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1 may further remnrk that Inasmuch as the ohingoe of strainain
thic matorial, and the attendant chango of tompgrature (s not uni-
form throughout the alteration of condition in the structurer will
beoaf the mara {mportanee tH guns when the chango is saltem
than in those when it folloswws n unifornt law, un flcnco 1t 18 thot
In gung constating of sany uops tand cspeeially in wire-butlt
vuns) tlle matter 18 much less importont than 1o guite conslating
ufouly twoor threo rings.

Noy i“ the gun of muany colls, these alterations would be very
muce f cuty add tho wirc-gun, they twould follow nuniform lnw
whieh m\gh eastly be altowed for fu the orlglnal construotion, 8o
lluu by firithg o chnrge without ashot, tho ‘:un would at once be
iroukiit up to ity maximum state of strongth, or very neafly so,
and subsequcnt Aring would make Mttlo or no differehco,

The ot of heating. therofore, inny ve fully provided agalnst in
a run hullt according to forinula, but might have very sorfoas con.
sequences fn one bultt up hap-hinzrred.

Having thus Inld down tho gonoerrt principles of construction,
{ witl brictly refer to onic or two systems of gun nking in jlidstra.
on,

I regrot that I am not able to say nn?'mlm: beyond what I igve
already sald with respeet to Str Willjam Arnwstrong’s systom,
owing to my hot naving recelved In time the Information which
captain Nobl¢ has kindly sent me as to tho dimensfors and
shirinkages cinployed at Elswick.

Tmust therefmre eonfine my remarks to Sir Joseph Whitworth’s
aud Str Williatn Palliser’s guns, and I begin with Sir Joseph
W hitworthi's.

BIR JOSKPHt WILITWORTH'S GUN.

Formerly Sir Josoph used to build up his guns of conecentrie
Fings or hoops, made stightly tapor and forced one on theothey by
hydrantic pressure.

Ry the extreme accuracy of workmanghip for which 8ir Josepfs's
establiglment huas 8o long been Justly fanied, there conbo nodvobt
that £ the ealenlations are corres ¥’y made, a very excellent gun
could be made in this way, though of course it would be costiy;
bt Rir Joseph has such porfect contidence tu his compressed stee
thut he doex nut now dedin $t necessary to avail Bimiketf of the ad-
ditinnal sirvugth which would be obtained by Smmng tho success.
Ive ioups on under shrinkage, so thnt {h faet his prosent gun, ul-
Lhouw :hobnil up of successtyve rings tor the arlie of convenieice, I8
tn the satne condition refative 1o Iinternal sttalng as would boa
solid gun of the xnme dimenstons and materlals.

Admiring, as 1do, Sir Joseph's material, I think heisnotglving
eith 1 1t Dbusde tage P'ay in thus abandoning tho true princl-
ble vt cotl cunstraction.

(70 Ve Continved.)
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Scientifie Notes.
+ The Average veloctty of 1ight ts 155000 miles pret secoml.

— 1\ eubile fool of alr swelghs S35 gratns  Water 18825 times heav-
}‘ rthan atr. A cubie faot of wanter wetghs 62lg e, a gatlon € 52-100
L.

—Platinum has been drawn into wiren only one thlnf-thoun-
nulih part of an inch, visible to the eye, and vne mile's length
welghing oniy one grain. .

The epeed of an electrie spark, travelling over a copper wire,
Yius hee nonseertatned by Wheatstone to be two hundred and elghty-
vight thousand mtlct in n second.

Sovan.—I8 the eftect produced upon tho ear when air iase. in
motton within certain Jmits of rapldity. Audible sound begi.s
wlien about thirty-two vibrations per second are made, and ceases
when about 40,000 vibrations per second are reached. In an organ,
the eepest note has thirty-two vibrations persccond, the bighest,
39 The compass of the human voico is, on an average, about two
vrtaves. Deep F of & bass singor has 87 vibratlons per second;
umwr Gof treble, 776,

‘e number of vibrations correaponding with the middieCof a
musical Instrument i8 52 per seconid. A6 octave below, half the
number ; an actave above, twice tho number.

