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mighty constellations, that by self-repetitions and answers
from afar, that by counterpositions built up triumphal gates,
whose architraves, whose archways, horizontal, upright,
rested, rose, at altitude, by spans, that seemed ghostly
from mﬁmtude Without measure were the architraves,
past number were the archways, beyond memory the gates.
Within were stairs that scaled the eternities around ; above
was’ below, and below was above, to the man stripped
of gravitating body; depth was swallowed up in height
insurmountable, height was swallowed up in depth unfa-
thomable. Suddenly, as thus they rode from infinite to
infinite, suddenly as thus they tilted over abysmal worlds, a
mighty cry arose, that systems more mysterious, that
worlds more billowy, other heights and other depths, were
coming, were nearing, were at hand.

“ Then the man sighed and stopped, shuddered and wept.
His overladen heart uttered itself in tears; and he said,
¢ Angel, I will go no farther; for the spirit of man acheth
with this infinity. Insufferable is the glory of God. Let
me lie down in the grave, and hide me from the persecution
of the infinite, for end I see there is none. And from all
the listening stars that shone around issued a choral voice,
‘ The man speaks truly: end there is none that ever yet we
heard of!’ ‘End is there none?’ the angel solemnly
demanded : ‘Is there indeed no end? And is this the
sorrow that kills you?’ But no voice answered, that he
might answer himself. Then the angel threw up his
glorious hands to the heaven of heavens saying, ‘End is
there none to the universe of God? Lo! also there is no
beginning.’

IV. MEDIEVAL AND MODERN ORDNANCE
AND PROJECTILES COMPARED.*

By Capt. S. P. OLIVER, Royal Artillery.

HANKS to the deep researches of Major-General
Lefroy (now Governor of Bermuda), Captain H.
Brackenbury, and others, the history of European

and foreign ordnance, from its hazy origin in the middle
ages down to modern times, is tolerably familiar to all military

* I. “On Two Large English Cannon of the Fifteenth Century, preserved at
Mont S. Michel, in Normandy.” By Brigadier-General LEFROY, R.A., F.R.S.

—* Proc. Roy. Art Institution, Woolwich,” vol. iv., No. 1, 1864.

II. ¢ Mons Meg, the Ancient Bombard preserved at Edinburgh Castle.”
By J. Hewirt, Esq.,War Office.—* Journal of Archzological Institute,” No. 37.
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and naval artillerists through the medium more especially
of the periodical publications of the Royal Artillery Insti-
tution at Woolwich.

On the contrary, however well up (thanks to the daily
press) in the size, weight, and power of contemporary
cannon, and in the velocity and penetration of elongated
projectiles, &c., the public are too apt to regard with con-
tempt what they consider the puny prototypes of our present
magnificent guns; and perhaps would be surprised to learn
that the cannon and missiles, both European and Oriental,
whilst the art of their construction was yet rude and still
in its infancy, attained a size and weight equal to, if not
exceeding, our largest and latest pieces and projectiles.

The Orientals were farin advance of the Europeans in their
acquaintance with metallurgy, and there is good authority
for supposing that bronze was known to them at a remote
age, and, according to Fergusson, ‘the Indians were as
familiar with the use of iron in the fourth century B.C., as
the Greeks themselves were, and for anything we know to
the contrary, may have understood the art of extracting it
from the ore and using it for arms and cutting tools before
these arts were practised in Europe” (‘“ Rude Stone
Monuments,” p. 480). Indeed, it is not impossible that
bullets were used in Asia when our ancestors were not
beyond flint arrow-heads; at all events it seems certain that
gunpowder was used in India and China before the Christian
era. We are apt to take a certain pride in our forgings
when we read of iron bars.270 feet* in length being coiled
on a mandril to form the coil of a gun in the nineteenth
century A.D.; but Mr. Fergusson rather takes the conceit
out of us when he informs us of the existence of an iron
pillar in the courtyard of a mosque near Delhi, consisting
of a solid shaft of wrought-iron standing 22 feet 6 inches
out of the ground, and 26 feet deep in the ground, that is
nearly 5o feet in total length, and 5 feet 6 inches in
circumference. Mr. Fergusson adds that such a single

I11. ¢ Ancient Cannon in Europe.” By Lieut. H, BRACKENBURY, RAA.—
 Proc. Roy. Art, Institution, Woolwich,” vol. iv., No. 10, 1865, ¢f. seq.

IV. “An Account of the Great Cannon of Muhammad II., recently
presented to Her Majesty by the Sultan, with notices of other great Oriental
Cannon.” By Brigadier-General Lerroy, R.A.,, F.R.S.—*Proc. Roy. Art.
Institution,” vol vi., No. 6, 1868.

V. % Notice of a Stone Cannon Ball Dredged up in Falmouth Harbour, and
of the use of Stone Shot.” By Sir Charles Lzmon, Bart.,, M.P., F.R.S.—
“ Twenty-sixth Annual Report of the Royal Institution of Comnwall.”
Truro, 1845.

