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ABSTRACT

The work of Athenaios Mechanicus is a little known
treatise on siege machinery entitled Iepi Mnyavnudiwv.
Although this wofk, along with others on the same topic, is
contained in several manuscripts, during the last 250 years
very little study has been devoted to it. There have been
three editions (Thévenot, 1693; Wescher; 1867; and Schneider,
1912) and two translaﬁions, one in French (De Rochas, 188h)
and one in German (Schneider, 1912). Schneider has also
written a commentary.

Biographical information is very slight and scholars
who have tried to date the work have arrived at.widely
varying conclusions (third century B.C. to third century
after Christ).

In this thesis my objects have been:

a) to provide an English translation of the work
based on Wescher's text,

b) to provide a brief résumé of the opinions advan-
ced concerning the biography of Athenaios and
his relatiornship to Vitruvius,

c) to write a brief commentary on selected topics
arising from the text,
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CHAPTER ONE
INTRODUCTION

Siegecraft came relatively late to Greece. Even as
late as the fifth century B.C., although battering-rams and
other simple siege-devices were in use, the defenders of
cities were usually able to take effective, if primitive,
countermeasures and the sieges degénefated to mere blockades,
the cities finally falling to treachery from within or
starvation. Thucydides! description of the siege of Plataea
(2.71-78 and 3.20-24) illustrates most clearly the state of
siege-warfare at that time, For this small c¢ity, in spite
of rams, siege-mounds, ladders, undermining, and moveable
towers, was able to withstand the siege for two years and in
the end succumbed to hunger rather than to force of arms.

Around 400 B,C., when the Greeks and Carthaginians clashed
in Sicily some significant advances began to be made. The
invention of the catapult was probably the most significant.
At first this was employed inva purely random fashion, but
the advantages of its very long range were soon realized,
With them it was possible to clear the walls of defenders
and in the interval before the enemy could recover to move
sappers, towers, battering-rams , and other such devices
right up to the walls in relative safety. There was then
a good chance of demolishing the walls. The catapult was
later modified for throwing large stones so that it became.

effective in knocking down the walls from a great distance.



Diodoros! description of Philip's siege of Perinthosl
shows siege-warfare in a well developed state, For Philip
made use of towers 80 cubits tall, battering-rams, sapping
operations and various types of catapults -- a factor that
he may well have exploited in his dealings with the Greek
cities. The campaigns of Alexander (e.g. Tyre -- Arrian,
Anab, 2.16-24) and of Demetrios Poliorketes (e.g. Rhodes --
Diod. 20.,81-82 and 91-100) included some of the greatest
feats of siegecraft in antiquity.

Defensive measures, however, soon caught up with the
advances of technique ahd a balance of powéer was restored.
Once again cities could successfully withstand a siege and
had more to fear from treachery., The Romans, for their
part, seem to have made little original contribution to
siegecraft, which does not change significantly until the
introduction of gunpowder in the late Middle Ages,

It is not surprising to find a considerable corpus of
technical literature produced to record the significant
advances in siegecraft during the fourth and succeeding
centuries B.C, The earliest extant Greek work dealing
with siegecraft is that of Aeneas Tacticus written ca. 360 B.C.?
and concerned with defence rather than offence. An excellent

impression of the popularity of Poliortetiks amongst Hellenistic

l., Diod. Sic. 16.74.

2, W,A, Oldfather, p.5 of introduction to Loeb of Aeneas
Tacticus. .
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scientists may be derived from Vitruvius' list of those who=
have written on the subject before him (7.praef.l4):
Non minus de machinationibus, uti Diades, Archytas,
Archimedes, Ctesibios, Nymphodorus, Philo Byzantius,
Diphilos, Democles, Charias, Polyidos, Pyrrhos,
Agesistratos.
Of this list only the names of Philon, Archimedes, and Ctesibios
are of any significance today. Our knowledge of the others is
dependent upon scanty fragments of their writings or stray
references in later authors. Biton (3rd/2nd century B.C.),
Heron (2nd/1st century B.C.), and an anonymous writer usually
referred to as Anonymous of Byzantium, should also be included
in any list of Hellenistic poliorketik writers.
Archimedes' fame as a physicist and mathematician is
well known, Although none of his own writings on siegecraft
survive, his skill in inventing siege machines is well
attested., It was owing to his machines that Syracuse was
able to hold out so long when she was attacked by Marcellus
(214-212 B,C.), who himself made great use of sophisticated
siege machines, In the end, Syracuse fell to blockade and
treachery and Archimedes was killed in the sack that followed.
A considerable portion (Bks, 4 and 5) of Philon of

Byzantium's treatise Mechanicae Syntaxis survives, Philon

lived in the early second century B.C. and was épparently used
as a source by Heron,

None of Rtesibios'writings survive but his fame rests
secure, His date is uncertain and even in antiguity there

seems to have been some confusion concerning him., He is best
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known for hydraulics and pneumatics, but Athenaios describes
a siege machine that was invented by him.

The Roman contribution to Polioréetiés is modest and
appears to consist rather of editing and translating the
earlier works of the Greeks -- a fact tacitly acknowledged
by Vitruvius when he concedes (7.praef.ls)

in ea re ab Graecis volumina plura edita, ab
nostris oppido quam pauca.

Certainly the work of Vegetius (fl. ca. 420 A,D,) on the
sub ject, the only other significant account in Latin,
cannot be regarded as anything more than a résumé of earlier
inventions and theories.,

Athenaios Mechanicus must belong to the great corpus
of Hellenistic poliorketiks. His date is completely uncertain
and nothing is known about his life,although his work las

survived together with other treatises on similar topics.,



CHAPTER TWO
THE DATING

The dating of Athenaios is a very'complex problem inex-
tricably involved with the identity of a certain &arcellus 1
to whom:the work is dedicated. As yet no completel& satis-
factory éolution has been found, nor do I pretend to have
discovered one, The best I can do is to outline the argu-
ments advanced by others and give my reasons for agreeing
or disagreeing with them. The dates given by those scholars

range from the third century B.C. to.the third century after
Christ,

<

1, For Claudii Marcelli see Munzer, RE 3.2, 2731-2764.
"Claudii Marcelli (214ff.)" esp "C. Claudlus Marcellus
(216)" nC, Claudius Marcellus,(217)" and "M, Claudius
Marcellus (229)." : -

M. Claudius Marcellus cos. 331.
M., Claudius Marcellus cos. 287;1
M. Claudius Marcellus | ' .
M. ClaUdiuL Marcellus cos.v222,.215,121h{ 210,-208.
M, Claudiu% Marcellus cos. 196; cens. 189."
M. Claudius Marcellus cos. 166, 155, 152.
M. Claudius Marcellus:
!

M, Claudius Marcellus C. Claudius Marcellus = Iunia
aed. cur. 91 pr. 80
|

M. Claudius Marcellus C. Claudius Mardellus C, Claudius Marcellus .

cos. 51 ‘ . c0S. 49 ) , cos. 50

M, Claudius Marcellus Claudia ‘Marcella Claudia ﬁarcella -
: aed. cur. 23 _ : _ _

See also T. R S Broughton, The Maglstrates of the Roman -
Republlc (New York 19525 pp._ZhO 257, and 256
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One might think that the work could be dated on linguistic
and stylistic grounds, but there seems to be no agreement
here, H. Diels, on the one hand, says,

Denn der Stil des Bucheé scheint mir volkommen
den Rokokocharakter des 2. Jahrh., n., Chr, an sich
zu tragen, womit die handschriftlich erhaltenen
Ionismen trefflich stimmen,?
August Brinkmann, on the other hand, assures us on linguistic
and stylistic grounds that the work of Athenaios must date
to the first or second century B.C.,, before the triumph of
Atticism., 3 The linguistic evidence, then, seems open to
various interpretations and can therefore lead to no definite
conclusions,

It is tempting to take the Marcellus addréssed in the
preface as the famous M. Claudius Marcellus the besieger of
Syracuse (212 B.C.). This has been the prevalent view in
the past (see e.g. Christ in Mullers Handbuch and Sackur,
Vitruvius, 1925, pp. 95~96). One of the reasons for this is
obvious. M, Claudius Marcellus carried out what was undoubtédly
the mostifamous siege of antiquity, in which both the Romans

and Syracusans made extensive use of siege machinery.

Sackur argues from a political point of view based on (39.6-7).

MaAiota 6% nuuv nenpaxuatsvtau nat& Twv oﬁx vno-
Taynoouévwy - ToLe HOAOLS TNg nyeuovtag véuorg: .

2, H, Diels, "Uber das physikalische System des Stfaton" in
Sitzungsberichte der Preussischen Akademie der Wissen-
schaft (Berlin, 1893) vol. 1 p. 111 note 1.

3. See Ciéhorius, "Das Werk des Athenaeus uber Kriegs-
maschinen," Rémische Studien (1922, reprinted 1951) p. 277.




This, he says, cannot reflect a period in which the Rpman
hegemony was well established, but must reflect a time when
Rome was first becoming active in the east,

Dating the work to this period is entirely dependent
on circumstantial evidence and should therefore be accepted
only with reservation.

De Rochasl discounts the possibility that the work was
dedicated to M, Claudius Marcellus, the conqueror of Syracuse,
and posits as the earliest possible date the beginning of the
second century B.C.. He does this, firstly, because he takes
the Apollonios mentioned to be Apollonios of Perga (f1. 220 B,.C.).
Apollonios' pupil Agesistratos, who is also mentioned, he
argues should then be placed at the beginning of the second
century B,C. Secondly, he dates Ktesibios, whom Athenaios
mentions, to the second century B.C. While there is some
evidence for this, there is conflicting evidence which dates
Ktesibios much earlier. This controversy seems unresolvable
and therefore Ktesibios cannot be dated with any degree of
certainty. Having placed the work, at the earliest, in the
second century B.C, De Rochas proceeds to say,

il est donc assez vraisemblable de supposer qu'
il s'agit ici de M, Claudius Marcellus, un des
lieutenants de Pompée qui commandait avec C.
Copronius (sic) l'escadre de Rhodes, qui fut

consul en 1l'an 51 av, J.-C. et pour lequel
Cicéron composa son plaidoyer Pro Marcello.’

L, De Rochas, "Traduction du Traité des Machines d*' Athénée,"
in Mélangés Graux (Paris, 1884) p. 182.

5. ibid. While it is of 1little 1mportance to the argument it
'should be noted that De Rochas is somewhat confused here,
for the M, Claudius Marcellus who was consul in 51 B.C.
was not the commander of the squadron at Rhodes but rather
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By fixing the identity of Marcellus in this manner De Rochas.
is then able to place Athenaios in the middle of the first
century B.C., As we have seen he advances arguments (shaky
though they may be) why the Marcellus addressed is not the
besieger of Syracuse, but he has either been unable, or
has not seen fit to adyance any reason why the dedication
should refer to M, Claudius Marcellus the consul for 51 B.C,
His argument apparently represents the merest speculation.
Conrad Cichorius7 also dates Athenaios to the fifst
century B.,C. but his feasoning focuses on the person of

Apollonios mentioned by Athenaios (8.9)

"AmoAAdviog 8t O xeyovwg adTov (Agesistratos),
6»6acuakog tnkuuaura nyays popTLa kt%wv ETL TO
xwpa 10 MEPL TOV kuueva TOV Ev Poéw, wors noL
anopncau nokkauug toug opwvrag aura nwg MOTE eng
rag vavg avsxauﬁavs nal Tlvi tpdnw éEelieto altd
v TN YN TN 'Péduw.

From this Cichorius infers that Apollonios was distinguished
as a military engineer famous for sieges, partly on the
grounds that his pupil Agesistratos was a famous siege
engineer and partly by virtue of his accomplishments at
Rhodes., He argues that a military engineer would have no
other purpose in transporting cargoes of stone to Rhodes
than for reasons of defence. There are two famous sieges

of Rhodes recorded in antiquity, one by Demetrios Poliorketes

in 304 B.C. and the other by Mithridates in 88/7B.C. 1In the

his brother C., Claudius Marcellus who was consul in 49 B,.C.
(cf. note 1),

7. C. Cichorius, op. cit. pp. 271-279.


file:///tueva
http://ayeX.du.pave

90

case of the latter, it is possible to conclude from Appian's
account that loads of stone might have been used when td 1¢
TELXN oPwY (the Rhodians) nal toVUg Aitpévac énpatﬁvavto.a
In the belief, then, that these were the activities directed
by Apollonios,Cichorius advances 88/7 B.C., as the terminus
post quem for his pupil Agesistratos and hence for Athenaios
since he‘mentions Agesistratos., This argument, so plausible
at first glance and certainly neither more nor less deféctive
than the other theories, contains several flaws,

Firstly, there is no evidence that Apollonios was famous
for siege-wofks or indeed for anything else. For unless this
Apollonios is, as De Rochas thinks, Apollonios of Perga this
would seem to be the only reference to him. If indeed he is
to be identified with Apollonios of Perga then his fame is
unquestionable, but it is a fame based on his mathematical
works and not on siege-works. |

Secondly, Cichorius has assumed that towns are only
fortified when sieges take place, but a town may well be
fortified as the result of a threat that never materialized,
There is little justification, then, for relating Apollonios!'
activities in Rhodes to the specific siege of 88/7 B.C.

