contents of n barrel and finds its u-ny to every p i n ,  aud 
tho powder attracting the moisture of tho air, quickly becomes unfit for 
wC. This action of tho atmosphero is prevented by tlie fineness of the 
protecting powder which entirely excludes the air and keeps thc powder 
in its original condition. If a barrel or D bag of protected gunpowder 
fall into water, it would not be damoged bxond a mere outside coat- 

If gunpowder is packed closc in tlic barrcls in which it is placed the 
grains will adhere to cach other, and thcrc is n danger of tlic who10 
becoming a solid Iuiss. To ob-iiatc this danger, thc barrcls arc only 
partially filled, and thus when moved, tho powder is shaken and the 
grains art: kept from dlicring to each other. But this shifting of 
tho gunpowlor involres another difficnlty. Tlio attrition of thc grains 
causes particles to rub off and tlio powddr is tliiis made dusty, and 
rcndcred uufit for use, for if gunpo\vdcr was uscd in this state, tho 
results would bc uncertain, and no kind of practice could be rclied upon. 
TI’llcn gunpowder is mixed with tho protecting material, it can be 
tightly packed, and thus all friction in tlic barrel is avoided, and IIO 
dust is madc. 

It is dcsirnblo to form some estimate of tho ralue of this protection 
and to ascertain as far as possible what is tlic extent of tho crils con- 
riccted with the present system of treating gunpowder, and wliicli 
would bc obviated by Mr. URlc’s procoss. What, for instance, is thc 
csterit of thc clmiger to wliich wc arc now csposed by unprotected 
gunpowder. Wc know tilo nrrmbcr of lives that are lost in various 
dangerous occupations. We liiiow tlint a cci-taiii numbcr of pcrsons 
arc killed annually in tlio streets of London. We know that so inany 
lives arc lost annually from shipwreck-so inany in coal-mining and 
other dsngcrous occupations. It will pcrliaps be surprisiug to soma 
pcrsons to lcarn that during thc last ten years, threo times tho number 
of lives have been lost by explosions of gtupowdcr that were lost in 

ing. 
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NON-EXPLOSIVE AND EE-EXPLOSIVE AT PLEASURE. 127 

tliat deplorablc accident, which has cast n gloom owr tlic ~diolc  counti3; 
thc foundering of tlic '' London." It appears that tlio accidents froin 
esplosions of gunpoiyder l inrc been rcgardcd as so incritnblc tlint 110 
pains liarc been taken c x n  to record them. But froin n partial in- 
spection of tho columns of tlic public joiunals during the last ten 
years, 'wc find tliat during that pcriod, tlic loss of no less than 
scren hundred persons has been recorded. 

It niny bo interesting to trace somc of the most rcmarkablc of theso 
accidents. 

Tlic esplosion of tlic siegc train at Iiilicr1~~alin vas tlic occasion which 
called Xr. Galc's particular attention to the dcsirability of piotcctirig 
gunpowder :- 

" It took placc in wliat ~ a s  teclinically known as tlic park, an en- 
" closure about a Imndred yards long bx fifty decp, and surrounded by '' n stow wall which separated it on one' sidc from tlic English siegc 
" traiu. It contained amongst otlicr immcnsc quantities of warlike 
*' innterial, ~~0,000 lbs. of gunpowdcr, and was extensively covcrcd 
6' mitli the huts of thc officers' quarters. Somc Frcncli artillerymen 
6 '  wcrc engaged in shifting pomdcr from case to case, and every care 
'( was, as usual, taken to prevent accidcnts. As one of the soldicls 

I'' was pouring tlic powder out of n case, he pcrccired a fragment of 

sliell at  oiicc fell upon the stones, which iwrc corercd with Ioose 
" pomder, and this is supposed to lm-c struck firc in its fall, for tho 
" explosion took place a t  oncc. Tlic Frcncli had six officers killcd and 
6' thirtcen wounded; sisty-fivc of their mcn, inostly of the artillery 
u corps, werc killed, and 170 i ~ c r o  wounded. Tlic Euglish loss mas 
6 c  onc officer aud t w x t y  lion-commissioned officers and men killcd, and '' four officers and 112 non-commissioned officers and men wonndcd. In 
'' tlic Lnnd Transport Corps of tlic English Light Division, fourteen 
'' horscs were Idled and scvcntecn iwrc mouuded. Tho destruction in 
" inoiicy raluc of articles appertaining to tlic sicgc train was enor- 
'' mous." 

Thc foregoing is an illustration of tho cffccts of an esplosion in 
Winc of war. 7Ve will now gim an illustration of an explosion in timc 
of pcacc, which took place in thc tovn of Salonica in Turkcy :- 
'' About ilinc o'clocl; in thc evening of Friday tho 11th of July, 1856, 

" a great fir0 brolic out in a Turkish inn, in tho Frank quarter of thc 
town, mliicli speedily estcndcd owr tho liouses in thc vicinity. Tlic 

(c firc was aftcr a tinic got under, and tlio pcoplc, who had gathcrcd in 
the streets and thronged thc hippodromc, were preparing to retire, 

' 6  wlicn all of D sudilcn n fcarful csplosioii shook tlio cily froin tho 
" Sewn Tomxs to the Vardar Gatc. It appcared that onc Joliti 
6' Schlizzi liacl secreted in his liouso about 200 b a d s  of contraband 
I' gunpowder, and this csploding dcstroyed two-thirds of tho build- 
(' ings  in thc tomi, shook dou-1-11 tlic boundary ~ a l l s ,  and causcd the 
" conflagration, which Iiad been so nearly extinguished, to cstcnd to 
6' the ncwly-built marcliouscs without tho city gates. 3Ioro than a 
'6 hundred l i ~ e s  were lost, and thc destruction of property represcnted 

out of it into- the fuiiiie1, and, not wisliing to Ict it get 
case, he jerked tho fiinncl on onc sidc. Tllc pieco of 
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128 GUNpO\f7DER-GALE'S PLAN FOE 1:ENDERIh'G IT 

" a rnluc of n Iiundred millions of piastres, or more than n nlillion 
'' stirling." 

Tlie nest disaster of any importance was that which caused a sacri- 
fice of twcnty-five lives in the Federal fortress of BInyencc. " zUmut 
$ 6  thrce o'clock on tlic afternoon of tlie 18th of Kovcmber, 1857,1vhi!e the 
'' soldiers were a t  drill in tIic citadel, the magazine b l e ~  UP m t h  a 
6' shock that was felt a t  Wiesbaden, 011 the other side of tlie Rhinc. 
:' Tivo Austrian and nine Prussian soldiers, wit11 fourteen civilinus 
'' w r c  killed, while scrent~--four Prussian and ninety-four Austrian 
" soldiers, with 800 cidhiis, were more or less dangerously wounded. 
'( Tlie loss of property amounted to  more than a million florins 
" (~100,000). 

" By far the most destructive csplosion which has visited the British 
(( Isles for a long numhr  .of years was that which characteriscd the 
(' blou-ing lip of tlic inngaziiics a t  Eritli, on the morning of Saturday, '' tlie 1st of October, 1864. dlthougli the scene of the CataStrOphO 
" was fifteen miles from Chariiig Cross, tho shock mas heard and felt 
6' throughout thc Metropolis, and in many cases it was mpericnced '' forty or fifty miles from Eritli. 

" A t  Erith and at  Belvedere, where tho shock mas most felt, the 
'( feeling produced was described as having been awful, bejTond de- 
" scri tion. An immenso pillar of smoke rose from the plain, ascend- 

'' tlic Luge spreading foliage of n monster tree. A quai-tcr of an hour 
" elapsed beforo it died away. Of the magazines, not a single stone 

remained one upon another, the very foundations u-ere torn up, and 
'( the sites marked by vast fissures and chasms in the earth, enormous '' lumps of which liad been scooped out and hurlcd about the adjacent 
" fields, and an enormous rent was made in the embaukment itself, 
6 '  exposing many iniles of tlic country to the perils of an inundation. 
'' 1'110 chasm was a hundred yards. in width, but fortunately it was 
" dead ION water a t  the time, and during the few hours which were 
'' available, a host of sappcrs and miucrs from Woolwieh arsenal, 
'' assisted by a number of nawics, succeeded in repairing the breach 
" with sufficient fitrcngth to rcsist the force of the adrancing tipe. 
'' Thc cause of the calamity is said to hm-c been 'bexond even the 
'' reach of conjecture.' The damage donc a t  Woolwich and a t  Eritli 
' 6  was enornous, and altogether represented n sum of ;E.OO,OOO. Ten 
'; lives were lost though this terrible calamity." 

