HEW KINDS OF GUNPOWDER

TO MEET T8 REQUIREMENTS.

GH HOODEEN VWARRALE,

CE SIL.CW-ETANING POVWDER—NOISE-
3 AND SHOELLESS POWDERS.
Brown sunnowder was introduvced In 1832,
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It hos Leon zencrally suppoxed that the inven-

u

Drackenbary stated in London that England
was the first country to make slow powders,
and that the German powder came in long
atter the experiments at Waltham Abbey. The
chief characteristic of brown powder is its
slow rate of burning, This is due to the fact
that it contains very little sulphur and a pe-
culiar kind of ¢harcoal. Sulphur is a powerful
Kindiing agent, and any powder may be slowed
or gquickened by varying the proportions of this
ingredient. ©The composition of browa or
“¢ocoa” powder was kept a secret for a long
time, but it is now known thav the Gorman
powder is composed of 7Y per ocent. of potas-
siuwm nitrate, 3 per cent. of sulphur, and 18 per
cent. of lishtly baked brown charcoal made
iroin slightiv carbonized straw. FPrevious to
1832 the powder formnla ths world over was
sbout 75 per cent. of poiassium nitrate, 10 per
cent. ¢f sulphur, and 15 per cont. ol charcoal.
The Dia Ponts in ihe Brandy wine, who supply the
Government with powier, have succeeded in
maizing brown powder that has given as good
results as the foreign article.

Irown powder is madeo in hexagonal prisms
ono inch long, picrced longitudinally with &
contral hole. In making up cartridges the
prisms are built up regularly like a honey-
cuinb, with tho holes over each other, so as to
form continuous tubes througn the cartridge.
""he object of this is 1o permit the gisvs 10 per-
nmeato through the extire muss. YWhen the
chargo is igunited the flume and gases rush
through t0 the oiher end ef tue cartridge, in-
fluming each pirism in irts central hele, thus
¢ausing them to burn from in out and conse-
guenily producing & Progressivaly increasing
surlaco of icoition and evoelving increasing vol-

uIges of gos., lMeuce brown powaer is some-
tiineas casled *“proyressive,” but the term applies
reaily 1o ail powder, fire grain as well as pris-
matie, because in the true ssuse of the word
Duwaer i3 Dot &R 6xXplosive such as gun cotton
or nitve-slycerine,

Tue velocity of combustion is greatest in {ine-
grain bleck powder, which ssems t0 explode
whnon ignited, so rapldly is it coasumed, and
stowest in browan powder. A prism of black
powder of the ¢id ¢compositicn wben ignited in
open air burng 1y less than a second, while a
siwilar grain of cotvow powder 18 neariy sixty
times a8 lony in burning, giving off dense Voi-
nines of witte snoke,

As the veloceity of combustion of black pow-
der isalmost instanianeous, the pressure arising
frouw it vesewilos the toree of a sharp, quick
low, apnd would impese upon tiwe gun in wich
it 18 fired sovere siruains if the projectila did not
IMOVOe 4b oace ana relievo it. For this reason
Llack powdsr cannot bs used in high-power
ssaps whieh emuyloy & long heavy shell having
upon its rear end a band of sott metal the
dizimneter of whiel is greater than that of the
bore of the zun, so thic shell cannot pass through
the bore until inis metal is foroed out into the
orooves of the prilding. Now, 1If the gun were
tonded with bilacik powder the pressure would
rise {6 its maxiuiiun almost ot the instant of
irgpition boeiors ihe shell would have time to
move, and the result would probably be the
destructien of the gun., ‘The case Iis vury
differeat with browa powder. When the
charge 1% igunited the upresaure is low ot
tirst, gradusdy rising until it is sutiicient to
s1art tue sheil; tiho copper band is foroed 1nto
tlie grooves, akd the projeotile starts on 1iis
Nignt, slowly as iirat, but with a velocity of
9,000 feot per second when itleaves the muzzle.
As the space between thy shell and the charge
increases the pressure of tie gases would rap-
idly roll were 1s not for ihe fuct that the pow-
der is giving oif ¢onstantly-increasing volumes
ol zne, In this way the uressure 18 maintained
on the projectite all tho way to the muzzle,
thus greasly increasing its muzzle velocity. I
1s clear, then, that brown powder gives a much
nigner mean pressuro 1a the gun than black
puwiler, and that tho maximum pressure is not
yeache: uutil atier the projectiio 1s started. In
a six-inch steei: breech-load!ng rifle the maxi-
miam presanrve ig iifteen tong, and the pressure
a! the muzzle {rom thires to 10Ur toLs.

Tiho developiventof powder has lagazed behind
that of wuue, Bervre thoe- **steel age’ of guus,
tiie tetudensy wis toward an increase of calibre
only and vonseqguently loerger charges; but as tho
citnrge ot gaick-burning powder increased, su
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VALUE OF TZE INVENTION OF BROWN

didd the pressures, snd the gualoakers had to |

provids sgomo mesns of protecring their guns
from the vioient stritins set up by the pressurs
of the powder gages. Thon It was that the prin-
ciple of buitldinz nd guos by sorinking tubes
over tubeaes was introduced, and tiis system has
hieoir alpost pericciedin the hiZh-power built-up
punyg of to-uday waieh forim the armaimnont ot
overy wilitary power. Siow powder followed
The wrouavhi-iron vualit-uwp £an, and jorced an-
oither chango in the manuiacture of ordnance—
the gan hadl to bo lengrhened and jn conse-
¢uenco breech loading becarmo a vecessity and
not o matter of cholce. By increasing ihe
teavth of the bore and chamnbering the piece
inw charee ol siow powder was greatly increased,
and in the nevy ouns the rule for the charge is
one-hntf the weisht ef the projectile for a gun
tuirty cailtbres long,

