


















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Caar. XIV] THE TORTOISE 811

ing set on top of this, produced its great effects when swung to
and fro by means of ropes. It was protected, like the tower,
with rawhide.

7. He explained the principles of the borer as follows: that
the machine itself resembled the tortoise, but that in the middle
it had a pipe lying between upright walls, like the pipe usually
found in catapults and ballistae, fifty cubits in length and one
cubit in height, in which a windlass was set transversely. On
the right and left, at the end of the pipe, were two blocks, by
means of which the iron-pointed beam, which lay in the pipe, was
moved. There were numerous rollers enclosed in the pipe itself
under the beam, which made its movements quicker and stronger.
Numerous arches were erected along the pipe above the beam
which was in it, to hold up the rawhide in which this machine
was enveloped.

8. He thought it needless to write about the raven, because he
saw that the machine was of no value. With regard to the scal-
ing machine, termed in Greek ér¢Sdfpa, and the naval con-
trivances which, as he wrote, could be used in boarding ships, I
have observed that he merely promised with some earnestness
to explain their principles, but that he has not done so.

I have set forth what was written by Diades on machines and
their construction. I shall now set forth the methods which I

have learned from my teachers, and which I myself believe to be
useful.

CHAPTER XIV

THE TORTOISE

1. A TorroisE intended for the filling of ditches, and thereby
to make it possible to reach the wall, is to be made as follows.
Let a base, termed in Greek éoydpa, be constructed, with each of
its sides twenty-one feet long, and with four crosspieces. Let
these be held together by two others, two thirds of a foot thick
and half a foot broad; let the crosspieces be about three feet and
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a half apart, and beneath and in the spaces between them set
the trees, termed in Greek duafdmodes, in which the axles of the
wheels turn in iron hoops. Let the trees be provided with pivots,
and also with holes through which levers are passed to make them
turn, so that the tortoise can move forward or back or towards
its right or left side, or if necessary obliquely, all by the turning
of the trees.

2. Let two beams be laid on the base, projecting for six feet
on each side, round the projections of which let two other beams
be nailed, projecting seven feet beyond the former, and of the
thickness and breadth prescribed in the case of the base. On this
framework set up posts mortised into it, nine feet high exclusive
of their tenons, one foot and a quarter square, and one foot and
a half apart. Let the posts be tied together at the top by mortised
beams. Over the beams let the rafters be set, tied one into another
by means of tenons, and carried up twelve feet high. Over the
rafters set the square beam by which the rafters are bound
together.

8. Let the rafters themselves be held together by bridgings,
and covered with boards, preferably of holm oak, or, this failing,
of any other material which has the greatest strength, except
pine or alder. For these woods are weak and easily catch fire.
Over the boardings let there be placed wattles very closely
woven of thin twigs as fresh as possible. Let the entire machine
be covered with rawhide sewed together double and stuffed with
seaweed or straw soaked in vinegar. In this way the blows of
ballistae and the force of fires will be repelled by them.

CHAPTER XV

HEGETOR’S TORTOISE

1. THERE is also another kind of tortoise, which has all theother
details as described above except the rafters, but it has round it
& parapet and battlements of boards, and eaves sloping down-
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wards, and is covered with boards and hides firmly fastened in
place. Above this let clay kneaded with hair be spread to such
a thickness that fire cannot injure the machine. These machines
can, if need be, have eight wheels, should it be necessary to
modify them with reference to the nature of the ground. Tor-
toises, however, which are intended for excavating, termed in
Greek épucrldes, have all the other details as described above, but
_ their fronts are constructed like the angles of triangles, in order
that when missiles are shot against them from a wall, they may
receive the blows not squarely in front, but glancing from the
sides, and those excavating within may be protected without
danger.

2. It does not seem to me out of place to set forth the princi-
ples on which Hegetor of Byzantium constructed a tortoise. The
length of its base was sixty-three feet, the breadth forty-two.
The corner posts, four in number, which were set upon this frame-
work, were made of two timbers each, and were thirty-six feet
high, a foot and a quarter thick, and a foot and a half broad. The
base had eight wheels by means of which it was moved about.
The height of these wheels was six and three quarters feet, their
thickness three feet. Thus constructed of three pieces of wood,
united by alternate opposite dovetails and bound together by
cold-drawn iron plates, they revolved in the trees or amaxo-
podes.

8. Likewise, on the plane of the crossbeams above the base,
were erected posts eighteen feet high, three quarters of a foot
broad, two thirds of a foot thick, and a foot and three quarters
apart; above these, framed beams, a foot broad and three quar-
ters of a foot thick, held the whole structure together; above this
the rafters were raised, with an elevation of twelve feet; a beam
set above the rafters united their joinings. They also had bridg-
ings fastened transversely, and a flooring laid on them protected
the parts beneath.