The quantity of gunpowder exploded mas 104,000 Ibs. 
The mifoi-tunate suffercrs by tlic explosion at  Eritli find that they 

lime no remedy against the owncrs of tlie inagazines which cnused 
tlic destruction of their property. Fortunately most of tlie land in 
that neiglibourhood belongs to wealthy persoris who can bear a loss 
without personal suffering, but tliere arc somo very sad instances 
wlicre poor persons with a little property linrc suffered severely from 
its destruction. The losses to tlic wealthy proprietors lias been pro- 
digious. On one estate the glazier's bill alone amouutcd to over 
€2,000. One large source of loss is the dcpreeiatioll of tho valuc of 
building sites in the neiglibourliood, and it niay be imagined tliat few 

" ing 'f iigh in the sir thick, black, and palpable, Njth a top like unto 
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NON-EXPLOSIVE AND AE-EXPLOSIVE AT PLEASURE. 129 

parsons mould like to build within sight of a gunpowder magazine 
after tlic experience of thc Erith mtastrophc. 

We next wme to an cxplosion at sca :- 
'( Tlic Bombay was a m e w  steam-vessel, carq-ing 67 guns, and 

(' with a tonnage of 2,788. On the morning of tile 14th Uccembcr, 
" 1SG4, the Bombay left the anchorage at  AIontc Video uiidcr sail. 
" Shc liad proccedcd only a rcry fern miles out to sea, and the mcn 
" liad only placcd one target for practice, vi-hen firc was reported to 
" lisvc br6kcn out in the after part of the YCSSCI, and sucli was the 
" uncontrollablc rapidity with which thc flames enveloped the ressel, 
" that in twenty minutcs it mas seen that the bmts  must be got cut. 
(' The sick liwing becn succcssfully lowered, a number of tho crew- 
'' altogether about sis-sevmtlis-proceeded to follow, when tlic main- 
(' mast fell, and lcft tho rest to find thcir own rcsour(:es of escape 

from tlic blazing ship. Clinging to ropes and holding on to spars, 
there might have been a chance of symur, but for tlic fatal rapidity 

L L  of ilic flnmcs, which in n comparatively short timc reached tlic 
magazine. On this blowing up tho 'Bombay' sank in cight 

'( fathoms of matcr, and nincty-one of hcr crew were droimcd." 
It would linoe becn surprising if thc American war furnished no 

illustrations of thc danger of unprotcctcd gunpowder. Ono csplosion 
to wliicli I sliall refer is truly American in its magnitude. 

" It mould appear that on tho evening of the 24th of Nay last, 
6' while the ammunition mas bcing rcrnored from the Confedcrate 
(' magazine in Mobile, whicli had just becn surrendered to the Fedcral 
u forces, the ordnance stores, which wcrc situatcd in the business 
(( ceiitrc of Mobilc, blew up with n tcrrilic explosion. Three hundred 
" persons arc said to liavc been killcd, many mounded, and, according 
" to tlic chronicler, thousands were buried in tlic ruins. Eight cntiro 
" squnrcs of the city werc demolished, 8,000 bales of cotton dcstroycd, 
" and tl!c stcaniers 'Colonel Codes ' and ' Katc Dale,' which irere 
" lying a t  the pier, immediately sank with all on board. Tlic value 
" of tlic property destroyed was variously cstiniatcd a t  from S3,0@0,000 
" to $S,OOO,OOO. 

Trcmcndous 3s thc explosions liare bccn, to which rcfercncc has 
been made, \re liaro reason to be thankful that me linro not to refer 
to explosions of n still more terrific eliaracter. If the explosion wvhicli 
took placc on the south side of the Tliamcs Bad taken place on the 
north side, and if I'urfleet instead of Erith, liad been the sccnc of the 
disastcr it is impossible to estimate what thc extent of the calamity 
would linre bcen. We know not and RC can scarcely calcnlato what 
would Lo conscqucnce if ten or twenty times tlic quantity mliicli 
exploded a t  Eritii was to bc fircd a t  Purflcct, and yct within n com- 
parativcly short distance of London many hundred tons of gunpowder 
xre stored, and if an accident should happen them it T V O U ~ ~  be 
destructive beyond all precedent. 

Withont becoming alarmists or prophets of evil we emnot but see 
that our modern ships of war arc particularly wcll adapted to act as 
huge boml)-shclls calculatcd to scatter destruction all round if an 
accident should happen in the magazine. The iron plates whicli aro 

The a u s c  of tlie csplosion was unknown." 

BOL, x. K 
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bolted on to the ships' sides ~ o u l d  fly off in directions, and in thck  
flight wo~ild not discriminntc bctivrcn frieiid and foe, buC overwIicIm 
with dcstruction wliatcrcr canic in their ~ 1 y .  

It is not, Iion*c\-ci-, from cstruordinnrx esplosions I i I x  thcsc that the 
chicf dniigcr and inconvc:iicnoc arise to tllc pUlJlic, but rather from 
ErnalIcr csplosions which arc of ~iiorc frcq1Iclit occ1irrencc. 

In tIic :tritrimn of cvcry year wc hcar of numerous esplosions 011 t h  
prcmiscs of firc-work ninnufacturcrs ; it  is tile srocIi of unprotcctcd 
gunpowder contained on thsc  prcniiscs wIiicIi rcndcrs them SO 
dangcrons. Nothing can bc cosier than to protect tllc ginpoxvdcr 
rcquircd for usc by iirc-woA I I I ~ ~ C I ' S ,  as it  mould bc perfcctly easy to 
arrangc a small niachiric which xvould scparatc t!ic protected powdcr, 
and, at tlic sanic time, reducc i t  t o  thc dcgrcc of fineness mliicli the 
makers reqiiirc. Tho losses arising from actual csplosions rcprcscn- 
but a small portion of the total loss and cspensc occasioned by the 
dangerous cliaractcr of gunpov-dcr. It is thc care and cspcnsc 
ncccssarily bcstowcd upon tlic gunpoivdcr for tlic pmvcntion of 
accidents that furriislics tlic chief cost arising from its dnngcrous 
character. IIcncc tlic carriagc of gunpowder is from tlirec to six fold 
the cost of the cnrringc of other articles of coiniiicrcc. I f  a sliip td ics  
but n small qnantity 01 gunpowdcr, her rntcs of insurancc arc largcly 
increased. Thc sanic increased insurancc takes placc on land, and if a 
man takcs out n liccnco for liccping only 200 Ibs. of gunpowdcr, thc 
premium on tlic insurancc of his ~rliolc prcniiscs isill bc grcatly in- 
creased. Tiic dillicultics connected with t i ~  storage and transport of 
gunpowdcr arc 1tnov-n only to tllosc who are cngagcd in tlic business. 
A manufacturer who ships a consitlcrablc quantity of gnnpowler stated 
that two pounds per ton irould not pny liiiii for tlic inconrcnicnc~ and 
ospcnsc occasioned by tlic necessary rcg-ulations d i ic l i  arc now 
imposed 011 tlic movcment of gunpow'dcr as  compared with otliar 
artielcs of comnicrcc. Tlie sanic gcntleman stated that, during the 

riod in n-liicli lie liar1 bccn cngagctl in tlic business, his firni hid  
E t ,  on an average, onc pon-dcr-vessel annunllj-, Tvliicli had bzeu lost 
without anything having bccn hcard of it. 

Tlic difficulties and cost iniposcd on tlic rcgular diipniciit of powder 
CLLUSCS n large clnndcstinc tratlc to be donc in tlic article, and it  is not 
a& uncomnmi thing for resscls to reccirc gunpowdcr oii b o d  undcr 
a different name, and in many cascs sliipmcnts of it arc madc aftcr thc 
vcssel lias clenrcd out of port, and notliing of tlic kind appcnrs on 
thc ship's nianifest.. 

Thc only \my by vliicli gunpowder can bc carriccl clienply is by 
shipping it in vcry Inrgc quantities on board of onc vcsscl, tlic owncrs 
of which arc tempted by nicnns of incrcascd freight to incur the r i sk  
AS far as tlic ship is conccriicd tlic risk is much tlic same wliethrr tlie 
quantity of gunpowdcr put on board be large or sninll, but thcsc largo 
qusntitics exposc tlie public to n tcrriblc and unncccssnry dniigcr. As 
much as 400 tons of gunpomdcr Iiavc been put on board one vesscl in 
thc Thamcs, and when m-c rcmembcr that this is eight times the 
quantity which causcd such destruction at Erith, wc may well ask for 
Bomo protection against such a dnngcrous neighbow as auch a d c p  
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p\'o~-~SPIAOSIVC XXD RR-ESPLOSITC AT PLCISURC. 131 

must bc. Thc '' Lotty Sleigh " caused consternation tliroughout 
Liverpool by tlic esplosion of 12 tons of pinponder; \\.lint mor:ld 
have been thc conscqnencc if a vcsscl coiitaiiiing thirty times that 
quantity 1i:id q l loded?  

In addition to  tlic losscs by accident ax1 tlic cost of prccmitions, 
must bc atldLd tlic anaiety and conscquer~t suficriiig which tlic tralTic 
in guiipomder occasions. 

