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EEm————
Labdspices placed 1 wues e the large and
solid azles  Theso towers were of imminge
size. In the works of Vitenviue, one of the
geeat acchitects of flome, we flnd that they
wave never less than 90 feet high aud 25 feet
seatre, Ono ywas eonstructed one hndied and

gan to benore strongly constructed the ram
was made of far larger size, and suspended
by wechanical contrivances,  Instances are
nrentioned in which it was ntounted ou wheely,
and 2o driven ngainat the wall,

1t is said that the firat uge of the ram, In its

eighty tect high, and of thirty-four storics,  Tu b simplest form, that i3, barne in men's ayms, was

the lower puirt of this tower wad placed the |
Yattering ram, 1o be deseribad prosently, nnd!

by the Cacthigmiang at the sicge of Cudiz fo
Spuin; and that the mode of suspending it by

attached to the side next the enensy was i .r?pes or clmius. was invented suon afler by o
draw-bridge, proportioned to the breadth cf: Uyt wechanic, Pephadisencs.  Wheels were

the city ditch, sed 80 construried that when
the tower reachied the edge, the bridge wag sud-
donly 1at fall, to the top of the rampart, aud the
baslegers passed over it to the nssault.

i1t wus slways thouglt that if ono of these
towers could be Lrought thus, safely, up to the
ditches’ edye, the furtrods was dure to be
eapturcd, ‘TL6 Greeks catled it the * wker of

cities”

She besteged party defended themeelves Yi;z-‘-
orously. Tues replicd 1o thie firo of the besicg-
ata by the dischurge of shwilar missites—they
pourcd boiling water, scetbing piteh, scalding ¢
olt; and Lot sand, on theie beads; they Durled |
dowa groat stoncd, aud Leaws of timber, and

added by u Mucedonian engiucer, Polydas, at
the siege of Byzantium, in the thne of the great
Phalip, nud w Clinteedontun englueer frst forme
cd the idea of plaviug it yuder o prouf covesiug
to dofieud the men who worked {8,

Sowe of these rams according to Vitruvius
wero & Lundred and twenty feet Jong,

1 wish you now to underatand how the ram
produced i3 effect upon o high aud thick wall,
so ug tothrow it down, The elfect of the vam
was duo to vibzation, ar la other words, shaking.
The continued strokes of the bieavy weight

en tower, the mm hiead peojecting towards the
side of the encmy from u uatrow opening,
mercly wide euvugh to adwit the passage of its
head, while the rear of thetower was open for
the convenience of the men who mauned it.

We bave no precise record of the time which
was uccupled ln making & breach by the use of
the ram. That must Guve depended on the
lieight and thickuess of the wall, It is quite
evident that tle Ligher the wall the more sasily
wus it sbakeu,

The great object of the besleged was to pre«
vent its approach, Hence the ficst effort wag to
destroy thw slied, o towere which prolacted 1ty
us { explained before. 1f the vam.commenced
ita work upon the wall, great stones wers drepe
ped upou its head, in the hvpe 10 beeak it off,
Nooses of sope or chaln were let down to ene
tanglo it—bags of wool, wicker hurdles, o
masses of any yielding material were lowered
from the wall by ropes to interjiose between the
tam aud the masonry, thereby to desdeu the vi-
olence of the shock,

wade the wall teemble <this trembling of the

_Tuelieve that tho last wel. known and ae
thenticated {ustauce ot the use of the run, wae

one of their most hgreid devinet was to wind a
quantity of tow souked in pitch round an iron !
$ioop, set it on fire, aud drop it from the wall—
the fiery circle ofien enclosed two or three men
in its deadly cwbrace, when they perighed
ralserably. This mode of aunoyunce was used
by the Kuights of St. Julia agniust the Turksat
thesiegeof Malta in 1536, ‘
Against the mines of the beslegors they made
esunter-mines, the hostile miuers meeting in
the subterranean gelicries, in the most savage
codfiicts; they sometimes undermined the great
yuoand itself, and peuctrated beacath the great
tower, which, whea the props weee fired, fell in
with & horrid crash.  If a Lreach was wade in
thelr wall, thoy raised u new wall bahiud it.. Iu
fact, considering the dilference of the cugines
employed, 1he defence was conducteq much on
the samo principle with that on which towns
are dxfendudeat tho present day. «
\Wo come now to the cugines themselves, the
Aillery of the olden time,
‘t:;'ll::: m’oat terrible and prominent of all these
was the Atles or Ram. Thiswas, simpl.\.‘.s;)eak-
fag, a largo and long beam of timber, hx? the
mast of a ship; the end was armed with a
hugs hiead of iron, fashioned like that of a ram,
whouce its nanee, Togive a f.nn‘\lia.r,nllustmo
tion, which au Ottawa man will readily uudere
gtand ; il you suppose one of our largeit red
-wige $pars, 103 fect loug, and two feet in diam-
oter, koaded at its tlickest estrenily with a
solid mass of wrought iron, for the aacicats
Knew not cast iron—and fancy this hugo piece
of tiber slung by several strong chu:us 10 3
Yarge buara that lay acrois a frame w.om.of upe
Fight posts, and then fusther f;tucy un's piecs of
timber with its iron liesd, furuished with ropes,

