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Foreword

The texts commonly called the Parangelmata Poliorcetica and the Geodesia
are products of tenth-century Byzantium; internal references indicate
that they were created to assist in the construction and measurement of
devices for the Byzantine oftensive against Arab cities. The author of
these works is anonymous, although he is often referred to as “Heron of
Byzantium.” His texts are in large part compilations and interpretations
of earlier works on siegecraft, particularly those by Apollodorus of Dam-
ascus (1st—2nd century A.D.) and Heron of Alexandria (1st century A.D.).
However, the generally static nature of methods of fortification and
references by tenth-century historians and in military manuals suggest
that some of the machines described in the earlier works still had prac-
tical application centuries later. Nevertheless, a few of the devices are
apparently included for their historical interest (e.g., Hegetor’s ram, the
largest known from antiquity) and perhaps for their novelty (e.g., an
inflatable leather ladder).

The manuals are in the tradition of didactic handbooks stretching
back to the fourth-century B.C. work by Aeneas Tacticus, On Defense of
Fortified Positions, and including a number of other tenth-century Byz-
antine texts that have been the subject of recent scholarly attention. The
texts presented here in critical editions based on the archetype manu-
script, Vaticanus graecus 1605, are notable for the author’s particular
interest in effective methods of conveying technical information. He
specifically formulates and subsequently employs a method of exposi-
tion in which concern with levels of vocabulary, order of presentation,
depth of explication, use of “situated”’examples for geometrical prob-
lems (he explains,“they learn pottery on the pot”), and realistic illustra-
tion set him apart from his predecessors. He also shows a degree of
concern for the safety and motivation of troops not found in his sources.
While by no means an error-free technical writer, the so-called Heron
of Byzantium offers a distinctly new approach to technical pedagogy in
the tradition of didactic military handbooks.
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It is a pleasure to extend my thanks to the many colleagues who have
shared their expertise and to two institutions that furnished assistance
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Introduction

Vaticanus graecus 1605, a richly illustrated manuscript dated on
palaeographical grounds to the eleventh century, contains just two trea-
tises — instructional manuals on the fabrication of siege machines and
on the use of a dioptra (a kind of surveyor’s theodolite) with applied
geometry, ostensibly to estimate the required sizes of the machines —
generally referred to as the Parangelmata Poliorcetica and the Geodesia. K.
K. Mller first showed that the unedited Vaticanus was the archetype of
the tradition of these texts,® which had been edited previously from the
sixteenth-century Bononiensis Universitatis 1497 or its descendants.?
In his monograph La tradition du texte d’Héron de Byzance, Alphonse
Dain elaborated on Miiller’s demonstration and provided an exhaustive
study of the tradition.® The two treatises represent the work of an anony-
mous tenth-century Byzantine compiler and commentator, who up-
dated and supplemented for his contemporaries the works of classical
poliorcetic authors,* particularly Apollodorus of Damascus (1st-2nd cen-

1 Maller’s argument rests on the observations that all manuscripts of the tradition
exhibit significant lacunae, noticed by earlier editors, which correspond to the loss of
folios in the Vaticanus, and incorrect sequences of text that can be shown to result from
a faulty rebinding of the Vaticanus. Muller concludes (“Handschriftliches,” 456):“Klar
ist nun, dass alle Hss., welche die eben verzeichneten Liicken und die oben dargestellte
Unordnung im Texte zeigen, ohne Ausnahme direkt oder indirekt auf den Vat. 1605
zuriickgehen.” Miller also provides a list of the readings in the Vaticanus that differ
from the editions of Wescher and Vincent, based in part on his own observations and
in greater part those of A. Mau.

2 See the editions and translations by Barocius, Martin, Schneider, and Wescher of
the Parangelmata, and Vincent of the Geodesia listed in the bibliography; for the stemma
see Dain, Tradition, 155.

3 Dain concludes (Tradition, 42) on the archetype value of the Vaticanus:“On sait
aussi que le Vaticanus 1605 présentait dans la Poliorcétique, comme dans la Géodésie, des
lacunes dues a la chute de folios; ces mémes lacunes se retrouvent dans tous nos
manuscrits, et comme elles correspondent a des fins ou a des débuts de folios du
Vaticanus 1605, il en résulte que la parenté avec ce manuscrit est amplement démontrée.”

4 For the classical and Byzantine poliorcetic works and manuscripts, see Dain
“Stratégistes,” passim, and H. Hunger, “Kriegswissenschaft” in Die hochsprachliche pro-
fane Literatur der Byzantiner (Munich, 1978), 11:321-40.
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tury A.D),° but also Athenaeus Mechanicus (1st century B.c.), Biton, and
Philo Mechanicus (perhaps 3rd century B.c), as well as Heron of
Alexandria’s (1st century A.p.) Dioptra. He also presents the material with
a new pedagogical approach to both text and illustration which he indi-
cates is more appropriate for his “nonengineering” audience. As noted
below, he does so with a mix of both insightful and at times inaccurate
interpretations.