A shipowner, who i m s  formerly n c,iptain, infornicrl nic that on one 
occasion lie took O:I board 20 tons of guitpwvder, and during a voyage 
of. tlircc weeks Iie suffered so niitcIi from anxiety, that Iic detcrniined 
nwcr spin to ship that articlc. Tlic inliabitants of Liwrpool, Edin- 
burgh, Soutlinmpton, and 0 t h  places, liaw recently csiircssd tlicir 
anxiety as to the storage of gunpodc i ,  and novi that i t  is sliown thnt 
perfect safety can bc obtained, tlic public will scarcely bc satisfied to 
rcmairi in n state of dnngcr. 

T11c otlicr cvils d i i d i  arc rcinovcd by Nr. Gale's process, viz., tlic 
liability of gunpo\\-der to damp and dust arc ICSS conspicuous tlian tlic 
dangerous cha~icter of the matcrial, but tlicy arc scarcely less iin- 
portant. Grinpowcler m u s t  be graiiulntcd. If it were rcdnccd to im- 
palpable powder or dust it4 action wouilrl be greatly impaired. In a 
stotc of granulation, air passcs readily througli tlic innss, and, as it 
cnirics more or less nioisturc, this inoistnrc is impnrtcd to tlic gun- 
powder. TJnfortnnntely, dXcrent pnrls of n liarre1 of gunpowdcr will 
I c  differently affecfctl by this action of tho atmospherc, mid tlic con- 
scqucnm: is that in usc it givcs diffcrcnt results. A slight ciia~tgc 
will make niucli rariation in tlic effect produced by giispo"rder, 
and licncc tlic importancc of kccping it unifoim. When packed in 
Mr. , Gale's protecting powder, tlic atmoaplicrc cannot nffcct it, 
as thc powder is  so csti-cmcly fine that air cmnot pcnctrato. Ah-. 
Gale's protcctiug po\nIer is  passcd tlirongli a gnuzc-wire with 1+1,5OO. 
holcs to tlic squxc inch ; this will coiircy sonic idcn of tlic fine- 
ness of tlic nintcrial. Tlic cffccts produced by tlic powlcr bccoiniitg 
dusty fro111 slinking, arc 111ucli tho same :IS tliosc caused by damp 
-in both cascs tlic results from tlic usc of tlic p o d c r  arc rcndcred 
unccrtain. 

Tlic Govcrnnicnt liavc constantly to sell largc qnnntitics of pomdcr 
which linrc becnmc damp or dnsty, :md after all tho care tInt is 
bcstowcd on tlic matter, it is to bc fcawd that pomlcr is oftcn supplicd 
for 11sc in very impci-fcct conditinii. 

Thc transit of powder necessaily makes it dusty, an3 under t l~csc 
circumstances, tlic fnrtlicr tlic powcIcr is used from tlic original sonrco 
of supply, tlie more likely it is to become dusty, and, tliercforc, uiiccr- 
tain in its results. On this point I mny appeal to the cvidcncc of 
Colonel Viglcy, who appears to havc given m i d i  attention to tlic 
subjcct of gu~ipon-dcr in India. ITc states :-" Tlie p e a t  loss cspcri- 
" enccd when gunpoivdcr is tranxportcd, cspccinlly ovcr tlic iude 
'' tracts in some parts of Iiidin, caiiscs it to be ground down to finc 
" dust a t  the bottom of each barrel, and thus creates n very corisidcrablc 
" waste and loss, wliich is greatly aided by the custom of allowing 
" 20 per cent. of  paw in each barrel to permit the powder to be 
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132 GUXPOWDER-GALE’S PLAN FOE REXDERMG IT 

‘‘ shaken, and thereby to preserve thc gunpowder froln. caking by 
‘( damp, which conimonly occurs when packed in the ordinary w3y in ‘; barrels.” 

It mould kc altogether beyond precedent if Nr. Gale’s invention had 
passed unchallen~ed ; and if other claimants for the honour of the dis- 
co.rery had not arisen, ITT might almost suppose that the discovery was 
of little importance.. d writer in tho Tinzes, who signs liirnseli 
“ V. D. &I.,’’ and dates from TVoolwicll, is anxious to clnim for 
3Ionsicur I’iobert, n Frenchman, tho merit of anticipating bIr, Gale. 
’rt appears tliat Monsieur I’iobcrt niadc cspei-imcrits with tho view, as 
cxpresscd by “V. D. bl.,” of “depriving tlic gunpowder of its 
“ dangerously explosivc chamcter,” and lte reccinmcndcd that one 
part of powdered saltpetre should bc mixed with two parts of gnn- 
powder. It w0u1d ‘Do scarcely fair to cTperiment with the proscriptions 
of others, but if I n-ero to mix one part of saltpetre with two parts of 
e anpowder  I shonld certainly ask the ladies to  retiro before apply- 
mg a fusee. An application which leases gunpowder in n highly coni- 
bUStibh? state does not appear to possess much value. If a fcm tons of 
gunpowder in this state were to bo fired on board a ship, the total and 
rapid destruction of the vessel would be inevitable, for tho firc could 
not bo checked. Monsieur Piobert’s own estimate is, that gunpowder 
in this stato maybe reduced in combustibility to the condition of mill- 
akc ,  thc explosion of which is n eoiistant sourcc oE accident in 
powder-mills. Monsieur Fadereff, ivlic> pursued similar experiments at 
a later datc, relates, as the triumph of liis process, that n barrel uf 
gunpowder so prepared by liini took 71 seconds to burn, tlic flame mas 
gix feet high, and, althougli it did not amount in tho open air to an 
cxplos!on, it is clear that such powder confined in n ship or building 
would cntise a rery serious csplosion, and prove destructive to 311 
around it. 

About four inontlis after Xr. Gab’s invention was announced to the. 
world, Licnt.-Colonel J. S. G. Riley, latc of the Royal Cavalry, appears 
in print, and states that for many years 110 lias been endeavouring to 
do what Mr. Gale lias done. It sterns that in December, 18G4, he 
informed the War Offico 6c that @Rpo\VdCr, when stored agrecab!y to 
C C  his plan, instead of exploding en massc in the usual manner it 
‘6 would merely burn like a squib.” Tho reply hc received was, 
6‘ tliat tho plan had been duly considered, but that it was not found 
‘6 to possess 6UfiCiCIit adrantage to warrant its adoption,” and 110 1 1 0 ~  
appears to feel injured because a different reception has been given to 
Mr. Gale’s invention. 

Colonel Riley’s proposition, as given in liis omi words, is essentially 
diffcrcrit to Mr. Gale’s. It is easy to sco that n plan for storage which 
would leave the gunpowder to burn like n squib, gives 110 assurance of 
safety, and cannot be said to bc a protection. A h .  Gal0 docs not a l l o ~  
his powder to go off like a squib, or to go off a t  all. De is not satis- 
fied until tlic powder is absolutely protected, not only from 311s approacll 
to  cxplosior,, but also from cornbuStion. Nr. Gale’s protected gun- 
powder will not burn, and if a store containing his protected poirdcr 
was destroyed by fire, it mould bo impossible to  burn the gnnpomrler, 
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NOX-EXPLOSIVE AND RE-EXPLOSIVE AT PLE.4SUEE. 133 

thc grcatcr portion of which mould rcmain untouched citlier by the 
firc or tho watcr mliicli miglit bc poured in to put out the lire. 

The coursc adopted by Nr. Galc in announcing his invcntion was such 
as to cnable Colonel Riley, if hc pleased, to test his claim for priority 
of invention. Unlilic most othcrinrcntora, who wait uiitil tlicir patent 
is fully completcd before announcing it to thc pnblic, Xr. G 3 h  pub- 
Micd his discovcry far and wide the momcrlt that lic had taken tho 
prcliminary stcps for receiving n patent, and it was thcrcforc 0pc11 to 
Coloml Riley or any other persoil to claim priority, and their claim 
lvould bc at once investigated a.d dccidcd without thc usual tcdiouq- 
ness and costliness of legal prucecdirigs. Colonel Riley appealed ncither 
to tlic Patent OfIicc nor to the public. Xr. Galc did both, aud both 
h a w  ackno~vledgcd his claim. 

In conclnsion it will bc desirable to notice some of tlic objections- 
which linve been made to Xi. Gale's plan. 

Tlic first and most obvious objcction is tho incrcasc of bulk, but as 
this docs riot involve increased cost, tho objection is not n rcry serious 
oiic. TIic clinrgc for tlic carriagc of giinpoivdcr is ustdly about sis- 
fold tliat of ordinary mcrchandizc, and protcctcd gunpowdcr can thcrc- 
forc be conveyed at n lcss cost than unprotcctcd, for mith tlic clcment 
of dnngcr rernovccl, tlic chargc for cnrringc will bo rcduccd to ordinary 
rates, aud rrlierc the carriage of onc ton of gunpowdcr now costs say 
€6, tlic carriagc of onc ton of gunpowder and tlircc tons of protecting 
powder will cost S4. The cost of storage is in like nianncr rcdnced. 
Under tlic prcscnt system cxpcnsivc niagnzines must be constructed 
in out of tlic may ldaccs, but let tlic poirdcr bc properly protcctcd, and 
it can bc placcd in ordinary warcliouscs in conrenicnt localitics. 