Snund travels at the rate of 1100 feot por second In a still atmos-
phere  The distance in feet botween an observer and ine point
where nstroke of lightning falls, mnf‘ be known by multiplying
1100 by the number of seconds that clapse after the flash s seen
untll the sound 18 henrd.

The force of expansion of solids by heat fischormous, Thus fron,
11 heated from 89 F° 212, expands 0012 of its length, to produce
which ehange of length by mechunical means would require a
force of 15tons,

GUNPOWDER~Compositton :=75 saltpetre, 10sulphur, 15¢charcoal.
Average specifiegravity of tho various sorfs used in t;:o Enginecer
Bervice to water g8 858y 2 1.
Average welght per cuble foot = 56 421Ds.
“ gewq s R ek = 033 1b.
L3 113 3 o

= 5288 0z
Cubtcecontent . . 100 1bs = 1778 cublc foot.
o .. . 1b, = 07 s
' e . 4 = 80-6374 cubid {hches.
" e e loz.= 17916 ]

‘The heat developed at the moment of oxplosion i8 4664© Fabr,, and
the mnunlngognn frexsurc, it the puwder closcly fills the chamber,
15 40 tons or 80,000 1bs, to the square inch.
Careful expertmont by De Saint Robert with rifled canon of 3%
inches boro, 84 1bs shell, 1!, 1bs powder, gives 1300 f8. volocity
¢y second, or a lttleover lﬂ% miles per hour, for the shell when ft
eaves the mouth of tho canon, which 1scqual to a forco of 219,000
root-pounds, or a 1ittle less than seven horse power But thqheat
as taally developed by tho above amount of powder corresponds to
nhinoxt lhlrt,\'-t‘\vo horse-power of work ; seventy-nine per cent. of
Ca e S A ERee 00 Lt

Honsx-POWRR.—When Watt began to introduce hils st
came-cngt-
nﬂlho "vlshed to boable to state thelr power as compared wlll.noln‘::l.
(}:’ orses, which woro tlien generally employed for driving milis
¢ accordingly made a sorlcey of oxperiments, which lcd hitm tothe

conclasion that the nvorage potwerof a horse waa aufcient tor
g nlre
about 83,000 1bs. one foot in cal holght per minuto, and this

u vort
hasbeon ndo‘ptod in England nn‘J this country as tlie gonoral mea-

suro of

owe
Awn&rmn has one horse-power for cyers 33,000 Ibs, of
: wnte

:llowlng in the atream per mintite, for eacls mym of fall. To complug

10 fowor ofa st.'ronm. thorofore, nultiply the arca of {ts crons
sect gl: In feot by tho valocity in feot por minute, and wo haveths
Liply e b3 o Tt S s o I iz 20T

s unds inacuble fuot o

and'this by tho vertienl fall in rco,;? angd we tiave moutcgot-p‘gm?d'é

pur minuto of the fall ; dividing Ly 83,000g1ves us tho homoyower. .

For examploe : A stream flows through a flumo 10 foct

H wido, and
tho d?pth of tho wator Is 4 feet ; tho ngon of tho croxs seatlon will
bogo cot. The volocity §8 160 foot por minute=—40x 160 s 0000
cuble feot of wator flotring por minuto. 0000 X G = $75,000 = the
&%undu of water flowing per minuate. Tho fall I8 1D feot s 10 X 8753,
0= 2,750,000 = the foot-pounds of the wator-fall  Divido 3,700,000

)y 83,000, and wo have 113 21-33 as the horse-power of the fall,

The power of n atenme-engine s ealenlntod by multiplying toget-
her the area of the piston In inches, the mean pressuro In pounds
por squaro inch, the longth of the stroke in foot, nnd tho number of
strokes per minute ; and dividin <X ]

‘)V‘t'vgg_og-r\\:n:g:%{glélgﬁcmis()lw0 , ‘c‘{' cggt (‘)ftll(w \{a&cr. Tho act.;ml

8 less n the Ind{cnted power, owin
ro a lass frowm friciion ; tho amount of this loss varles with thg

arrangement of the engifte and the perfection of the workmaun- !

ship,

MOLECULES.—A moleculo 8 tho smallest mnazs {nto which an
substanco cun be subdivided without cﬁnnglng its chemioal nn)L

turo,

All substances are nggregntions of §solated molecales.

