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gated projeetiles, and this is no less comploto
than was the change couseyuent on the
gradual substitution of caunon for the olld
engines of war

I must apologise tor thus suddenly passing
trom the first itroduction of gunpowder to
that of nifled ontnance, but 1o tollow the
early cumbrous weapons  through all the
vartous shapes thiey have assumed i they
arrived at their present state, my time will
not aulmut of. It was very gradual.
portion, however, as real science advanved,
the truth camo more and moro to be estab-
ihed, that a picee of ondianee cannot be
too sitple, :uull the continual inprovements
mcarnages, modes of deaft, and diiving
aimed at, combining mobihity with efliciency
of fire,  Artillory has nlro:uiy played anim-
portany part m many a battle field. Napul-
con the Great, 1edied much on thisarm. In
our own tine . the Crimean and Italan cam-
paigns, the siege of huppel, and the gigan-
tic operations in \wmerica, all bear witness
that it is now muversally acknowledged as
the principal arm of oftence and defence.

Tho Battery is the tactical unit of mudern
artillery, Al division of aitilloy ito bai-
sules or regiments is only fur the iuterin
cconomy of the corps, and when we cume to
talk of armivs ont the march, or wn the fuld
of battle, their artillery s estimatad by the
numbar of its guus. Thus we say. that at
Watcerloo we had 156 guns, aud the rench
H6. This unit, however, is vue of unequal
strength; its number of men and horses,
and its equipmont of guns and wagons vanes
according to the service it is intetded fur,
and here may be remarked a dithirence that
oxists between artillery and the other arms,
viz. that whereas, cavalry and infantry may.,
Ly superior and dashimg Lravery, make up
to some cxtent formferior and faulty organ-
aton, artillery, howeve - skilfully handled,
cannot render cffivient service, unless well
equipped and armed.  Again, the armament
of artillery must always be much, very
much more complicated than that of the
other arms, and this anscs from the impossi-
bility uf one gun being adapted for all pur-
poses of warfare. By adopting a heavy gun
renerally, we render our fichd artillery use-
less, amd by adopting a light gun, as a um-
versal wenpon, we render our ships and gar-
nsons defenceless, and our armies mcapable
of taking fortified places. Artdlery is there-
fore, armed with guns diftenng in calibres,
weight, size and shape, requiring a variety of
carrtages and projectiles to enable them to
perform tho duties expected of them. But
for all that, a greater svimplicity 1s wanted in
our armaments.  We have, at this moment,
v different calibres of guns : we use 15 if-
ferent kinds of fuzes : we five 19 different
kinds of projectiles, anud our guns are mount-
ed on 13 different kinds of carringes. As
rifled ordnance replaces smooth-bored we
shall, no doubt, have less variety ; but, so
far, the vaunted simplicity that was to be
introduced on its adoption is a myth, for we
have been given breech-loading in addition
to muzale-loading; and have five kinds of
niling to bother us. Thus you will sce that
1t 1s neeessary for an artilleryman to be inti-
mately acquainted with the relations of these
different branchoes to cne another.

Four materials are generally used in the
construction of modern ordnance.

1st, Cast iron : 2nd. bronze: 3ird, wrought
wron ; 4th, steel.  Tho properties required
in & metal cannon are elasticity, toughuess,
and handness ; and it is also important that
the material be manufaciured with certain-
ty as well as that tho mode of construction
ho not too costly.

In pro
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!]oss they aro fired with very small charges.
. The Amertcans havo of Iate greatly improv-
ed cast iron ordnance by scleoting the most
suitable ores, and taking measures torender
unifortn  tho contraotions of the difforent
portions of the motal in cooling.'

Bronze has been used for the construction
of the lighter description of ordnance, but
s custly and tou soft for bLores of rifled

Luns,

Wrought-iron is an exeellent matenal in
rmust respects for ondnance : it is exceeding-
ly tough, and although not so hard as cast-
viron or stecl 1t s not so liable to snap, and
will withstand & greator moving or percus.
sive force. It is this matfonal we use for all
our heavy rifled guns.

Cast steel is well adapted for the bores of |
uns 2 but the great cost of the metal and |
s tendency to fly mto a number of destrue.
tuve pivees render 1t less suitablo for the ea-
,terivr of guns. By hooping steel with
wroughtaron the endurunce of the formeris
much increased, mud rendered less hable to

destruction,

‘The steel used for the bores of our heavy
guns 1s tempered in o, by which means itis
rendered both harder and tougher.

There are three methods ‘of constructing
ordnance, nawmely : casting, forming from a
solid forging, and building up.

+ Theres 'ﬁttlo doubt that Ey casting a gun
0 one mass much time and expense is saved,
 many difficulties experienced in making guns
w parts avorded ; but, as yot, no material
has bheen found of suflicient strength, com-
+ bined with umformuty in quality. which will
- bear the straun of large charges ot powder,
+when cast into guns.
he forming guns out of one ~old forging
has only been attended with success in very
small calibres, and 18 almost universally con.
rdemned.