4. It had, moreover, amiddle flooring on girts, where scorpiones
and catapults were placed. There were set up, also, two framed
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uprights forty-five feet long, a foot and a half in thickness, and
three quarters of a foot in breadth, joined at the tops by a mor-
tised crossbeam and by another, halfway up, mortised into the
two shafts and tied in place by iron plates. Above this was set,
between the shafts and the crossbeams, a block pierced on either
side by sockets, and firmly fastened in place with clamps. In
this block were two axles, turned on a lathe, and ropes fastened
from them held the ram.

5. Over the head of these (ropes) which held the ram, was
placed a parapet fitted out like a small tower, so that, without
danger, two soldiers, standing in safety, could look out and report
what the enemy were attempting. The entire ram had a length
of one hundred and eighty feet, a breadth at the base of a foot
and a quarter, and a thickness of a foot, tapering at the head to
a breadth of a foot and a thickness of three quarters of a foot.

6. This ram, moreover, had a beak of hard iron such as ships of
war usually have, and from the beak iron plates, four in number,
about fifteen feet long, were fastened to the wood. From the head
to the very heel of the beam were stretched cables, three in num-
ber and eight digits thick, fastened just as in a ship from stem
to stern continuously, and these cables were bound with cross
girdles a foot and a quarter apart. Over these the whole ram was
wrapped with rawhide. The ends of the ropes from which the
ram hung were made of fourfold chains of iron, and these chains
were themselves wrapped in rawhide.

7. Likewise, the projecting end of the ram had a box framed
and constructed of boards, in which was stretched a net made of
rather large ropes, over the rough surfaces of which one easily
reached the wall without the feet slipping. And this machine
moved in six directions, forward (and backward), also to the
right or left, and likewise it was elevated by extending it up-
wards and depressed by inclining it downwards. The machine
could be elevated to a height sufficient to throw down a wall of
about one hundred feet, and likewise in its thrust it covered a
space from right to left of not less than one hundred feet. One
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hundred men controlled it, though it had a weight of four thou-
sand talents, which is four hundred and eighty thousand pounds.

CHAPTER XVI

MEASURES OF DEFENCE

1. WrtH regard to scorpiones, catapults, and ballistae, likewise
with regard to tortoises and towers, I have set forth, as seemed to
me especially appropriate, both by whom they were invented and
in what manner they should be constructed. But I have not con-
sidered it as necessary to describe ladders, cranes, and other
things, the principles of which are simpler, for the soldiers usually
construct these by themselves, nor can these very machines be
useful in all places nor in the same way, since fortifications differ
from each other, and so also the bravery of nations. For siege
works against bold and venturesome men should be constructed
on one plan, on another against cautious men, and on still another
against the cowardly.

2. And so, if any one pays attention to these directions, and by
selection adapts their various principles to a single structure, he
will not be in need of further aids, but will be able, without hesi-
tation, to design such machines as the circumstances or the situ-
ations demand. With regard to works of defence, it is not neces-
sary to write, since the enemy do not construct their defences in
conformity with our books, but their contrivances are frequently
foiled, on the spur of the moment, by some shrewd, hastily con-
ceived plan, without the aid of machines, as is said to have been
the experience of the Rhodians.

8. For Diognetus was a Rhodian architect, to whom, as an
honour, was granted out of the public treasury a fixed annual pay-
ment commensurate with the dignity of his art. At this time an
architect from Aradus, Callias by name, coming to Rhodes, gave
a public lecture, and showed a model of a wall, over which he set
a machine on a revolving crane with which he seized an helepolis
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as it approached the fortifications, and brought it inside the wall.
The Rhodians, when they had seen this model, filled with admira-
tion, took from Diognetus the yearly grant and transferred this
honour to Callias.

4. Meanwhile, king Demetrius, who because of his stubborn
courage was called Poliorcetes, making war on Rhodes, brought
with him a famous Athenian architect named Epimachus. He
constructed at enormous expense, with the utmost care and exer-
tion, an helepolis one hundred and thirty-five feet high and sixty
feet broad. He strengthened it with hair and rawhide so that it
could withstand the blow of a stone weighing three hundred and
sixty pounds shot from a ballista; the machine itself weighed
three hundred and sixty thousand pounds. When Callias was
asked by the Rhodians to construct a machine to resist this hele-
polis, and to bring it within the wall as he had promised, he said
that it was impossible.

5. For not all things are practicable on identical principles, but
there are some things which, when enlarged in imitation of small
models, are effective, others cannot have models, but are con-
structed independently of them, while there are some which
appear feasible in models, but when they have begun to increase
in size are impracticable, as we can observe in the following
instance. A half inch, inch, or inch and a half hole is bored with
an auger, but if we should wish, in the same manner, to bore a
hole a quarter of a foot in breadth, it is impracticable, while one
of half a foot or more seems not even conceivable.

