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was protected by the ascomia or leather
bag which fitted close nver the oar,
closing the aperture
the action of the oar. The zygife oar ports
were 4}, the thranite 5} feet ahove the
water, The vertical distance betweon the
oar ports was about 15 inches, the distance
obliquely messured on the ship's side 21
inches, The seats of the rowers were sup
ported on benches, three féet long, or there-
abouts, which ran from the ship's side {o
beams waich rose from the fioor, and reach.
ed up to the under surface of the deck.
These beams were 1nclined atanangle of 64°
towards the stern, and were at a distaoce of
jour feet apart. Thcy were techuically call.
ed the Didphrogma.  This Displiragma,
viewed from inside the vessel, presented the
appearance of a succession ofstuircases, the
steps of which were the benches botween it
and the ship’s side. The epace between the
diaphragmata on either side counstituted that
part of the vessel in which stood the musts,
and in whichi stowage was possible. It was in
the Attic trireme seven feet wide. The
length of the oars used in the trireme has
been caicuiated as follows : —-We know from
the Attic table the length of the oars used by
the seauien or supernumerary onrsmen when
there was need. These were thoe longest in
the trireme, and they varyed from 13 {cet 6
inches to 14 feet 3 inches in length. The thr
anite oarsmust have been nearly of thesame
lengtls, but could not have exc-eded 11 feet
under any ecircumstances. The zygite oars
were 10} feet. Tae thalamite 7} teet. The
rowers, whero the space of eight square feet
waa allowed per man. had a verticl space
of 1 foct 3 iuclies allowed for the rise and
depression of the handls in rowing, and &
space horizontally of 2 feet 6 inches for its
forward and backward motion, .iis, how-
over, probable that there was hardly any
motion forward of the body, the work being
done cavefully backiwerda fram the perpen-
dicdTar. - In ali cases the oars used by the
regular rowers preserved nearly tho same
proportion of one third inboard to twothirds
outboard. In the case of the gigantic oars
of the Zesseraconteres of Potlemy, a vessel
of the size of the .{yineourt, we are expressly
informed that the handles were weighted
with lead, so as to bring the oarinboard and
outboard nearly to an equilibrium. The oars
of the upper ranks projected at the point
where they reached the water 2 f{eet 6 inclies
beyond those of the next lowest tier, i.et
us now proceed to consider the construction
of the vessel itself. In the cataphract cluss,
the floor was one foot above the sater line.
Below this was the hold, which contained a
certain amount of ballast. Lhiough the
floor into the hold, pist the pumps,
which were pretty constantly worked
in aucient vessels, as the use of the word
both by the poets and orators in met-
:aphor expressing labour and sorrow, amply
Atteats; ‘The keel (tropis), of the early aa-
cigrgehip appears to have had considerable
' gaiBber.”’ linder this was a strong falsc
keel {chielusi), which was very n-.sssary
in vessels that hedd: frequently to be drawn
up on shore, * Above the keel was the kel-
son (druochion;- columba), into which the
endd of the'itbs ‘Were fastencd. Above the
kelson lay the (deutera troplsy upper false
keal, in which the mnast ‘was stepped. The
stem (leira) roge from:the keel at an angle
of 699 (o the ‘water.* Within was anapron
(phdlkts) giving’aclidity to the bows, which
had-t9 staud the weight of the beak and its
Concussion - The atem was ocarried-upwards
And-curved generally backwards above the
forecastle, terminating in an oreament wiich
was-ealled - the akrostolion. - ‘The sternpost
ToBe .t the Bame angle as the stern, and was
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carried hizh over the poop, curving inwards,

and 4nishing in ihe aplustre, an ornament
which may be liker ed tothe feathers on the
head of an angry cockatoo; and behind this
curyed backwards the cheniscus or goose-
head, symbolising the floating powers of the
vessel. . Round the hull of the vessel horiz-
ontally at about the level of the feet of each
bank of rowers, stretched waling pieces call-
ed nomies, and in the case of the Attic tire-
mes, these were again stre.ogthened by by-
pozcmata, long cables, which were bound
round the ship from stem to stern, and
tightened znd shrinking when wet, which
gave addiiional security to the vessel, which
from her length and narrowneass was apt to
strain much in bad weather. From the side
of the vessel below the level of the thranitic
Leneh projecting the gangway (parodus,
fori), for a space of 1 foot 6 inches, giving a
passage of 3 feet in all. This was supported
by (biacha) brackets fitted below and spring-
ing from the ribs of the vessel. The gang-
way was fenced in by an upright bulwark
extending the who'e length of the space oc-
cupicd in the ship by the rowers, [Here, in
the * Parodus,” the perineo (seamen) had
their station in action as light armed troops ;