And finally, the act of conveying stones to Rhodes
gives no hint of the purpose for which it was done., They
could just as well have been used for some civil project

as for building defences.

8. Appian, Historia Romana; Bell. Mithr, 24.
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With Athenaios firmly established in the second half of
~the first century B.C.9 Cichorius next turns to the problem
of trying to identify Marcellus. He decides that he was
probably M, Claudius Marcellus, the nephew and heir apparent
of Augustus.

This young man was a prominent member of the "royal”
household and was much celebrated, notably posthumously by
Virgil (Aen. 6,.,860). In 25 B.C., together with Augustus, he
took part in the Spanish campaigns (i.e. the Cantabrian war).

Granted a date in the late first century B.C., then it is
‘reasonable that Athenaios should dedicate his work to this
Marcellus. For here is a prominent young man about to take
part in his first campaign; a young man with no experience
of war to whom advice such as Athenaios gives could well prove
useful. Added to this is the fact that the Spanish campaigns
were likely to, and in fact did, involve sieges, since the
rebelling tribes were in possession of well-fortified strong-

holds as various accounts indicate.

nal ansuén uiTe mpogexdpouy o‘ dte &nl totc
epOuvoug enaupouevou, « ¢ e & o.

Tertio Aracelifm oppidum magna vi repugnat;
captum tamen.

9. He thinks that there is a possibility that Athenaios may
have been active in Rome at this time # mentioned by Strabo
14.670. There is, however, no evidence to suggest that
Strabo's Athenaios was an engineer or in any way connected
with sieges, so it seems best not to make the identification,

10. Dio 53.25.5-6.
11. Florus 2.33.50.
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Reliquias fusi exercitus valddissima civitas

Lancea excipit, ubi cum locis adeo certatum est,

ut, cum in captam urbem faces poscerentur, aegre

dux impetraverit veniam, ut victoriae Romanae

stans potius esset quam incensa monumentum,
But, as we have shown, the basic premise on which this theory
rests, the date of the Apollonios mentioned by Athenaios, is
highly suspect and few grounds for confidence in this attri-
bution remain., For, eminent though this particular Marcellus
certainly was, the family was a distinguished one and other
members of the house may well have qualified for the honour
of having a book dedicated to them,

A third possibility may be mentioned. This is the

Athenaios mentioned by Trebellius Pollio (Scriptores Historiae

Augustae, Vitae Gallienorum 13.6), who, on the surface at

least, appears to be a good candidate as he was without

doubt a military engineer.
Inter haec Scythae per Euxinum navigantes Histrum
ingressi multa gravia in solo Romano fecerunt,
quibus compertis Gallienus Cleodamum et Athenaeum
Byzantios instaurandis urbibus muniendisque prae-
fecit, pugnatumque est circa Pontum, et a Byzantiis
ducibus victi sunt barbari.

Gallienus was emperor from 253-268 A,D, The repair and forti-

fication of the cities mentioned apparently took place in

267 when Gallienus learned of the invasion of the Eruli.

There seem to have been few if any Marcelli, who, at that

time were prominent enough to have been dedicatees of a book.

The only person who seems remotely possible is the emperor

12, Florus, 2.33.57.
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Marcus Aurelius Severus Alexander (222-235 A.D,), who was
apparently at one time called Marcellus:

Hic'Marcellum, qui post Alexander dictus est
consobrinum suum Caesarem fecit.l3

If he were the Marcellus to whom the work is dedicated, it
would have been written in 235 A.D. at the latest (18 years
before Gallienus) and probably before he became Caesar in
221 A.D. (32 years before Gallienus). This would mean that
Athenaios would have had to be quite young at the time he
wrote this work and would ha&é been fairly old at the time he
was sent out by Gallienus. This identification is not
impossible, it must be admitted, though, that it does not seem
very likely.

As I inferred at the beginning the problem of the date
of Athenaios seems insoluble,

Closely related to the question of Athenaios' date
is that of the relationship of his treatise to the tenth

book of Vitruvius' De Architectura..

If the work of Athenaios is compared with Vitruvius
(10,13-16) an amazing similarity is at once apparent. In
fact the works are so similar that some have thought that
they were copies of one another and this has prdmpted many
editors to emend the text of Vitruvius to correspond with
Athenaios and vice-versa. If one examines the works fairly

carefully, however, a number of differences will be found.

13, Anon., Epit. de Caesar. 23.4 in S.A, Victor (Teubner) p. 157.
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These differences are, in my opinion, significant enough to
indicate that the works are not mere copies of one another,
In the first place, there is nothing in Vitruvius to
compare with Athenaios! introduction (3.1 - 9,3). Secondly;
there are the units of measurement adopted, apart from those
sections derived from Diades 11.4-15.9 (cubits). Thereafter
Vitruvius uses feet while Athenaios uses cubits and palms
(nmodialog appears only three times in Athenaios). With
regard to Diades'! moveable towers, Athenaios gives a fairly
complex formula for determining the arrangement of floors
(11.4 - 12,11), while Vitruvius merely gives the total height
and the total number of floors (10.13.4-5). In Vitruvius
the small tower erected on the top of the "ram-bearing tortoise"
has catapults set up on its top story and stores of water
located in the others (10.13.6). In Aﬁhenaios, however, the
catapults are situated in the top stories and only the bottom
one contains water (13,.,7-9). According to Vitruvius the
defensive planking for the "tortoise for filling in ditches"
is best made of holm-oak,but other strong woods with the
exception of pine and alder may also be used (10.14.3).
Athenaios says that palm wood is best and that in addition
to pine and alder, cedar must also never be used (17.14-15).
Athenaios (15.12 - 16.4) describes the uses of the "tortoise
for filling in ditches" (according to Philon the Athenian),
while Vitruvius merely describes the construction of this

machine (10.15.1-3). Also, Vitruvius' description of the



14,

arrangement of the wheels and axles of this machine (10,14.1)
differs considerably from that of Athenaios (16.8-1h).. Athenaios
then proceeds to describe a second model of-the‘"toftoise for
filling in ditches" and also a machine which he refers to as
a "mining tortoise" (18.8 - 20.3). In Vitruvius the descriptions
of these two machines are combined into the description of
a single machine (10,15.1). There are also some differences
in the accounts of the "tortoise of Hegetor" that I have
discussed in the commentary. Vitruvius' paragraphs (10.16.1-3)
do not appear in Athenaios although certain of the sentiments
expressed there occur either in Athenaios' introduction or
epilogue. After the description of the "helepolis" built
by Epimachos all similarity between the works ceases.

If these works are not copies of one another, how can
their similarities be explained? The easiest explanation is
to say that they were both using a common source. M, Thiel
has argued this point of view most convincingly in his article
"Quae Ratio Intercedat inter Vitruvium et Athenaeum Mechanicum,"
LSKPh 17 (1896) pp. 275-328. If they used a common source it
is impossible to know what it might have been. The naﬁe
Agesistratos, mentioned by Schneider and others, seems a
plausible conjecture since he is mentioned as a source by

both Vitruvius (1O.praef.l,) and Athenaios (7.7).14

14. Schneider mentions Sontheimer who maintains that there is
no close relation between the texts of Athenaios and Vit~
ruvius and therefore one should not attempt to apply the
descriptions of the one in solving the gaps or problems
of the other., "Selbstverstandlich darf Athenaios in solchen
Fallen nicht zur Gestaltung des Vitruvtextes beigezogen
werden," The differences are to be regarded as real
differences in design, not variants of a common source,



CHAPTER THREE
THE TEXT

The text given here is an exact copy of Wescherfs.
Those places where I do not agree with his readings are
fully discussed in the commentary but I have left his text
unchanged. It should be noted that contrary to the
normal usage [ ] indicates a conjectural addition rather

than a deletion.

Principal Manuscripts

M Codex Parisinus vetustissimus Suppl. Gr., 607.

Codex Vaticanus 1164.

Vv
P Codex olim Medicaeus nunc Parisinus 2442,
C Fragmentum in codice Coisliniano 101.

F

Fragmenta Vindobonensia in codice ms. philosoph.

" graec., olim 113 (Lambec.) nunc 120 (Nessel),

Editions

Thévenot, M., Mathematicorum Veterum (Paris, 1693).

Wescher, C., Poliorcétique des Grecs (Paris, 1867).

Schneider, R., Griechische Poliorketiker III (Gottingen,
1912).
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CHAPTER FOUR
TRANSLATION

Highly esteemed Marcellus.

So far as anyone who writes about machines can
generally follow it, I have taken into consideration the
Delphic precept, that there is some divine power that
reminds us that we should be sparing with time. One might
almost say that we always squander it lavishly on the
pressing necessities of life. And so, let us not devote
any casual attention or concern to money and the other
things that seem valuable to us; but rather let us pay
attention to the precepts of the ancients. At the expense
of only a small degree of effort we shall earn our living
in no randomkway and easily get a share from others. But
instead we waste time that is subject to change and flows
away since the end comes all too soon. And we do this
even though it is nature's way to provide us by day with
some faculty for acquiring each of life's necessities,
and by night with sleep, though it be altogether brief,
For the one man who alone has rightly been called a poet
does not allow sleep (the gift of the gods for the
relaxation of our bodies) to last all night. In this way
he is clearly taking great forethbught to prevent the
mind from lying idle for a long time,

Those authors who describe some topic or have some
instruction to give us, even when they seem to be doing

it for our benefit, waste time quite unreasonably in
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unnecessary words in order_to display their great learning.
For they leave behind books filled with digressions, even
though the ancient philosophers gave good advice when they
said that one should know the measure of life's opportunity
since this is the end of wisdom. In this way, in respect
to a treatise on technical matters, a man by carefully
applying himself to it, would derive some benefit from
that Delphic precept rather than from the writing of
Straton, Hestiaios, Archytas, Aristotle, and the others
who have written like them, For while, to young men
eager for knowledge, their wiriting would be useful in
acquiring basic principles, to those who want to accomplish
something immediately it would be completely divorced
from an inquiry that leads to results.

Therefore Kalanos the Indian's remark to them would
seem to be right, He says,'"We do not compare ourselves
to the Greek philosophers who waste many words on incon-
sequential matters but we are accustomed to say very little
about even the gravest matters so that they may be easily
remembered by all." One can understand very accurately
how great the difference is between the oriental works
and the Greek ones from the Persika of Deimachos, from those
who followed Alexander, and even more from Pyrrhos of
Macedon's work on siege-machines., But so that I myself
ﬁay not appear verbose I shall return to the matter in
hand adding a few embellishments to satisfy those who

are accustomed to examine pedantically the style of
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expression, For I do not assume that it is suitable for
a man working out these refinements to fall behind in

his purpose. This is exactly what happened to the orator
Isokrates in the case of the letter of advice that he
sent to Philip. The war was resolved before he had
finished his advice. Therefdre he says, "While I was
concerned with this business you made peace before I

had finished it." Furthermore, it is my opinion that

we should obey those who give good advice in such matters,
For the historian Kallisthenes says that the man who is
attempting to write something must not miss the point

but must arrange his words to suit both himself and his
subject matter, I think that every treatise on a tech-
nical subject of this sort requires conciseness and
clarity and is not suitable material for the laws of
fhetoric.

For this reason I shall go through in detail what I
have read in the works of the engineer Agesistratos,
"Therefore it appears to be very necessary to have
experience in blueprints. For in this way it is possible
for someone devising measures for a siege to devise
also the correct countermeasures and conversely to devise
measures.against the countermeasures. This, however, the
common man cannot do easily but only a man who has
learned mechanics well, isisteeped in all the.studies

dealing with them, and has carefully considered the
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works wriﬁten by earlier men or produced in relation to
this matter,

For it is often profitable to use the good inventions
from the past and not in every case to be an innovator,
unless one is intent on deceiving the_laymen by prefer-
ring the appearance of truth to the truth itself.,"

This seems to me well said. For in his work Belika
Agesistratos so far surpassed his predecessors that even
the man who proclaims his merits is not easily believed,
For his catapult of three spans (0.66m) with twelve
‘minas (7.37 Kg.) of torsion gut had a range of three

and one-half stades (621.60m) and the four cubit (1.78m)
one, which was a palintone, had a range ofvfour stades
(710.4m) .

Apollonios, who was his teacher, brought such a
great cargo of stones for the mound around the harbour
of Rhodes that witnesses were often at a loss to know
how he ever loaded it into the ships and unloaded it
again in Rhodes., After this Agesistratos followed
Apollonios striving to find sométhing useful in his
treatise on siege-techniques., His "ram-bearing tortoise"
and the counterdevice illustrate this. Therefore it
seemed that the advice such a man gives about mechanics
should be trusted.