6. So too,in some models it is seen how they appear practicable
on the smallest scale and likewise on a larger. And so the Rhodi-
ans,in the same manner, deceived by the same reasoning, inflicted
injury and insult on Diognetus. Therefore, when they saw the
enemy stubbornly hostile, slavery threatening them because of
the machine which had been built to take the city, and that they
must look forward to the destruction of their state, they fell at
the feet of Diognetus, begging him to come to the aid of the
fatherland. He at first refused.
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7. But after free-born maidens and young men came with the
priests to implore him, he promised to do it on condition that if
he took the machine it should be his property. When these
terms had been agreed upon, he pierced the wall in the place
where the machine was going to approach it, and ordered all to
bring forth from both public and private sources all the water,
excrement, and filth, and to pour it in front of the wall through
pipes projecting through this opening. After a great amount of
water, filth, and excrement had been poured out during the
night, on the next day the helepolis moving up, before it could
reach the wall, came to a stop in the swamp made by the moist-
ure, and could not be moved forwards, nor later even backwards.
And s0 Demetrius, when he saw that he had been baffled by the
wisdom of Diognetus, withdrew with his fleet.

8. Then the Rhodians, freed from the war by the cunning of
Diognetus, thanked him publicly, and decorated him with all
honours and distinctions. Diognetus brought that helepolis into
the city, set it up in a public place, and put on it an inscription:
“ Diognetus out of the spoils of the enemy dedicated this gift to
the people.” Therefore, in works of defence, not merely machines,
but, most of all, wise plans must be prepared.

9. Likewise at Chios, when the enemy had prepared storming
bridges on their ships, the Chians, by night, carried out earth,
sand, and stones into the sea before their walls. So, when the
enemy, on the next day, tried to approach the walls, their ships
grounded on the mound beneath the water, and could not ap-
proach the wall nor withdraw, but pierced with fire-darts were
burned there. Again, when Apollonia was being besieged, and
the enemy were thinking, by digging mines, to make their way
within the walls without exciting suspicion, and this was re-
ported by scouts to the people of Apollonia, they were much
disturbed and alarmed by the news, and having no plans for
defence, they lost courage, because they could not learn either
the time or the definite place where the enemy would come out.

10. But at this time Trypho, the Alexandrine architeet, was
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there. Heplanned a number of countermines inside the wall, and
extending them outside the wall beyond the range of arrows,
hung up in all of them brazen vessels. The brazen vessels hanging
in one of these mines, which was in front of a mine of the enemy,
began to ring from the strokes of their iron tools. So from this it
was ascertained where the enemy, pushing their mines, thought
to enter. The line being thus found out, he prepared kettles of
hot water, pitch, human excrement, and sand heated to a glow.
Then, at night, he pierced a number of holes, and pouring the
mixture suddenly through them, killed all the enemy who were
engaged in this work.

11. In the same manner, when Marseilles was being besieged,
and they were pushing forward more than thirty mines, the peo-
ple of Marseilles, distrusting the entire moat in front of their
wall, lowered it by digging it deeper. Thus all the mines found
their outlet in the moat. In places where the moat could not be
dug they constructed, within the walls, a basin of enormous
length and breadth, like a fish pond, in front of the place where
the mines were being pushed, and filled it from wells and from the
port. And so, when the passages of the mine were suddenly
opened, the immense mass of water let in undermined the sup-
ports, and all who were within were overpowered by the mass of
water and the caving in of the mine.

12. Again, when a rampart was being prepared against the wall
in front of them, and the place was heaped up with felled trees and
works placed there, by shooting at it with the ballistae red-hot
iron bolts they set the whole work on fire. And when a ram-
tortoise had approached to batter down the wall, they let down a
noose, and when they had caught the ram with it, winding it over
& drum by turning a capstan, having raised the head of the ram,
they did not allow the wall to be touched, and finally they de-
stroyed the entire machine by glowing fire-darts and the blows of
ballistae. Thus by such victory, not by machines but in opposi-
tion to the principle of machines, has the freedom of states been
preserved by the cunning of architects.
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Such principles of machines as I could make clear, and as I
thought most serviceable for times of peace and of war, I have
explained in this book. In the nine earlier books I have dealt
with single topics and details, so that the entire work contains all
the branches of architecture, set forth in ten books.
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Ab.ﬂll. ’:’6 106, 110, 122.

Abdal. 212, 269.

Acanthus p.ttem. origin of, 104.
Accius, 255
Acoumu,oltbentzolnthestre. 158 f.

Aeqmnm ln.ve springs which produce goitre,
(mdnm). 219.

Aﬂg s, proper site for temple of, 15;
temple of, at Tralles, 198,
Aetna,

Alabanda, 212 tanpleolA

Ahe.ofhoule, 177; of temp!

Albula (river), 288.

Alder, 61.

Alexander, 85 f., 195, 810.

Alexandria, 36, 196, 197, 218; length of
lhndowofgmmmlt,ﬂo

Alexis (poet), 168.

Altars, 125 f.

Altino, 21.

Aluminous springs, 234.

