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in respect 10these, only on the actital re-
suits slnringing frorn thenai.

The coîîduct of wir is, therefore, 'the for-
mition and condurt of the ighting. If this
figiting was a single act, there would ho nc
necessitv for any further subdivisions ; but
the figlit is composed of a gre-iter or less
number of single acts, complete in them-
selves. wbichi we caîl combats. From tbis
arises the totally different activities, that of
the formation arîd ccnduct of these single
combats n tbemselves, and the conibinatior
of tbem witb one another, swiAi a view to the
ultimate object of the war. The first is
called tactie the other Lqtrattegy. Accord
ing te our classification therefore, tucticià l6
the theory of tbe use of military forces ir
combat; strategy is the tbeory of the use of
combats for thie oh.jeet of the war. 3rd.
Theory of war (or lat class of activities. 4tlî
Art or science of wvaî. 5,'h. Methodicism.
6th. Criticismn. Mt. Examiples. 8thi
Strategy in generFél. 9t1h. The combat o:
tactics. lOLh. Military forces, or the con-
sideration of things appci taining to an army,
whichi only corne under the hu.ad of neces-
sary condlitins of ightiîig. 31 th. Defexîce.
12th. Attack. l3th. Plan of war.

WVe now comne to the second dlam.s of activi-
ties or preparatiums for war, the more im-
portant sub-divisiofls bein-

1. Artillery. 2. Permanent lortificatiot
and the attack and defenco of fortresses. 3.
Military and field for-tification. 4. Military
legilation and administration. 5. Militery
topography, reconnoisance end huIAd sketch
ing. 6. Hligher geodcsy andl trigonomebrical
surveying. 7. Physical 'sciences in their
military applications. S. Appied mechanics
and machinery. 9. Architectural andl hy.
draulic construction. 10. Foreign languages.
Il. Veterinary science. 12. Telegraphy.
13. Photography. 14. Gymnastica, fencing,
swinming. etc. 15. Riding. 16. Drill.

ART ILLERY.

If treating of the great sut) division of
artillery, we should probably divide it into
the following parts and Buh-heads, viz. :

Part .-- Ordniance, Carrnages and Ammuii
nition- a, gunpowder, manufacture and
effects ; b. cond3truction of ordnaiice ; c, sys
tems of rifling ; d, smooth bored ordnance;
e, rîfled ordnance; f, constructionî of artil-
lery cairiages ; g, îrtillery travfelling carri
ages ; h, standing and aliding cariuîO5e, bed,
and platformis i, ammunition for imooth
boredg uns;, /, amîîîunition for rifled ordn
ance; ., means of iringe ordniance, rockets:
1, Bsnall armas.

Part 2.-Principles and Practice of Gur
nery-a, importance of thie knowledge ci
the principles of gunnerv ; b, the-forceî
which act upun aprojectile wibhin the borE
ot agun ; -,iniitial velocity; d, forces whicý
lirnit the trajectory of a projectile ; e, devia
tien of projeetiles and principles of riflng:
f, penotration of projectiles ; g, practice ci
gutinery ; h, accuracy and rapidity of ire.

Part 3,-Organization and UJse of Artillery
in Warfare-cy, progrees of artillery hn tlà
16th, 1701 anîd l8th centuries; b, artiller3
in thbe l9tb centur y; c, organization and
qquipmsent of artillory.

.P rt 1-1 would break up mbt three suh
.hedg, Vi.: , mp1oyment of Field Artil

-et ., &egoArtillery ; ,Artillery foi
'Oseho,,and Cosit Service. Our time, thiý
evtmg limita us b the eztendèd cxc minl