He said that the very first "ram" was invented by

the Carthaginians at the siege of Gades. For when they
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were seizing_a certain outpost in advance and were knocking
the walls down to the foundation, some young men, who had
no tools for its destruction, téok hold of a beam in their
arms and beat it against the wall and in this way easily
destroyed a great length of it. A certain Tyrian ship-
builder, by the name of Pephrasmenos, witnessed the event.
In the siege which they later conducted against the city
of Gades he sét up a vertical beam and from this he
suspended another béam at right angles to it, similar

to the beams of a balance, ahd he began to strike the

wall by hauling the horizontal beam by means of a pulley-
rope, JSince those inside were perplexed owing to the
strangeness of the machine, the walls soon fell. After
this man,lGeras, the Carthaginian, made a frame on

wheels and put the "ram" on it sideways. Rather than
hauling it with a pulley-rope he arranged for a wheeled
cover to be pushed forward by a large number of men,

And Geras, who first invented this, called it a "tortoise™
on account of its slowness, After this some men arranged
for the "ram" to be pushed forward on rollers and used

it in the same manner,

The construction of engines of war of this kind
improved in general under the tyranny of Dionysios of
Sicily and under the reign of Philip the son of Amyntas
when he was besieging Byzantium. Polyeidos the Thessalian
was successful in the field of mechanics and his pupils,

Diades and Charias, campaigned with Alexander. Diades
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himself says, in his writing on mechanics, that he invented
moveable towers, the machine known as the "trypanon," the
"crow," and the scaling-ladder. He also made use of the
"ram" mounted on wheels, or at any rate he describes the
construction of it as follows.

Construction of a "Ram"

[followed by Wescher's fig. I, c¢f. commentary 39.9]

He says that the smallest tower must have a height of
60 cubits (26,60m) and a width of 17 cubits (7.55m), the
width decreasing by one-fifth towards the top. The thick-
ness of the side poles of the tower should be three palms
(0.22m) at the bottom and seven fingers (0.13m) at the top.
He constructed a tower of this size with ten stories each
of which was surrounded by a gallery.

The largest of his towers had a height of 120 cubits
(53.25m) and a width of 23 1/2 cubits (10,41m)., The width
of this tower also decreased. by one-fifth towards the top.
The side~-poles were a foot square at the base decreasing
to 6 fingers (0.11lm) at the top. His tower of this size
was twenty stories tall and for protection against fire
each story was surrounded by a parapet, the width of
which was three cubits (1.33m). Letthe first story have
a height of 7 1/2 cubits (3.33m), the second five (2.22m),
and those up to the fifth story the same, the rest were
four cubits and two palms (1.93m) in height. But for

the smaller tower also the division of floors followed
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the same proportion. These towers were cévered with
undressed hides.,

The construction of the “ram-bearing tortoise" was
the same whether it was small or large. The biggest had
a width of 30 cubits (13.30m) and a length of 4O cubits
(17.80m), and the height, not including the gabled roof
that was put on‘later, was 13 cubits (5.77m). The height
of the pediment itself, from the floor to the peak, was
16 cubits (7.12m)., The gable rose up above the middle
of the roof at least two cubits (0.88m) projecting the
roof timber at the side as far as the main beams of the
gable in order to make a gallery along the sides. From
the middle of the roof he erected a small three story
tower and placed catapults in the top stories and a supply
of water in the bottom one. Uprights were arranged
around the edge of the actual M"tortoise"™ and it had a
parapet. Inside it he placed a battering-ram frame on
which he placed the cylinder through which the "ram"
was propelled by means of a pulley-rope, thus activating
the machine. And it was covered with hides in the same
way as the towers.

The "trypanon" has the same "tortoise" and exactly
the same construction as the "ram". On the frame he places
a barrel very similar to that found in a euthytone cata-
pult and having a windlass placed across it just as they
do. At the other end he fixes two pulleys'by means of

which the beam placed in the groove is thrust forward.
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And on the floor of the groove he places numerdus rollers
so that the beam may move with ease., And in this manner,
by means of the windlass set at the bottom end of the
groove, he hurls forward and draws back the beam that
batters down the wall, The groove is surrounded with
skins arranged on a framework of arches with the intention
of protecting the beam inside it,

If the work is well outlined the engineer may acquire
a good reputation, but if he puts down all the details in
a full length work he will achieve very great fame thanks
to his writings.

Diades says that the grappling-hook is not worth
building. Although at the beginning of his work he
stated that he would describe how one should construct
the scaling-ladder, he failed to do so. Also no infor-
mation has been given about the machines that he intro-
duced on the sea, But they areAalso passed over, although
he promised most solemnly that he would discuss them,
But I first wrote a description of the "tortoise for
filling up ditches™ and then of other machines.

Description of "Tortoise for Filling Ditches

Philon the Athenian says that this machine is use-

ful for constructing roads for the approach of machines,

for laying out sheds, and for filling up ditches or any

other depressions that should be filled in. It is also

useful for establishing observation-posts,

It is constructed on a platform 14 cubits (6.22m)



17

L.

square, which has four cross-bars and two longitﬁdinal
bars, all ten fingers (0,19m) thick and three palms
(0.22m) wide. Let each crosspiece be located at intervals

of 2 cubits and a palm (1.60m). Each of the corner

compartments contains four axle-blocks, in which the

axles of the wheels turn, sheathed with iron plates so
that whenever one has to move them forward to build
approaches (i.e. to make a broad and level area in front
for fighting) or set up machines in line, the wheels may .
be drawn out after disengaging the axles. There are four
wheels three cubits (1.33m) in diameter, one foot (0.30m)
thick, and reinforced with cold-forged plates of iron.

To the frame are fixed two pieces of wood projecting
L:cubits (1.,78m) from each side of the frame at each end
of their length., Two other pieces of wood, projecting for
a length of 8 cubits (3.55m) at the front and 4 cubits .
(1.78m) at the rear, are attached to these projections.
The thickness and breadth of these are the same as for
the base.

Jointed into the frame itself on the base are posts
seven cubits (3.11m) high‘and spaced one cubit (O.44m)
apart. At the top a surrounding architrave makes all
these posts fast. And to this are connected rafters
sapporting one another and increasing the height by 8
cubits (3.55m)., The ridge-pole is fastened on top of

these rafters.. The rafters are provided at intervals
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with props and cross-rails and the whole roof is fortified
with planking, preferably of palm wood, but if this is
not available of some other wood that is as elastic as
possible, excepting cedar, pine, and alder, which are
both inflammable and easily broken. The planking is then
covered over with a thin compact coating of wattles as
fresh as possible. On top of these there is a covering
made of hides stitched together like mad?esses and‘
stuffed preferably with marsh-plants, or so-called
sea-wWweed, or chaff steeped in vinegar. These coverings
are effective against both the blows of catapults and
fire. |

There is another "tortoise for filling in ditches"
constructed in the same manner as the preceding one and
having the same beams except for the sloping rafters.
Instead, surrounding it, above the posts and architraves,
it has a breastwork and battlements built of planks and
wattles. Above the timberwork there is a covering of
strong planks_coated with a mixture of clay and hair of
sufficient thickness that fire cannot damage it. And
this machine is useful not only for filling in ditches
but also for purposes of observation. For the soldiers
who enter it propel it towards the wall and are thus
able to make observations although they are withing
range of missiles, This "tortoise" could well have eight
wheels but the engineer with an eye to suitable routes

of approach may well alter such machines as required.
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Concerning the "Mining Tortoise"

In all its other particulars the type of "tortoise"
used in sapping operations is designed in much the same
way as the preceding ones; however, it has a right-angled
surface at the front so that when it has reached the wall
it can fit exactly against it and the missiles hurled
from the walls may not enter it from the side and the
miners inside it can work in safety.

The "Tortoise of Hegetor"

The length of the base of the "tortoise™ invented
by Hegetor of Byzantium is 42 cubits (18,20m) and the
width 28 (12.4m)., The posts joined to the base are four
in number, Each one is made out of two pieces of wood
24 cubits (10.65m) long, 5 palms (0.,37m) thick, and one
cubit (0.44m) wide., The whole machine moves on eight
wheels, These wheels are 4 1/2 cubits (2.00m) high and
2 cubits (0.88m) thick. They are made of wood joined
alternately in width and thickness and are reinforced
with plates of cold-forged metal. They turn in axle-
blocks.

Posts twelve cubits (5.32m) high, 3 palms (0.22m)
wide, and ten fingers (0.19m) thick, are set up on the
base. Each post is placed 7 palms (0,52m) from the next
and architraves 4 palms (0,30m) wide and 3 palms (0.22m) -
thick are fastened all around above them, Roof-beams
are fastened on these architraves raising the height by

8 cubits (3.55m). And above these the ridge-pole, to
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which all the extremities of the roof-beams are fastened,
is placed horizontally so that we have two sloping roofs.,
Finally the whole machine is boarded over and protected
in the same manner as the "tortoises for filling in
ditches",

It also has a middle story resting on the uprights
so that the battery of machines may be set up on it.
Right in the middle of the "tortoise" behind the frame of
the battering-ram, two side poles joined together, thirty
cubits (13.3m) in height, one cubit (0.44m) thick, and
three palms (0.,22m) wide, are fastened., Two cross-bars,
one at the top and the other in the middle, are fastened
through these side poles. And a vertical piece of wood is
fastfeéned between the top and.the middle cross-bar through.
their centres, On each side of this vertical bar and the
side poles are turned windlasses from which the ropes
holding up the "ram" are fastened., And a parapet is
also attached to the top of the ram-frame so that those
watching the missiles dispatched against the "ram" by
the enemy can stand in it in perfect safety.

The total length of the "ram" is 120 cubits (53.25m),
At the butt-end it is 2 feet (0.60m) thick and 5 palms
(0.37m) wide but towards the point the thickness diminishes
to one foot (0.30m) and the width to 3 palms (0.22m). And
it has an iron point similar to the protruding beak of a

ship. The body is pipe-shaped and from it extend four
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iron spirals 10 cubits (4.44m) long that are nailed to
the "ram". The whole "ram" is undergirded with three
ropes eight fingers (0.15m) thick and is grasped around
the middle by cubit long (O.44m) chains in three intervals.
The binding holding the "ram" in the middle follows the
winding on the beam for a distance of 5 palms (O;BZm).
When it is wrapped up it is surrounded by raw hides. And
the ropes that stretch from the windlasses of the ram-
frame and hold up the "ram" have their ends bound with
fourfold iron chains., And the chains too are surrounded
with hides so that they may not be seen.

There is also a scaling-ladder made of boards nailed
on to the front end of the "ram" and a net woven from
thick rope with a mesh of one palm's breadth (0.07m) is
fastened to this so that using it one might easily climb
on to the wall., The "ram" also has pieces attached to
both sides . . .

The machine admits of six movements: forward,
backward, right and left, and up and down, It can clear
a wall up to a height of 70 cubits (31.05m) and can sweep
sideways for a range of 70 cubits (31.05m)., It is
managed by 100 men and has a total weight of four thousand
talents (147,440 Kg.).

Description of Helepolis

The Helepolis was invented by Epimachos the Athenian

and brought to the walls of Rhodes by Demetrios when

he was besieging the Rhodians. It is constructed as

follows, Its height is 90 cubits (4Om) and its width
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8 cubits (3.55m). It is like a tower in form and can
endure the impact of a stone weighing approximately
three talents (111 Kg.).

The naval machines that some people call "sambykai
are not worth describing since everyone is well acquainted
with them and I think that they differ so much from each
other that often it is preferable that they not be built
at all rather than that they be built badly. For the men
besieging Chios, because they miscalculated and built
the "sambykai" higher than the city's towers, caused the
death by fire of those who ascended them because they were
unable to reach the towers, and because there was abso-
lutely no way to lower the "sambykai"; for otherwise the
ships from which they were suspended would have overturned
with the centre of gravity of the load being shifted.
Therefore, in common with other craftsmen, engineers who
intend to make use of siege machines should not be ignor-
ant of optics. ,

A similar thing happened to Kallistratos, the writer
on machines, while he was directing the transportation of
stones to the temple at Ephesos. For he did not realize
that some things represented in models on a small scale
produce an optical illusion since such things cannot be
reproduced on a large scale, On the other hand, it is
sometimes impossible to make small models of some things
but these can oﬁly be constructed immediately in life

size. In that case, for example, the triangle that had
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served as his model for the transport of the stones
seemed quite good, but the actual loads could not be
conveyed in the same.way.

For a siege some men have constructed sorts of
ladders similar to those erected in the theatres against
the proskenia for the actors. However, they have appeared
useless, But I have mentioned them owing to the fact that
a number of contemporary engineers, who have made models
of this strange wonder, ate attempting to deceive people,

In his Commentaria, Ktesibios,of Askra, the Alexandrian

engineer, told how, with the use of the following machine,
one can climb on to a city wall without using a ladder.

He says that one should build a four-wheeled cart and
mount crosswise on this a square piece of wood with round
mortises on each end of it fitting into two upright

pieces of wood. Around this one places a large tube
suspended on a pivot -- large enough that a man can easily
enter it standing upright and walk to and fro. When

this has been done, the tube should be raised at whichever
end one wishes. ‘For when one end of the tube touches the
ground the other end rises because the tube revolves in
the notches of the piece of wood on each of its two

sides and is suspended on a pivot. And whenever the four
wheeled vehicle has been brought up so that the end of

the tube is right against the wall, the man inside

should open the door of it and climb onto the wall.
Ktesibios apparently did not give the dimensions of the

components. This machine is of no great worth but is
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designed merely as a contrivance to ﬁin admiration for
the inventor. . . . . And for this reason I have described
it fully.