The Author, The So-called Heron of Byzantium

The rubrication of the Vaticanus was never carried out, leaving the
headpiece of the manuscript blank as well as initial letters of paragraphs
and the space left between the two treatises. Thus the name of the au-
thor and the titles of the works were never recorded. A later hand (Dain,
Tradition, 13, suggests 14th—15th century) added the words “Hpwv(og)
(sic) — mpooiu(tov) to the headpiece,® perhaps deriving the name Heron
from the Byzantine author’s use of Heron of Alexandria and the fact
that the Alexandrian was the best known of the classical writers on
technology. The Byzantine commentator nowhere mentions his own
name and makes no claim to be Heron of Alexandria; there is no indi-
cation that the author of the addition to the headpiece had any external
evidence for the name. The numerous Byzantine references in the texts,
however, show that the author was not Heron of Alexandria. Various
epithets have also been added to distinguish the Byzantine from his
predecessor(s), thus Hero tertius, Heron the Younger and Heron of
Byzantium.” The last is now the more common designation and, while
again nowhere mentioned in the text, is at least appropriately descrip-
tive. In the Geodesia the commentator employs a number of examples
set in the Hippodrome of Constantinople® and says (Geodesia 11:36—
38) that he engraved longitude and latitude lines “in the ... admirable
imperial terrace balcony (?) . .. near Boukoleon’s” (¢v t® &&woydote
BooMxd ... mapaxvrtnpie (év) tolg Bovkoiéovtog), that is in an area

5 For the view that the Poliorcetica attributed to Apollodorus was not actually authored
by him and includes significant later additions, see Blyth,“Apollodorus,” passim.

6 See fig.A.

7 For discussion of the epithets see Dain, Tradition, 15.

8 This was noted by Martin, 285-304; see also Vincent, 352-53.
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overlooking the shore of the Sea of Marmara. Whether he was born in
Constantinople we have no indication, but that he worked there and
chose examples for an audience familiar with the city is clear. Most
modern scholars refer to the author as the Anonymus Byzantinus, which
is the factually correct position. In the interest of clarity of identifica-
tion and given numerous other “anonymi byzantini,” I have chosen to
retain “Heron of Byzantium™ on the title page, but generally refer to
him as the Anon. Byz.

Date of Composition

A date for the composition of the two texts was proposed with de-
tailed argumentation and a critique of earlier proposals, by T. H. Martin
(267-75) who noted that the Anon. Byz. in the Geodesia (11:73-76,
86-87) says: “For Regulus, with the onward movement of the time
since Ptolemy, is found to have now 101/2 degrees in Leo; and the
Bright Star of the Hyades 202/3 degrees in Taurus” ("0 yd&p BaciAicxkoc,
oLV 1@ éntkvApott Tdv &mod 1oV Mtodepaiov xpdvav, 1 ¢ poipog éni tod
Aéovtog vV gbploketon Enéymv: kol 0 Aaunpog Tdv Yddwv £ri tod
Tabpov ¥’ B’7), and “For Arcturus now is at the fifth degree in Libra,
with the onward movement” (‘O yop "Apxtodpog vidv € poipov T0d Zuyod,
oLV 1 émucvipoty, énéyel). Martin proposed that the Anon. Byz. had
not observed the stars himself but had taken the values for the same
stars given in the Star Catalog in Ptolemy’s Almagest and simply added
Ptolemy’s precession rate of 1 degree per century to get the values he
gives. The exactly 8 degree difference in all three cases between the
Anon. Byz. and Ptolemy would thus place the composition of the texts
eight centuries after the date of Ptolemy’s work or, as Martin (275)
concluded,“Héron le Jeune écrivait donc cet ouvrage en I'an 938 ou a

9 See Dain, Tradition, passim;Wescher, 197: "Avavipov ot “Hpwvog Bulavtiov. Cf.
K.Tittel, RE 8 (1913), cols. 1074-80:“Heron von Byzanz (auch H. der Jungere genannt).”
Heath, History, 11:318-19 tentatively suggested that the author might be Nikephoros
Patrikios, the teacher of geometry appointed by Constantine V11, based on his possible
connection with editions of Heron of Alexandria’s Geometria and Stereometrica and the
fact that he was a contemporary of “Heron of Byzantium.” There appears to be no
further basis for the suggestion, and the Anon. Byz.s mathematical errors would seem
to militate against it. For Nikephoros Patrikios see P. Lemerle, Byzantine Humanism
(Canberra, 1986), 307.
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peu pres.” Martin also argued (275-77) that the Anon. Byz.s reference
to the use of his work against the “cities of Agar” (Parangelmata 58)
best fits the period of Romanos | Lekapenos and Constantine
Porphyrogennetos.?

Alphonse Dain accepted Martin’s basic conclusion, while reasonably
cautioning about acceptance of the precise year, and added that the
Byzantine was using a corpus of classical poliorcetic authors that did
not exist in collected form until the beginning of the tenth century.!*
Dain also noted the Anon. Byzs references in the Parangelmata to siege
devices that reflect tenth-century practice, particularly the handheld
tube for projecting Greek fire (49:20: peta otpentdv éyyerpidiov
mupoBbdrwv, depicted on folio 36r).22 One might add the Anon. Byz.s
comparison of a base of a scout-ladder to an “uncial” eta (27:15, 28:4:
Ao Atdv), a use of Awdg not found before the late 9th century;® also
his characterization of the enemy with the rare adjective 8eéAectog
(58:9) which accords well with a mid-tenth-century date, as discussed
below.

Method of Presentation

The Anon. Byz. indicates in his opening paragraph his concerns with
the presentation method (which he calls the xaBoAucn texvoloyia) Of
his classical sources, naming specifically (in an apparently corrupt pas-
sage that, given the authors he actually uses, may have originally con-
tained additional names) Apollodorus of Damascus, Athenaeus
Mechanicus, and Biton. He thus had access to a manuscript of the
poliorcetic corpus that, as Dain has shown, was from the branch of the
tradition now most closely preserved in a fragmentary state in the six-

10 schneider (85) suggested a possible connection with the encyclopedic work
commissioned by Constantine Porphyrogennetos and concludes that this would in-
sure the anonymity of the author. There is no evidence for such a connection and for
doubts see Dain, Tradition, 16-17.