Tlic supposition that tlic gmipomder n-ould scparntc from tllc pro- 
tecting powder in transit has bccn rcpeatcdly nrged as an objcction to 
3lr. Gale's process. This objection is purely imaginary. It is of course 
very easy to take a bowl of tlic prvtcctcd powdcr, aid, by giving it n 
peculiar motion, somo of tlic grains rnny bc brought to tlic top, but the 
qucstion arises is sucli a iiiotioii given to tlic powder iii actunl transit, 
and cspcricnco answers in thc xicgativc. TI% linrc scnt protcctcd 
powder to all parts of Eiiglaiid, to France, and to dmcrica, without 
tllc slightcst s p p t o m s  of separation being discoverable. AIr. Cossliani, 
who took out sonic protcctcd pomdcr and introduced tho 1xoccss to tho 
American Gorcrnnient, thus writes on tlic qucstion of transit :- 

" uill IIousc, mar Bristol. Oct. 27111, 1865. 
"Dear Sirs,--I an1 happy to bc in x position to answer most satisfxtorily pu t  

inquiries os to thc effect oi transit on gunporrder lniscd with jour protecting powder. 
YOU wi l l  reincmbcr that on tlic 25th of dugtiat ~ o n  plnccd under my carc a box 
filled aitli thc misturc. I took chargc of it at Lircrpool, nnd had it plaecd in tllr 
hold of tho ' Brotin,' dierc it was subjected to all tlic rolling and tossingof orer 3,OCO 
miles Of EC,Z ~oprugc. At New I'orli iL was tumbled about in a most unccrcmonious 
way, and subjected to t h o  teat of a wry rough ride through tho strccts of Bern 
York iu a cart without springs. I tlicn took it with mc for somo tl~ousand miles by 
railray in the States, tlic rougl~nesa of transit orer xvliieh I en11 only compare to 
being drawn over a S ~ N  tho wrong way ; and nt tlic cnd of the jotlrney I foulid tilt 
mixture as pcrfcct and tk2 powdcr 2s comp:ctely protcctcd as it IVLP tllc d y  I iefi 
?- 4 m d .  1 ham no kcsitation, therclorc, in be&g my Imqu3liGed testimony tothc 
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fact that gunpondcr niizcd nith your protccting porrder I d 1  bcnr ally amount of 
cnrriqc rritliaiit danacr or risk. 

1‘1 am, iny dear Sirs, mry truly yours, 
1‘ LIAXDCL COSSIIAX. 

‘I To Xcssrs. Galc a d  Sauclcrs.” 

Espcricncc is tlic safest ground on’ vdiich to rcly, andx-itli the cxpc- 
ricccc wc linvc gniiicd we might safely undcrtn1;c to send powder any- 
u4icro witliout dangcr of scpration, but still it is intcrcsting n!id iiscful 
to  know wliy it is that the npprclicndcd scpnrntion docs not ta!;c placc. 
In the first phcc tlierc is no skccial tcndcncy to separate, as both tlic 
gunponder and the protccting powdcr arc of the samc specific gravity. 
I n  tlic nest placc no Eepaixtion can occur xvitllout nii extension of tho 
bulk, and if no room is nilon-cd for cspnnsion tlic pomlcrs cannot scpn- 
rate. A sinnll cspcrinicnt will illustrate this. [The lecturer I I C ~ G  filled 3 
mcasiirc with protected gunpowder, wliicli was tlicii separ;itcd, and it 
was found iliiit wllcn scpnmte tllc protecting nintcrial and tlic gull- 
pomdcr mucli inorc tliari filled thc nieasurc.] 

In bnrrcls properly packed it is clcnr that the powder cannot scpnmtc. 
If, howcvcr, it  is contended tlint in tlic 81idiiiig.by carriage tlic powder 
will bcconic inorc conipact, and tlius lenrc rooni for separation, it is 
obcious that this dangcr might bc prcvcntcd by putting false lieads to 
the barrels, so that if tlic powder mas reduced in bulk, the false liead 
~ o u l d  fall down on tlic powder and prcvcnt it from separating. A still 
simpler plnn is to put tlic powdcr in bags instcad of barrels. Even if 
the bag was only IiartialIy fiIIcri, the wcightof the bng resting 011 tho 
powlcr woiild prcmnt it frGm separating. 

One more objcction n~ny bc refcrrcd to, nltliougli it is scarcclyworthy 
of notice. It is said that the grit of tlic protecting powder is dangcr- 
ous and injurious to tlic guilpowdcr. Any one who will ta la  tho 
trouble to fccl tlic powder mliicli wc linvc licrc will a t  once seo tho 
folly of this objcction. Pon*cler wliich lins passed through n sicvo with 
14,500 llolcs to nil inch, is not likely to be grittx. 

Tlic ncccssity for tsifting the gunpomdcr I look upon as far from 
bciiig an objcction. Tlic fact is, that gunpondel-, wlictlicr protected 
or not, onglit dn-nj-s to bc siftcd immcdintcly before being iiscd, in 
ordcr tlint tlic dust niaj-bc talicn away, and any tcildcncj- to adl~csion of 
the grains xnny bc reinox-ed. If this was always doiic tlic results of 
rifle and otlicr practice ~vould bc inore uniform. 

Any furtlicr objections wIiicIi iiiny bc noticed in course of tfic avcn- 
i n g  I sl~all, by pcrn>ission of thc President, have pleasure in replying 
to at tlic close of tho discuesion. 

!&3 CIIAXRMAX: Thcrc arc Ecrcral gcntlcmcn rrho Iin-ic h a r d  this lcctnrc with 
gcat  intcrrst, who arc desirous that csp!anations sliould bc gircn as to wliat tho 
character of tllc protccting ponder simply is, and thcy would also be glad to scc any 
esperinicnts that tlic lccturcr may be induced to gire. 

Nr. SAIXDrlrS : !his protecting poirdcr is R tnixtureofpondcrs, as wc hart? found 
by cnpcrimcnt (one poirdcr contains onc quality, andanother anotlicr) that amixtoro 
Of pmdcrs is rcry niuch better tllm any onc simplc porider. Tlic quality r e q u i d  
is that it  should bc dr-j-, lia-iing no tcndcncy to damp ; that. it Eliould itbsorb 
moisture j that it should bc nou-ndhcsiTc, and that it skould bc non-combustibh 
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Tlic CIIIIRXAX: Can you not giro us morc information, bcclausc Sou arc protcctcd 
by patent. 
Mr. SAUSDERS: Thcrc is no accrct in .it. Wc usc x grcat rnriety.of mixturca. 

For instancc, glaslr porrder is a r e v  good protcctor. Glass powder and ivory black 
form also a w r y  good protcctor. But %re should uscararicty of povidcrs according to 
what mc requirc. For blasting.ponclcr TTC sliould iiec x rcry simplc and c h i p  pro- 
tcctor. For sporting powlcr, of coursc, it  viould .bc rcry important to hm-c tho 
most pcrfcct protector that w C  Can haw, a p0Rdcr that rroiild coni? O f f  from t b  
gunpowder as cisily as possible; and also that v-ould lcarc tllc gnnpxr-der without 
changc of colour j because, aItliou:!i that might not bc of grcat in:portanc.c,pncti~aI~~, 
yct it would bc of grcat importnucc as far as t h o  prcjudiccs of thc sportsman are 
conccrncd. 

Mr. STEELISCI LICOS: The cfficicncy dcpmch upon the fincncss of i t ?  
Mr. S-WWDZRS : 21 good many qualities arc lvquircd in thc protesting pordcr, 

t-ihich TI? find out by practicc. Nr. Galc 1ias a rcmarkably finc touch, and dircctly 
hc passes his fingcrs into tlic pon-dcr, hc can tcll in n niomcnt wlictlicr it is a p o d  
protccting powdcr or nst. But I can ECXCC~J-  t:U xou what tho32 qualities ronlly 
arc. 

A JIEUBER : Cannot you tcll us \That t h o s  pondcrs zrc cornpod of? 
Nr. SACSDECB : TI& ruisturc is compoeecl of 42;s ponder awl irmy black. But 

wc do not limit oursclrcs to tlint or n n j  other mirturc. 
A JIEUBER : I n  the coursc of your rcmnrlis rcgarding .the accidcnt Curing tho 

process of moving thc porrler at Inkcrman, you ~ a k l  that sonic forcign substmco 
had got into it, by nicaiis of which this csp!osion took p!azc. Is it not 
possiblc for siicli n thin; to liappcn on board ship, unlcss thc mcn arc wry  carcful? 
Looking at  thc manncr in mliicli .sailors, d o  wc h o v i  zrc not cc1:bratcd for tlicir 
carcfulncse, linndlc tliings, might not something in tho naturc of a forcign subjcct 
gct into tlic sicre wliilc they arc sifting, a i d  ~ U E C  an explosion ivhieli might bc DB 
trcmcndous ? For as you obscrrcd, a small quantity will do as grcat an  injury 3s a 
Inrgc onc in blowing up a ship. ?Jiglit not that danger OCCIU.? and hare you ,any 
mcans to gnnrd against it  ? 