Concerning the construction of tunnels for undermining
walls and of protective sheds and the manner of dealing

with them, although Pyrrhos, in his work Poliorketiks,

has described how to build them, I did not think it
proper to contradict his excellent account; which is
what I see most people doing in their writing.

in combosing an accurate discussion on each machine
I have very carefully considered everything that my
predecessors gave a good description of. And besides,
I have prided myself in the fact that I have contributed
additional information for the construction of engines
of war. For one ought not only to be acquainted with the
clever inventions of others, but also, since he is still
enthusiastic, to invent something oneself,

For some engineers, whenever they propose to capture
a city on the sea, are wont to strap the machines on
freighters and in calm weather to push them up to the

walls. But if they are caught by the wind and the

~waves swell and break over the hulls, the machine,

supported by them rolls about because the hulls do not =k
share the same movement. . Then, as the machinés break
up because of the self-destructive character of their
design, the enemy take heart., Therefore it is necessary
to fit the so-called mnu9Muiov into the middle of the

platform that rests upon the ships so that,in spite of
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the surging of the waves, the machine may remain upright
in any weather. For protection against the winds it is
also necessary to have a windscreen and to limit hele-
poleis to small dimensions. Whenever the ships approach
the walls the machines are set up on them by means of
compound pulleys.
Here is the Boat

[followed by Wescher's fig., VIII, c¢f. commentary 39.9]

It also seems a good idea to me to furnish a fore-
wheel for every "tortoise" and siege-engine so that its
progress may follow a crooked course. This ensures that
the rock~throwers may not hit their mark. The so-called-
Seppaoctpls is cqnstructed in the middle of the front of
the base and projects forward three cubits (1.33m). It
is fitted with a uwaoxdAnv  bound together with cold-
forged metal, into which the rudder is inserted. The
spherical fore-wheel is then attached to the rudder.
A plaited rope 16 fingers (0.,30m) thick is put through
the rudder and its ends are attached on the inside around
the axle so that as the axle turns the machine moves in
the desired direction. |

I think that the "chamber" is also a good idea. It
will be placed on the "ram-bearing tortoise", the side
pieces of which will be ash wood bound with cold-forged
metal plates so that they may be inserted into a metal
axle. Each one of them will weigh one talent (36.86 Kg,).
And the iron axle, which weighs four talents (147.5 Kg.),

is inserted into them, The machine called a "crane" is
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fixed into this in such a way that so far as one can
estimate by eye it reaches the top of the besieged walls,
Above this are to be nailed vaulted tubes, inside of which
a wicker mat will be fitted. At the top end a folding
ladder with iron hooks underneath is fastened so that
whenever the machine presses against the city-battlements,
the ladder-apparatus may be brought into use by means of
ropes and the hooks may firmly grab hold of the battlements,
The "crane" is undergirded and covered with skins in the
same manner as the "ram" already discussed. A counter-
weight of one thoﬁsand talents (36,860 Kg.) is placed
at the rear end. The axles, however, operate just as
efficiently by means of the screw, This machine can
also move in six directions.
Here is the "Chamber"

[followed by Wescher's fig, XII, cf. commentary 39.9]

In difficult and rough terrain the machine should
not be brought forward. For in these circumstances the
enemy are especially tikoublesome, throwing headlongvfrom
the battlements immense rocks, large stone drﬁms, and
other similar objects., These missiles, borne along by their
own impetus, produce an irresistable force, In such
circumstances, then, one must counteract their impetus
with the following device. Triple spikes 5 cubits (2.22m)
long and as thick aé a girdle must be set up in sufficient

number that we may surround the place out of missile range.
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And since the triple spikes are pushed forward as a
result of the daily rush of stones the spikes should be
placed three or even four deep. The reason for this
arrangement of the spikes is to ensure that the missiles
rolling down will always hit them because they have to
pass through several ranks of them.

When the besiegers wish to be nearer to the wall
they bring'up the "areté tortoise”" and using this will
set up ladders. The "areté tortoise"™ is wedge-shaped
and has a perfectly round roof above in the shape of a
hemispherical dome so that anything that falls on its
roof readily rolls off it.

But do not imagine that I am so harsh as to bring
together all these notes for the destruction of cities,
when, in fact, the opposite is the case. The treatise
that I have just compiled makes cities safe, for those
who are acquainted with these devices will easily be
able to guard against the very things that are liable to
harm them,

I have written this especially against those who
refuse to obey the fine laws of the realm, Therefore,
if you approve, all the machines will be illustrated
with figures and what is difficult to explain in words
will thus become obvious.

With regard to what contrivances one should make

" to counteract those described above, when I find any

details in the works of older writers, I shall attempt

to describe them also to you., This is said because some
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people measure the misery of their neighbours by their
own sloth and claim that a knowledge of practical affairs
cannot be agquired even over a long period of time, just
as if scientific knowledge were bound to have a dulling

effect on our enthusiasm.
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MapmuerAe o For a discussion of the identity of this

Marcellus see my chapter on the dating.
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WS ECTL. Schneider emends this to @ 0Tt which makes

easier sense but is not strictly necessary.

OV GAAwv TRV S0KOUVTWY HuLV. Restored by Wescher
from a collation of M ( Twv &Awv Twv Hutv ) with
the other MSS. ( Twv &AAwv Sonolviwv ﬁﬁfv ), which is
also what Schneider reads and seems tb make perfect
sense, There is no reason for Wescher's restoration

since the reading of the other MSS, seems quite

" acceptable.

‘0 yap ubvog mAndeig Sinalwg moLnThS. This certainly
refers to Homer and in particular to a passage of the

Iliad 2.24 ol xph mavviyLov eVdeLv Bouknpdpov avépa.

Clement of Alexandria, Stromateis, 1.36 [II 23,22 St.]

gives Anaxarchos as the source of this advice:

eu youv nal Ava&apxog ) euéanuovunog Ev
Tw HepL Baotkeuag YOAPEL « o o« xpn S5
KaLPOV uétpa eléévar ooping ydp ovtog

0pog . (Diels, Vorsokr. 2.239)
Anaxarchos of Abdera accompanied Alexander the Great
on his Asiatic campaigns and was later put to death
by Nicocreon the tyrant of Cyprus because he had
insuited him at a banquet. See Diog. Laert. 58-60
and Arrian, Anab. 4.10-11.
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Ltpdtwvos wal ‘Botialov nal 'Apxitou. .The Straton
mentioned here'is probably Straton of Lampsacus,about
whom not a great deal is known., He lived ca. 328-
269 B,C. He was a pupil and successor of Theophrastus.
He became head of the school in the 123rd Olympiad
(288-285 B.C.) and continued in that capacity for 18
years leaving the school to Lycon, in his will, in
the 127th Olympiad (272-269 B.C.). He taught Ptolemy
Philadelphos and was known as ZTpdtwv ®uoinds.
Diogenes Laertius gives the titles of L4 of his works
and also mentions some lecture notes of dubious
authorship and some letters (5.59-60). Polybios, who

has a low opinion of him, says:

Hapanhnctov yap én TL TOLOUTO oqueBnna nol thatwvu
TW QUOLAW oL Yap Enetvog orav eyxeupnon'tag rwv
akkwv éoiag 6Laorexxeoeau nol ¢ev60noueuv, Sauuaouog
totLy  Otav &' &E auxou T npo¢epn1au uaL {TUD 1wv
Léuwv enuvonuarwv e&nyntau, napa TOAV ¢atverau TOLg
ENLOTAMOOLY cundéotepog avtov nal VwIPOTEPOS o

(Polybios, 12.25 c¢3)

For further information about Straton see Diog., Laert.

- 5.58-64, Suidas s.v. " Ztpdtwv," Capelle in RE LAl, 278-

318 s.v. "Straton (13)," and Wilamowitz-Moellendorff,
Hellenistische Dichtung, vol. 1, p. 161 (Berlin, 1962).
! Practically nothing is known about Hestiaios
except the fact that he was a pupil of Plato. This

is reported by Diogenes Laertius in Bk. 3.46:

Madntal 6’ avtou InedoLnnog ASnvaLog, evonpatng

Kakxnéovuog, Apuotorekng Zrayeuputng, OCALTTOC
Onouvtuog, Ectuatog Mepivoioc o o o &
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Evidently he further developed Plato's 'ideal numbers.'
(Theophrastus fr. 12.13). See Natorp in RE 8,2, 1314
S.¥. "Hestiaios (7)".

Archytas is probably Archytas 6f Tarentum, the
son of Mnesagoras or Hestiaios. He seems to have
been a very talented man and is often mentioned
throughout antiquity. He lived in the fourth century
B.C. and must have been an approximate contemporary of
Plato as he corresponded with him, He was general for
seven years even though there was a ¥aw that forbade
generals to succeed themselves, Archytas was, accord-
ing to Diog. Laert. 8.83, the first to bring mechanics
to a system by applying mathematical principles. For
further information on Archytas, see Diels, Vorsokr.
1.47; Diog, Laert. 8.79; and E. Wellmann in RE 2.1,
600—602 S.¥. "Archytas (3)", and Suidas s.v. " "Apxdtag v,

The Aristotle mentioned here is the famous
Aristotle, pupil of Plato and tutor of Alexander
(384-322 B.C.).

5,6 dnnptiouéva  MPV; &mmptnuéva L3, LSJ s.v. dnaptifw
II.2 *'to be complete, to fit exactly, square with, etc.'
This seems to be exactly the opposite of what is
intended. LSJ s.v. dnaptdw II tdetach, separate,'
This fits the sense of what he is saying and is surely

the correct reading here.

5,8 Kdhavog 6 'Ivdég. Kalanos was an Indian philosopher

who belonged to a group called the gymnosophists
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(because they went around naked), He accompanied
Alexander on part of his journey, but when he fell ill
he had himself burned alive on a funeral pyre. The
reference here is perhaps to a letter that he wrote
to Alexander. Thiézquoted by Philon (Judaeus), Quod

Omnis Probus Liber Sit, 1k4:

e s EXXnvwv 65 wtxooowoug ovu eiouououus%a
ooot autwv elc navnyupuv Aéyovug euekstncav, dana
koyoug spya nap’ nuLv anokou&a nal epyoug XOYOL
Bpaxauav ExovoL éuvautv nal pauaptéTnta nal ENEV-
Seplav nspcnouovvtsg.

The suicide of Kalanos is an "oft told tale." See
Strab, 15.715-718; Diod. 17,107; Plut. Alex. 69;

Athen, Deipn. 10.437a; Lucian Peregr, 25; see also
M. Hadas, Hellenistic Culture, pp. 178-179 (1959);

Kroll in RE 10.2, 1544-1546 s.v. " Kahavog"; Arrian
Anab. 7.3. Plutarch tells us that his name was not
really Kalanos but Sphines., He says that he was
called Kalanos because he greeted everyone hé met

with uaAé an Indian word of salutation (Plut. Alex. 65.3).

5,12 TWv Anludyov Mepoimwyv. Very little is known about
Deimachos except for the fact that he was sent by the
Syrian king Antiochus Soter (293-261 B.C.) to Palim-
bothra (on the Ganges river) as an ambassador to the
Indian king Amitrochates ( "Auitpoxdtnv  Ath. Deipn. 14.
652 or 'AAAuTpoyxddémv Strabo 2.70) and wrote a history

of India that was held in very low repute:
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Anavrsg uEv tolvuv ot mepl Tﬁg Iv&unﬁg“xpa¢avreg
we EmML TO WOAV ¢eu60koy0L veybévaor, nad’ unspﬁoknv
5t Anlpayxog.

He was apparently a Plataean ( Aalpaxos 0 Mataiedg

Plut. Comp. Sol. et Publ. 4; and Aalpaxos 6’6 Matwvindg
Diog. Laert., 1.30, emended to Aailpaxog 6’4 Hkﬁtateﬁs

by Casaubon). Besides his history of India he also
wrote a work called IHepl eloeBelag and according to
Stephanos of Byzantium (s.v. " Aaxedalpwv ") a work on
sieges:

pnot Aalpayog Ev nokuopnnxunoug unouvnuaou

@
AEYWV o

S
€

&n toOv Anudyov_Tlepoinmv #al twv 61’ alTou AXOAOL-
’ H ’
dnodviwv ANEEAVOPW  Wescher.

En va Aguuaxou Hoktopnntunwv wal Twv Avddou nal
Xapiov twv auokouencavrwv "ANeEdvOpWw  Schwartz.

GETLHWY V1 corrected in margin to MEPOLUOY, TEPCETLULY
MPV, Although the MSS, readings appear closer to

Hspcuu&v than to [IOALOPHNTLUWY we have a reference to

- a lohwopuntind of Deimachos (see above) and no reference

to a Hepouué; The manuscript evidence, then, would

seem to favour [lepoiuwv while the other evidence ‘
favours MoAtopuntixwv. The evidence for either, ﬁdwaﬁég
ié rather scanty and on the basis of it no definite
conclusion can be reached, The introduction‘of ALddov
and Xaplov from 10,10, however, is rather suspect.