Anntemum, stone quarries of, 49.

at, 78.
120.

Am; lnpmltyle. 7s.

P!

Amphithalamos, 186.

Amyntas, 310.

Analemma, 257; its applications, 270 f.
Anaphoric dial, 275.

Allntlgoru,68 195, 198, 225, 269.

Andreas, 273.

Andromeda (constellation), 266
Andron of Ephesus, 70.
Andrones, 187.

Andronicus of Cyrrhus, 26.

Antae, 114, 120, 186; temple in antis, 75.
Antiborean (sun di ), 278.
Antimachides, 199.

Ant!oclnn, 199,

Antipater, 238, 269.

Antistates, 199.

Apaturius, 212,

Apelles, 11.

Apollo, 69, 102, 103, 196; Panionion, 108,
255; eolouslmtueol 289; temple of, at
Ahbcnds.'m stMiletus.m at Rome,
80; site of temple of, 80. .

Apolloma, 235; siege of, 317 f.

Apollonius, 278.

Apollonius of Perga, 12.

Aqueducts, 244 f.; Marcian, 282.

Aquileia, 21.

Arabia, 285, 287.

Aracostyle wnplea. 78, 80; proportions of
columns in, 84.

Archer (constellation), 268.
Archimedes, 8, 12, 199, mmdmcu a theft

Archytas of T tmn.lz.loo.
Arctums(shr;,nn
Ardes, 283.

Arevanias, 54.
Anuo,a.mtwallo(bnckat.u.
Argo (constellation), 268,
Argohs.pmnctofJumat.lO!.

Aristoxenus, 11, 140, 143.
Armenian blue, 218, 217.
Aﬂﬂm (star zrwg)).

Anensl. naval, at Paneul, 198.
Arsinoe, 108.
Artemisia, 85 f.
Artemon ('Exdywr), 287.
halt, 285; asphaltic springs, 234; lake
lnlhhs. 2885,
* AoxAnror, 20.
Assafoetida grown in Cyrene, 287.
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Astansoba (river), 281.
Astobos (riov:). 2s1.

, 260 ff.
Athens, 26, 4o.lw. 78, 124, 199, 200, 234;
colonnades at, 154; temple of Minerva at,
198; length of shadow of gnomon at, 257,

270.
Athos, Mt., 35.
“Ariarres, 188.
Atlantides, 189.
Atlas, 188, 231.
Atrium, 185, 210; proportions of, 176 f.
Attalus, 58, 108, 195.

Babylon, 24, 235

Bocehnl.pmpunteformplcol 81; Ionic
order appropriate to, 15; temple ol at
Teos, 82, 109, 198.

Baiae, 46, ﬂ

Bakeries, 184
Balance (eomtelhhon).
Bdeomel in forum, 181.

ol Vitruvius at Fano,
Bnthrooms.lso of farmhouse, 188.

Body, proportions of, 72.
Boedas of Bynnt.mm. 70.
Boeotia, 287

Bowl (oonstelhhon),

Breakwaters, 162

Brick, 42 f.; test of 57.

Bright (Pqﬂlnlmenos), inventor of batter-
ing ram, 809.

Brynu. 199.

B:ﬁ inver) zsf“'
constellation), 266.
Burnt-ochre, 218 f.

INDEX

Buttresses, 190 f.
Bysantium, 810.

Cadis, 309.

Caecuban (wme). .
Caesar, Julml, 02 J., 240
Callaeschrus, 199.

Callias of Andun, 815.
Callimachus (nunafcxm) 104.
Callippus, 269

Campnn,ls.“.m 238.

star),
% omeZozj Connthnn.lﬂ!,luf,
110; of

Capltol.hutdkomuluon.w.tunpleon.

8?}5, temple of 80, 200; site of temple of,
Cln.lmdon. $090.

Chaldeans, 262

Charias, 199, 810

Charioteer (comtelhtwn) 206.
Xewbepnra of

Chersiphron, 78, 198, 200, 288
Chion of Corinth, 70.

Chionides, 168.

Chios, 103, 197; siege of, 817.
Cborob. Ievellmg instrument, 242 f.
pomnom lake at, 287.

Chromatic mode, 140.

Cibdeli, 234.

Cicero, 256.

Cilbian country, 215.

Cilicia, 285.

Cinnabar, 215 f.; adulteration of, 217.
Circular temples, 122 f.
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Circumference of earth, 27 f.
Gmmmtmdﬁsm(wm).

Cimn.Fhmmumm.Mmu.so

Cisterns, 244
City, site of, l7,ﬂ’ walls, 21 f.
Classification of templu. %5.187.
Clasomenae, los.
Clearstock of fir,
Climate detenmne- the style of houses, 170.
Clitor, spring at, 239
Colchis, 231.
Colline Gttc. 75.
Colonnades, 131, m. 185, 156 1., 160 £.
Colou:néll:& 214
217; man Lm 220;
bow stm,
Columbaria (éraf), 108.
Columns, of, in colonnades,

154; in forums, 1352; ml:ull:cu,lsz
Connthnn,loc diminution in top of,
84}' Ionic order, 90 f.; arrangement of,

(‘m:nadme (sun dial), 278
Concords in music, 142.
Concrete floors, 202.