11 Dain, Tradition, 16 and n.3

12 1bid., 16 and n. 2. It is worth adding that Leo VI (Taktika X1X:57) also mentions
the devices, which he describes as “recently fabricated” (ro.pd tfic hudv Bosiielog &ptt
K(x‘rsmcauoccuévoc).

13 For this usage and date see Atsalos, Terminologie, 106ff. I am grateful to Alice—
Mary Talbot for bringing this reference to my attention.
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teenth-century Vindobonensis phil. gr. 120, and paralleled by another
branch found with more complete text in Paris. suppl. gr. 607 dated to
the second quarter of the tenth century.** The Byzantine commentator
indicates that to understand his sources one would need one of the
“engineers” (unyovucoi) who composed them. He states that his objec-
tive is to make it possible for siege machines to be constructed “by
anyone” (rapd tdv tuxévimv), phrasing derived from Apollodorus; he
subsequently describes his potential users as military leaders seeking to
besiege Arab cities (Parangelmata 58). He also indicates (Geodesia 6) that
he has added examples, particularly mathematical examples, for “begin-
ners” (ot eicayduevour), referring “the more accomplished” (ot
évteléotepor) to the works of Archimedes and Heron. He thus writes
for a mixed audience, but with the express intent of making his sources’
engineering descriptions accessible to nonengineers. He also provides
generic statements of his own methodological approach to achieve this
objective, an approach that incorporates a new view of how to present
technical material in a format that will lead to practical results. The
anonymous author illustrates his general statements with numerous spe-
cific examples in both treatises.

Textual Changes

The Anon. Byz. describes the core of his method of textual presenta-
tion at two points in the Parangelmata: “Having clarified only the works
of Apollodorus as it were in toto, with additional elaborations and sec-
ondary arguments, we have drawn our conclusions, finding and add-
ing ourselves numerous concordant <items>. Everything we have
collected here and there from the remaining <writers> is easy to
know and apprehend truthfully, “axioms of common intuition” as
Anthemios says, and capable of being comprehended from the prob-
lem alone and the illustration; they require no instruction or inter-
pretation” (1:25-33);“all writing on siege warfare requires . ..some-
times also repetitions and reiterations and secondary arguments
(towtoroyidv kol énavalfyenv kol énevBounudrov) for comprehen-
sion of the concepts and operations” (3:4-8). He also indicates (1:33—

14 Dain, Tradition, 19-20, following Wescher, xxxviii.
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34) that he will use common diction (idwwteiq Aé€ewv) and simple
style (arAdtnti Adyov), although this is clearly a topos.®

The rhetorical terminology (érepyociot, énevBounuoto, tovtoloyion,
and éravarfyeic) employed here may reflect an acquaintance, direct or
more likely through handbooks, with the Hermogenic corpus.’® The
precision with which the Anon. Byz. uses the technical terms, however,
is uncertain; he is not writing a rhetorical piece but an instructional
manual. Yet he is clearly attempting to give his method a consciously
articulated framework unlike anything found in his sources. His
reworkings and clarifications of these sources are varied in nature and at
times helpful, in other cases obvious and pedantic. He sometimes changes
aspects of the sequence of presentation in his sources: for example, at
Parangelmata 13:13-14 the Anon. Byz. mentions early in his description
that excavating tortoises are wheeled, a fact mentioned by his source
Apollodorus only at the end. He also inserts lengthy mathematical ex-
amples: for example, at Parangelmata chap. 38 he compares in detail the
dimensions of two mobile siege towers with special emphasis on their
proportional relationships and in chap. 51 adds dimensions for a mobile
landing tube, again with emphasis on proportion. He frequently inserts
similes in the Parangelmata, comparing the blade of a borer to a garden
spade (17:12-13), the base of a scout-ladder to an uncial letter H (27:15),
clamping caps to pivot sockets (22:35-37), metal washers to clay pipes
(44:24), and so on. Finally, he adds his own interpretations of technical
issues, for example on the nature of a torsion system attached to a bat-
tering ram (44:18-20) and on a system for maintaining equilibrium
between two yoked ships (53:33-34).

Two other methods of clarification deserve examination in greater
detail. First, the Anon. Byz. frequently adds directional information: for
example, at 5:2-3 Apollodorus’“rolling objects” (¢ énucvldpeva) be-
come “objects being rolled down from above by the enemy” (1o évwbBev
6md v évavtiov émkvldueva); at 7:2-3 to Apollodorus’ instruction

15 For the topos in the 10th century see R. Browning,“The Language of Byzantine
Literature,” in S.Vryonis, ed., The Past in Medieval and Modern Greek Culture (Malibu,
Calif.,1978),103-33 (repr. in R. Browning, History, Language and Literacy in the Byzan-
tine World [Northampton, 1989], XV), esp. 103—4 with citations of similar sentiments
in Leo VI, Taktika and De admin.