Schwartz has obviously proposed this because of the

3 . * ? ? ~ ’
similarity between 6t autou  and ALadov  and because
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it is very difficult to see what 8. adtov  should
mean, Furthermore at 10,10 we are told that Diades

and Charias campaigned with Alexander, which fits

in very well with the phrase a&unolouSnodviwv ’AAeEdvdpw.
A far simpler method of dealing with the difficulties
presented by the phrase 6. ’altov is simply to

excise it and read:

En va Anuuaxou Hepouuwv ( or Hokcopnnrunwv)

nal Twv &nohovdnodvtwy ANeEAVOPW.
-ﬁéppou tov Maneddvog Ypa¢év1wv nokuopnnrunﬁv.
Pyrrhos was not really a Macedonian but an Epirot,
He was king of the Molossians and lived 319-273 B.C,
During his eventful life he was several times at war
with the Macedonians, He was, however, very popular
with the Macedonian troops and great numbers of them
went over to him. In fact at one time he was proclaimed
king of Macedon:

EneAdv 8t 6 MUppoc duayxel naeéhaﬁs,xb otpatédnedov
nal Baocihebg &vnyopeddn Manedbvwv. (Plut., Pyr.11.6)

He spent his whole life in military exploits and was

a very capable general who apparently left behind

-some writings on military matters:

Tng 5t nepu tageug nal otpatnynag enucynung altov
na't 6euv01nrog evscru 65Lyua1a AABELY EX TWV YPAu=-
patwy & mepl tolvtwv amohéAovne. (Plut., Pyr. 8.2)

For further information see Plut. Pyr.; Jacoby FGH
2B, 229; and Dietmar Kienast in RE 24, 108-165 s.v.
"Pyrrhos (13)".
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napdAAniov &xeilvos MSS,; Tmap’ GAANAQ Enetva
Schwartz. Schwartz's reading is to be preferred, for
if we read £meilvos it must surely refer to Kalanos
whereas if we read &éxeiva it refers to the works
rather than to the person., This agrees better with
the rest of the sentence, as it is talking about the

works rather than about the authors.

waddnep ouvéRm 'Ioonpdtet. This passage refers to
Isokrates' Philippos 7. The text given here differs
slightly from the text which is found in editions

of Isokrates:

‘Bvtoc 6'olv euou nepu Thv npayuateuav taurnv e¢8nts
nounoduevor thv élpfAvnv, mpiv &EepyaodnvaL Tov Adyov.

‘0 ukv vip Lotoproypdpog KaAAio@évng. The historian
Kaliisthenes was a nephew of Aristotle who accompanied
Alexander's expedition as an official historian. He
quarrelled with Alexander over the question of

obeisance and was eventually executed for alleged
complicity in a plot against Aléxander. For further
information see W, Kroll in RE 10.2, 1674-1726 s.v
"Kallisthenes (2)"; Arrian, Anab. 4.10-11; Plut. Alex.
52-55; Diog. Laert. 5.4-5; and Suidas s.v. "KaxkAiLo9évng ",

npoownov. None of the usual meanings of TpPogwWROV
seems to make much sense here. The meaning required
is, however, fairly obvious from the context. It must

mean something like “purpose’
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77 TOU UNXAVLHOU ' AYnoLotpdTou. See my chapter on dating.

8ol abtols &meival conjectured by Wescher; abrols an’n M;
abtng &nl F; adtolg énl  other MSS, The simplest
thing to do here is to obelize the phrase since the

sentence makes perfect sense without it.

8.7 In this thesis, wherever measurements occur, I have
adhered to the following system:
1 mnyve (cubit) =6 nahaitotal (palms) =24 Odutvioir (fingers)
1 nodvg (foot) =4 malaiotal =16 SdAnTUAoL
1 omiu8aun (span) =3 naraiotal
1 otddiov (stade) =600 ft, ( movg)
1 talent =60 minae =6000 drachmae =36,000 obols,
For purposes of conversion I have used the following:
1 nnxvg =44.4 cm. (W. Becher RE 19.1, 6 s.v. " anxug™")
and 1 talent (Attic~Euboic)= 36,86 Kg. (F.N, Pryce

OCD s.v. "Weights"),

8.7 & vap tpronidapog adTov xaTaANAATNG. The compound

adjective tptonifapos occurs first in Hesiod, Op. 426,

but the noun onit8apuh is first used by Herodotus 2.106.

TpLonidauos means 'three spans long! (i.e. 66.66cm.).

The question now arises what was three spans long in

a tptoni%apog matamditng  ? Vitruvius 10.10.1 tells

us,
Omnes proportiones eorum organorum ratiocinatorum
ex proposita sagittae longitudine, quam id organum
mittere debet . . . .

Thus it would seem that <tpionidapog¢ must refer to the .

length of the arrow. Vitruvius explains how the
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dimensions of every part of the catapult'are related

to the length of the arrow and therefore by applying his
rules we can arrive at a fairly accurate representation
of a catapult,

It is known from the ancient sources that there
were basically two types of catapults, the euthytone
and the palintone. It is further known that all rock-
throwers were of the palintone type and most dart-
throwers of the euthytone type although some of these
were also palintones. Howeverj it is not known what
the difference was between these two types of catapult.
The only statement we possess that seems to shed any

light upon the situation is that of Heron who says,

ta 6t ev9VTova ta uev A navra Ta auta EXEL TR
naxtvtovw nknv oTL ta &vo nuutovua eug £v mAtvSlov
oVyreLTaL dnéyovta EANAAWY - TO 1ng SLWoTPAS TAATOS .

Kochly and Rustow (Griechische Kriegschriftsteller)

did not think that this was a great enough difference
to distinguish two classes of machines and they there-
fore posited a theory of their own, They said that

the wAipanis of the palintone catapult raked down-
ward at an angle of 45°% and was fastened to the ground.
This means that the palintone catapult would have a
fixed range and furthermore it would mean that all
shots would be lobbed in on a rather high trajectory,
which is hardly suitable for such tasks as knocking

down walls, This suggestion seems quite ludicrous.



65.

For why would anyone build such a comparatively use-
less machine when a much more useful one could be
built with only minor adjustments?

Barker (" HaAlvrtovov wal EbSUtovov n ¢Q 14 (1920)
pp. 82-86) takes the statement literally. He says
that all ancient catapults were really palintones by
virtue of the fact that their springs worked in opposite
directions. His theory seems to be that the main
difference was one of size, for ancient machines were
constructed of very largeheavy timbers and were
disassembled for transport. As the size of the machines
increased, the size of the component parts increased,
sometimes to such an extent that transport would become
impossible. If this happened the pieces would have to
be modified in order to make transport practicable.
Barker says that in an euthytone catapult the two
springs were contained in a single frame ( mAiv&iov )
which consisted of:

a beam top and bottom, each comprising in
itself bore-beams and bed or couplers, two
side posts, one at each end, outside the
springs, and two mid-posts ( uecootatTalL )
between the springs at a distance from each
other allowing for the breadth of the S LdoTpa
or the oUpiLYE.
As such a machine increased in size this frame would
become unwieldy and in order to make it more transport-

able a method was devised whereby it could be separated

into several parts and thus more easily moved. This,



EY®YTONCN and MAAINTONON Catapults
according to E.P, Barker

a = spring

b= top and bottom-beams
¢ = side-posts '

d = uecooTATAL

e= Sudatpa o gUpLYE

spring
nepLTPMTA
TLPACTATNG
avtLoTding
ALpanlg
HAVOVES
Tpdnela
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Barker says, is the palintone catapult in which:
each spring has its own frame ( fuitdévov ),
separately ,built, consisting of two bore-
beams (meptTpnta ) top and bottom, a side
post ( mapactatng ) forming the outer side
of the frame when the guyn is assembled and
a counter-post ( avtiotatns ) forming the
inner side and facing, as its name implies,
the avtiotatns of the complementary spring
frame on the other side of the uAipanig
The two frames are then placed and fixed upon
a bed (tpanefa ) and secured at the top by
two wooden coupling-bars ( navoves ), For
transport the whole structure was usually
taken to pieces except the actual spring-
frames ( nuitovia ),

The more usual view (Lafaye in DA s.v. "Tormentum"
and De Rochas, p. 783 note 1) is that in the palintone
catapult the arms were directed away from the shooter
while in the euthytone catapult the arms were directed
toward the shooter. This is most easily understood by
comparing the compound Tartar bow with the ordinary
self-bow where an analaegous situation exists. This
explanation fits in well with what should be the
meanings of maAlvtovos and eU8Utovos. LSJ s.v.
naA{vtovog says 'bent backward, i.e. the opposite
way to that in which they were drawn, téZa, in Hom,
of the bow whether strung or unstrung! nalivtova T4
military engines for throwing stones but not pointed
missiles= AL$oBdra.’ Therefore £0%0Tovos should mean
'bent correctly' which LSJ does not give., Instead
s.v. eb8Utovog it says 'opp. maii{vtovos , term applied

to the lighter torsion engines;'
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The Composite Bow Strung and Unstrung (a) as Compared with

the Self-bow Strung and Unstrung (b).

a) Lorimer, Homer and the Monuments, fig. 37 p. BOL.;“

=2
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Kochly and Rustow's view (based on no evidence
at all) seems almost too ridiculous to consider.
Barker has taken the passage from Heron and has made
good sense of it but the meanings for maAl{vTovoc
and eb9dTovog deriﬁed by him seem to be somewhat
suspect. The view of Lafaye et al. seems to have
made good sense from the words nahivtovog and
eé&é;ovog, but does not accord well with the passage
from Heron. As Heron is the only ancient author who .
explains anything about the difference between the
two types of catapults it seems best to accept Barker's
views,which are based upon Heron; but this cannot be

done without reservation.
" AROANGIVLOG . See my chapter on dating.
“Os must certainly refer back to Agesistratos,

KoLdv utv Epaonev edpednvar mpwtiotov VO Kapyxndoviwv
év T neéf Féésupa-ﬁok&opnfq. This étatement is
quite untrue. The appearance of the battering-ram-
and the "ram-bearing tortoise" in ancient Egyptian
paintings and in Assyrian bas-reliefs (see A,H., Layard,

Nineveh and its Remains, vol, 2, pp. 366-373 (London,

1849); C., De la Berge in DA 1, 422-423 s.v, "Aries";

and J.G, Wilkinson, Manners and Customs of the Ancient

Egyptians, pp. 359-364 (London, 1837)) shows that the

invention of this machine took place far earlier than
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Athenaios or Vitruvius, who for the most part agrees
with Athenaios, had believed. Pliny (N.H. 7.57)
tells us that the battering-ram was invented by Epeus
during the siege of Troy, but there is absolutely
nothing in Homer to support this, Others (App. Bell.
Mithr., 73; Servius, Ad Aen. 9.505) have ascribed the
invention to Artemanes of Clazomenae (fl. 440 B.C,).
It is absolutely useless to speculate on the invention
of the battering-ram for it is such a simple machine
that its history must extend far back into antiquity.
As the Renaissance scholar Justus Lipsius so aptly
remarked:

quid opus vel a Poenis petere, quod ipsa

ubique ratio et paene natura commonstrat?
(Poliorketikon Bk. 3 dial.l).

It is, however, obvious that this machine had reached
a high degree of sophistication at a period earlier

than that to which Athenaios ascribes its invention.

PéSsta. Traditionally founded somewhere around

1100 B.C. The date of the siege by the Carthaginians

is unknown. K. Orinsky (RE 19.1, 560 s.v. "Pephrasmenos")
dates it to the third céntury B.C. A, Schulten (TAH 7
chap. 24) says,

Further evidence of the destruction of
Tartessus can be found . . . in the description
given by Athenaeus (Vitruvius 10.13) of the
taking of a fort near Gades and then of Gades
itself., By Gades must be meant Tartessus (a
confusion which is not uncommon), for the
historical Gades was a Phoenician town which
must have been a more or less willing ally

of Carthage., The mention of the fort, too,
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suggests Tartessus, for that city could only
be besieged after the capture of the strong-
hold of Geron which commands the mouth of the
Guadalquivir. The destruction of Tartessus
and Maenace was complete: even their names
were blotted out, for in later times Gades

was generally substituted for Tartessus and
Malaca for Maenace, a fact that also suggests
that Gades succeeded to the trade of Tartessus,
Malaca to that of Maenace.

Schulten places this destruction in the closing years

of the sixth century B.C.

Negpacuévog. According to both Athenaios and
Vitruvius, he was the first to improve the battering -
ram by suspending it from an upright pole and swinging

it back and forth, See Vitruv. 10.13.2 and Orinsky

loc. cit.
Fpag « . « 0 Kapxnddévioc. Apart from what Athenaios

and Vitruvius (10.13.2) tell us, nothing seems to be

known about this man.

Schneider wants to read as follows: &AN’Umd nARSoug
dvSpwv mpowdolpevov Emoinoe. Thpac S & mpRTwe

ebplv 10 Umotpdyov ouémacua 8 6L&!$hv_5pa661n1a/
XEAWVNY Tpoanydpeucev., He has obviously done this
to provide an object for elpwv and an antecedent for
the 6 that appears in the MSS, His version certainly
seems preferable to Wescher's, which has Unétpoxov

e « o oxedlav and Umdrpoyov oxénacua  in the same
sentence, However, his emendation is not strictly

necessary as it is perfectly evident what the object
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of ebpéQ is even though it is not expressed.. All
the MSS. read elpbv 8. In Schneider's emendation
the 0 remains, but produges a sentence without a main
verb. At any rate the meaning is obvious. A passage
in Josephus (Bell. Jud. 3.216) is a close parallel to

this:
avw%ouusvog 8t Umd nkneoug &v&pwv elc 0
waténiv, Twv alTwy a&powg nakuv eug tovu-
npoodev enLBpLoavtwv TOTTEL TA TELYN TW
2 MPoaAvEXOVTL oLONPW.
According to Athenaios Geras called this machine a
"tortoise"™ on account of its slowness of movement,
but according to Vegetius (4.14) it is called a
"tortoise" because the ram protrudes and is withdrawn

in a manner similar to the head of a real tortoise.

