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above, and for this renison, that as the restervoir of'
condensed air is commonly very large in proportion
to the tube whichi contains the bail, iLs density is
vory littie altered by pasiing through that tube,
and consequontly the bal is urged ait the way by
nearlv hie sanie for-ce aosatthie fi-st instant; whereas
the vo)lume cf the gas arising from inflained gun-
powrdor je very small in proportion tu the barrel
of' the gun, and by dilatting inte a comparatively
smal1 space ns it urges the bail along the harrel or
tube is propiortionntely weakoned, and iL alwrays
ace less and lels upon the hall in the tube. IIence
it happens that air compremsed onily ton imes into
a large recei ver will projeût its bail with a velocity
littlo inferior te gunpowdoer."1

WVhat is here aaid cf air applies with oqual force
to the gaues. Besides, the ignition of the char-ge
of gunpcwder is notinstantanecos ; itis progressive
operation, go that the bail when pr<ojected by gun-
powder is subJect, when paseing fi-cm the broochi tu
the muzzle, first to a constantly increasing, and
thon to a constantly diîninishing force.

IL wvill be ioteresting to contrast the cost of gnn-
powdor and of the gases. The length of a 68-
pounodor le 9-49 feet; the effective length je legs by
the semi-diaineter cf the bore, which is 8-12 inches
-the lengtli is, thercfore, 9-11 feet, and the capa-
city 4-41 foot. As a ton cf' zinc evolves 1966 ou bic
feet of tHe gasce under a pressur-e cf ten attnos-
pheres, and ns its price varies front £20 to £30,
the cost per- round of shot, eut of a 68-pounder
wouid lie as fcllovrs, under the fuliowing pressures.
At-

.e amoeperesOs.bod. at £20-- Is. 4d, at £80.
20 19 " -28
40 " 87 " 5 - 4
60> 5 4 " - 0
se 7 2 " -10 9

100 8 2 " -13 r,

Nomr, if thie Enjcyclopoedia -ilctopolilania be correct
iii saying that air, coipressed ton tintes, vrill pro-
ject a bail with a velccity little inferior to gun-
powder, surely these gases, when compresscd ton
times, that is, to a pressure of ten atmosphores, and
explioded, ought to rival and surpass gunplwder,
as they wculd, in addition to the force due to the
ten atmosphcres, impress a force on the projectile,
at the moment of its flight i'onLmsta rs
sure. But when contrnsting the cost of the goases
ns a projectile force, and that cf gunpowdor, it is
sarer to ho under, rathe- than over the mark, sie
thon, notvrithstanding the didtum of' the Pijicyclo-
roedia 31ct>opolilaîea, we will base our caleulation
on the ilqsumption that tho gases condensed 20
times, and developing on their explosion a force
equal to 300 atmnospheres, will produce cffects equal
te those of' gîinpowder ; the cost for shot will, as
'we have just seen, be from les. 9d. to 2s. 8d.

The cost Of gtinpowder varieî, of' course, with the
price of the articles from which it is neanif'actured;
it ranges frein one to two shillings per lb. A 6S-
poundor talles 16 pounds for a Charge ; the cost-per
shot je theref'crefrom 16s. t 32s., consequently the
gasos -dre by far the cheapor f( rce, for- even at 100

atmîslîcesthoy ivould only cost fi-cm Ss. 2d1. te
138. 54. scarcely one-haîf the prico of gnpowdo-,
but at 20 atmiospheres they %'ould scarcely ho one-
tenth (if tlie pr-ice.

Gunpuwdci- is dotericrated or destî-oyed by tho
absorption cf nacisture; this could flot happen to

thie gases. This absorption of damp is a constant
cause o"great and unknown lo-eses of strength,"P
and a little more or legs moisture wiil alter înos
materially the accuracy of practice. Attempts te
proteot gunpovrder fronox moisture are a consetant
soucrce of heavy outlay, which should be bol-le in
mind when comparing the relative cheapness of
the forces, and " no de(rree of care" cari altogether
presserve it from. receiving some injury. (Sir I-1
Douglas.)

Then the force impressed upon the projecile
might bo increased ad li.bitum. Tfhis cannot bes
donc with gunpowder, for if' the charge be icensed
beyond a certain point, a diminution of force
resuite, as part of' the powder je shot away unig-
nited, and the powder ignited acte for a t3horter
space on the bail, but in te electric-gas gun the
pressure may be raised to nny point in the gas
gefleratr so as ta impross the required force upon
the projectile ; thus, if' it vas f*ound that a 100.
pounder, propelled by a force oquai to that cf gun-

,powdor had nu effect upon an iron.plated vessel,
the force might bo dorobled or treblod until the
desired recsuit was achieved!1 indeed, it is probable
that these weapons would seulie the question of
itrmour-plates, because if', as Mr. Scott Russelli
holds, the thicknoss of the pintes cannot bc usof'ully
incroasod beyond 41 irîches, ns acon as n w-oapon
is constructed cf suflicient force to destroy tis
armour, it will ceaso to be a protection, an(d viil
only insuro the sinking or capsîzing of the utilocky
vessel it was intended to proteot, lîke the koiglits
of former days, wvhose arinour at Iast hecamno 80
heavy that, if' they chnnced to ho tirilor.ed, they
%vere coînpoflod to lie pr-one, unable cîior to reuew
the 6ight, or to consuit their safory hy a retreait.

It inay be obsorved that it would bc dificuit,
vrhen the firing proceded froox works in any way
extensive, or frum maskced batteries, for- an onoeniy
to discover tîte preciso puint where one cf these
w-eapons w hich threw the prqjectilos was situatod,ns
there would be 8emoke nnd no report (foi' a vacoin
would be formied by the explos3ion cf the goiss).
In most cases this wouldl pr)veo f signal ad% ant;ige,
among others-as flot nffoe-ding a mark foir the shot
cf the enemy, should ho seek to disablo the woapon.
Beside8, the absence cf snioko would riot interfere
with the aim cf cther weapons, and the absence of
noise would enable the orders givon by thuse in
conmmand to be distinctly heard.

Thoro would ho practicnlly nu report ; the report,
snob as it would lio, could flot be heard beyoîîd a
few yards-it would be 500 times legs than that of
a cnnnon, and 10 imes les than thau that cf anu
air-go n.

Whon a cannon bocomes heated by repcated dis-
charges of gunopoowder, te elasticity of the inetal
cf which it je composed je dimini8lhed, and the pro-
peorties cf the îveapcn are imnpaired. It i6 probhable
that rifled cannon (other things beingr equail) are
liable toi be more quickly hoa-tted than Those with a
sniooth bore, owinrg Lo the fact that the bail ineots
witli groater resistanco in moving ail<cg a riflodl
bore than a sn-ootli bore, and consequently con-
sumes umore time in reiaching the ni-zzie. The
l)airel of t e weapon is thoiefore su 1 jected for a
longer period to tMie action of the Iigl,;ily hcatcd
grases evolved 1y Lte ignution cf' te guiî1îîwder.
This resuit could flot arise fromn the action cf tilo