Cone (sun dial), 278.

Conical Plinthium (sun dial), 278
Consonancies in music, 142.

Consomnt sites of theatres (ovrxobrres),

Comtf;hhom.norﬂ:un,mf ; Southern,
Consumphvel. resin of larch good for,

Connth. 145.

Corinthian cavaedium, 176.

Corinthian order, 15; origin of, 102 f.;
portions of, 106 f.; treatise on, by Arce-
sius, 198.

Cornelius, Gnaeus, 8.

Corona, 102, 107, 112.

Cos, island of, 269.

Cossutius, mden

Courage dependent on climate, 178.

Counterforts, 190.

Court, 188,

Crab (constellation), 268,

Crathis (river), 237

Crete, 20, 62.

Creuu.los

Croesus, 195; house of, at Sardis, 53.

Cross-aisles in theatre, 188, 146; in Greek
theatre, 151.

Crown (constellation), 266.

Ctesibius, 8, 199, 273}' pumpof 207 f.

gugnet'pequd- p.lm twenty-fi
ul six or twenty-four
fingers, 74.

Cumae, 162,
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Cunei in theatre, 146.
Cutilise, 234.
gdada. 214.

Cymhum. 94, 110; Doric, 112.
Cymc,!'l W,W
Dsphmnolhﬁletm.mo

Deeonbom of walls, 200 f.
Defence, measures for, 815 ff.
Delol, problem enjoined upon, by Apollo,

RmdB t, 198.
deln, uilding a!

, 200.
Demetrius Pohuceta. s16.
Demetrius (slave of Diana), 200.

Democles, 199.
Democritus, 42, 195, 251, 255, 269; his study

of ive, 198,
us, 74.
Dentill, 94, l‘z, 108. 19/,
Departments mhtectun.
Dndu.sl 199; inventor of siege machines,
0.
Dials un.nged to show bours of varying

length, 27:

Dum.tun of Tonic order, 15, 78; temple
of, at Ep 78, 108, 198, 200, !88],
atB.ome.ao.l“ stlﬁgnelll.m
statue of,

Duwmcmode,lio

Diastyle temples, 78, 80, proportions of
columns in, 84; Doric, 118,

Audbupa, 188.

Dichalcs, 74.

Diesis, 140.

Dlmmubonmtopoleolnmn.ullo

mof lf” 181,

DOf (eonnelhtion)! 268.

Dolphin (oonstelhuon).

Don (river), 28

Doors, of tunplel. 118 £.; of dwellings, 178;
in theatres, 146

Doorways of templel, proportions of, 117

Doric order, 15; pmpomom ol. 109

doonnn. 17; temples of, 188.
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Dorus, 102.
Drachma, 74.
Dyer’s weed, 220.
Dyris (river), 281,
Dyrrachium, 285.

(constellation), 206.
(#xéia), 9, 143 f.
Echinus, 93, 110, 122.
Economy, 16.
Education of the architect, 5 f.,°168 f.

ngi,!l& 231, 235, 269.

Elanenh (sreixsia) and their proportions,
18 f., 225.

288; for mnngnte,mj
ic mode, 140

Ennius, 255.

“Erracs of columns, 86.

Eolipiles, 25.

prenu. 108, 214, 216 281, temple of
Diana at, 78, 198

Epicharmus, 225.

Epicurus, 42, 167, 195.

Epimachus, 816.

Equestrian Fortune, temple of, 80.

Emmthene‘;’ of Cyrene, 12, 27, 28, 255.

1

Ethiopia, 281, 285.

Etruna (Tuscany), 48, 64, 235,

Eucrates, 168.

Euctemon, 269.

Eudoxus, 269, 278.

Eumenes, colonnades of, 154.

Euphranor, 199.

Euphrates, 231.

Euripides, 225; buried in Macedonia, 238;
“Phaethon” of, 261.

Eurythmy. 14.

84.
Exedrae, 160, 179, 186, 211.
proper for rooms, 180 f.

Faberius, 216.

Falernian (wine), 286

Fano, 63; basilica at, 184 I

Fumhotuea, 188 f.

Fascia, 94; of Attic dooﬂny. 120.

Fauces, their dimensions, 178,

Faunus temple on the Island ‘of the Tiber,

75.
Femur (unpés), 112.
Ferento, 50.

Fidenae, stone quarries at, 49.

" 210; of baths, 157
Flora, temple

Fir, qulihsd.w highland and lowland,

Fire, of, 38.

l’i-hao?mmtﬂlhon).