Avovuglou Tou fineluwdtov Tupavvida. He lived
432-367 B.C. and was the son-in-law of Hermocrates,
After an abortive attempt by the Syracusans to relieve
Agrigentum from the Carthaginians (406 B.C.,), with
the support of Philisteus he was elected general,
Later he accused his colleagues of complicity with the
enemy and managed to get himself appointed otpatnyog
abTonpdtwp . After this, by deceitful means, he
obtained a body guard. He then strengthened the army
and established a tyranny. To consolidate his
position he fortified Ortygia and embarked upon a

policy of military expansion, in the execution of
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which (399 B.C.) he apparently made extensive use of
war machines, Diodorus Siculus, who is the chief
source for the life of Dionysios, mentions these

machines several times'

Kat Y&p TO naranextunov eVUpESN natd TOUTOV
Tov maLpov &v Zupanodoaig. (Diod. 14.42.1)

6Lonep &vvnepﬁkntov mtkoxuuuav ELOQEDOVTE; OL
TEXVLTOL TOANL MPOTENEVOOUVTO Bexn HoL unxavnuata
£éva wal duvdueva mapéxeodal peydhag xpelag. (14.42.2)

uarsoueuac&ncav 8t nal matanéitar TAVTOLOL ®al TV
IAAWY Bskwv TOAUS TLS &pL9udc. (Diod. 14.43.3)

ALovcho; 8¢ rn noxuxeupta va epyaCousvwv ouvreks-
oag 10 JXwha, npocnyaye navxouag unxavag ToLg reuxeou,
nal TOLg HEV HPLOLG exunre 1oug nupyoug, ToLg OF
uatanektatg &véotelre TOUg enu Twy enah&swv Haxo-
uevovg npoonyaye 5t nal rovg Und va TPOXWV nupyoug
TOLS TCLXEGLV, s&wpomoug ovrag,oug UATAOHEVACE TPOG
0 TWwv oixmiwv Vpog. (Biod. 14.51.1)

Apart from his military achievements Dionysios also
wrote poetry, and in 367 B.C. he took first prize in

the Lenaea at Athens for a play entitled The Ransom

of Hector (“Ewtopog AVtpa ). For further information
see Diodorus Siculus, Bks. 13-15 and Dietrich in RE
5.1, 882-904 s.v. "Dionysios (1)",

watd te thv ®LA{nnov tov ’Audvtou BactAelav. This
refers to Philip II of Macedon who ruled from 359-
336 B.C., He was most noted for his military exploits
but also made some important changes in the govern-
ment and in 356 B.C. he introduced a new coinage.,

In 341/0 B.C. he besieged Perinthos and in the
following year Byzantium., Both these sieges were
unsuccessful but the following passage from Diodorus

Siculus shows to what an extent he had developed
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siege warfare,

ouotncauevog 8¢ noxuopntav nal unXavag npocaymv Tn
nérer nad’ huépav eu 6La60xng npocsBakksv TOLg Tely~
EOLV., oyéonuovrannXELg 65 nupyovg naraouevacag,
unspaupovtag noxu Twv HATA THV Hepuv%ov nupywv, a&
unspoxﬂs natenoveu tovg nokuopnouusvovg ouOng o5&
nai S va uptwv oakevwv T tsuxn nal 6La TNG MET-
alrelag unopurrwv ERL TOAV uepog To 1stxog natssakev
o o o Tptouvpuoug 8’ exwv otpatuwrag nau Bekwv nal
unxavwv TOA L OPHTIT LRV nkn%og, ETL 65 Ta¢ GANAG
unyxavg &vunepBAATOoUE MaTETSVEL ToUg nokuopuouusvoug.
(Diod. 16.74.2)

In 336 B.C. Philip was assassinated and his son
Alexander came to the throne,

Alexander, himself made use of siege techniques.,
In 332/1 B.C. he attacked the city of Tyre, which was
extremely well defended:

exovtag 8¢ noxknv 6a¢ukeuav UATATEATOV HAL
W akkwv UNxavwy twy npog noxuopuuav Xpn-
ctuwv etepag nokkankacuoug uatecneuacav
pqéuwg Ll Twv ev 0 Topw ugxavanouwv nai
Twv akxwv rsxvtrwv navtodanwy ov1wv. éca
S€ toltwv Odpydvwv navtoéanmv nal gevwv taug
énLvoCakg nataoneuaCouevwv anag uev 5 mepl-

OAOC TTNS TOAEWS snknpw&n TV unXavwv.
P (Diod. 17.41.3-4)

Alexander built a huge mole in the sea to serve as an .
approach for his machines, When this was cdmpleted

he brought up his machines and put them into action,
but the Tyrians took most effective countermeasures.
In the end Tyre fell to siege, but the resistance she
put up was so great that at one time Alexander was on
the poiﬁt of giving up the siege and sailing to Egypt.
For further information see Diodorus Siculus, Bks. 16

and 17; A,W, Pickard-Cambridge, in CAH 6, chaps. 8 and 9;
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Fritz Geyer in RE 19,2, 2266-2303 s.v. "Philippos (7)";

K.J. Beloch, Griechische Geschichte 3.2, pp. 49-80,

10.9  TMoA¥eibog 6 Bettards. He is mentioned in a papyrus
fragment=(Pap. Berol. P. 13044) which is dated by
W. Schubart to the end of the second or beginning of

the first century B.C. It has been transcribed as follows:

MnxavLuOL/ Entnpatng Hpauksw-/tog (tn¢)

o T [&]v Poéwu op- /yava noksuuua nou-/

ncag Hoxuuéog O thv/ €AOmOALY gv BUCGVTLwL

nan tnv v 'Pédwi tet[pdlnvkrov/ 12 Auaéng

o uet "ANeEdv- /6po[v] to[v] Baciréwg/ Toplolv
wal tac Aoumdc/ méAic moAiopuwv// -

He is also mentioned by Philon (Mech.) (Synt. Mech.

5.83.,8-9) who credits him with the invention of a
saw~like fortification., Vitruvius mentions him twice

(7.praef.lh; 10013.3)0

10,10 Aivadng nal- Xaplag. Diades is mentioned in the papyrus
(cf. 10.9) fragment, but Charias is not. Athenaios
and Vitruvius (7.praef.l4; 10.13.3) both mention
them, as does Anonymous of Byzantium (238.12). Diades
would seem to be the more important, as both Athenaios
and Vitruvius discuss his writings at some length,
whereas all they tell us about Charias is that he

was a pupil of Polyeidos and accompanied Alexander.

10.12 For moveable towers see 1ll.4 and for the "trypanon"
see 14.4. The "crow", which was apparently some kind

of a grappling hook and the scaling-ladder are so



11,2

11.4

76.

simple that they are not worthy of comment.,

The illustration in the text (cf. 39.9 Wescher's fig. I)
under the heading wpiLoU uataoneuh) is certainly not of
a "ram" but rather of a "trypanon" (cf., 1lh.4). Sackur
(p.102) reckons that this is the oldest of the illus-
trations, because it differs so drastically from all

the others in that it is far clearer and much more

informative,

This section presents some very great problems, It
deals with two different sizes of towers (one 60 cubits
high, the other 120 cubits high), but says that the
division of floors follows the same pattern in both,
namely that the first story should have a height of
7.5 cubits, the next five stories a height of 5 cubits,
and the remainder a height of 4.3 cubits. It further
states that the 60 cubit tower had 10 stories and the
120 cubit one 20 stories., If we work out the heights
of these towers in accordance with the above stated
scheme we find that the answers we arrive at differ
drastically from the heights of 120 cubits and 60

cubits which appear in the text.

60 Cubit Tower | 120 Cubit Tower
1x7.5 cubits =7.5 cubits le7.5 cubits =7.,5 cubits
5x5.0 =25.0 5x5.,0 =25.0
Lxh o3 =17.2 1hxk.3 =60,2

Bniiand o

497 92.7
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Something is obviously wrong, but just what it is is
unclear, Sackur (pp. 103-112) has presented two
solutions,to the problem, neither of which is completely
satisfactory. -He suggests that where our texts read
23 1/2 cubits and 17 cubits we should emend them to
read 22 1/2 cubits and 15 cubits., Then we have a
basic unity of 7.5 cubits (the figure given by Athenaios
for the height of the first story). For the larger
tower we then have the following scheme:

width 3x7.5 cubits =22,.,5 cubits

height 16x7.5 cubits =120 cubits

basic unit =7.5 cubits »

tapering 25%;2 %_;2.25 cubits = 54 fingers

tapering ‘of 19 floors above base,=%%_:2.8h fingers

total height of 19 stories if the height = width

19x7.5 cubits - 2.8, (1+2+3 . , . 19) fingers

= 142,5 cubits - 2,84 x 190 fingers

=142.5 cubits - 22.48 cubits =120 cubits
Similarly for the small tower we get a height of 60
cubits. The method, while it produces the correct
solution, bears no relation to the data given in the
text. Furthermore it requires an emendation of the
text,

His second method follows the text more closely,
It is as follows:

5%X7.5 cubits =37.5 cubits

5%5.0 =25,0
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9 x 4.3 =38.7
total 101.2 cubits

However, on the authority of Anon. of Byzantium (244.3-11)

16 1€ cuunaxov TOU nataotpwuarog Twv GT€YwV HaL
1b Katw8€v tov &oxaplov obv Ty Avwdev deTwpatt
Tw Vel ouvnplSuouv.

he éssumes a thickness of one cubit for each floor and
arrives at the following:

5 x 8,5 cubits =42,5 cubits

5 x 6,0 =30,0
9 x 5.3 =477
total 120.2 cubits

In the first place, the Greek cannot be construed to
mean that the first five stories rather than the first
story alone had a height of 7.5 cubits, and in the
second place if we apply this method to the smaller
tower we get the following result:

5 x 8.5 cubits =42,5 cubits

L x 6.0 =24.0

total - =66.5 cubits
which gives us an error of over 10%, far too large to
be allowed., Sackur may be on the right track when he
suggests the basic module,as there is a considerable
amount of evidence (e.g. Vitruvius 10,10) that things
were constructed according to such modules, but if he

is right, something is obviously wrong with the text.
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12,11

13.4

13.10

79.

On the basis of Vitruvius (10.13.4) which reads semi-
pedalia, Schneider wants to change é&ntaddutuvia to
outaddutuha.  There are several other places in the
text (17.8 and 24.5) where he makes similar alterations
because of the reading in Vitruvius. I do not really
see that the change is necessary, since there is no
reason why Athenaios and Vitruvius should agree on
everything and the difference between the two measure-
ments here (1.85 cm.) is so small, It is interesting
to note that in at least one place'(Vitruvius 10.15.6)
editors have emended Vitruvius on the basis of Athenaios

(cf. 24.5),

altds. Wescher has supplied this by conjecture from

M which reads adtat¢. The other MSS. read abTolg

" which certainly must be correct as it refers to the

towers and mipyog is a masculine noun.

énl OEUtatov M; énl td O6Edtatov  other MSS. The
reading of the other MSS, seems best as it gives a

. 2 * o 4
parallel construction to QmO TOV UATACTPWUHATOS.

totataL &€, Wescher reads this from F, The other MSS,
readA"Iota 5€. There seems to be little to chooee
between the two as both mean 'he placed'. As M's
readings are generally to be preferred perhaps -

“Iota 8¢ should be read. This would conform with the

other Ionic forms thatiioccur throughout the text.
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14,6

15.5

15.13

80.

Diades' "trypanon" is rather different from the one}f
described by Apollodoros (Wescher 148.2). Apollodoros!
ﬁtrypanon" was a rotary méchine which drilled holes
in the walls, while Diades' machine worked basically
in the same manner as a battering-ram. The principad
difference between this machine and the battering-ram
was that it rested on rollers supported directly upon
the base,while the battering-ram was suspended from
the superstructure. Wescher's fig. I (cf. 39.9)
shows very clearly how Diades' "trypanon" worked, or
at least it coincides exactly with the description

given in the text,

ToLg eDYUTOVOLS o o o HATAMAATALS. See comments on

8.7

Schneider wants to read oVl gnot for Wescher's ot PNUL .
This is probably the better reading., Firstly,
Vitruvius (10.14,8) has Diades as the subject and
secondly, Diades is the subject of the rest of the
paragraph and therefore it makes for better continuity

to have him as the subject.'

dlAwv & 'A%nvatoc. Ch. Graux, "Philon de Byzance,"
RPh 3 (1879) p.99, maintains that this must surely be
a mistake and that it is Philon of Byzantium who is

actually referred to. This, in fact, is almost
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certain, since in the text of Philon of Byzantium

(5.97.25) we read:

nal Thg ctoag ouuoéoueu nau TOUg g¢nvtn-
6euoug 1onoug unopvrte, gdv ph vnouspog

n o ronog n xskwvag naraoneuacauevog xwg-
1pL6ag, Ta¢ Tdppoug YWvvie Thv xwpav uh
P9E Lpwve

Philon of Byzantium is a fairly well known mechanician
who wrote at the end of the third or the beginning of
the second century B.C. A portion (dealing with war

machines) of his work, Mechanicae Syntaxis, is preserved.