Mr. SIUSDERJ : I am glad you hzrc asked thc qucstion, bcmusc it giws mc tip0 
opportunity of sa+g that thi3 sicrc is coppcr, cowcqucntly thc po\rdcr coming into 
contact. witli it ~ o u l d  not crplodc. 

T'hc C u a ~ c X u :  l'crhnps i t  soifid bc bcttcr to a&t  3nd m w c r  all tkc qud.iolur 
at oncc. 

A MEXBEE: M U  you bc good cnougli to fir0 some pordcr in 5 protected .d 
iwmo in an unprotcctcd state, that x-2 mny SL.C wliat will hnppcn ? 

A MEXBEI~ : Would 3011 6td.c tlic cost of a ton of protcctcd porrilcr, nnd its 
lisbility to wastc from bcing so finc and iiglit ? ,iudgii:g.fi.om nlint \YO 1ia-w kcL'n Of 
it3 bcing p s c d  tlirougli thc sicrc just  no^. JVhat would bc thc cost, and \ V h t  
would bc tlic wcig1it;by mason of tlic operation of sifting? 

Captain SEL~XX,  R.N. : 31r. Cluirnian, honcrcr, %-I? mq- doubt a little of the 
r d u c  of a proccss for making tlmt which 11-0 only think of a3 an explosive com- 
pound, incnplosiw, KC cnnnot doubt, I think, the cxtrcmc fluency and command of 
lan,nugc x i th  which tho lccturcr lim put tlic subject bcforc us. But a1tliough:ho 
has carried UJ from t- csplosions of magazines to tlic usc of wet blankets, yet 
I do not aec that hc h a 3  given u3 any rcxon to  sparc him as nard  and military 
mcn, whose opinion,hc solicited in tho opcning of his pnpcr. cOmC3 bCfOrJ this 
Institution Imoming that . i t  is princip31Ij, if not cntircly, composxl of rncrb:rs of 
thoso tn-o profcssionr ; and that tlicy cstimatc thc pnpcr cntircly from their o \ w  point 
of vicrv. If hc F C C ~ S  that re should express our opinion as to horr far the p:oczu 
m3y bc a caludAc onc in thc storagc of gunpomdcr on sliorc in largc qunnti.tics in 
magzzints, tlicn wc shall also want to know xrliat arc tlic dangcrs fraiu cxplosion now 
existing ? how far they may bc eliminntcd without tlic use  of any such mixtun: ? Iiow 
far tlic qucstion of incrciscd coutciits, incrcnsd bulk, and creiything of thnt kin1 mill 
influcncc thc proccss? crcn if n-c do not go a step further, and ask wlnt is tho 
point nt wliich you bcgin to bring back sour compound into an cxplosirc state? 
Do sou do SO rrhcn it 1c;rrcs thc iuagazinc? do you do so when it gets into tho 

\Vc liarc i"oiin3 thcm out by practice. 
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136 GUNPOWDEE-GALE’S PLAX FOR EENDERISG IT 

cxpcnsc magazinc? or, at  =:hat point, in short, bcttrcen tho gun and tho miuufao- 
t u r d  powder do JOU begin to rcndcr i t  again an cxploiirc compound, which it must 
evidently be at last? Now, with rcgard to thc elimination of +ngcr from mogazincs 
on shore, it is a remarkable fact, and onc ir]rl,ich .I hare liad thc op ortunity of 

is confined to an upward arcction. I do not ECC my &end, Sir Edward Bdcher, 
hcrc to-night; if hc had been hcrc hc would h a ~ c  told IOU tllat I,.as IIC ~ays, 
attempted to blow him up in China. IIc had gircn nir orders to set flrc to a junk which 
had been taken, aud hc is an officer who lilice hh orders to bc carried out promptly. 
He RZLS at thc mast-head witfillis sextant, and b;F tlic time lie came down, and wc had 
got a boat’s lengtli off thc junk, shc csploded. The incomprcssibility of the m t c r  
gencrnlly dctcrmincs the forcc of thc explosion in an upward direction. Now, 
to a certain cxtcnt, that is also thc case on shcrc. And if i t  ircrc the practico to 
bury magazines to a ccrtaiu dcpth underground, to  carry thcm below the 1CTd 
of thc ground, we should thcn find thc total result. to bc confiucd to tho cratcm.1 
action of thc gunpowder, and that the results irould be cxpcndcd in that direction 
without intlucncing the surrounding buildings re ly  materially. Tho qxcstion of 
horn far i t  might bc dcsirablc to rely on this compound in action is, I think, 
ono which can only bc fairly attackcd by iiaral and military men, as the lccturcr 
has indeed obscrred. We cannot, in considcring thc question, entirely fcrgct that 
Ur. Galc has proposcd to n i x  a wry Inrgc proportion, 3 to 1, I think was the mix- 
turc of thc compound substancc, which is not in any d c p e  conducirc to tho effccts 
which we ECC$ of g i~ ing  us projcctilc force. TIC forgets that although comparing 
tho rate of freights and insurance on unprotcctcd with tho case of protcctcd gun- 
powder, hc may bc able to shcw no incrcasc whatcycr in thc cost of transit; 
set,, that when IIC ha3 to take, as in thc Crimca, through a sort of Slough of 
Dcspond, n numbcr of artillcry wagons lcadcd with pon-dcr up to thc front, 
thc question of weight to bo carried is rcry considerable; that in D ship the 
magazinc occupics a certain space, and that we cannot afford to treblu tlic space 
occupicd by our powdcr ; that in tlic hurrp of a Eight acticu it is uttcrly imp~-ssible 
to suppose that wc could stay to sift our chnrgcs bcforc putting thcm into tl-c car- 
tridgcs. I t  is truc that a certain proportion of .cartridges arc filled and arc rcady 
for action ; but if the action is prolongcd, ncccssarily a ccrtain numbcr of nicn arc 
thcrc filling the cartriidgcs into thc flanncl bags,.and if thcy m e  to stay to sift the 
powdcr, I nm afraid onc man will sift a chargc with R certain prcportion in it, and 
another man m t h  another propcrtion in it, that, thcn, our ranges will bc found to be 
utterly unrcliablc, and oftcn for doing what we rcquirc, our guns will disappoint us. 
I f  i t  w r c  an actionwith a fortress xyhcrc mortar firc is rcquircd, thcn crcrjtliing 
would dcpcnd upon tlic ccrtaintywf our rnngc.nith gircn chargcs of po”rdur. It 
follows that tho slightest diITcrcncc in the quaztity of pcirdcr left among the sifted 
chargcs woiild producc a scrions differcncc in the range, which nt night \re should 
bo uttcrlp nnablc to rcly upon. Wc cannot scc whcrc thc shcll falls. \Yo only know 
wc hare put iu a ccrtnin chnrgc, and laid the gun at  a certain clcration, and that 
this ought. to producc a ccrtain effect. ‘Those arc practical objections which I am 
sure Nr. Galc will be obliged. to officcrs of the two scrviccs for bringing forward. 
These arc things whicli makc us licsitatc bcforc n c  adopt anything, liorvcrcr bcau- 
tiful i t  may eccm. Although wc ham had some harrowing dcxiiptions gircn of tho 
cffcct of explosions, Tct I do not mnsidcr that tlic propcrtion of csplosions to thc 
amount of powdcr storcd, judilics u3 in saying that w c  arc rcndy to sacrificc co largo 
a proportion of c.ffieicncy for thc sakc of t h o  elimination of thnt dnngcr. I think 
it may bc donc in othcr wap. I think if crcn i t  is not to bc donc in othcr -cays, 
that wc soldiers and sailors will say, “ 7I’clI, girc us something that will do our work 
well and quiclilj,” and ire will consent to stay in dangcr, nnd to slccp owr it, zs 
we Iiitlicrto h a w  done, who harc bccn on board ship night after night, without ever 
thinking wlicthcr thcrc wcrc tcn tons or o m  ton of gunpowder untlcrneatli us. 

A I~EJIIXE : I ehould lilic to ask ihc lccturcr tlic pricc of tlic prctccting pomdcr 
with rrgard to transport. I f  JCU had to transport four tons of gunpo”rtlci* JOU 
would Iiavc to add to  thc cost the cipcnsc of .taking thc three tons of potccting 
powder bick P 

observing, that if s ship explodes a t  sea, almost inrariabl the effcct of t E c clplcsion 
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XON-EXPLOSIVE AXD RE-ESPLOSIVC AT PLEASUR?~. 137 

d B f E D E R  : I think the lecturer said, if o building WCIY? sct on fire, t l ~ c  protected 
powder vould ncitlicr be .csplodcd nor burnt i nor would it bc damagcd by thc 
watcr that mould put out thc fire. I cannot undcrsiand thjt. 