: whe al:o, when needed upon special occas -
i ions, rowed as supernumerary oarsmen with

the long oars already mentioned: The ribs
¢f the vessel from the point where the brack:
et titted to them curved upwards and in-
wards to a height which was 10 inches above
the heads of the thranitic oarsmen. Upon
thenrat this height were placed the cross
beatus called stroteris, which supported the
katastroma, constratum or deck, was thusa
clear 3 feet above the gangway, allowing the
marines, or epibatai, in action, free play for
their javelins over the heads of the seamen
in the Parodus. DBeyond the spaceoccupied
by the rowers, there was the Parexeiresia, a
gpace of eleven feet in the bows and four-
teen feet at the stern, which included the
(ikria) tighting deck alrcady noticed in the
Honieric vessels. (n eitner sidv aud of she
miin deck rose the cancelli, an open lattice
work, and seen as such in the Apbractships,
but in the Cataphracts usually covered with
hides or with the (cilicium) goats’ hair cur-
taing of that manufacture, at which St. Paul
and Aquila and Priscilla used to labour,
working with their hands. This served both
as & protection against the waves and toa
certain extent against the darts ot the
enemy. At the bow and stern, towers, es—
pecially in the Roman vessels, were often
erected which gave a vantage height from
which to shower missiles on the enemy’s
deck. Invery early times we find the ele~
vated forecisile, of which tlie very name is
significant, and which, in some cases, strik-
ingly remind« us of the structure erected at
the bows of the Devastation, serving to pro
tect the fore deck from the waves, and the
crew and the marines from a raking fire as
they approached the enemy. On either side
theforecastle was figured theeye of the vessel,
the centre of which was formed by an aper-
At the
stern was a raised guarterdeck,on which was
a kind of cabin or deck house forming a
shelter for the chief cflicer and the helms-
man. This quarter deck was the sacred
part of the ship. Here was theimage of the
patron god, not to be confused with the par
asemon, or badge of the vessel figured near
tue bows. Behind the deckhouse rose the
flagstalf, on which was hoisted the pennant
(wenia) and probably in the case of the ad-
miral’s ship, the red flag that was the signal
for going into action, and such other signals
ag were from time to time required. On
either side the bow catheads (epotides) pro-
Jjected, which in the case of the earlier Athe-
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nian trivemes seem {o have been merely suf.
ficient to hold the anchor. The Corinthians
however, who, as a8 we have seen, were
enterprising and clever shipwrights, by
strengthening greatly these catheads, were
able to receive a blow from the enemy’s ram
in such a way as to inflict the damage they
were intended to receive, an invention which
cost the Athenians dear, both in the Corin-
thian Gulf and in the great harbour of Syra-
cuse. DBetween the catheads, and in front
of the stem projected two beams, one above
the other, at some distance apart, headed
generally with metal fashioned as a ram’'s
head, or the head of some other animal
which were called respectively proembolion
and proembolis. The purpose of those seems
1o have been to give a racking blow to any
vessel pierced by the beak, which projected
much further below, and thus to cause her
to heel over and shuke off, making it easier
for the impinging vessel to disentangle her
self by backing water. Uunderncath was the
rostrum or beak, answering to that which
we now call the ram, which was a long spur,
and in the latter periods, usually divided
into three teeth. Of this we shall speak
more fully hereafter. The trireme was steers
ed by two rudders, one on either side of the
stern of the vessel, ta the tillers of which,
under the deck, was attached to & rope,
which, passing through a block on either
side and over two wheels on the quarter-
deck, enabled the helmsman to turn the two
rudders which wiy he pleased by a single
etfort. In the mid spaco of 7 feet, which we
have already mentioned, as lying between
the diiphragmata, stood the main, or great
mast, which was square rigged, and before
and behind in the two acati; foremast and
mizenmast, which carried lateen sails. The
ancients, however, did not use sails in ac
tion, trusting then entirely to their oars, so
that I will not enter further into the ques~
tion of the rigging. The total length (ex-
clusive of the beak, for which wa must add
noarly 10 fant), was 140 feot, of which 25
feet belong to the parexeiresize (11 to the
bows and 14 to the stern) and 124 feet to
the space occupied by the rowers. The
greatest breadth {which has been caleulated
in an ingenious manner from the thickness
of the hawsers employed for anchoring the .
vessel, (a detail preserved to us in the Attic
Lables) at the water line was 14 feet above,
at the broadest part of the beam 18 feet,
and with the gangways added 21 feet, The
space between the diaphragmata was 7 feet.
The height of the deck in cataphract ships
above water was 1I feet. The draught 8}
feet, Total height, 19} feet. Thus feaving
103 feet for the hold. The height of the ap-
hract trireme from water Lo the top of the
gunwale is calculated at 8 feet. The capa-
city of the cataphract trireme, caleulated ac-
cording to the modern formula of measure-
ment gives, 232} tons,  As all the Attic tri-
remes appear to have been built on one and
thesame model, their gear wasintrenchange-
able. It 1s obvious that such an arrange:
ment in a fleet of from 303 to 400 vessels
would offer great facilities in refitting, The
regular crew of an Attic trireme consisted
probably of 225 personsia all. Of these 174
were ouwployed in rowing, disposed as fol-
lows : —51 thalamites, 58 zygites, 62 thran-
ites, the upper oars being the most numer-
ous, as the construction of the vessel near
the bow and stern towards afforded less
space for the lower tiers. Besides the rowers,
there was a force of 10 marines, heavy arm-
edrsoldiers, and 20 seamen. The number of
marines seem to have varied greatly, and
depended much on the style of fighting pre-
ferred. Where, o5 in the case of the Athén.
'ians, speed and dexterity in the use of the