16 On the rhetorical terminology see the related notes in the commentary.
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for besiegers to dig a defensive ditch the Anon. Byz. adds at the outset,
*“Beginning from below from the foot of the slope” (éx yop tfig brwpeiog
xérobev dpyouévoug); and at 16:10-11 the addition “from the outer
facade” (&ro 8¢ thig #EmBev Syewg) indicates more precisely where a hole
is to be drilled in a metal laminated jar. Second, the author provides
logical explanations of statements made by his sources. For example, at
11:14-15, drawing on Philo Mechanicus’ defensive tactic of burying
empty jars over which troops can walk, but which siege machines cause
to collapse, halting the machines, he adds the (obvious) explanation that
it is the weight of the machines that causes the collapse (Aiov Bopvtdrorg
ovat) and a specific mention that the jars break under the weight (¢r1 tfi
Bpadoet kol éniddoer 1V Lrokelpévov kepouiov). At 12:16-18 he adds
to Philo’s description of inflatable leather ladders the explanation:*“For
when they are inflated and full of air <and> kept from deflating, they
necessarily become upright, held firm for climbing by the air”
(¢dnpvowpévav yop kol nvedpotog nAnpovuévev t0d dramvelv
kolvopévov, £€opBodcbar avtoc dvdykn, Lo 10D mveduatog
dvtegouévov npodg v dvéPfoctv). At 13:10-11 to Apollodorus’ recom-
mendation for the use of three, four, or five beams in constructing an
excavating tortoise the Anon. Byz. adds, to explain the five-beam ap-
proach, “for thicker and more solid results” (810 10 mvxvétepov kol
otepedtepov 100 £pyov). Again, at 39:6—7 he adds “so that the tower may
be maintained steadfast in position when turbulent battle is joined”
(0mog £nl Tf SVUPBOAR Kol 1@ KAOV® THg LN AKALVIIG TPOG TV 6TAGLY O
nopyog cvvinphitan) to explain the purpose of the underplate of the
portable siege tower of Apollodorus. It is presumably such directional
and explanatory insertions that the author characterizes as “additional
elaborations and secondary arguments” (8nepyacion and énevBoufpoto),
which he believes will aid the reader’s comprehension.

The Anon. Byzs third named category, tautology, can be seen, for ex-
ample, at 15:5,“greasy and viscous” (AMmopov koi koAddn); 39:2,“even and
level” (bpoAog kol ioomédiog); 53:5,“well known and obvious” (sbyvdotoug
... kol pavepdc). In each case he has added the second adjective to the text
of his source. Tautology is combined with vocabulary change at 22:2,“to
shatter and break” (pryyview xoi Srooraw) for “shake” (ceioon) in Apollodorus,
and at 44:10-11,*being pulled up and falling (¢xondvtot ... ékrnintooct) for
Apollodorus’“be dislodged” (¢€éAhwvton).
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The Anon. Byz. also mentions in his methodological discussion
(1:21-22) a concern that “the scientific terms are not familiar to the
common speech” (xol dovvhBn xoivoic Tvyydvel Adyoig T TdV
émotnuav ovopoata). While the phrase is taken directly from his source
Apollodorus, the Anon. Byz. clearly shares his concern and makes
numerous changes in the interest of clarity. In many cases these ap-
pear to involve substitutions of general terms or periphrases for tech-
nical or rarer ones, distinctions sometimes difficult to capture in trans-
lation: for example,“poles” for “vine-poles” (Eoio. for kduoxec) at 10:4;
“points” for “spikes” (&ign for otdpaxeg) at 10:14; “openings” for
“niches” (d1éywpa for Lwbhxon) at 14:2; “bindings” for “ties” (decud
for uuata) at 56:12;“blade ... narrowed ... in front” for “apex”
(réradov ... émi 10 EunpocBev ... éotevopévov for 6 ovpayde) at
17:10-12; “these beams that come down” for “swipes” (todta . . .
kotepydueva for 1o kniaovie) at 27:30-31. Others may reflect con-
temporary usage: for example, caBpdtepo for dobevestdroug (4:10);
Aadg for 8yhog (10:1); Aoaxxiopoto for téhuata (11:7); bnodhuoct for
gv8pouideg (11:20); adAicxov for ochpry€ (16:13); nérarov for Aemic
(17:10); érovdntecOou for épebilecOon (19:24).

Thus the Anon. Byz. explicitly states his own methodological ap-
proach to updating and clarifying the textual aspects of his classical
sources and can be shown to apply the method extensively, adding ex-
planations and simplifying vocabulary for nonengineering readers. These
changes are noted in more detail in the commentary.

Changes in Illustrations
Even more interesting in terms of methodology is the Anon. Byz.s
description of his new approach to illustration of the devices described
and their actual illustration in the archetype.!’ In his introductory sen-
tence to the Parangelmata the Anon. Byz. comments that poliorcetic