Major LEIIIY, EX: Without dclracting in any may from the merits of tlic inrention 
by which the ciplosiro character of gunpodcr may bc diniinijhcd by miring it 
wit11 o non-crplosivc material. I thiiili thcrc is one point upon which tilo lectiirer 
has laid strcss that hc ~ h ~ u l d  be died to,  explain. It is this, nit11 rcfcreucc to 
thc accidciit in thc siege train in the Crimca, to \~hich  hc alludcd ; lie rcfcrred tllnt 
accident to the fact of thc powder liming bccn manipulstcd, and he clain~ed for 
this inrcntion, mixing it n-ith non-explosive nintcrial, a total abacncc from danger 
on that. scorc. It appears Iiov-crcr that you cannot usc this protcctcd po\vdcr with- 
out going through thc proccss of inanipulntion, sifting it from thc non-csplosirc 
material, and that tlic dangcr, with regard to thc explosion of powdcr, ariscs mom 
from thc manipulation than thc storngc of thc pomdcr. You must go through tl& 
proccss of manipulation to get tlic scrvicc powder, and it. has bccn already poiutcd 
out by previous spcakcr3 that it is w r y  hard to  dram thc linc a t  nhich you arc to 
protect tlic powder and where the non-protcctcd pomdcr is to bc used; and t l ~ c  
lecturer has admitted that o sindl quantity of non-protected powrdcr will do all 
the damage that a hrgc quautity would. Thcre is another point iritli regard to  tho 
csplosion of thc small .arm ammunition in tlic catastrophc in tho Crimco. I think 
it will bc found that thc small arm nmniunition did not ctrplcdc; but that thc car- 
tridges bnrncd without cxploding. &mposvdc.r, wlicii i t  is divided into cartridgcr, 
tho particlcs bcingscpnratcd by a non-cxplo.zivc niatcrial, ? d l  not crplodc, but bum. 
I hansccn n quantity burning like a bonfirc. 
' Captain SELWX : Permit me to 'add onc otllcr obxrration, nliicli is, t h t  

occnsionally, likc C;iptain IYalic, m c , ~ a n t  to blow up our ships or our forts; and 
then we want n sumcicnt quantity, '.dy to do it mll .  

Captain BWROES : I ~h011ld like ,b ask wlictlier any crpcrirncnt 1 . ~ 3  bccn mado 
to ascertain that gonpoxdcr, aftcr it has bccn mhcd with thc compound, is as 
strong as it was before? 

Mr. DILLOS : I sliould likc to  ask how Xr. Saundere, when. he mire3 tlic porrdci-, 
insurcs that it shall bc pcikctly mired, and tlic grains of gunpowder pcrfectlr 
separatcd, bcczusc wlien it is throrn iuto D barrcl a great portion of the gunpoirder 
might rcmain togcthcr without any portion of hi3 protccting pomder going 
near it. 

The C l I l I R X l N  : 1 tliiiik crcry oiic hn3 mad!: thc obscrrations 110 dcsircs to 
make, and that thc mccting v-ould be served by Jlr. Saunrlcrs rcpljing to thosc 
obscrrations. 

Xr .  SAUSDERS: I linrc n rcry intcrcsting lijt of qucstions to rcply to, and I IIZVC 
much plcasurc in rcplyiiig to them. The first obscrration %as with i'cs ccl to the 
naturc of sifting; aucl in rclatioq to that i t  was also mcutionccl t1iataEmaYl quautity 
of poivdcr crplodiiig did as mucli llaim as o large one. With rcgard to the prcscut 
manipulation of poxdcr, I bc:icrc it will bc found that it n-odd often bc iicccssary 
to  shift thc powdcr froom onc barrul to tniothcr in ordcr to prcserrc it from caking, 
and to kccp it in propcr condition. Of coiirsc, with Xr. Gale's proccss, that ~ o u l d  
have to bc donc once only, and that is as soon as popaiblc bcforc it is actually used ; 
mccl nlicn I said there was a3 much dangcr in n.smdl quantity exploding DS o largo 
quantity, I mcant that D fccm tous crploding was as dangerous t6 a wsacl or o liousc 
as o Iiundrcd tons. I did not mean that a few pounds, ~vliicli it h alonc necessary 
to crposc when this proccss is used, in~uld be a3 dangcrow as n fcw tons viliicli niust 
be licpt under oriliiiary circomstanccs. With JZr. Oalc's proccss it is ncccssnry to 
sift the porn-dcr immcrlittclv bcfow rcquiring it for USC. Xr. Uiddcr's cstimatc i3 
that two nlcn, mlio iniglit bc the most coninion Iaboarcrs IOU could imagine, would 
supply powlcr as fa;t as i t  coiilrl bc rcqnired for B 100-pn  ship. Tlic process of 
separating is csclusircly mcchanical. It cannot bc donc vxong ; it  is so very sirnplc 
that it is impossikIc to makc any niistalie about it, and thc labour would be of tho 
chcnpest cliaractcr. Surcly, if two mcii c a : ~  supply powder as f s t  as it  can be 
requircd to  kccp 100 gun3 at. work, I think, uudcr anv circumstnnccs, tlicy might be 
spared for thc purpose. With rcapcct to tho cost of this protecting m ~ t c i i ~ l , . t h  
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would vary much with thc kind of powder nhicli jou hare to protcct. For blasting 
pondcr I cspcct that thc protccting matcrid v;ould cost about t ~ c n i y  shillings pcr 
ton. Probably, for Gorcrnmcnt poxdcr, a inorc costly matcrinl would bc uscd, but 
that would bc cntirclj for tho Qorcrnmcnt to  dctcrminc. A Fo"rclcr which would 
protcct the gunpowder with ccrtainty can be supplied for tliirtj shillings per ton, 
but it is rcrJ probablc that. D Iiiglicr priccd poedcr aoiild be bcltcr. Eomc gcntlc- 
-1an has obscrrcd that to  tho cost of tbc protccting powy lias to bc added tlic cyst 
of tlic carriage back. I Ic  forgcts that if SOU bring tllc powclcr ,back J - O ~  sccond 
supply \vould only cost tlic cost uf t+c carriage back. \Yitli rcgard to the point at 
which mc make thc powdcr rc-crplosirc, illat, as 1 said bcforc, is a qucstion more 
for military mcii. to clctciminc than for inc ; but from tllc IittIc cxpcriciicc d i c h  1 
h 3 ~  had with gunpoxdcr, I am strongly of opinion that gunpon.dcr ought to bc 
siftcd immediately bcforc it is used, bccnu:c it is liable to rake and get. damn which 
.IXUSCS I ~ T C  produccd a grcat. \-ariation in tlte results undcr prcscnt circumstsnccs, 
unlcss tlic powler is sifted just bcforc it is nscd. I Ilarc no doubt that powdcr in 
cartridgcs docs .quicltlj a k r  its character. It may bcconic caked or dightiy dusty, 
i n  aliicli casc thc ,character of t ~ i c  po;rdcr \vould bc mntcriallj altcrcd ; thcrc- 
forc, I think the propcr proccsa ivould bc to  fill sour cartridgcn as M e  a% 
t h y  cnu possibly bc filled pierions to action, and tho powder Lcpt :in n protcctcd 
stateup to that tiuic. With regard to tlic taking of ttic porrcicr tlirougli tlic Slough 
of Dcspond, and thc wciglit, and EO 011, diicti  is addcd .to it undcr tlicsc circum- 
stances, I bclicvc IOU l v i l l  find that almost undcr any circniuztanccs it iscaaicr and 
chcaper to'carry t h c c  or four tons of II matcrial II-Iiich is not dni:gcrouJ thsn.to 
carry onc ton of matcrial wllich is clnngcrons. .I lind a striking illustratioii of that 3 
short time ago. d gciitlcmnn connectcd xith tfic mincs nt BIcxico cnmc to us and 
said he xras anxious to gct oilr protccting poxdcr. l ' l i c~  had to take blastins 
powdcr owr  mountains on tlic backs of nicn, and with tlicsc nicn thcT wcrc obliged 
to send an cscort to sec that thcy took tlic grcatcst possiblc cnrc of it ; yct, for all 
that, hc said, ci T l q  blow up tlicuiselrcs, and blow up tlic guiipowlcr to such 
an cxtcnt that ire losc a wry Iargc portion of it bcforc it gcts to tlic mins." Thcrc- 
fore, Iic mid, kc ~ o u l d  fzr rathcr haro our powdcr, which is four timcs 3 s  .llCZTy to 
carny, than l i c ~ o u l d  Larc tlic unprotcctcd ncai poivdcr. That strilics mc a3 a pmc- 
tical reply to tlic qucstion as to thc carriagc of gunpoirdcr through tlic Slough of 
Despond, which was rcfcrrcd to just now. Thcn, with rcgard to thc space occupied 
by poll-der. Of course, on board ship thsf is cxtrcmcly important ; but niy imprcs- 
sion i3 that no incrcascd space vlintcrcr would bc rcquircd. At thc prc~ciit timo 
TOU liarc to proridc mafiazincs witli wry  thick wall- ; sou Iinrc to give 20 pcr ccnt. 
space in your bmcls  r ~ o u ' h ~ c  to d o w  a grcat deal of room for your barrch ; you 
IiaTe~to diridc, 311d all the rest of it; and you arc limited to onc part of tho ship 10 
kccp it in. You might. dispcnsc with Four thick walls ; JOU may put. the powdcr in 
any pxrt of tlic ship most conrcnicnt; and undcr thesc circunistauces I do not 
bclierc ~ o i i  would require an inch more spnrc tllin sou do nox. You wouid tiwo 
more dcacl wcight, which i3 decidedly nu objection. Dub tlic qucstion is \vhctllcr tho 
ildvaiitngcs orcrbalancc that. objcction. Thcn with regard to tlic irrcgulnr sifting 
which was rcfcrrcd to, i t  is impossiblc for thc sifting to bc irrcgulnr. I n  
practicc probably a scrics of sicrcs would bc arraugcd, to be norkcd bj a hancilc, 
and tho protcctcd. powder would bo slio~cllcd in at  tho top, and tlic two 
kinds of porrdcr ~vould conic out complctcly scparntcd nt tlic bottom,- eo that 
tlic workmen would finre no clianco of making any inistokc, or any irrcgularity 
in thc result. I think tlic rcniarlis I made at tlic opcning of the lccturc ~vcm 
suflicicnt to show that I ncwr coiitcmplatcd tlic sacrilicc of c~&icnc~ for tlic climina- 
tion of il sinall dnngcr. I nm quitc owarc tliat6a military man \rouId iicvcr .aUow 
that for a nionicnt ; but it docs strilic Inc that both on land and SPA it  woulcl. bc n 
grcat rclicf if  it could bc known tlint if an c~iernj's shot. or ~ h c l l  came into a n i q p  
zinc it coiild not do anj harni to 11ic gufiporrdcr. I f  a rcd-hot slicll xcrc fired into 
thc midst of this protcctiiifi ]>o~idcr it \voiild do 110 Iiarln wlintercr. Anotlicr quc3- 
tion askcd nm-how is it that thc powlcr would not bc clamngcd by watcr ? \Vliy, 
thc w t c r  runs off tlik protocting powdcr thc s m c  2s it runs offa duck$ back, con- 
ECCpCntly it nould~not pcnctmtc it. 