A ‘x\)‘}cce o“:old huvingsix planosurfaces, each one Inch square is
called a cuble inely of ﬁold and looks as if it solidly filled that
space  But it is not sol{d, for it 1s compored of Individual mole-
culos{ which aro scpnrntcd by comparattvely wide intervals.

Bolecules are, to uso tho langudgé of 8ir William Thompson,
‘“ pleces of matter of'mcnsurnblo dimensionsg, with fhape, motion,
and lawsof action " A molecule of glass, ns moasured by this
gmg?:l?phcr, isono five hundred millionth part of an tnch'tn ul-

Equal volutes of Substances, when th &t stato of gag, and under
1ikke condittons, contain the same number of molecules,

The number of molecules in & cublic inch of any porfect gas, nt 82°
K, and 30 ins. baromotor pressure, 18 oue hundred thousand mil-
Hons of milltons of militons, or 168,

Tho molecules of bodics aro fiever at reat, but havea constant
motion. The moleculesof a gaaconfined In g voseel havegroat en-
crgy, are always ﬂylms about at n high volocity but in strajght
linecs. They striko agalnst each othor and rebound, they drive
against the Inner walls of tho vessol, and the force of thls fmpnet
aguinst the walls we call the pressuro ofn gns.

At o baromoter piesaure of $0 inches, or 15 1bs. to thesquare Iinch,
temporature 82° K., the molccales of hydrogon have a velocity ot
8097 feet per sccond', or over 4000 miles per hour. The enorgy of a
pound of hydrogen, under the above conditions, 8 cqual to that of
a cannon-ball of tho snme welght having the samo velocetty.

A cubic inch of wdtor mny by heat bo expanded into gaseous
form, or atoam, occupying the space of o cuble foot. In both forms .
tho same nomboer of molecules of water wre found ; but In the gas~
eous condition, the molecules are mueh more wfdoly soparated
thap in the liquid ; so wldely, in fact, that a cubic foot of alcohol
vapor together with & euble foot ofolthier vapor may be tntrodnced
{nto tho vessel—or, aﬂmromly, ust as muaoch of the aleohol, and
Just as much of the ether, as if there were no water vapor present.
All these vapors remain separate; they do not chemically anite.

A Big Scorec.

The Toronto Field Battery' Figures Eclipsed—Big Werk Ty
the Montreal Field Battery.

QueBEc, Sept. 27.—The Montreal Field Battory fired
to-day in the Dominion competition, and succeeded in
making tho highest score of the season, i not on record,
in the Dominion, being a total score of 555, thorefore
beating the Torouto battery by 73 points Lientenant-
Colonel Stevenson, in command of the battery, is highly
delighted at beating-the score of the Toronto boys. The
firing party of 16 men, commanded by Licutonant-Colonel
Stevenson and Capt. Oswald; arrived here yesterday
morning and went to tho citadel, where they were imnost
hospitably received and entertained by tho officers -and
men of A * battery, Contrary to the usual custum Lore,
they found that they had to take their guns and targots
down to the Island of Orleans, and when there, to put the
latter in position previous to firing. Al of which was
formerly done in advance while Cul, Strango commanded

here. The wenther was heavy and rainy nearly all day,
thero boing only two or three hours of sunshine in the
forenoon, but neverthcless the shooting was excellent
throughout. The three highest scores were:—Sergeant.
Hastings, 43; Sergeant Ma.. L, 12, Gumner Mofiut, 41.
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