17 For an earlier version of this argument see the abstract of my paper “Technical
Ilustration and Neoplatonic Levels of Reality in Vaticanus Graecus 1605,” Abstracts of
the 19th Annual Byzantine Studies Conference, 4—7 November 1993 (Princeton, N.J.), 96-
97, and my “Tenth Century Byzantine Offensive Siege Warfare: Instructional Pre-
scriptions and Historical Practice,” Byzantium at War (9th-12th ¢.) (Athens, 1997),
179-200, esp. 198-99.
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concepts (vonuorto) are hard to grasp, that they are perhaps comprehen-
sible by “*ignorance’ alone” (zfj dyvwoiq udvn), as they do not obtain
clarity “from looking at the drawings” (¢’ o tfig Thig TV oynudtov Béoc).
Examples of the drawings in his sources which evoked this response are
presumably contained in Vindonbonensis phil. gr. 120 and closely paral-
leled in Paris. suppl. gr. 607. The drawings in those manuscripts may be
characterized as peculiar in their combination of ground plan and el-
evation in a single composition and in the addition of some depth to
the elevations. Also various parts of the devices are sometimes pre-
sented and labeled individually to clarify their function, but with result-
ing loss of an indication of their relationship to the whole. In some
illustrations reference letters are employed and cited in the text.® In
origin technical plans, by the tenth century they have become a strange
hybrid.*® A number of these characteristics are visible in the drawings of
the ram-tortoise of Hegetor reproduced in fig. B. The Anon. Byz. indi-
cates (1:37-39) that to facilitate understanding he will not employ the
method of drawing that he finds in his sources, but combine his im-
proved verbal descriptions “with the drawings, giving these precise defi-
nition” (cbv toig oyfinacty dxpifde Sropicduevor), thus producing “an
illustration . . .well defined” (oynuotiouog kolig Sropiobeic).

The reading “ignorance” (dyvooiq), emended by previous editors®
working from apographs, is also in the archetype and, I suggest, correct,
employed here as used frequently in the sense “unknowing” employed
by Pseudo-Dionysius. For example, De mystica theologia 1:3: “into the
darkness of unknowing in which one rejects all the perceptions of know-
ing” (elg tov yvépov tfic dyvmsiog ... ko Ov dmouvel ndocag TOGC
ywotikag dvtidfyelg), and 11:1:“through unseeing and unknowing to
see and know what is beyond seeing and knowing” (8v &Bieyiog xai
dyvooiog idelv kol yvdvor 10 brgp Béav kol yvadowv). This“negative cog-
nition,” a condition accomplished by the rejection of apprehension

18 See Wescher, xxiv.

19 The relationship, if any, between the drawings in the Paris manuscript and the
original drawings of the classical poliorcetic authors is, of course, a very remote one;
see Sackur, Vitruy,19-21; Lendle, Texte, xx and n. 8;idem, Schildkroten, 122; and Marsden,
Treatises, 62.

20 gyvoiq (in the margin of London add. 15276, 16th century); ebyvosie (Martin);
Srayvooia (Wescher); edyvopoostvy (for dyvesio novn) (Schneider).

[9]



Introduction

through the senses, results from dopaipeotic, variously translated “removal,”
“abstraction,” or “denial,” which involves ascent to universals by re-
moval of particulars (ibid., I1:1: &rd tdv éoydtov éni To dpyikdTOTO TOC
énavoPdoelg ToloOpevol, T0 TAvTe Gealpoduey, Vo ArepIKoADTTOG
youey éxeivnv ™y dyveciov).?r On this reading the source drawings
the Anon. Byz. criticizes are conceptualized by him as at a level of real-
ity beyond normal sense perception and thus beyond the capability of
anyone but trained engineers to comprehend. A comparison of the il-
lustrations of the ram-tortoise of Hegetor found in Vindobonensis phil.
gr. 120 and Paris. suppl. gr. 607 with the same tortoise as illustrated in
the Vaticanus conveys this difference clearly (fig. B). The choice of the
term may represent an example of a major principle of Byzantine rhetoric,
that “obscurity” is a virtue of style, a principle connected with “the
sense of the muystical, the understanding of the relation between the
universal and the particular.’??

The Anon. Byz.s contrast of “drawing” vs. “illustration” (oyfuc/
oxnuotiopde) (the latter term occurs twice in the introductory para-
graph, once in the conclusion to the Parangelmata, and again in a scholion
in the Geodesia) is also paralleled in Neoplatonism. Simplicius’ use of
the contrast has been characterized by C. Luna as representing “le rap-
port de participation entre la figure transcendante et I’objet sensible.”%
At In Aristotelis Categorias commentarium 8:271:26, for example, Simplicius,
following Archytas, comments that Aristotle’s fourth category,“quality”
(rowdtng), resides not év oyxfuott . . . GAN év oynuoatioud; earlier
(8:21:14-19), commenting on the distinction between Socrates and a
picture (sixov) of Socrates, he defines the latter as an “illustration of
colors” (ypoudtov odco synuoticude), which he later (8:21:18-19) calls

21 For discussion of the concept see S. Lees, The Negative Language of the Dionysian
School of Mystical Theology (Salzburg, 1983), esp. 1:140-41: “Ps. Dionysius effectively
proposes a new method of apprehension which is appropriate to the incomprehensi-
bility of its object — a method whose alienation from natural processes of sensual and
intellectual perception is imaged in, rather than properly described by, the paradoxical
construction of the individual words.” For the via negativa in mathematics, see J.Whittaker,
“Neopythagoreanism and Negative Theology,” Symbolae Osloenses 44 (1969), 109-125.

22 gee Kustas, Rhetoric, 12.

23 |. Hadot et al., Simplicius: Commentaire sur les Catégories, fasc. 11 (Leiden, 1990),
148.
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a “surface oyfiua” (oxnuotog émmoiaiov); he also says (8:261:24-26)
regarding “quality” that “it must be comprehended according to the
oymuatiopdc of the surface” (Anmtéov . .. koo TOV ThC émpoveiog molov
oxnuatiopdv). “Quality” here is used in the sense of Aristotle, Categoriae
10all: “the external form of each thing” (i nepi #xactov drdpyovca
wopen). These and other passages in Simplicius, then, specifically use the
oxfue/oymuotioudg contrast to distinguish between the generalized con-
cept and the individual reality the senses perceive. This is particularly
clear in the definition in the passage cited above of the oynuotioudc as
a “surface oyfua” (¢mmdronov oyfino).?