GUXPO\\'DER-GALE'~ PIAX FOR CEXDEI:I,?'G Ti' 
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mn aftcrnmds sift it. 

G ~ I C ’ S  p!an is not 
adaptccl wlierc an occasional blow up is rcquircd ; still,.a blo,-,- up bc had if re- 
quircd, so tli:it I do riot think IYC ncccl npprclicnd m y  dnngcr on that score. Half 
nu hour nonlcl cuablc a coup10 of men .to girc IOU suficicnt pox-ider to blow up 
any ship. IIcro is the poxder as strong as i t  mas Ecforc? 1 think any 
OEC can sec that the clraraetcr of the powder cannot bc altcrcd by being mized -i,itli 
another poi%-dcr which i3 easily sepmxtcd from it. This morning I bought 3 pound 
of Curtis anrl ~ ~ a r r e S ’ s  pow&, ant1 mired it-with this protecting powder. ~t has 
bccn acparated from it, and tlrc powder is quitc-ns c l a n  as it m s  bcforc it was 
mired. . I t  is obvious tl int  tlic clmractcr of the p o d e r  rcmains unch3ng-1: and, 
morc than that, not only docs l h c  charactcr of tlic powder rcmain unchmged, but 
tlic protecting powder prarents it from being changed. I’ordcr is so Ikble to damp 
anddust that n barrclofpowlcr fillcd this meek wouldnot be thc same thing next week, 
it xvonld not be uniform througliout. Lord Burr, ~ h c n  he garc his atteatt:on to tho 
proccss, said Iic thought the great ndrantagc was tllc prcscrring the unifarmity of 
thc powlcr, inasmuch as Iic ionnd, constantly, that diCcrent rcsults wcrc obtaincd 
from dilfercnt pwts of tlrc same barrel of gunpopdcr, :is onc part lwd b-cn moro 
cxposed to the clamp than nnotlicr. Tlien, tlic qucstion is aslicd, IIOIY is 3 perfect 
mixturc guaranteed? I am glad that question is asked .for it gircs me the oppor- 
tunit,y of cxplaiiiiug lion- tho PI-occss of miring .is donc. Wc  take, say 10 lb. of 
gunpoudcr and 120 lb. of tlic protccting powdcr, and placc i t  in a machinc which 
may 1ia-i~ conic undcr the noticc of sonic gcntlcmcn prcscut. I t  i3 a macliiuc ~rliich 
k inrcntcd for tlic purpse  of nasliing barrels, and it i3 very effcctivc for that 
purpose. By putting these trio 
ponders into that  machinc, and bj turning that machine, in n miuutc and 3 half 
thc mivturc i3 madc in a most pcrfcct nianncr. That is wry  casily testc3, by 
mixing it in ouc barrel, tlicn filling anotlicr barrel Kith thc misturc, tlicn divide 
that barrcl into sorcral parts nnd yon i ec  that ‘you haro the samc proportions in 
crcry part of that, barrel. Thc rcsult in crcry casc rhcrc-wc hare madc tlrc trial has 
been perfectly satidactorr. Tlicrcfore, tlic mechanical difficultic~ of thc mixin: and 
tho separation 1iar.c bccn cntircly orcrcomc. With rcgard to the quality of tho 
protccting powdcr uscd, I l i ~ r c  no doubt. that n good dcal i3 to bc learned on th3t 
scorc. It is pcssiblc wo shall find out somcthing bcttcr than mc liaro yet on t h t  
point. It will bc, of courac, csscntid to usc D po\dcr nliicli docs not in any 
way afcct thc guupoirder, and which Iearcs it nithout detcrioration in auy 
Tcspcct. It is also wry dcsirrrtlc to hare the casicst possiblc separation; and 
altliough I ~ C  hare rttained to a wry great perfcction in botli thosc points, l e t  thcrc 
I still, perlqs,  room for improrcmcnt, and I darc saj that improrcmcnt mill bc br 
practicc obtained. 

The C~AI~XAS: Thcro arc scrcral gentlemcnrrkowould bo glad to PCC mmc 
eipcrimen ts. 

Ihr-Admiral  SIIZ F. XICOISGS, Dart., C.D;: ?Jay I ask onc question moro upon 
what has just fallcn from tlic lecturcr ? I am afraid hc lizs been rather harasscci by our 
qnestions. But I think if in his papcr hc had devoted his timc a little morc to thc 
process, and to all tllb details which we liare now lieard from him, n-e should not pcr- 
h3p3 ham troublcd him with so many questions. IIc stated, I think on the authority 
of Alr. Bidder, that two labouring nicn can snpply 100 gull3 with tlic sifted powder. 
I ~l-isli to ask him iThether ha has an$ data on which that statcmcnt liss been 
madc ? ~ ~ U F C  I must say that, knowing tlic r::pidity i-rith i-ihich guns may bc fired 
\r-hcn ~:ccc.;s:q-, I fccl n littlc sccptical as to nl~cthcr two mcn in action on b o d  
ship c m  slwls- 100 guns with thc rcquisitc )ondcr. 

x r .  S ~ X U E ~ :  xr. Biddcr is o rcrnarhabiy quick cdculztor, and \rhcn tho 

1’1ic ;\I~unr.r. : YOU gct your pordcr intact? 
IIr. S.~U.UDCUJ : S o u  gct your p o d c r  intact ; of coursc, 

I t  turiis tlic barrel in two dircctions at  oncc. 
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140 GUXPOWDER-GALE'S PLAN FOE RESDEKIKG ETC. 

qucslion a m  put to him hc said, aftcr 0 1.3 id n1culal caIculation--"lOO guns !-+no 
men could do that! " That is a11 I hmra \im s q ,  and that is all I know about tho 
matter. Still I haw rcry g&at collfidelicc on tIic rceult. Blthoudi ? do not 
~ u o m  tlic roccv cntircly, still I tliiiik you may f o n  somctliing like anaid- in Tour 
own m i n i  by'rcemcmbcring liom rcry Eimp17 and quickly men do scpa~t tc  by 
sifting. I daresay yon harc seen mcn in streets rcparating g r a d .  Ono diorch 
i t  in and the othcr Eifts it, nnd rcr soon 

A I ImnEn : 110w many cxt. o{po$rdcr do these mcn scpnrate in onc ruinutc P 
Xr. SADSD'EPB : I did not licar the particulars. 
Ur. GALE : 1,200 lbs. I R ~ S  present Then Xr. Biddcr spoke. IIc calciilatrd thnt 

an old man of x a r  carricil60 tons of gunpoidcr, and supposing thc guns w r c  fircd 
off a t  thc ratc of 50 rounds in each niiiiutc, with n 12 lb. charge, it  would takc two 
rncn, with n little machino whic1i we ]lare, to r u p p l ~  thc rcqukitc amount of poirdcr 
to Orc off 50 guns in a minutc on board ship. 