«-mobut one Bubdiead, vis., éaub-.head1
.fp'~ ôdIv~iaion c projectiles, anL

priecïples of riffng. ztthnin
Projectile weapons, OO'dil b h- na

mer of tûeir Iight', ad1SW@f astieLly philo
pphoeId~,js.oê t0f~@Ia88:-Thei

.ý,v 1îlke tbe4êsetw, kovone end foremnot
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througbout their flight. anud atîike witli that
end first . or they may, like a stone thrown(
from the hand, or a rounid shot, large orî

ssmall, travel witlî iny or ail parts of thek
) surface in, succession foreiost, Fid strike(

indeterminately,
i When a quality is tv ie or twoended,1

s0 that one ide or one end is the exact re-
sverse of the other, philosophers call such

f twosidedness or two-endedness I& pol',irity"-
ethus, rnagnetism is said to be a dual or twvin

ýi joining ot forces. There lsaa north pointing
eextremity of the suspendeil m ignietie needie,
sthere is also a south pointing extremity,

hence the propriety of the designatiotn

iWith equail propiiety may the h signatiotn
,f be applied lu mnissiles, tliose wlîich pursue

*their flight through the ait, always kceeping,4
one end or Rispect forernost, are 'Ipot ýr pro-

*jectileb"; thoso. on the contrary, which do
i.not are non-polar projectiles."'

r Th'is distinction is not driawn foi, the nmère
*sake of introducing a new word b the milii-

tary vocabulary, but to sinaplify the consid
eration of projectiles. Knowing whether

*any par ticular missile be polar or the con-
trary, we can better adapt such missile to

i- iLs intended purposes. Thus, of wvhat avail
*would it be 10 furish an arrow heîd( with a

barbed point, if tio dependenco could be
n placedl on the arrow bead being the part of

the arrow to strike first? Of what avail
y woult it ho again to contrive an explosive
y shell tijat should ho îg-nited by t ho percus.

1 igil of a C40 against thî- oiject aiaie I at, if
Iwe had not determineli bef.ireliand, %whetiher
ror not the shell, by vîrtue of somne îolarity,
s(how conferred we need( not enquire juat
*now) could be leJended upon for strking

with its capped aspect faromost ? '[ho dis.
tinction into Ilpolar' and -"non-polair,' oîrv
braces the widest prirciplos 1 know of in
relation to projectiles. When clearlv ap-
prehended, it shows h,-uv the greatest î>os,
sible correctrpess of flight, in its proj 'ctile,

f rnay be obtined for each variety of inis.sivo
0 weapon, and teaches us the liîîîits within

which airtiLeristi imay bope for succees fram
1- the application of percusasioni shelîs.

With ritied îzuns tlhe fire is far more ac
curate. but stili the ranges andi deflections
tire suject te variations of grenter or ls
amiount. 'l'ho terra deviation must ho un-
derstood ta mean not oniy the deflections
riglît or lieft of the lino of ire, but the dif-
ferencos hefwvEen lte ranges of simnilar pro-
je'ctiles firoîl under liko conditions froni the
sanie gun.

Deviatiora of preju'ctilcs ioay be div*41eî1
ioto

14t. Deýviation cormon to pioje.-tiles froni
S. B. oîr R u11n s.

2ndi(. D-cvi'tioiî of projectiles froni 8 B.
guns.

~3rd. Deviation of projt'ctiles froni R. guns,
or bheuelviatiofl of elong îled proitectiles,

Ist. The causes of the deviatitis of pro-
jectiles, whether fired froni S. B. or IL. guns,
are (si) wind, (Ib) variable proje~ctile foi ce,
andi uc) rot-itiono f the earth.

(ci). [lin vcbociry of the win-1 is very low
compareil ho that of the shot, but il remains
usually aearly tho sime tlîroughout the
flight ofrte pro jectile, vwreas tho velocity
of the lai 1er decreasos rapiully ; il therefore
frequen tly happens that theieNirîd appears te
have a groat9r effect towvards the end of bhe
range, andl it amny bhofoten noticed in prFec
lice that shtot deviate ina.a îapidly incre:îsing
curved lino.

l'ho wind, if strong, içill gr-'atly aiffect te
ringes of proj 'ctiles, decî'easing oi' increas-
ing thern arccordi )g ris it rn'ry ho blowing up
or doîvn the praclice ground. The lower
the velocity of a proj,'ctîle the greater wili
be te defloction or eflèct upon the rangg
frornte wi, d ; as for instance upan murtar
shelîs, on wliich, having low vehocities andi
long imes of flighi, the wind exorcises a
very distui'bing influence. The greater the
(lensity of the projectile, lte bas wiIl ifs
mtonl duuin.g flighat be aflèctedi by wind.
aint thus shellsare more inluenceti by wind
tibm soliti shtot.