Flaminius circus, 124

Floors, 202 f.; Greek method of making,

olCamthnnotde,l&
Flutes of columns, 96; Doric, 118.
Fo!ds!oflheqnndgmb, 184.

Fondi, 236,
Footethfmpdms.otmtmﬁm
Fortnne. temple of Equestrian, 80; Three

Fortunes, 75.

Forum, 131 #.
Foluansd}timsdtunpla, 86 f.; of houses,

Gaul, 220, 281.
Geru. inventor of shed for battering ram,

Gnldmg.!u
Gnomon, 257; length of shadow at different
places, 270.
gmus.ﬁo mlt )
orgonshud star group), 266
Gort;

vna, 20
Gmnmms,lsb

Greater Dog (constellation), 268.
Great Bear, 257; (Epm or éNxy), 265

Guttae, 102, 110, 112.

; | Gynaeconitis, 186

Gypnmnottobeuaedfoutnceowork.m

Halicarnassus, 53, 54.
Harbinger of the Vintage (star), 265
Harbours, 162 f.
gnnngnic;:‘ }39 I
HeoGoat (constellation), 268.
Helepolis of Epimachus, 816 f.
R e,
sun ,
Heptagonts, lake, £81.
eptasonm-
Heraclea, 289.

Heraclitus of Ephuus. 42, 225.

Hercules, Doric order zﬁ:pmte to, 15;
site of temple of, 81; oltempleol
88; Pompey's tunple , 80.



INDEX 827

ga-modoms. temple of {eupox‘uit) St.u: 78.

ermogenes, 109; temp iana by, 78
determined rules of symmetry for eustyle
temples, 82.

Herodotus, 241.

ornbeam,
Horse (constelhhon).
Hoatnlms, Marcus, 21
H?SS springs, 23%2; hu.lmg properties of,

gm..fim mrkd ed })y clocks, md .

ouse, ongm 88 typesof, 80 f1.;

style of c{mm. 170 .
ypoethnl temple. 14, 76. 78.

Hypanis, 214, 236.

Hysginum, 220.

Ictinus, 198, 200.

Iliad and Odyssey, 197.

Ilium, 287.

Incertum opus, 51.

India, 281.

India ink, 217, 218.

Indigo, substitute for, 220

Indus, 231.

Iollas, 238.

Ion, 108.

Ionic order, 15; proportions of, 80 f.; door-
ways of, 118; temples of, 198, 200.

Isis, site of wmple of, 81.

Ismuc, 240.

Isodomum, 52.

Isthmian games, 251.

Italy, 48, 58, 131, 145, 178, 214, 231, 239,

Jaffa, 285.

Jambe, roporhom of, 117.

Juba,

Julius, Cmu.s. son of Masinissa, 240.

Juno, Ionic order appropriate to, 15; site
for temple of, 31; at Argolu, 102;
Doric tcnple of, in Samos, 198.

Jup:tet. temple of 14, 199; site for temple

of, 81; ce of tzmple 58; temple on
of the Tiber, 75; altars of, 125.
Jupiter (planet), 258, 900 2061, 262.

Kids (eomtelhhon).
Kitchen, 1883,

Kneeler (comtelhhon).
Knotwood, 60.

Kwvrérovpa, W

Levelling instruments, 242 f.
Lever, explanation of, 200 f.
Libraries, 181, 186.

Laxmmm,!lﬂf
of rooms, how to test, 185.
Iame,“f slaking of, for stucco, 204.

Lmteh, haght of, 117.
Lion (constellation, ) 268,

Liparis (river), 285

Little Dog (constelhhon), X

Iagr examined to determine site of towns,

Lyncestus, acid springs of, 288.
Lyre (constellation), 267.
Lysippus, 69.

Macedonia, 217, 288.

Machines, 288 f.; for defence, 815 f.

Maeonia, wine of, 236.

Magi, 225.

Magnesia, 78, 214, 240; temple of Diana at,
198.

Malachite gmm. 218; where found, 217;
substitute for, 220.
Mamertine (wine), 236
Marble, powdered lor ltueeo work, 206,
m f ; where
lgle of Honour a.nd Valour, 78.
M;n. temple should be Doric, 15; site of
temple of, 81.
Mm hnet) 259 f., 262.
Marseilles, siege of, 818.
Maurusia (Maunhnu), 231,
Mausoleum, 54, 1
Mausolus, 53 f.
Mazaca, lake near, petrifies reeds, etc., 285.
Medicine, architect should know, 10.
Medulh have springs which produce goitre,

Melunpus. 199, 289.
Melas of 54.
Melas (river), 237.
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Melassa, 54.
Melian white, 214.
Melite, 108.
Meloe, 214.

Menaeus, 27
Mccurynteoltunpled 81; temple of,

Mercury (plmet). 258, 259.

Merok, 28

Meuuloe. 187.

M 198, 200, 288.

% pottwool 78.

Metopea (pcrérq), 94, 108, 110; sise of,
2; arrangement Doric templel.