For further information see Orinsky, Neugebauer, Drachmann

in RE 20.1, 53-54 s.v. "Philon (48)".

16.1 Graux, loc. cit., reads mpdg te Tdc yivopévac mpoo-

aAywyYXS TWV UNXAVNUETWY AL TAS MAPEUTACELS Twy OTWSIwv

wal. . . Schneider reads mpdg Te Thv mMpocaywyhv Twv
unyavnudtwy xal Tas MapeUTdoeLs TOV oTwLdlwy Hal ...
Both these readings,‘as well as Wescher's,require

only slight emendations of the text and as the meaning
of all three is the same there is little to choose
between them. Weécher's otadliwv, however, cannot
stand as it is practically meaningless in this context.
Graux's otwdiwv makes very good sense and should
certainly be read here. The wérd owwf&uov or oT@dLov

also appears elsewhere in the text (Ath. Mech. 31.6).

16.9 TECOAPWY » The MSS. read & here and it is unclear
whether this goes with auafi{modag or ydpa. Wescher

reads Tecodpwv putting it with ydpa , 'each compartment
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820

of the four in the corners . , .' Schneider reads
téooapas making it agree with apag Lmodag , feach
compartment of the ones in the corners holds four

axle blocks'. Both these réadings seem possible

and if one examines the diagram (cf. 39.9 Wescher's
fig., II) it will be seen that both can be supported.
For while the four corner compartments each contain

the axle blocks, each one contains four; so the question
must remain in doubt, Personally I am inclined to
agree with Schneider since it seems to me to be some-
what redundant to say 'each compartment of the four in
the cornerst', There are only four in the corners and
the same meaning is conveyed by saying 'each of the
corner compartmentst', If we dg:%akez with auaginodag
we have no way of knowing (apart from the diaéram)

that there were four axle blocks in each corner. Thus,
although its position may be rather unorthodox the &
should be taken with auafinodag. Taken in this way
it contributes to our information; taken with xwpa it

is redundant.

Schneider (p.60) says that the axle-blocks ( auafdnodec)
have a semi-circular form and open upwards. .Sackur
(p.67) agrees on the semi~-circular form but has them
opening downwards., This Seems a more logical arrange-
ment., For if the axle were placed in semi-circles

opening upward, the total weight of the machine would
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tend to 1lift the'axle out of the axle-blocks and some
method that would require a relatively strong structure
would have to be found to stdp the axle from coming

out of the axle-biock. If, on the other hand, the
axle-blocks opened downwards as Sackur suggests the
entire weight of the machine would tend to keep the
axle in the axle-block. Both Sackur and Schneider
agree that sideways motion of the axle in the axle-blocks
was prevented by iron plates. With Séckufs arrangement
it would be an easy matter to disengage the iron
plates, turn the axle 90° and reattach the iron plates.

The machine could then move at right angles to its

original line of travel,

T Abb. 36, ‘

The machine described by Vitruvius (10.14.1) seems

to be a somewhat refined model of that described by
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Athenaios. His machine was capable of oblique move-
ment as well as of siddways and forwardand backward

motion. Sackur has devised a simple method whereby

this might be aggomplished and furthermore this

method is in accordance with that described by Vitruvius.

*' _ - Abb. 3.
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17.2

17.8

85.

Guxpnidtaig M; ¢uxpmidtors F.' Wescher folldws M

but Schneider follews F. The adjective is clearly
supposed to agree with Aemto. which, according to

LSJ s.v. " Aenlg ¥ is a feminine noun., Yuxphiatog

{9.v. in LSJ) is an adjective of two terminations and
therefore the dative feminine plural form would normally

be ¢uypnidtois and F's reading should be accepted.

Choisy (Vitruve, Paris, 1909, P1.81 and p.282) thinks
that the beams described here served as a kind of
outrigger to help balance the machine on rough terrain,
Sackur (p.66) has projected his roof-timbers down to
these projecting pieces presumably so that the machine
will present no flat, easily broken sides to the enemy
but only angular ones which missiles, rams, etc. will
tend to glance off. While Sackur may be right, it
should be noted that, using the dimensions given in
the text or even emending é&ntamfixets to eEamixetg
(cf. 17.8), his restoration is mathematicaily impossible,

The roof beams will not meet the side-extensions,

g¢ntamixevg M: Schneider, following Rose, reads
eEannyels on the basis of Vitruvius (10.14.2)
"Cardines pedum VIIII," Applying the conversion
factors (cfs 8.7) nine feet is found to be equal to
six cubits, The difference between the two figures
is not very large and there is no reason why one of
these machines could not be built with pillars seven

cubits higkand another with pillars six cubits high.
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20,1

86.

The MSS, are unanimous in favour of seven cubits and
there seems to be no valid reason why this should not

be accepted (cf. 11.7 and 24.5).

dpolwc rafévctﬁkaug wal odttetar  F, Schneider,
following M reads tiraig. Why Wescher prefers the
ridiculous reading of F to the reading of M, which he
generally prefers, is a complete mystery, His text
is tranélated into English as 'stitched together like
pillars', a paténtly ridiculous statement. Reading
tOAaLg instead of ot¥hairs we get the eminently more
sensiblé 'stitched together like mae%esses' (cf. Diod.

17.45.4).

thy 8t EumpocPev Opdv EXeL MPooAYWYNV. This means

that the "mining-tortoise™ has a plane surface at the

front and is in direct contrast to what Vitruvius

says (10.15.1);
frontes vero earum fiunt quemadmodum anguli
trigoniorum, uti a muro tela cum in eas
mittantur, non planis frontibus excipiant
plagas sed ab lateribus labentes, sine
periculoque fodientes, qui intus sunt, in-
tuentur,

Athenaios' machine then cemesright up to the wall and

fitstightly (amnaption ) against it. A front end

such as Vitruvius describes would be useless in such

. . T s o R s
a situation, h%&e&e;, if for some reason it was impos-

sible for the machine to come right up to the walls

“his design would be infinitely better.
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21,1 The description given of the "tortoise of Hegetor" does
not give us a clear picture of the machine. Sackur
(pp. 75-85) on the basis of Vitruvius and Athenaios
has attempted a reconstruction of this machine, His
reconstruction has apparently been accepted by Granger,
the editor of the Loeb, although he does not make the
textual emendations necessary to support this reconstruction.

The roof, however, is not in accordance with the
description given in the text., A split roof such as
Sackur imagines would require two ridge-poles and the
text mentions only one., If we reject Sackur's roof we
are still left with the question of where the ram was
situated, Was it inside the "tortoise" as A.A. Howard
(Morgan, Vitruvius, 1926, facing p. 312) and Wescher's
fig. IV (cf. 39.9) suggest, or was it above the roof
as Choisy (Pl. 84) and Wescher's fig., V (cf. 39.9)
suggest? The question seems insoluble,

Athenaios (21.2-3) tells us that the ram could
sweep sideways 70 cubits., Sackur claims that four
uprights make sideways motion impossible., Strictly
speaking, this is not true. Four uprights do, to be

“sure, restrict sideways motion but they do not prevent
it. In fact, with the four uprights placed as in the
following diagram a sideways motion of almost 80
cubits is possible. Sackur believes that the four
pieces called uprights are not actually uprights at

all but rather cross-members of the base. He bases
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" this belief on the text of Vitruvius (10.15.2):
arrectaria, quae supra compactionem erant
quattuor conlocata, ex binis tignis fuerant
compacta, in altitudinibus singulo pedum

XXXVI, crassitudine palmopedali, latitudine
sesquipedali,

which he says is obviously corrupt since Vitruvius

does not use conlocata for upright posts but rather

would have said postes or arrectaria eriguntur and

secondly, he does not use in altitudinibus but the

genitive for lengths. On these grounds he emends
the text to:
transversaria, quae supra compactionem erant
quattuor conlocata, ex binis tignis fuerant
compacta, singula pedum XXXVI, crassitudine
palmopedali, latitudine sesquipedali.
The description is now orderly; everything proceeds
in -the proper succession -~ base, wheels, and super-
structure, whereas before we jumped from base to super-
structure and back again. Furthermore, we meet the
same éystem for building foundations elsewhere (cf.
"Tortoise for filling in ditches"). These four up-
rights having been disposed of, two more remain
(cf. 22.,12-23.3). We now have a machine such as
Sackur and Granger draw. Such a machine is no doubt
poséible but one with four uprights is by no means so
impossible as Sackur would have us believe.
The treadmills in Sackur's restoration are, as

he himself admits, pure conjecture, but they are just

as good a way of operating the ram as any other, so
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we need not quarrel with him on that ground.

The dimensions of this machine are extremely
large and in one case, at least, almost completely
impossible, According to our text, this machine
weighed four thousand talents (147,440 Kg.) and was
operated by a total of 100 men., This means that each
man would have had to push 40 talents (1,474.40 Kg.)
which is clearly impossible as anyone who has ever
tried to push an automobile (weight approx. 1,000 Kg.)
can testify. How much moredifficult must it héve
been to push a lumbering machine such as this on weeden
wooden wheels over rough terrain than to push an
automobile with rubber tires and well lubricated
bearings along a smooth asphalt road?

As for the ram itself, while the description is
somewhat confused, it is clear that it was bound up
with various ropes and chains to reinforce it and
prevent it from shattering. The forward end was
apparently equipped with ladders and a net so that it
could be used as a scaling-ladder as well as as a ram,

The six movements are illustrated very well by
Sackur and the way in which they were effected is
also shown clearly. The movements obviously refer
to the ram itself rather than to the machine as a
whole since it apparently had fixed wheels and
axles and could only be made to change direction with

great difficulty.
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22,1  ¢uypnidtaig M; ¢uypmidtois FPVC, See comment on 17.2.

23.8 'Enl 6%t tovu mepiuegdiov. The MSS. read é&mixepdiov
which, according toIL§i S.v. " énuxéparov, " means
'the head of a battering-ram'. This is obviously
wrong. Firstly, the &muxépalov belongs to a uptoddxn,
*the frame of a battering-ram', and it is clearly
nonsense to say 'the head of a battering-ram of the
frame of a battering-ram'., Secondly, in Weschers
fig, IV (cf. 39.9) the émninepdAn is clearly not the
head of the battering-ram., It seems to refer to the
winch structure that is located at the top of the
two tall uprights (23.1). It should be noted, however,
that nepuuéparov  which apbears in lines 3 and 5
(with no apparent MS, difficulties) does not appear
on the diagram. Perhaps the two words mepLxEpaiov

.
and EmLuépalov are interchangeable.

23,10 Egomtedovtag MF; émomtevovtag PV, Miller (JS,1868,
p. 247) says that the first form is known only by a

gloss while the second form, used by all writers, is

»

T ] ’
for d¢’ob and amnfdoewv for donoeiv.

C=

Tonic, as &n'o
As Wescher himself thinks that the text was written
in Ionic and in many places has preferred the Ionic

forms it is a mystery why he has chosen to readé¢ORT660VTa§,

2L .5 In place of <tpiol Schneider, following J.G, Schneider,
reads Tétpagt. This reading is based on Vitruvius

(10.15.6) where funes IIII. Anon., of Byz. (230.6)

reads TPLOL OXOLVIOLS. As I have stated previously
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25.6

25.7
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(11.7) there is no reason why Vitruvius and Athenaios
should agree in every detail and as there is nothing
in the tradition of Athenaios that favours reading
anything other than tptol it can stand. It is
interesting to note that several editors (Rose, Krohn,
Morgan, and Granger) of Vitruvius, on the basis of

Athenaios, have emended that text to funes III.

TpLTNUOP LWV .. The meaning of this word, here, is
somewhat obscure, Schneider makes what seems to be

a very good suggestion, namely, that it refers to the
thickness of the rope that was used to make the net,

He compares this with the way in which we use the terms
"two-ply" and "three-ply" for yarn. He imagines rope
composed of three distinct strands, something with

which we are all familiar.

*Exev 6t mal mapadelyuata MSS. This is absolutely
meaningless as it stands, but Thévenot has.made some
sense out of it by emending mapadelyupata to mapa-
wNYHaTA . Not only does the passage now make sense,
but it is also a close parallel to énmumiyuata Sdo
tetpdywva, waddnep oraydvia, which is found in

Anon. Byz. (259.19).

Enedh Td Tals wdoiag mapamifoia. This is absolutely
incomprehensible, There is absolutely no way of
emending it to make sense and thereforethe best course

is to obelize it,
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"Emiudyov tov "Adnvalov. Nothing more than what
Athenaios and Vitruvius (10.16.4) tell us is known

about Epimachos.