* The bar of iron to form coil for new 36-ton gun will be 1200 feet in length.
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forging ‘ could not have been made in Europe before the
introduction of steam machinery, nor, indeed, before the
invention of the Nasmyth hammer.” There is an inscription
on the pillar which leaves no doubt that the pillar must
have have been erected in the third or fourth century of our
era. Mr. Fergusson leaves it ‘‘to those practically skilled
in the working of metals to explain how any human being
could work in close proximity to such a mass heated to a
welded heat, or how it was possible without steam machinery
to manipulate so enormous a bar of iron.” If Mr. Fergusson
considers that it was necessary to heat at one time the whole
pillar to a white heat it was doubtless a difficult task to
manipulate it, although a man need not be a human sala-
mander to approach it closely ; and when cooled to the cherry-
red heat requisite for forging it could easily be approached
without inconvenience. But in all probability this pillar
was built up, being formed in lengths placed from opposite
sides in the furnace, and welded under a huge stone or metal
hammer, which was probably lifted and dropped after the
style of a pile-driving monkey. Indeed among the Chinese
there is in use (and among the Chinese that means also has
been in use for the last thousand years) a hammer or stamper
not dissimilar to the “ Schwariz hammer” or ‘‘ belly-helve”
of modern days. A colossal hammer of this description
could readily be erected and used by artificers unacquainted
with steam machinery.*

The earliest authentic record of the existence of cannon
in Europe is found in a document dated 11th February,
1326 A.D., and fifty years afterwards we read of cannon
throwing projetiles of 200 lbs. weight at the seige of Odruik,
and a contemporary chronicle also gives an account of a
450-pounder gun being used by the Duke of Burgundyin 1377,
the diameter of whose bore must have been at least 21 inches.
In Italy, however, the manufature of cannon developed
most rapidly. Capt. H. Brackenbury gives an interesting
account of the performances of two huge Venetian bombards
in 1380 at Brondolo. One named the ‘ Trivisana’ was

* Capt. C. B. Brackenbury, R.A., describes the endurance of the men at
Mr. Krupp’s Essen establishment as being severely tested when large steel
castings are made. He says, It has occurred that some of them have shaken
their heads about undergoing so terrible an ¢ ordeal by fire” during hot
weather, but the energy of Mr. Krupp has carried all before him, and by extra
E:y for heavy work, and exciting their undoubted esprit de corfs, they have

en brought to face anything, although many of them have fainted under
the trial wher large castings have necessarily been made in hot weather.”"—
Vide Report of a%rofessional Tour of Officers of the Royal Artillery under
Col. A. C. Pigou, R.A., 1865, p. 116. '
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a 295-pounder, and the other, the “ Veneziana,” was a 145-
pounder. ¢ Pisani established these guns in battery on the
bank, and proceeded to bombard Brondolo. On the 22nd
January the great bombard was fired, and it struck the Cam-
panile of Brondolo, knocking down a great piece of the
wall, the stones of which struck and killed the Genoese
general and his nephew. On the 23rd the same bombard
knocked down a great piece of the wall of the same Cam-
panile and killed twenty-two men. Capt. Brackenbury,
,after tracing the history of cannon through the second half
of the fourteenth century, states in the following few per-
tinent words the conclusions to which he is led :—*“Cannon
of iron and bronze under the various names of guns, bombards,
cannon, sclopi or schioppt, are found bound down to large heavy
wooden beds, and employed in sieges both for attack and
defence throughout the whole period. Projectiles of lead,
stone, and, in Italy, iron, and even bronze were thrown by
them ; also arrows and Greek fire. But it appears from the
length of time which sieges lasted that the art of opening a
prafticable breach by means of cannon had not yet been
invented. Indeed it is very doubtful whether with such
powder sufficient force could have been obtained for that
purpose. This powder was still a comparatively feeble
agent ; the ingredients pounded by hand in a mortar were
themselves but imperfectly purified, and when reduced to a
state of fine powder the gas must have passed very slowly
through the mixture, and an immense quantity of the charge
must have been blown out without being ignited. To prevent
excessive windage the leaden shot were driven forcibly home
into the bore of the piece by means of a mallet and drift,
and the soft nature of the metal allowed them completely to
fill the bore. With iron and stone shot fired from the large
guns no drift was used, but the shot was inserted from the
muzzle and the powder by a scoop from the breech, which
was then closed by a wooden tompion ; the hot iron was still
used to fire the charge through a vent, which was often
coveredto keep the powderdry. But rough as these appliances
were we must not despise too much the cannon of the fourteenth
century. They were suited to the age. To knock down
such a piece of wall as to kill twenty-two men at once is a
feat which is not easy even in these days.”

Fortunately for military archaologists, there are in
existence good examples of early ordnance whose date is
well established; the oldest known being two English guns
abandoned at the siege of St. Michel, Normandy, at the
end of Oober, 1423, and which now remain in front of the
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