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in respect to these, only on tho actual re*
sults springing from them.

The conduct of war is. therefore, the for:
mation and conduct of the fighting. If this
fighting was a single aci, there would be no
necessity for any further subdivisions; but
the fight is composed of a greater or less
number of single acts, complete in them-
selves, which we call combats. From this
arises the totally different activities, that of
the formation and ccnduct of these single
combats n themselves, and the combination
of them with one another, with a view Lo the
ultimate object of the war. The first is
called tactics the other strategy. Accord
ing to our classification therefore, tactics is
the theory of the use of military forces in
combat; strategy is the theory of the use of
combats for the ohject of the wuar. 3rd.
Theory of war (or 1st class of activities. 4th.
Art or science of war. 5th. Methodicism.
6th. Criticism. T7th. Examples. 8th,
Strategy in general. 9th. The combat or
tactics. 10th. Military forces, or the con-
sideration of things appertaining to anarmy,
which only come under the head of neces:
sary conditions of fighting. 11tb. Defence.
12th.  Attack, 13th, Plan of war,

We now come to the secound class of activi-
ties or preparations for war, the more im*
portant sub-divisions being—

1. Artillery. 2. Permanent fortification
and the attack and defence of fortresses. 3.
Military and field fortification. 4. Military
legislation and administration. 5. Military
topography, reconnoisance and ficld sketch
ing. 6. Higher geodesy and trigonometrical
surveying. 7. Physical sciences in their
military applications. 8. Applied mechanics
and machinery. 9. Architectural and hy-
draulic construction. 10. Iforeign languages.
11. Veterinary science. 12. Telegraphy.
13. Photography. 14. Gymnastics, fencing,
swimming. ete. 15. Riding. 16, Drill,

ARTILLERY.

1f treating of the great sub division of
artillery, we should probably divide it into
the following parts and sub-heads, viz.:

Part 1.—Ordnance, Carriages and Ammu-
nition—a, gunpowder, manufacture and
effects; b. construction of ordnance; ¢, sys-
tems of rifling ; d, smooth bored ordnance;
¢, rified ordnance; f, construction of artil-
lery carriages; g, arlillery travelling carri
ages ; &, standing and sliding caiviages, beds
and platforms; i, ammunition for smooth
bored guns; j, ammunition for rifled ordn
ance; X, means of firing ordnance, rockets;
1, emall arnis,

Part 2.—Principles and Practice of Gun-
nery—a, importance of the knowledge of
the principles of gunnery; b, the forces
which act upon a projectile within the bore
ot a gun; ¢, initial velocity; d, forces which
limit the trajectory of a projectile; e, devia-
tion of projectiles and principles of rifling;
f, penetration of projectiles ; g, practice of
guunery ; h, accuracy and papidity of fire.

Part 3.—Organization and Use of Artiilery
1in Warfare—o, progress of artillery in the
16th, 17th and 18th centuries; b, artillery
in the 19th century; c organization and

wipment of artillory.

“eq,Pn!l,'t 2.—1 would bie:\k up into three sub-

" heads, viz.: d, Employment of Field Artil.

dopy: -¢, Siege Artillery ; f, Artillery for
m md!Cout. Servi{:e. Quy time, this
evening limits us to the extended examina
-tion of but one sub-head, viz, subihead
‘of-part- 2, or doviation of projectiles, and
principles of rifling. - - *
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throughout their flight, and stitke with that
end first ; or they may, like a stone thrown
from the hand, or a round shot, large or
small, travel with any or all parts of the
surface in_succession foremost, and strike
indeterminately,

When a quality is twosided or twoended,
80 that one side or one end is the exact re- i
verse of the other, plilosophers call such
two-sidedness or two-endedness ** polarity’’;
thus, magnetism 18 said to be a dual or twin
joining ot forces. There is a north pointing
extremity of the suspended mhgnetic needle,
there is also a south pointing extremily,
hence the propriety of the designation
‘ pulap.?

With equal propriety may the lesignation
be applied to missiles, those which pursue
their flight through the air always keeping
one end or aspect foremost, are ‘‘ polir pro
jectiles’ ; those, on the contrary, which do
not are * non-polar projectiles.”

This distinction is not drawn for the mere
sake of introducing a new word to the mili-
tary vocabulary, but to simplify the consid*
eration of projectiles. Knowing whether
any particular missile be polar or the con.
trary, we can better adapt such missile to
its intended purposes.  Thus, of what avail
would 1t be to furnigh an arrow head with a
barbed point, if no dependence could be
placed on the arrow head being the part of
the arrow to strike first? Of what avail
would it be again to contrive an explosive
shell that should be 1gnited by the percus-
sina of a cap against the object ainfed at, if
we had not determined beforehand, whether
or not the shell, by virtue of some polarity,
(how conferred we need not enquire just
now) could be depended upon for strking
with its capped aspect foremost? The dis.
tinction into ** polar” and * non-polar,” em-
braces the widest principles I know of in
relation to projectiles.  When clearly ap-
prehended, it shows how the greatest pos*
sible correctness of flight, in its proj-ctile,
may be obtained for each variety of missive
weapon, and teaches us the limits within
which artilierists may hope for success from
the application of percussion shells.