T producers of ¢ombustion of powder are
liguid- and 2uses, and tue actiul temmperature
aboutr 35,3007 Fanreuheit.  Atv this temiperature
1iie volumoe ot the gases is about €ix thousand
times ihat of the powder, but when cooleddown
10 e ordipgary icmbpsysture it is about two
hondrod and ¢izhi g Limes greater. Brown pow-
aer wienl Hreid oo ocun jeaves a reddish de-
posis 1 the chambver and on the fnce ol the
nreech plug.  Ylrs deposit when cool is readily
fiaked o It is composed of G4 per cent. ot
votassium carbupate, 1.1 per eent. of potassium
bicarbozate, aud 22 per cent of potassium sul-
Jhatao,

The knowlodee of what aectually occursin
the churize durine combastion must, of course,
Lie ultogetler t2reoreilcael, butit 1s probable vhaty
Mir. Begeno Du Poud's theory 13 not Iar wrong.
o rayve:

*I'he action of such powders seems to bo as iol.
Jows: Cpon tiring tho charge the gases contined in
10 powider are roleased aud act 10 expel by thelr
cxpunsion the projectile toward the mwuzzle of the
g, This 1 term the *first explosion.” At tuis
Lone thie oxyren gud hydrogen uare released as
ases, but uider too grout heat to uniie in the
fovin of steatn. As the pressure is decreased by
1nas niuiion of the prolectile in the gun this heut
ulso decreuses, and e gases—oxygen and hydro-
ren—uinite in the form of water. The heat gou.-
erated Ly this union at once changes the water
11t steam, and this expansion, wiich takes place
Ielore thio projecidle leaves the muzzle of the gun, I
term the ‘weconid explosion.’ Thero 18 thus formea
n powder of sreat explusive force, which acts twice
upsn the prejectile. 1 have alzo fouand that such
powdoers are very effective in dissipating the smoko
avising irom the discharge, owing, as 1 suppose, to
the faes that the stelin, generated as abovo stated,
condouses, and in 8o duing absorby Jarge quantitiey
of the carbonate of potash, the solld portion of tho
Tresult of decoruposition of a charge of powder, and
1hat portivn which torms the smoke.”

Ajl tbe brown powder for the navy is manu-
faciural by the Do PPonts, and before accept-
ance it 18 seuy to ths Naval Ordnanca Proving
Ground to be tested. 1ts piysieal qualities aro
detormined at the powder yard, and at the
proving grouand 1t 1s tired for velocity and
pressire. The Government specifications re-
qiire nopreasure ol 15 tons per square inch 1n
ihe  chamber aud 8 wmuzzle veloelty of 2,000
ieos ner secomd. The veloclties are measured
hy thie Doulongé ehronoveraph and the pressure
by tho crusher gauge. ‘the sepecilic gravity of
hrown pewder ranges from 1.821 in the d-lnch
B sl to 1.5 in the 10-ineh B. 8. R.

the aviention of this general public has lately
Leen called to so-cailod *“swmokeless’” and even
noizoless powdera, There arc several patents
on tho former ciass of powders, and Schultze'’s
powder s an early example of it. They are all
¢l nitre-eniton or other kind of nitro-cellulose,
speciely sreated with thie view of producing
giower-viurning sithstance, or of nitro-glycerine
o> nire-ecottonn, The Ifrench have adopted a
ripokeless powder (Poudre B) for the Lekel rifle.
This 18 2uid to possess high ballistic qualities,
and 1o produce very little amoke, but it 18 also
reported to bo very deliquegcent. Prof, Deering,
Chief Assistant Chemist in the War Depart-
ment, In a rocent lecture, summarized the views
of n I'rench writer on smokoless powders as
fuilows:

* As rogarda the 1nfiluence which the nse of a
smolreless powder «wouaid have on tactics, the writer
yomintks that (e sunjeot is at present conjectural,
but soie obviotts censequonces can be foressen. In
thhe cuxe of artillery, the use of smoukeless powder
frainst an ehewy slmilaviy provided wouid render
precis.on of  aim pus2ble, aund would atiow the
vfeet of fire to bo scen. A sweil drawback would
bo that ie wonld be mole diticult to execute the
movement recommaended for eveiding the eftects of
well-irected tire 1rom the enemy, Viz, advaucing
the guans by ha'd aboutl firgy-tive yards, a move-

inent invored by the cover of sinoke. )
“* A4 regards infantty, he thinks that the gquestion

{8 mors complux. The smoke clond with the old
powder is less dense thau in the euse ol artiiiery,
and interferes less with the maintenance of oifec-
tive iire. The smoks shuts out the sight of death
and snflering and gives & sense oi proteciion: a
falae sunne, Lowever, 48 the smoke really betrays
the infantrv’'s position. By these rematks the
writer does” not mesn to fiud fault with *Poudre
B': on tiis coutrary, lto regards 1t as o necossary
accompanim:nt of a redaction of calibre of the
rifie, the old vowder causing too much fouling. 1f
she onemy wers also provided with a simokoless
posder, the balance of advaniags would be equal.
izeds oth sides would have to modify eXx-
iating tacticzl arrangements. Surpriss would
be o factor of the groatest importance in the
nse of artillory and still ‘more of infantry: the
iaster can tind footing anywheres and remain un-
noticed for along time while kReeping up fire, the
smoke alone betraying their whereabouts. Hear-
ing, it is stated, will not be able to take the place
of Bight in judging of the direction Irow which
#ring wilh smokeless nowder proceeds, Col. S6i-
bers haviur recently shown that the apparont
direction differs much from the true one on account
of the disturbing influenco of the projectile on the
sound waves produced in firing.”
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