, in
118
Metrodorus, 241.
Miletus, 108, 200, 269.
Milo of Croton, 251.
of tl:?iletanplg ‘”Smmnn,ll.s%nte
temp! at ; at
Priene, 11, 198; at Athens, 198.

Mimdml. Pnblml. 8.

Mithridates, 154.

Modes of music, “gi,'

Moon, 258; phases of, 262 .

Mortar, for stucco work,

mj of burnt brick, 209.
Mohon,elunmtoof 200 7.

Mouldings for stucco work, 2006.
Mﬁ\:nc ob:mpleolﬂonournndVdm

exaris,

Nﬂe,”.”l.tqnplesm.dwnldheeth
river, 117.

Nonacris, “ Water of the Styx,” 288.

Notes, names of, 141 f.

Number, ect, 78f.

Nymp

Nymphs, temple of Corinthian order, 15.

Oak.w,mﬁoon,m

Obols, 74.
Ochre 6xp¢), m
Oeci, Cormtlmn and | Ph
Esyptnn. 179. Cysicene, 180
281,
Olymp;zg m

Opmm:”h}m.sl ; reticulatum, 51; Signi-
ruevedfor senators, 146; of
Order les, 15; origin of
appropmhtotun H
dlﬂel!mt(l’derl.lm_ﬂ'p ¢
Orpn.wsg;.MJ

Pa.lh.ltonequarneltt.ﬂ
l;anelaoldoon.lls oL, 290,

-phl-som-.mmmsmw
Hapa3pouldes, 1

Pmdmmm.m,white. 214.
P;npetouhentn.dmmol 148,

Pam-.m

Pastas, 186.
Patru.eellaeoltunplebuﬂtofhmk.&
Patrocles, 278

Pmn.mn.q.mol is, 7.
Penneus.m m ulmllt.lw.

Peisistratus,

Peleunum (mn dnl),

Penne, 234.

Penhsput ('bouhng machine), 285

Pertptenal temmple, 75 .

Pmpmstyle, 188; decorations of, 210 1.; pro-
portions of, 179; Rhodian, 186

Amyntas,
Phﬂo.ms.zoo olBynntxum.lN
Philolaus of Tarentum, 12.

Phﬂonophy.whymefultouchtect.s
Phoeae.,l

Phie 108:

Picmnm.

gl.llenes.l'm 186.
Piles, of alder, 61; olive, or oak, 88.
lllntolwnteorgm.m
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Pine, 61.

Pkm: discovers mrbt:eEm Ephe;;.
name changed to Evangel

l’h.neb.%'lf the:rrehogndemo::mnt.

l’l-he'-f. battle of, 7.
PI:.&.IN. 251; rule for doubling the square,

ID\ud3es, 189.
Plinthium (sun dial), 278
IIrevparcby, 288.
;g'dl”l of theatre, height of, 148.
um
Pollu, 199,
ivots of heaven), 257
l’olu star), 207.
Polycles of Ephma. 70.
Polyclitus, 11, 69.

Polyidus, 199, 810.
Polyspast (hoisting machine), 288

Pompeian pumice, 47.

Pompey, eolomndu of, 154; temple of
Hmmls,

Pontic wax, !lc. 217.

Pontus, 214, 220, 231, 286.

Poplar, 60.

Pormus, 199.

Posidonius, 241.

Pothereus (river), 20.

Posxolana, 46 f.

Prni:tdel. 190.188!

Pressing room, A

Priene, 103; Temple of Minerva at, 11,
198.

128 f.; of colonn: 154 f.;

temples, 117 f.; of Doric temples, 109 £.;

of the Ionic order, 90 f.; of rooms, 176 f.
Propriety, 14 ff.
Proscaenium of Greek theatre, 151.

Proserpine temple of Corinthian order, 15;
temple of, 200.
llpbsfunxﬁu(mndnl).
Tipds 78 loropoduera (sun dial), 278
Pmttu‘;.l”
dmghmd 289,

Prothyra, 188.

Protropum (wme),

Iporpwyyris (star), 265
Pseudisodomum,

52.
Pseudodi temple, 75, 78, 82.
P pteral temple, 78.
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Public buﬂdm? sites of, 81 f.
of Ctesibius, 297 f.
218, 219; substitutes for, 220 f.
Puszuoli, 218.

Pymoatyle templu, 78 f.; proportions of

Pyrnu. 19. "

Pytlngon.l. 4!, 130, 225, 251, 269; right

Pytheo., ll 109 198 199.

games, 251.

Quarries of Grotta Rosa, Palla, Fidense,
Campania, Umbria, Picenum, Tivoli,
Amiternum, Venetia, Tarquinii, Lake of
Bolsena, Ferento, 49, 50.

Quicksilver, 215 f.

Quirinus, temple of, 78

Quiver (sun dial), 278

n.m bai twng,mlsoof Hegetor’s, 814 f.
t

Ram (constellation), 266. >

Raven (constellation), 268.