Finally, the term *“give definition to” (8wopilecBar), used to describe
how a oyfua will become a oynuetioude, is paralleled by references in
Neoplatonic authors. At In Aristotelis Categorias commentarium 8:217:27—
29, for example, Simplicius has & dodpoto e10n, d10: 100tV Eueaiveror,
GAN Gtoxta kol ddtdpiota mévta T ToladTo PépeTa Top’ adtolg, and
at 8:261:21-23 where the category of rowdtng is described: 81611 EmmoAfig
kol olov Embev €n’ €5yt 10D GOpATOg GVVicTATAL ToAVUEPES O EGTLY
Kol ToAVELdEG TO YEVOG T0DTO. Kol E6TIV v adT@® oyfitor Lev 1O DI TVOG 1)
Tvav Spav nepteyduevov.? Thus“to give definition or definiteness” (pog)
to a oyfjua is used in some Neoplatonists of giving it the externalities
or particulars of quality.?® Here then the Anon. Byz. seems to complete,

24 Similar uses of oynuotiopée alone as a representation of superficial appearance
can also be found in Pseudo-Dionysius (e.g., Epistula 9:2: npocét 8¢ xoi t@®v vontdv
Gpo kol voepdv &yyélmv ol Beoe1delg didkoopot motkilang popeoic daypdeovtat kol
rolvedéot, ko éumvploig oynuatiopoic) and in Macarii Aegyptii Epistolae (PG 34:413C):
xooTog LAY vonTh VK, T’ g O KOp1og TV EvBov Kapmov entintel, kol od 1OV £k pOAA®DY
émikeiuevov oynuaticudy, among others. The distinction can also be seen at different
levels of reality in Plotinus, Ennead VI1:7:14: év &vi oyfuott vod olov meptypaofi Exov
TEPLYPOLPAG EVTOG KO GYNUOTIGHODE oD EvToG . . . .

25 See also Simplicius, In Aristotelis Physica commentaria 9:537:15—16: 16 84 éott népag
kol 8pog 10D dopicTov SraeTAUNTOg OPLOTIKOV TE KOl MEPLEKTIKOV, Kol T0DTO Hév €071 1O
e1dog (“there is boundary and a defining limit which makes the indefinite extension
definite and embraces it, and this is form”); trans. R. Sorabji,“Simplicius: Prime Matter
as Extension,” in 1. Hadot, Simplicius: Sa vie, son oeuvre, sa survie (Berlin, 1987), 14865,
specifically 163. Cf. Simplicius, In Aristotelis Categorias commentarium 8:28:4—6: 16 8¢
KOOV Kol ddpiotov . . . Smep puetd tod dropiopod Angbiv 10 kovov id1wbév kol dmopeprobev
no.ploTnoLy.

26 For discussion see Sorabji (as in previous note) and cf. Aristotle, Analytica Posteriora
81b7-8: t@v yop ke’ Exaotov i oicBnorg (““sense perception apprehends particulars”™).
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by choice of terminology, his conceptualization of his new approach to
technical illustration as at the level of what the senses see, the surface
appearance, while suggesting that the approach found in his sources is at
a higher level of abstraction.

The validity of this interpretation is strengthened not only by the
nature of the illustrations inVat. gr. 1605, but also by overt references in
the texts. The Anon. Byz. (3:9-14) cites Porphyry (6 noAvg év cogig), 0n
Plotinus (6 uéyog), that Plotinus was “concerned only with the concept
and the things. For he knew that reality is tripartite: words, concepts,
and things” (uévov 10D vod kol tdv Tpoyudtmy éxduevoc. Tprrtd youp T
SvtoAnictoto, v te povoic vonuaoct te kol tpdynast). The phrase “and
the things” (xol tdv npoyudtwv) IS NOt in any manuscript of the cited
passage of Porphyry’s Vita Plotini and has apparently been added here by
the Anon. Byz. to the citation. The view of reality as tripartite is found
in the sixth-century Neoplatonists Olympiodorus and Elias.?” The sen-
tence also seemingly reflects what S. Gersch?® has described in another
context as the extensive Neoplatonic controversy about the subject of
Aristotle’s Categories,?® whether it classifies “words” (ewvai), “things”
(rpdypota), OF “concepts” (vonuara), and which as Gersch notes was
commented on by Porphyry and is, among extant works, best docu-
mented in Simplicius. The Anon. Byz. next argues (3:18-22) that one
who errs about “things,” his worst-case scenario, falls into Plato’s “double
ignorance,” &yvowo (“knowing that one knows and not understanding
that one is ignorant”). Thus the Anon. Byz. cites Plato and Neoplatonists
by name, deliberately supplements the text of the Vita Plotini to mark a
contrast between “concepts” and “things” (vonuaeto and npdyuora), Shows
a specific, if unsophisticated,*® knowledge of Neoplatonic epistemology,

21 See Olymp. Phil., Proll. 18:25-27, and Elias Phil., In Cat.129:9-11.

28 From lamblichus to Eriugena (Leiden, 1978), 96 n. 76.

29 On the centrality of Aristotles’ Categories and Porphyry’s commentary thereon
in Byzantine philosophical education, as well as the growing interest in Neoplatonism
in the late 9th and 10th centuries before the “renaissance” associated with M. Psellos,
see R. Browning, The Byzantine Empire, rev. ed. (Washington, D.C., 1992), 138, and
Lemerle, Byzantine Humanism, 251-55.