Seldom can a better way be desired for
teaching what has been done in any paru-
cular line, that to assume nothing of the
sort already none, but all remaicing to be
done.

Suppose, then, a piece of sheet lead were
given to an operator, accompanied by the
request that he (the man to whom the lead
is given) should fashion the leal into such a
form ss, according to his judgment, would
go straight towards a target, when fired from
an ordinary or smooth bored guu.

Guided by that knowledge of conimon
things, which most of us possess to some
extent—we know not how or why—ninety-
nine men out of a hundred (I shoukl say,
perhaps the bundredih too) would tashion
the lead into a sphere, or bail. A common
smooth bore firearm, whether large or small,
is not what I will venture to cali a ** polariz:
ing weapon ;" it doesnot impart toits missile
the tendency of kecping one particular end
foremost throughout the line of flight.

Very great irregularities occur in the path
described by projectiles from smooth bored
guos. It isa well known fact that if a num*
ber of ephericil bullets be fired from the'!
same gun with equal charges and elevation,
and with gunpowder of the same quality—
from fixed rests and with the greatest care
—very few of the shot will range to thesame
distance, and moreuver the greater part will
be found to deflect consideribly to the right
or left of the line in which the gun is poiot:
ed, unless the range be very short,
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With riled guns the fire is far more ac-
curate, but still the ranges and deflections
are subject to variations of greater or less
amount. ‘I'he term deviation must be un:
derstood to mean not only the deflections
right or left of the line of fire, but the dif-
ferences between the ranges of similar pro-
jectiles fired under like conditions from the
same gun.
_ Deviation of prejectiles ay be divided
into :

Ist. Daviation commnion to projectiles from
S. B.or R guns. :

2ad. Doaviation of projecliles from 8 B.
guns.

3rd. Deviation of projectiles from R. guns,
or the deviition of elongited projectiles

Ist. The causes of the deviations of pro*
jectiles, whether fired from S, B. or R. guns,
are (1) wind, (b) variable projectile force,
and (c) rotation of the earth,

(a). Tho velocity of the winl is very low
compared to that of the shot, but it remains
usually nearly the same throughout the
flight of the projectile, whereas the velocity
of the latter decreases rapidly ; it therefore
frequently happens that the wind appears to
have a greator effect towards the end of the
range, and it may be often noticed in prac-
tice that shot deviate in a rapidly increasing
curved line.

I'he wind, if strong, will graatly affect the
ringes of proj-ctiles, decreasing or increas:
ing them accordirg ns it mny be blowing up
or down the practice ground. The lower
the velocity of a projoctile the greater will
be the deflection or effect upon the range
from the wir d ; us for instance upon mortar
shells, on which, having low velocities and
long times of flighi, the wind exercises a
very disturbing influence. The greater the
depsity of the projectile, the less will its
motion during flight be affected by wind,
and thus shells are more inftuenced by wind
than solid shot.

The wind exercises a very great disturbing
effect upon an elongated shot during its
flight, rendering it ditlicult to obtain very
great accuracy of fire at long ranges, except
in very calm weather. If the centre of
gravity of an elongated shot be placed in,
or very near the midlle of the long axis,
the force of the wind will be pretty equally
distributed over the whole Jength of the
projectile, Should, howeaver, the centre of
gravity be placed far in advance of, or be-
hin 1, the centre of figure, the force of the
wind will press unequally upon the shot,
and uncertain deflections will oceur,

2ad cu so of deaviation, eommon to pro-
jectiles from R. or S. B. guns. (b). It is
almost impossible to manufacture large
quintities of powder of perfectly uniform
quality ; but, supposing it -could be accom-
plished, the torce from a given charge would
be linble to variation according to the state
of the atmosphere, and the condition of the
powder as affected by the time it had been
in store. The consequence is that very fow
projectiles fired from the same gun, with
what are called equal charges, leave the
bore with exactly the sgame initial velocity.

3rd cause of deviation, common to R.or
S, R, projectiles.  (¢.) Tha deviation of a-
projectile caused by the rotation of the
earth from west to east isa problem in the
composition of forces; the principle that
this rotition will haye impressed upon the
shot on leiving the bore a tendency to
move with the sime velocity in the same
direction as the point upnn the surface from
which the gunis tired. It will be sufficient
for me to give the deductions generally ac«
cepted.

(T'o bhe Continued,)