Raven, a machine of no value, 810 f.

Rhodes, “f. 167, 219, 220; length of
dndowolgnomonst.ﬂo,mgeol 816f.

Rhone, 23
River (eonltdhtwn).

ples, Rivers rise in the north, 281.

Rome, 68, 64, 78, 80, 145, 217; site of, deter-
mmedbydlvmemtelhgenee, 174; length
of shadow of n at, 270.

Rooms, of, 176 f.; proper ex-
posure for, 180f sho besmtedto
mmdtheowm,ISII

BoundBmldmgatDelph.lw

Salmacis, spring of, 54.

S-lpnmA 21.

usmteleﬂect of climate on

voice, 171
Samos, 12, 108, 263, 269, 278; Doric temple
olJunom. 198.
Sand, 44 f.
llé,mndeﬁvmwhtelad.llo

Sardis, 53.
Sumc\u,m
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Saturn (phnet). 260, 261, 262.

Satyrus, 199

Scaena of thutn. 146; dimensions of, 148;
scheme of, 150; decorations of, 150;
theatre at 'l‘nllel, 212.

pares, 89, 165. 820.
Sespl:e (ﬁn dial), 278.

12, 278.
g:’;pl::’ (:)'nshelhhon) 266.

Scorpiones, rules f making, 308
Scotia, 90, 112. . 4

Scutuls of ballistae, 806 f.
Seats in theatre, dimensions of, 148.
Selinusian chalk (lodres), 220.

Semiramis, 235

Senate house, location of, 187.
Septentriones (She-Beln).
Septimius, P., 199.

Serapis, site of temple of, 81.
Serpent (constellation), 266.
Serpent—holdu' (constellation), 2686.

Sesterce, 74.
She-Goat (eonstclhhon) 266.
Ship, motion of, explained, 291.

ik, 238,

through,
Silanion, 199.
Silenus, on the proportions of Doric struc-

tures, 198.
Simae (érawriles), 96, 108.
Sinope, 214.
Smyrna, 197, 214; Stratoniceum at, 154.
Snake (eomtzlhhon),
Socrates, 69, 70, 195.

Soli, £35.
Soracte, stone ies of, 49.
Sonndingvemeﬂinthetheatm.us_f

Steelyard, deacnphon of, 201.
Steps of templel odd in nmnber 88.
Stereoba!

ba
mmm of houses, 189 f.
Sulphur springs, 283 f.

INDEX

Snn.mf oouneol through the twelve

sum..m ; how designed, 270

Snmnm.tm{ofl‘d]uat.lu s

Sun,spnngat.

Syene, 231.

Symmetry, 14; in temples and in the human
ll)’(]x}.viﬂj.; modifications to suit site,

Syracuse, 273.

Syria, 281, 235, 237.
Systyle temples, 78 f.; pmporhom of col-
umns in, 84; Doric, 11

Tablinum, ions of, 178.

Tarentum, 12, 255; length of shadow of
gnomon at, 270.

Tarqui

Tarmn, $24 04, ok, 238
'eano, springs

Telamones, 188.

Teleas of Athens, 70.

TéMewr (perfect number), 78 f.

Tempering of iron, 18.

Temples, classification of, 75 f.; circular,
122] Cormthmn,lOQf,Donc.lOO],
Ionic, 90] ‘I‘u.sean,o‘ :iﬁ) 1oundshomo:‘
86 ff.; orientation 6 f.; proportion
col{mnsof 78 f.; sites of, 31 f.; Aescula-

15, 198; Apollo 81 78, 80, 200;
gwchul.lﬁ 81, 82, 109, 198; Cutot
124; Ceres, 32, 80, 200.Dnns,l5 78, 80,
108, 124, 198, 200, 288 f.; Equestna.n
Fomme,m Fa.unus, 75; I“lon.lﬁ;Three
Fortunes, 75; Hercules. 15, 81, 53, 80;
Isis, 81; Juno, 185, 81, 188; Jupiter, 14, 31,
58, 75, 199; Honour and Vslour 78, 200;
Mam, 15, 81; M 81, 54; MlnerI.
11, 15, 81 124, 198 ﬁymphl. 15; Proser-
me. 16 900. us, 78; is, 81;
ejovis, 124; Vuml. 15, 81, 54, nla.n.
81.

Teos, 108; temple of Bacchus at, 82, 188.

Terncms. 286, 237.

Testudinate envaedmm, 1m.

Tetrachords, 140

um. 176.

Tetrastyle ca:

Thalamos, 186.

Thala,ﬂ!,l%.m 269,

Thasos, 289

'H:ea.tre.l&'lf site of, 187; foundations of,
l&f,mtnneeobo, 188, 148; plan of

Romnn.uoj phno!Greek.lﬁlj,
vesselam,lbsf acoustics of

the i”hocian. 198.