AnpitpLog 0 ‘Podloug MOALOPHWY. See 10.5 and my

chapter on dating.

nAxevg H MPV; mfxeig owtd F. Wescher, noticing

that Vitruvius reads latitudo pedum LX, suggests that

the Greek should read M. De Rochas, following Graux,
reads N instead of H. Plutarch's description (Demetr.
21.1) is as follows: éndotnv €xousa ToU wdTw WAALGLOV
TAEUPRY duTh *al Teococapduwovta (MH) mnywv and
Diodoros' (20,91.2) says Thv uEv TAcuplv éudotnv
Ymeothoato mnyov oxedov mevtdnovra (N). It appears
obvious that the MSS, of Athenaios must be in error.
The discrepancy between the eightAcubits which they
give and the 4O to 50 cubits which other sources give
is too large to be accounted for by its being a
different example of the same machine. Clearly a

figure somewhere between 40 (M) and 50 (N) must be read.

AL . . . unxdvai, &c TLveS oaufUKAC TPOoAYOPEVOUGLV., ..
Polybios (8.4.3-11) gives a detailed account of the
construction of a "sambyka" and the reason for its
name. Basically this seems to have been a tower
mounted on a ship in such a way that it could lie

full length on the deck, protruding at the bow and
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thus not tend to tip the ship over by making it top

heavy, When the ship was brought up to the walls of
a city the "sambyka" could be raised and by means of
this men could pass from the ships onto the walls of

the besieged city.

év th mepl X{ov moAvopulq. This Biege is mentioned
by both Athenaios and Vitruvius but does not appear

to be well known. The only siege of Chios of which

I could find mention was the one of 358 B.C., by Chares
and Chabrias (Diod. 16.7.3). These men besieged the
city by both land and sea and were soundly defeated.
There is no mention of "sambykai" in the account of
this siege,

6 68 XaBpLag npoonkauaag tw ALp€ve Tng VEWS
TOL; guBdroLs dvappayelong xatemoveLTo

so there is no way of knowing for certain whether or

not this is the siege being referred to.

KaAhiLoTpdTw, This seems to be the only time that
this man is mentioned in ancient literature. Vitruvius
(10.16.5) closely parallels the passage concerned with
the effectiveness of models but makes no mention of

Kallistratos.

Sackur (p. 91) thinks that these must have been step-
ladders. His reason for thinking that step-ladders

must have been used in the theatre is very sensible,
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He says that by using a step-ladder an actor would be
able to climb on stage without presenting his back to
the audience and thus making himself a comic figure,
especially when he was not supposed to be one.

The earliest occuﬂénce of the word mpooufviov.
referring to a part of a theatre would seem to be

third century B.C, (IG 11(2) 153.14):

TOIC4THN [C K]JHNHN EPTOAABHCACI KAI TO
[IPOCKHNION HHHHA

Permanent stone mpoounvia do not seem to have come
into existence until Hellenistic times (ca. the second

century B.C.).

KtnowBloc &t & 'Aoupnvdg & &v ' AreEavdpelq unxavinds.

Ktesibios was quite famous in antiquity. Next to

‘Archimedes he was, perhaps, the most famous engineer.

He lived in Alexandria and was a barber by trade, but
nonetheless was highly esteemed for his mechanical
inventions. His main interests werevhydraulics and
pneumatics and his most famous invention was probably
the water-organ. He also made water;clocks, pumps,
and is even said to have made a rhyton that sounded
a shrill note when the spout was opened for the
flowing wine, There is some controversy about his
date, Some want to date him to the third century
B.C. in the reign of Ptolemy Philadelphos (285-247
B.C.) and others to the second century B.C. in the
reign of Ptolemy Euergetes (176 116B.C.). See

Ath, Deipn. 11.497d and 4.174b; Pliny, NH 7.125;
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31.7

32,5

34.1

9%.
Vitruvius 1.1.7, 9.8.2, and 10.7.4; and Philon (Mech.)
Synt. Mech. 4.77.12,

This passage is reminiscent of 8.1-14 where Athenaios

- says that it is often better to yse the good inventions

of others and not in every case to be an innovator.
Here he is saying that he did not think it proper to
contradict Pyrrhos! good work just because everyone
else was doing so. These others, then, are not using

the good inventions of the past.
Moppov. See 5.13.

gv ToLg TE(LXEOLV. The €v is excised by E, Miller
(Poliorcétique des Grecs, ""JS, 1868, p. 248) who
argues that the stock phrase mpoodyeilv UNXavag,
UNYXAVALATA, EPYX HeToh. is always followed by the
dative without a preposition. He cites the following
examples: _
unxavds mpoonyov TN mWOAEL. (Thuc. 2.76)
unyavne weAllodong mpocafeodat abtots. (Thuc. 4.115)
&g,&nb 500 dvwv TpoodyoLTO TOLS TWV Evavtiwv
TelXeoL. (Ath, Deipn. 14.634a)
NP OTPOXOV » The description that follows is obviously
for some kind of a steering mechanism. Wescher's fig. X
and fig., XI (cf. 39.9) are relatively clear and a
device such as they depict could certainly be used to
steef a machine. However, as Sackur (pp. 92-94) points

out, the ropes mentioned (34.6) can hardly have been
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16 fingers (0.30m) thick. The E&Exnai8enaddutulov
then, must refer to the length rather thah the thick-
ness of the ropes. Clearly the ropes in Wescher's

figures are much more than 16 fingers long. ' Sackur
- B v e MT

proposes another method,
as illustrated. |

a = Seppactpicg

b = pagydin

c'= 66nyéb¢

d = turning platform

e =16 finger rope

Abb. 48.

His.method does not exac£l§ ££t_the description in
the text either. He has solved the problem of the
EnnaLEENABARTUNOV rope, but has created a new one,
What is the function of the 66nyégcand the upaoxain ?
In Wescher's figures the 66ny6g>as its name implies
serves as a rudder; in Sackur's reconstruction it
seemsS to serve no purpose at all. I cannot see that
his system would be essentially changed if it were

constructed as follows:
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3447

36.1

3641,

36.6
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In this case many of the pieces mentioned in the text
are missing (only the 9epuaoctpi¢ and the rope being
present), but the system is not really changed at all,
Both the system in Wescher's diagrams and the
system proposed by Sackur are possible but neither of
them agrees completely with the description in the
text, Tﬁe system shown in Wescher's diagrams,
however, conforms better with my understanding of

the text.
GUYPNAATOLS » See 17.2.

dLwotat Wescher from &i.fotal. MVR and Sudote PVF,
Schneider, after Schwartz, reads S8iéwgtai. Both
dwwotatr  and 6Lé@orau are well attested forms, so

there is little to choose between them,
buYpHAETALS . See 17.2.

tva éoti. This is difficult if not impossible to
make any sense of., Therefore, following Schneider,

I have obelized it.

xxuuauédeobg F; uhipanodécers PV; uhnuatodéoers M,
According to LSJ uAnuatddecig means 'wicker hurdle or
mat?, wuAiparddecig is obviously connected with uAiuag
'ladder'. Considering the context, either of these

is possible. The purpose of the uAnuatbédecig/uAliuanddeatc
is to provide footing for the men who are going to

walk up the slanted beam. As wicker mats and ladders
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could both serve this purpose quite effectively either
reading seems equally possible, Schneider does not
agree with this interpretation. He thinks that it

was used as a bridge from the beam to the wall., A
ladder could certainly be used for this purpose but

a wicker mat does not seem particularly suited to it
and as Schneider prefefs the reading “ANuatdéSeois his

interpretation seems somewhat suspect.

Schneider's reading, TepLnTUXRTA seems definitely
superior to Wescher's, nepumnuth. Hepianuty

comes from TePLTEAYVUML which, according to LSJ,
means 'fix round, fence round; make congeal round!'.
nepLnTunth on the other hand means 'folding'. The
ad jective, whatever it may be, agrees with E&EaiptTig
'ladder'. Iepiumtuntn makes much more sense with
tfaipLtic than does mepLmnuTA. If one considers
the diagram (Wescher's fig. XII, cf. 39.9) one can
see how this ladder appears to be fastened on in such
a manner that it can be raised or lowered, a situation

to which mepintunt? applies exactly.

LEavoLx®h PV; £Eavolodh M; &Eavuodh F. M's reading
is unattested. The readings of PV and F are both
legitimate forms and both make sense in context.
£EavoLx® is from éEavoiyw which, according to LSJ

means 'to lay open! or in the passive *'to be exposed!.
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¢Eaviw, on the other hand, can mean 'to make effectual’.
Thus whichever reading is accepted, the end result is

the same., If the ladder 'is made effectual' it is

let down so that it can be used, and likewise if the
ladder 'is exposed!' it is let down so that it can be

easily seen. Therefore, regardless of which reading

is accepted, the meaning of the phrase is simply

Ythe ladder was let down'., Presumably while the
machine was being pushed up to the walls the ladder
was in a retracted position, but once the machine had
reached the wall the ladder was let down by ropes

so that it could be used.(cf. 39.9 Wescher's fig., XII),

dxAovaLv. The subject of this verb is presumably

the defenders of the besieged city.

tplBoiot. These were used by the attackers as a
means of defence against rocks rolled down on them by
the besieged. They were similar to the tank traps
with which we are familiar. They consisted of three
pieces of wood set into the ground and joined together
at the top to make a pyramid-type structure., The idea
was to set up rows of these around the machines so
that they would stop any rocks rolled down by the
enemy and thus keep the machines safe. Apollodoros

(140.3) gives a detailed account of them.
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Thv dpethv YEAWVNV. Both Schneider and Sackur (p.95)
think that &petf is probably a Greek version of the
Latin aries. This, however, is as far as the agreement
between them goes. Schneider thinks of the d&peth
XeEAMWVN) as a "tortoise" similar to the "ram-béaring
tortoise" while Sackur takes the Xxehwvn litefally

and visualizes a beam with a cross section like that

of a tortoise. The purpose of this beam ggggg-merely

N

to prop the ladders up against the wall, If this is
so it seems that there should have been something in
the text to clarify the situation as nowhere else in
thé whole work does XeMdvn refer to an actual tortoise.
Schneider thinks that the sections dealing with the
"areté tortoise™ and the tptBoAoir . are later additions
because no diagrams of them appear in the MSS. and
Athenaios (39.,9) says that he will illustrate all the
machines. There are, however, other machines which
are described and not illustrated (e.g. moveable |
towers (11-12) and the "ram-bearing tortoise" (10)).
Furthermore the fact that Athenaios says he will
illustrate everything does not mean that he did so.

He himself gives us the example of Diades who promised
to discuss certain things and did not do so. Perhaps

Athenaios thought that these things were familiar



enough to everybody that illustrations were not

required,

a=wall
b = ladder
¢ = "areté tortoise"

102,
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The diagrams in the MSS, of Athenaios are, in general,
very bad and shed little light upon the actual cons-
truction of the machines. An exception to this is
Wescher's fig. I,which Sackur regards as being much
older and having a much better tradition (cf. 11.,2).

It is certainly much better than any of the others and
he may well be right on this point. He thinks that all
the other diagrams are B&zantine.

The diagrams in Wescher's text are, for the most
part, taken from MS, M but there are several exceptions.,
A description of Wescher's figures follows:

Fige I From MS, F (fol. 28 verso)., It seems
to go with the title KpLob xataouevd.

Fig IT From MS. M (fol. 21 recto). It shows the
structure of the base of the "tortoise for filling
in ditches" and the "mining tortiose". The following.
are labelled:
Ynspoxﬁ nﬁxsbs H
Ynepoyxn mNYeELS A
‘Apak {novug

Hepinnyua
Avdrnyua

Fig, IIT From MS, M (fol. 21 verso). Shows the
superstructure of the "tortoise for filling in ditches"
and "mining tortoise"., It is preceded by the following:

El¢ tag téooapag mheupag tﬁg XeAIVNS vieEL
TO UMORELHMEVOV OoXNR& Twv *LOvwv.
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Fig., IV From MS. M (fol. 23 recto). The "tortoise
of Hegetor". The following are labelled:

Hupytov ntou %wpanuov
Ennuewahn

Hxaynov &vkov uéoov TOV CHEAWV
"Envotdriov

Ks¢axov

Kpuoéoxn

XeAwvn

Fig, V From MS. P (fol, 58 verso and 59 recto).
Also the "tortoise of Hegetor®%:

Fig, VI From MS. M (fol. 24 recto). The machine
of Ktesibios.

Fig, VII From MS, P (fol. 60 recto). Supposedly
the machine of Ktesibios but the drawing bears no
resemblance whatever to the‘description contained in
the text. |

Fig, VIII From MS, P (fol. 61 recto). Has the
title 'Evtavda TO WAOLOV.

Fig, IX From MS. F (fol. 9 recto)., 27 uie

Fig. X From MS. P (fol. 61 verso). Illustrates
the fore-wheel described by Athenaios. The following
are labelled:

LY ’
06nYog
TPATNE

Fig, XI From MS, F (fol. 9 verso)., Also the

fore-wheel of Athenaios, This is unlabelled.
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Fige XII From MS, M (fol. 25 verso). "The
Chamber". It is entitled Evtav®a 10 napxhoiov and

the following are labelled:

wapxhoLov

"BEepitic (EEaipitic) -
" AEwv

r'épavog.
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