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Artillery in the widest sense of the word—that is, offensive projectiles——
is coeval with the beginnings of man: the first being who picked up a
stone and threw it with hostile intent at some bird, beast, or enemy was
using artillery. Gradually he came to desire greater force and pre-
cision for his missiles, and invented bows and arrows, chipping flint heads
for the latter, as we very well know. The sling was also an early piece
of artillery, and was employed in its primitive form long after the Stone
Age, witness the celebrated combat of David and Goliath. Later the
sling was developed into a very formidable weapon in the shape of the
catapultee and balistce of the Romans—the former throwing darts, and
the latter large stones, weighing, it is said, sometimes as much as three
hundredweight. We are ignorant of their precise appearance, but there
is little doubt that the French trébuchet, used in early medieval times and
down to the middle of the fifteenth century, was a lineal descendant of
the balista. It was a kind of sling, consisting of a long beam turning on a
horizontal axis borne on its mounting. At one end was a counterweight,
and at the other a pouch made of strong netting or leather in which were
placed heavy stones sometimes armed with an incendiary match. They
were quite formidable weapons for the time; but as they had to be
firmly fixed in the ground, their range was limited and could not
easily be altered, so that once the range was known the enemy could
take measures to counteract their worst effects. )

But artillery in the modern acceptation of the word was not possible
till after the invention of gunpowder. Now, it is usually stated that gun-
powder was known to the Chinese centuries before the Christian era; but
the latest authorities are of opinion that this idea is without foundation.
No doubt the Chinese manufactured incendiary compositions which
burned fiercely and were hard to put out; they also knew how to

- make liquid fire, stink-pots, and other abominations which the Germans
are using at the present day; but not gunpowder. They had, in short, no
knowledge of what we call explosives.

Gunpowder, indeed, could not have been invented before the discovery
of the art of refining saltpetre. This is believed to have been found out,
according to Colonel Hime, the latest writer on the subject,! by Roger

1 See Hime's Origin of Artillery (London, 1915), a work to which the present writer is indebted
for much of the information contained in the early part of this paper.



_ 192 PROCEEDINGS -OF THE SOCIETY, MARCH 13, 1916.

Bacon in the middle of the thirteenth century. Itsexplosive property when
mixed with sulphur and charcoal was probably discovered accidentally.
Bacon did not publish his discovery to the world at large, for reasons
which need not be entered on here, but wrapped it up in a maze of
cryptic writings only to be understood by alchemical adepts like himself.
But the practical application of gunpowder as an explosive force capable
of expelling a projectile from some chamber or receptacle did not take
place till long after the discovery of the substance itself. It is not till the
year 1313 that we catch the first glimpse of the rudimentary gun. In a
memorandum book of that date belonging to the city of Ghent there is

Fig. 1. Anclent} Gun, illustrated in a MS. (A.D. 1327). (Reproduced by kind permlssxon
of the authorities of Christ Church, Oxford.)

an entry to the effect that bussen were first discovered in Germany by
a monk, and in the following year it is noted that bussen and gunpowder
(or “kruyt,” as it is called) were exported to England. Bussen were
originally a kind of hand grenade, and had long been known, so that
nobody could possibly have said that they were first discovered in 1313,
The word is therefore evidently used in a new sense, and is believed to
mean a kind of gun. Be that as it may, fourteen years after this we
have an actual picture of a gun (fig. 1). It occurs in a MS. in the library of
Christ Church, Oxford, of date 1327. Whether it represents the gun sent
to England in 1314 we know not, but it is archaic enough in all conscience.
Imagine a large vase—a fat pot-bellied vase (indeed, the Italians called
the early guns vast)--laid on its side. In its neckis fitted the projectile,
consisting of a kind of magnified cross-bow quarrel or dart armed with a
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four-sided iron head and metal—probably brass—feathers. A tampion or
stopper must have been fitted between the butt end of the projectile and
the charge of powder, as otherwise the arrow would only have gone a
few yards. It was fired from a touch-hole on the upper side of the vase,
and we see the gunner applying his match.

Flanders became the seat of the new industry of gun manufacture.
The vase-shaped guns were soon improved upon. Small tubes of iron
were next made throwing leaden projectiles: they were used in groups,
but they evidently did not prove very satisfactory, and the gunmakers
then went to the other extreme and began to manufacture huge pieces of
ordnance called bombards. These were made of longitudinal bars of
forged iron arranged like the staves of a cask, welded together and held
in position by external hoops of wroughtiron driven or shrunk on. Mons
Meg is a good specimen of this kind of gun.

These bombards—or at least the smaller sizes of them—were for the
most part breechloaders; that is, the barrel or chase of the gun was open
at both ends, the powder and projectile being put in a separate chamber
open in front, adjusted to the butt end of the chase and joined to it by
iron wedges driven into an external case which enclosed the whole of the
breech end of the gun. At first these bombards were simply laid on the
ground on beams of wood and fired there. But the early gunners had to
contend against several formidable disadvantages, In the first place, their
gunpowder was of very poor quality, igniting with comparative slowness
and fouling the gun terribly. It required, too, very careful ramming
home: if it was rammed too loose it lost much of its expulsive power, and
if too tight it did not explode at all, but silently fizzled away, and in any
case a large volume of gas escaped through the touch-holes. When, about
1419, corned powder was invented, the quality was much improved, but for
long its use was confined to small pieces, as the large ones were not able
to withstand the shock and were liable to burst.