30 The Anon. Byz. appears to use two levels of reality, that of sense perception and
a level above, which he uses of both vofjuarte and mathematical objects év povraci,
levels that are often distinguished by some Neoplatonists (see, e.g., the distinction
between gavtacio and diévowa in Syrianus below, note 31). Gersch, however, observes
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and evinces a clear preference for the sensible realities (rpdypoto).

In the Geodesia (6:29, 37) the Anon. Byz. describes geometrical fig-
ures as existing “in concept and reality ... in reality and imagination”
(vofoet e kol adoBnoer . .. aloBhoet te kol pavtaciq), reflecting again
dual levels of reality, here most similar to those found especially in
Proclus.3* A number of the geometrical figures in Vat. gr. 1605 are no-
table in their realistic qualities, for example, a circle depicted with rocks
and bushes on its perimeter (chap. 7), a human figure with a rope mea-
suring a circle (chap. 7), and a cistern depicted with individual bricks
visible and filled with water to illustrate calculation of the volume of a
rectangular solid (chap. 9).% Finally, the Anon. Byz s stated purpose for
his modified verbal descriptions in the introductory passage of the
Geodesia (1:28-30)exemplifies as well his approach to illustration: “to
bring down to a low and more sensible level the height of their theory

concerning these concepts” (ko to bynAdv thic Tepi 1o vouata Bempiog

mi 10 Tomelvov kol oicOntidtepov kateveykely).

(94 n. 61, as above in note 29) that for convenience of argument the Neoplatonists
“sometimes speak simply of two levels: sensible (immanent) Forms and psychic Forms
(concepts).”

31 See esp. Proclus, In primum Euclidis librum commentarius 51:14-21 and G. Mor-
row, Proclus, A Commentary on the First Book of Euclid’s Elements (Princeton, N. J., 1970)
41 n.5 on the idea of gavrtacic asaform of vénois. See also the interesting passage in
Syrianus (In Metaphysica commentaria 6:98:26ff (on 1078a14) on the place of pavtocio
in practical construction: opoimg kol 6 unyovixdg Ty YAny cymuatifov énavdyet nocoy
€000V TV Toinotv €nt To dvlo oot kol v paviacia uev dioototds, év drovolq 8¢
Guepde Thy drdstacty #xovio. G.Watson, Phantasia in Classical Thought (Galway, 1988),
119 comments on this passage: “When someone is making something, for instance, he
shapes his matter in accordance with an immaterial blueprint (schemata), which exists
unextended in the mind and in extended fashion in phantasia.” The Anon. Byz., |
suggest, is arguing for the educational value of descending still one level of reality
further down.

32 One other passage provides evidence of the author’s interest in the effect of
realistic representation. In a recommendation in the Parangelmata (52:5-10) not found
in his classical sources he suggests for the doors of a sambuca (a tubelike troop carrier):
Al 8¢ 100 0010D cropiov Bipar EEwbev katomAnktikol 1 YAvofig dxpavodg kol
TOAVYPOLOYL Ypapfig oVV 18 éunpocbie uépet Tod adAod yivésBosav, Spdroviogfi Aéovtog
TPoPdPOV EMPepbUeVaL TPoTOpNY eig katdrAn&iv kol edBov tdv évavtimv Tpocepyopévny.

33 |t is worth noting that even the traditional geometrical drawings found in the
Geodesia (used to show measurement of the height of a wall, distances between points
in the horizontal plain, and so on) are given a concrete quality by examples in the text
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I suggest, then, that the approach to poliorcetic, and to a lesser extent
geometric, illustration in Vat. gr. 1605 is consciously articulated in his
text by the Anon. Byz.3* Reversing the Neoplatonic® idea of ascent
from what the senses perceive to the voquata, he replaces “schematic”
drawings, conceived of as objects “in thought” and “in imagination,”
with “sensibles” to achieve a practical educational purpose, and specifi-
cally describes the process, “give definition to, particularize” (éxp1pidg
SropilecBon) the oynuara. Such use of depictions of finished devices
was perhaps initially more acceptable in an “original” Byzantine com-
pilation, one not bound by the dictates of the classical tradition. There-
fore, the so-called Heron of Byzantium would appear to be the first
adapter of realistic representation to the poliorcetic genre, with a new
pedagogical vision, both textual and especially pictorial, of how his con-
temporaries could best learn to create physical objects. He brings to
the genre a method that is quite new, even though one flawed by mis-
interpretations and errors.

The Errors
Otto Lendle comments that the Anon. Byz. interpreted the work of
Apollodorus “nach seinem (manchmal Uberzeugenden, gelegentlich in

set in the Hippodrome of Constantinople, e.g. (Geodesia 2:15-16), dg [10d] énd t0d
(miy 88dpoug 1@V Bupdv drotebévtog B mpog 10 émi pépovg Tivog 10D tebpinmov onueiwbiv
A (“from <point> B assumed at the bottom of the doors to point A noted on some
part of the quadriga”).

34 The illustrations in Vat. gr. 1605 are, of course, at least once removed from those
that accompanied the Anon. Byz.s original work. Given the specific verbal description
he provides of his approach to illustration and the conservatism of illustrators, it seems
reasonable to assume that many of the main characteristics of the illustrations in the
Vaticanus follow those in the autograph.Whether the illustrator of the Vaticanus intro-
duced additional innovations is uncertain.