at stated distances, drawn back, and then for-

iven against the wall by the united force
e 1 continually ve-

£iwo ot three Linndred men,
. loieua, sou can begicto lppxech‘le e powerof
q‘b’l'l:m'm, sherefore, though mot propesly
“spsaking a projectile weapon like the caunon
Jall, ancwered the saie purpose.
Anciently it was & beam of much smaller

whole structate, gradually luoscued the cone
nection, or adhiesion between the stoues aud ) iu London, in the reign of Chatles the Second,
the cement, untill tho siteration in structure | when the greatarchiteet, Siv Cliristopher Ween,
witd 80 ggreat that the wall tinally tottesed aud | employed it to shake down the walls of old 88,
fell.  The actiou of the rawm depended on pre- Pauls’ Cuthedral, bucut in the great fice of Lone
cisely the same principle by which the strcugth'dou, previous to the erection of the presext
of a suspensivn bridge is tried.  1fyou marcha’ structure, as it was thought dangerous 1o eme
regiment of soldiers weross a suspension bridge, | ploy powder in the very heart of the great city.
in tie usnal cadenced march, the bridge com-| 1come now to the machines fur custing pro-
mences to rise aad full, responsively to theie jectiles. Theso were of vatious kinds apd
wcasuved steps, and thistnotion continues toine | known by many names. Many of these engines
creade fn violence, until the bridge gives way. [ were of Greek origis, aud their uss coativued
A shiockiug accideat of this kind took pless.iuldows ta.and sfter the juvention of powder,
eveR- e oivil” War”

France a fuw years 520, by which s whole Lat- just as we know, that"
1alion in heavy marching ovder, was precipitate waged by the Parliament of Eaglaud agelust
ed into a deep aud rapid river, and an immense Chacles the first, the bow and arrow had not
uumber of lives lost. 1t is for this reason that been eutirely superseded by the musket of the
soldiers ia passing over Uridges ave ulways or- ! period.
dered to brewk their step, ‘ These machines are corvectly described by
A curious caleutation was mado by Dr. Des. |, several ancieut writers, and drawiags of them
aguliers, an cmiuont professor of mathemetical, may be continuully found. The two principal
science, that the power of & ram, 180 feet fung, ' ones wero the Balista aud the Catapulta. The
with n head of one ton aud 1 half, the whole Balista threw stoiies, the Catapults large are
weighing 41,112 pounds and deiven by the rows tipped with iron. Dowa to the time of
united furce of 1990 men is cnly equal to that' the invention of powder these identical engines
of 8 32.pound canuou ball, fired at point Llank ' were used under othicr names; in the Chroni.
rauge, or 330 yards. Bat in this cateulation it ; cles of Feoissart, Monstrelet and De Comines
is appareut that the learucd Dactor has foref we fizd thew meationed as Maagoaels, Trebue
gotten oue very importaut thing, that is the: chets, and War.wolfs. Toacre are many other

size of the head of the rans3 the cannvn shot
peuctrates the wall, and 20 by repeated Latter-
ing beats the stoues to picces, as will be ex-
plulued in & future lecture, whea we shall see
hiow modern artillery inakes & breach. The
ram doos uot penetrats, it shakes; itshead hav-
ing & Inrger size its power in the Liow isapread
overa larger surfuce. Thus while its penotrate
ing power is dimivished ats ghattering power
would he increascd.  Most of you huve seen &
Teaden bullet discharged from & common gun
cuta clesn rouad hole through a pane of glass,
Lut all of you kuow that & stone the size of the
fist would shatter it iuto feagments. This is
the best example I cangive you of the difference
between e effect of the zaw and the caanon
bull,

In 150 easlier periods the ram was advanced
to tho assault, under the protectiva of a shed,
calied a ¢ viuen, formed of burdles, covored with
earth, ot raw Lides. In latter timea it wes

natmes of engines, both amang the Romaas sad
Grocks, and ia moce modern times, but they
scem to have been appiied to smalier eagines,
1 shiall not trouble myself with them, as the
priaciple on which they were constracted wae
invariably the sume. ..
Tuo beri-desciiption-te give of.them_ s that
they were gigantic cross-bows, and thas ahe
most poweriul of them did wot ceasist of a
single bow or spring, but of two, the ead of
each elastic arm beiug fnserted in the contre of
a coll of rope strongly twisted, 30 that whem
tha swo ends of the arms wers brought together
a most violeut rccoil was produced, when the
trigger was pulled, Some of thess eugines
were 90 contrived that they threw a whole
shower of heary dartsia what we shoeld calla
volley, or baskets of great stones. Their use
was 10 clear the wall of the eastmy whe defead-

edit. . .
We find iu Vitruvies all the calculatiens for

'dlit. carvied fu men's Lands. Bt a3 walls be-

worsed rom k3 1awoststory of the grest wood-

the sise of those angines, -acoosding. 90-the