In the second place, the early gunners were much handicapped by their
total want of knowledge of recoil. In modern artillery this is overcome
by the gun more or less yielding to it, or by other and more scientific
methods into which it is unnecessary to enter. But in the old days all
that could be done was to make the guns overcome the shock by resisting
it. So they were banked up with planking and wedges and made
immovable. This, of course, imposed a tremendous strain on the guns,
and they burst so frequently that they were almost as great a source
of danger to their own gunners as to the enemy. The method of firing
increased this danger. At first the gunner approached the touch-hole
with a red-hot wire, and he was not infrequently blown to bits. Then,
to obviate this melancholy occurrence, a train of slow-burninglgowdei-

VOL. L.
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was laid along the top of the gun. This being ignited at the end
furthest from the touch-hole, the gunners took cover, and after the
explosion they came out of hiding and, if the gun were still there,
proceeded to the laborious task of cleaning it and loading it with a
new charge. '

A third disadvantage which the early artillery possessed was the want
of change of elevation and range. But efforts were made at quite an early
period to overcome this. At the beginning of the fifteenth century the
gun was laid on a cradle of wood, which in its turn was supported by

Canon.1400-1450 .

a platform. On this platform were fixed four wooden’ posts, the two in
front being perpendicular and the two behind slightly curved. In these
posts holes were pierced, and by the insertion of pins the gun could be
raised either towards the muzzle or the breech as might be desired,
the pins supporting the cradle on which the gun lay (fig. 2). At a later
date they managed to give the gun not merely a vertical but a lateral
change of range (fig. 3). . The gun as before was mounted on a cradle, but
the clumsy platform was done away with and its place was taken by a
framework, the rear of which rested on the ground, while the front was
supported by a trestle. The outside members of the frame widened
towards the rear, and were connected by a curved transome in which
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slid a third member moving laterally from a bolt in front. To this third
member was attached an upright curved batten which enabled the gun
to follow the lateral movement of the third member of the frame. The
batten was also pierced with holes, and by the insertion of pins into these
the elevation could be altered at pleasure.

Even at this time wheeled guns were not unknown. They were used
on the Continent in 1376, and twenty years later we find wheels for
bombards being made in Scotland. Another invention which much
improved the working of guns was that of the trail, a solid block of
wood resting on a wooden axletree. The gun in its cradle was placed
on bearings on the trail immediately above the axletree. Two vertical

Fig. 3. Canndn, cirea 1450,  (From Moltzheim’s I Artillerie Frangaise (Paris, i8’75).)

pieces of wood were -then placed near the rear of the trail, and ithe

breech end of the gun, which terminated in a loop, could be moved up -
and down between these uprights and be fixed at the desired elevation

by means of a pin passing through the uprights and the loop of the gun.

The latter was secured to its cradle by means of ropes or straps, and so

late as 1540 we find in the Treasurer’s Accounts sums of money paid

for tar to the ropes which thus bound the guns.

These methods, however, of securing elevation were but primitive and
clumsy expedients. A great advance was made about the middle of the
fifteenth century by the introduction of trunnions, those cylindrical pro-
jections which appear on a gun nearly half way up its length between,
what are technically called the reinforee and the chase. Their introduction;
did away with the clumsy wooden cradle, the gun carriage being now
formed of two strong cheeks or sides of wood. These were secured to the
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axletree, and upon them trunnion bearings were cut, the trunnions being
secured in position by iron cap-squares. Elevation was obtained by the
simple means of putting one or more wedges below the breech, supported
by a transome.

These trunnions, placed as they were at the point where the gun
received the whole force of the shock and transmitted it to the trail,
overcame to a considerable extent the disadvantages of the recoil, and
completely did away with the absurd system of banking up the gun
from behind. ,

When a gun was required to travel, the trail was supported by what
were called limbers. The word occurs in connection with artillery in
Scotland as early as 1517, but we must not suppose that it means the

Fig. 4. Limoniéres supporting a Gun for travel. (From Moltzheim’s L’ Artillerie
Frangaise (Paris, 1875).)

same thing as it does now. “What we understand by a limber is a couple
-of wheels and an axletree which supports the end of the trail of the gun.
But limbers of this sort were not used in France till the reign of
Louis XIV,, so it is unlikely that they were used here before that time.
The word is more likely equivalent to “limonieéres,” or shafts which were
:attached to eachside of the trail, and between which a horse was put, who
thus supported the end of the trail and raised it from the ground (fig. 4).
‘When ready for travelling, all the loose gear belonging to the gun, consist-
ing of a shovel with which the loose powder was taken from the barrel
(cartridges or shells not having yet been invented), a rod with a rammer
at one end and a mop or sponge at the other, a wedge for altering the
-elevation, and a long rope for the purpose of assisting the horses to draw

it, or to haul on as a brake when going downhill, were strapped to
the gun, :