'lhcu win<h exercises a very groat dïsturbirg
efFect upoît ara elorîgate i shot rluring its
light, renlering it dilicuit to obtain very
great accurccy of ire nt lon.zr nges, except
irn very calta weatlîer. If the centre of

Seidom ccm a betier way ho dosil'o.I foir grîvity of an elongatel shut ho placeti in,
teaching wlaal bas been dono- in aiîy parti, or vei'y no;ir the nîldîle of, theo long axis,
cular lino, thai. te assume noîiîing of the Ithe force of the wind will ho. pretty equaliy
sort already nonie, but ail rîeni'iniiîg to e h distributeti over t1ie wiiole )ength of te
donc. projectile. Shîould, howa3ver, the centre of

Suppose, theýn, a [iocce of shoot lead were gravity lue placed far in advance of, or ho-
given to an oporator, aconîpanied Ily lte hini, bhe centr-e of figure, the force of the
requeat tliat he (the main te whomn the leati wirîd ailIlîipress unequally apon the shioL,
is given) shouli fashion the lea'h into asuch a antd uncerbain defloctions willI ocour.
foi-ni as, accorliia te bis judgnîent, %voulti 2,nl ct se Of deviation, commun ho pro-
go sti,.îiglîttboyards a tai-gel, whe-iî (led froin jecLiles froa R. or S. B. guns. (b). IL is
an ordinary or' sniooblh bored guni. aînîosb imnpossible te nianuîfacture large

Guided by that knouleodgt of coîn trin qu'i tities Of powuler of perfectly uniforni
lhings, which niost of us juossess te ore quality ; but, supposing IL coulti ho acconi-
extenî-we know not lmoiv or why-'-ninety- 1 lshed, the force froni a given charge would
nine ma eut of a hundrel (L shoulîl eay, beHo hîle te variation according ho the statte
perhaps the bundredtha 100) would fashion ef the atmoesphere-, and the condition of the
the lead i mb a spher-e, or bail. A coinion powder as egf[ectedl by thie lime it had heen
smooth biore firearna, whether large or srnafl, in store. l'le coiîsequetco a that very few
is net whil I will ventui'e to cdii a - î><lîiz' prjectiles fired front the sanie gun, wiîh
ing weapon ;" i b docs notiirnpartto its missile what are callel1 equai, charges, beave the
the tendency of keeping oe parýiculîr onu bore witîî exactly the saine initial velocity.
for emoýst througbout the lino of fligbt. 93rd cause of de-viatioin, commuon te R. or

Very great irregulirities occur in the p.abh S B. projectiles. (c.) '['hi deviation of a
described by projectiles froni amootia boreti projectile cauiseti by the rotation of bbe
guns. IL i8 a ascii knovvin tact that if a nurrv oarth froîn west le eat a a pi-ohieni in lte
ber Of aphel icîl bullets lie ircît fro thbie conilpOsit;liiof' forces ; lte prilicip'lrIlitat
sanie guru with equal chargesaniid elevabion,' this rot-ition wl aeinipres3,ed upen the
andi aih guiopossder of te saine qu'sity- shot on, lciviiig the bore a 'tendency te
from flxed rests anti with the greatest care atove itilb0b0csInaie voiociîy ln tho sanie
-vol-y few 0f the shot wilhi range te the sanie direccti as lte point upon te surface frontm

distance, and nioreover-lte greater part avihb syhý-ici thte gun la (lied. ILb wili ho sufficient

1or eft of tuhe in whic i te gun is po)jinî cepleti.
cd, unleats the range ho vt'ry shtort. d'uto t b 'ii iiit,