A M E X ~ I I E ~  : Suppose thcy fircd 200 guns in a minute P 
Xr- GALE: A thing not achickcd by any nard or militnrpinn hcrc. 3Ir. Bidder 

said, frcm his calculation, it would not be ncccssarf to go on firing at thi3 ratc ; that 
you would not L ~ T C  ti0 guns in a miuntc fircd with GO tons of giulpoadcr right 
ihrough. 

Sir F. XICOEOX: Tlic qucstion is hen- inuch em tllcsc t n o  mcn sift in fi 
minutc, sift and ~cparotc in a minntc, so as to bc uscful? 

A XIEMBEE: Xight not that dcpcnd rcry mncli on tlic m c x s  nscd? I f  you 
had a porcrful macliino ydu niiglit sift n great deal mnorc than by I~and. 

3Ir. SADSDERS: It noiilil dcpcnd rcry much upon arraiigenicnts snch as thc last 
RpCdiCr EUggCStCd. On board ship 
I takc it tlic arraiigcincnts a o ~ l d  be t h m :  'lliat tho pomdcr rronltl bc at tlic bottoni 
of tllc ship; that an clcrator n o d d  bc pro~idctl to bring the poadcr froin thc 
bottom of tlic ship to thc deck, or 3s ncar to tlic deck as it might be dcsiroblc to  
bring i t  for usc; that tko F C ~ J  same ha~~dlc which ~1,ak-c~ thc siercs would turn this 
clcrutor and rnisc the ponder from tIic bottom to thc top of thc rcsscl,pcpnrntc and 
sift i t  at  thc sainc tinic. You might by thc usc of two, or four, or ElX, produce a 
flcod of poirdcr iu that way, as hast as it could bc possibly rcquircd. In fact, it 
would bc as easy bbriiig np thc powdcr and separatc it, as it xoulcl bc to bring it 
up only. 

Iargc heap is formed. 

It wodd not be casx to  girc an ansiwr otr.hand: 

A M m m n  : Wonld you load the guns with loose pordcr ? 
ah. SAUXDEL~S : Of coursc YOU 11a-w to Oll  Tour ~liclls. 
Thc 3IExnm : KO, thc cartridgceo, hon- would JOU fill thcm? Would tlic tr;o men 

do that ? 
Ur. SAVSDERS : Wc arc comparing tlic usc of loosc porrrlcr. This proccs3 docs 

not profess to fill c'artridgcs. If you h 3 ~ c  to fill cartridgcs undcr thc prcrcnt system, 
of C O U ~ S C  JOU would ham to do it undcr Xr. Gale's sptcm. The only question is 0 3  
to fi supply of ncnt pondcr. 

Sir F, KICOLSOS : 3Izy I m y  a fcm more trorck, if I am not too troublcsonic 2 W o  
mmc h c ,  most of us, nwal nud military officcrs, to hcnr a lccturc that would liavc 
EOniC sort of bcaring upon tlie practicr.1 usc that this pon-dcr i3 tobc put to. Granted 
that this p o d c r  can bc protcctcd, \That nc arc rcry anxious to know i3, if it  is not 
really troubling Xr. Saundcrs too much, lion-, liming mixcd his poadcr and madc it 
safe, wc arc to usc i t in action? It is for t h t  rcason I asked mj- former question. 
XoiY Xr- Saundcrs sccms to supposc that thc powdcr is brought up loorc, " in D flood," 
1 think hc said. Thcn thc guns arc to be fircd with it. I will ask any gcutlcman 
hero how is that to bc donc? Thc powdcr must ncccssarily bc madc into cartridgcs 
bcforc it can bc uscd. If hIr. Smnders will bc kind enough to tcll us by what 
proccrs this pon-dcr, aftcr i t  has bccn siftcct, supposing Xr. Uiddcr's somc\rliat raguc 
calculation i3 corrcct, is to bc pot iuto cartridgcs rcndy to bo uscd in tlic guu, v c  
&a11 bc obligcd to him. 

Bfr. S ~ ~ S D E I ~ S . :  Do JOII do i t  by two mcn nonl  Wo h 3 ~ c  nothing to  do wit11 
tllc filiiug of thc c.'rtridgccJ. YOU want a ~ u p p ~ y  of cxpI0sir-c ponder, with a ccrtnin 
degree of r:ipidity. All that I can tcll you is, tlint you can obtain' that supply of 
q l o s i v c  poivdcr with any degree of rapidity which gou may rcquirc. Of coursz, 
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mcn-of.,rari but according to Four sgsttci11 \re must fill thcm in action. 
air. SansDEn3 : I do not suppose that for n moment. You mar carry o sufficicnt 

number of cartridges for your own csc. 
A 3fcsrnEn : If you can Iiarc csplosirc pom’dcr in ca r t r idp ,  nliat is tlic usc of 

sour protecting powder1 Besidcq our cartridgccs arc al l  in cases, and no fire e m  

Xr. SAUA~EILS : T‘cry good. If thcy arc tlierc and aro safe thcrc is nu end of 
that. It just confirmswhat I said, that cartridgcs arc mucli safer than loose powder. 
Still you must rcmcmber that I am cntcring upon a point of tlic subjcct i\liich I dis- 
tinctly statcd I could not undertake to do. I do not think, if you camc licrc d t l i  
the expectation of hearing liow all this i3 to  be manipulntcd in action, that you 
~ o u l d  hare askcd a non-military man to occupy thc position I occupy this cvcning. 
I camc hcrc in the liopc of hearing some esplmation and information front military 
men. I can only €37 that Mr. Galc’s proccas can be ~ c r p  readily applied, and thc 
ponder rcry rcadilj rcstorcd. I t  is for militatr mcn to sax lion- t h y  will i1Sc thc 
proccsa, The Prcsidcnt askcd just norr if some further cxpcrimcnts can bc madc. 
I f  agrceablc, I will show FOU Lord Bury’s test. 

[Nr. SAUSDERS tlicn exhibited somc cspcriments to shor thc impossibility of 
exploding gunporder protcctcd by Mr. Gale’s proccs] 

Captain S C L ~ ~ :  I ehould be glad to hare an ansmr to thc qncstion, as to 
wlictlicr kc liaj by any mechanical tcst ascertained that there i3 nono of 
thc protecting powder lcft with any portion ahich hc ma7 h a w  sifted-in tho 
ordinary nay ituould Lc siftrd in, not taking particular carc to sift it- that undcr no 
circumstanccs is thcrc a portion of thc protcctcd powder lcft? Bccausc it  i3 most 
difficnlt thing, if wc takc any two subrtancrs nnd mis thcm intimstcly togcthcr, to 
mcclianicallj- scparatc them again. 

Mr. SAFSDERS : This morning I took n pound of Curtis and IIarrcfs gunpowder. 
Imnicdiatclj I rcccircd it I appliccl to i t  as good a tcst ns J U I I  can apply in n rough 
way. 1 droppcd i t  on thi3 glass, and thc rcsult was that a grcat dfnl of dust w3s 
lcft on tlic glnse. That I bclicrc is a3 good n tcst a3 you can liarc a3 to the quantity 
of dust which is left on tlic pomlcr. Kow, nflcr I did tliat, I separated some poador 
rh ieh  l1ad bccn mired, and drop cd that on tlic glass, and I found that tlic qwntity 
of duet lcft was rcry niucli less from the siftcil powdcr tliaii it was from Curtis and 
ua r rc f s  powdcr nliicli lied not bccn mixed, simply hccnusc it Iiad bscn rcccntly 
siftcd, and it is my impression that powdcr should alrrajs bc siftcd almost imuie- 
distely bcfore IWC. I bclicrc this i3 a tcst wliich gunpo\~dcr-makcrs gcncrally use, 
and vhich tho consider wry  entisfxtory. I cannot by this ligbt discorsr that niiy 
dust 11aa bccn {cft on this glass after chopping upon it powdcr that has bccn mired 
and Ecpnratctl. 

Thc C ~ A I I L X A X :  Wliatcvcr t h  mcrits mny bc of thc inrcntion which 311.. Gal0 
has put bcforc tlic public, I am sure xrc arc indebted to Mr. Snnnrlcr~ for tlic lccturo 
wllicIi lic 1123 sddresscd to 11s. I om mrc I may thank hixu on bcliilf of all  \rho arc 
hcrc prcscnt. I would iiow ask Dr. Millar kindly to giro u3 tho infornation which 
lic has proposccl to do. 

cartridges arc not SO dangerous. 

gct n t  tllCrn. 

A NEW NETALLTC CARTRIDGE FOR MILITARY PUEPOSES. 

By DR. J. NILLAR, F.G.S., P.L.S. 

Soon after tho Government hadlast surnnicr mndc I m o m  tlicir inten- 
tion to arm thc 60Idicr with n breech-loading riflc, I bccnrnc much in- 
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