The building up s muchadvoeatedin Eng-
land. and much expertencs has been gamed
m it of late years. It is upon this principle
that ovr rifled guns are made. It has its
advantages and disadvantages. Among tho

-1st are that the different picces being small
their soundness may be depended upon.
i the gun need not be made of the same ma-
tennal  throughout, but different matenals
rmay be placed at the parts where their pe-
cuhar properties are most required ; and we
can so place our metal that their fibre - will
run i u direction most calculated to resist
+ the strains they are subjected to; and last.
1y, the thickness of metal can be made of
ditferent layers, each layer having a regulat-
v cd tension, and thus taking its due share of
istrain. Every gunwhen fired is subjected to
+ two strams from the fdrce of the gunpowder.
The tangentil strain tending to rend it
Jengthwise, and the longitudinal tending to
i blow the breech out. Sir Wm. Armstrong
! bwilt his gun on a plan to meet these two
I strains. He disposed the bite of the metal
round the bore by coiling, so as to resist the
| tangential stram, the welds at the same time
.running in the direction of theleast strainas
. regards their separation ; his breech-piece,
‘supporting the bottom of the bore, has its
fibre running lengthways, so as to resist
1 longitudinal, and all his coils are shrunk on,
,so that the exterior of the gun takes its
due share of the strains, even where it is
-thickest. Many improvements have been
made : but, Sir W. A's plan is the basis of
"all our built-up guns.
¢ As regards the natures of ordnance, every
one, doubtless, is aware, that there are four
kinds.

1st. Carronades: 2nd, Hawitzers; 3rd,

jMortars ; 4th, Guns. Carronades derivo

Cast-iron is used for smooth-bored g ns, | their names from the Carron factory. where

itis nat strong enough for nfled guns, un. | thay wero first cast in 1779,

guns without trunnions, and are attached to
their carriages by means of a loop undor
neath. Thiy were principally vzt m the
navy, and were constructed, by reducing
windage and charges, to threw heavy pro
jectiles at short ranges. From tho effect
this had in the old bull dog style of tighting,
when ships came close along sido each other,
tho carronade was termed tho ¢smashoer.”
They are now nearly obsolete ; a fow, how
ever, remain in ou~ service, and are mount
ed in casemates and rotired flanks of works.

Howitzors resemble guns in form, but are
much shorter and lighter in proportion to
their calibres, and aro consequently fired
with staller charges. Shell and case rre
fired from them, but not sohd shot. They
were introduced to firo shell at low angles,
and have constantly been found most useful
in tho ficld and siego operations during the
wars of the last und present centuries. These
pieces have the gomer chamber ; of these
there are two classes : iron and brass. $f
the iron we have the 8 inch and 10 inch
howitzer ; of brass howitzer 32-pounder, 24
pounder, 12 pounder, and 43§ inch.

Mortars are short pieces of ordnance that
throw shell at high angles, generally 45©,
the charge varying with the range required .
they are of cast-iron and bronze, and dis
tinguished by their calibres. Of cast-iron
we have 13.ancl, 10anch, and 8-inch land
service, and 13-inch and 10-inch sca service
for gun-boats principally. These mortars
aro found most effective in the bombardment
of towns, &c., their shell possessing great
penetration from their almost perpendicuia,
descent ; also, the large flame liberated
from them will frequentlyigunite any combus
tible near which they fell.  Of bronze mor
tars we have two kinds—5§}-inch, or Royal 1}
ewt., 42 inch, or corhorn § ewt. Theso are
very useful in the attack of entrenched posts,
as from their lightness they can be conveyed
in countnies where guns cannot move, L.
India for instance, they have beon founl
vory effective in the attack of hill forts, &«..
they are also used in advanced trenches or
by the besieged to annoy the working par
ties of the besiegers. Mortars are mounted
on wiat are termed beds, those for the heavy
land servico are of iron, and for the others
of wood. Guns ave the nature of ordnance
most familiar to every one; and of these we
have a great varioty. = I will class them un
der the two heads of smooth-bores and 1i
fled guns. Smooth-bores may again, acconi
ing to the material of which they are made.
be classed under three heads: 1st, cast-irou
2nd, bronze ; 3rd, wrought-iron. Those af
cast-iron are the most numerovs, and em
brace all the old garrison, siege and part of
the position guns in the service, before buwild
ing up and niled ordnance were known ; we
have of this class the following calibres. 10
inch, 8.inch, 6S-pounder, 5V-pounder, 42
pounder, 32-pounder, 24-pounder, 18-pound
er, 12-pounder, 9-pounder, and 6-pounder
Jf most of these calibres we have more than
one kind of gun. Of 32-pounder we have 13
guns varymg in weight; the J0 and 42
pounders arc near'yobsolete ; and 12, 9 and
6-pounders are now only found in very few
of our stations, and were found, I believe,
are only used for saluting, so we shall soon.
T hope, have only 68, 32, 24, 18-pounder
and 10 and Sinch. 10 and S-inch guns ar
what are termed ¢shell-guns,” that is to say.
they aro only inteuded for firing shell ; and
aro conscquently not so heavy as shot-guns
of same calibre, sud since their introduction
8 and 10 inch howitzors are fast going into
disuse. ‘These pieces have the gomer-cham
ber as they are fired, with comparatively
smal] charges. Of bronze guns we have 12

They ars light

9, 6 and 3-pounders, Tho 12pounder was