35 Other indications of Neoplatonic influence in the Anon. Byz. include his char-
acterization in the Geodesia (7:47-48) of the radius of a circle as év &pyxfi ... én’ &pyfig

. én’ &pyfv, an image widely found in Neoplatonic authors, especially Plotinus (e.g,
Ennead V.1:10), Pseudo-Dionysius (e.g., De divinis nominibus 5) and Proclus (e.g., In
primum Euclidis librum commentarius 155:6-8: "AAL’ d¢ uév tfic Srootdoeng dpyh tdv
YPOUUBY T “de’ 00" onuoaivetal, dg 88 pécov g neprpepeiog 1@ “npog §”), and his refer-
ence to Pythagorean views of the cube as representing “harmony” (Geodesia 8:13-15).
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die Irre gehenden) Verstdndnis.”*® In addition to occasional and serious
misinterpretations of the sources, the Byzantine author also makes some
errors in mathematics and in his “astronomical” methodology. In the
first category, for example, W. Sackur observed that the Anon. Byz. mis-
interprets the method of diminishing the size of each upward story of
the portable siege tower of Diades as one based on area rather than on
width (Parangelmata 30), with resulting errors in his description of
Apollodorus’ tower.®” In the second category the Byzantine author
(Geodesia 8) incorrectly computes the surface area of a cone, apparently
due to his misinterpretation of Archimedes. Finally, T. H. Martin (394—
95) has noted, among a number of problems, that the Byzantine “parait
avoir confondu, de méme que les anciens astrologues, les ascensions droits
avec les ascensions obliques, et avoir confondu aussi déclinaisons avec les
latitudes.” Such errors are noted in the commentary. Sackur’s general
characterization (Vitruv, 106) seems not unfair: “Der Anonymus
Byzantinus ist ein sehr gewissenhafter Arbeiter ... aber ein eigentlich
technisches Denken ... dirfen wir bei ihm nicht erwarten.”

The Tenth-Century Context

The tenth century witnessed a flowering of interest in codifying and
transmitting methods of warfare. This interest occurred in large part as a
response to the Arab threat and the accompanying shift from a defen-
sive to an offensive posture on the part of the Byzantine state.® One
primary focus of the shift was Crete, lost in about 826 and the objective
of numerous expeditions, including the failed expedition in 949 (the
preparations for which are described in detail in De cerimoniis, 669ff )
and the final success of Nikephoros Phokas in 960-961. Other foci of
the tenth-century offensive included Muslim territory in Cilicia and
northern Syria. The taking of walled cities and fortifications was a sig-
nificant part of such expeditions (e.g., Melitene, Edessa, Chandax, and
Aleppo). The list of military manuals compiled during the period in-
cludes Leo VI's Taktika (ca. 905), De obsidione toleranda (after 924), the

36 | endle, Texte, xx.

37 Sackur, Vitruy, 106.

38 See E. McGeer,“Infantry vs. Cavalry: The Byzantine Response;” REB 46 (1988),
135.
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Sylloge tacticorum (ca. 950), the Praecepta militaria attributed to Nikephoros
Phokas (ca. 965), the De re militari (ca. 975), De velitatione (ca. 975), and
the Taktika of Nikephoros Ouranos (ca. 1000).% Most of these take a
comprehensive view of warfare; some, however, present siege warfare as
one facet of the whole enterprise. Thus chap. 15 of Leo’s Taktika is
entitled Mepl mohopxiog nérewv, chap. 21 of the De velitatione epi
nohlopkiog k&otpov, chap. 21 of the De re militari IMepi noAopxiog, and
chap. 65 of Ouranos’ Taktika IMepi kaoTpororépov.

The degree of realism in these texts has been the subject of recent
scholarly interest.*> Among the issues considered have been the extent
to which they simply preserve classical sources and with what intent,
how useful the classical techniques were in the tenth-century context,
and how much specifically contemporary material they contain. Gil-
bert Dagron has suggested three criteria for judging relative modernity:
(1) the attention paid to the evolution of military technology, although
this, as Dagron notes, admittedly saw no radical transformation; (2) the
description of the enemy, for example, ethnic nature, social composi-
tion, and military methods; and (3) the composition and structure of
the Byzantine army, including recruitment, administrative and political
status, and the appearance of a military caste.** Of Dagron’s latter two
criteria there is little evidence in the Anon. Byz. With regard to the
enemy the Anon. Byz., in explaining the purpose of his work, says that
if they (i.e., the Byzantines) construct siege machines by the methods
he describes, military leaders “will easily capture cities, especially those
of Agar and themselves suffer nothing fatal from the God-damned en-
emy” (edyepdg tog thc "Ayop pdAioto ANyovton nérelg, ovtol unbév
dvfixestov o tdv Beodéotwv éxBpdv ndoyovteg, chap. 58). It is thus
specifically against Arab cities that he sees his work as being employed.
The use of the adjective BedéAestoc may also be indicative. The word
occurs three times in De cerimoniis (514:5 and 9, 651:15) in the phrase
“against God-damned Crete” (ko tfig Beoléotov Kpiiing) with regard

39 For a review of the military manuals see Dain, “Stratégistes,” passim. Individual
articles on most of these are contained in the ODB.

40 See T. G. Kolias,“The Taktika of Leo VI the Wise and the Arabs,” Graeco-Arabica
3 (1984), 129-35; G. Dagron, Traité, 139-60; E. McGeer, “Infantry,” 136; and McGeer
“Tradition,” 129-40.

41 Dagron, Traité, 142.
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to the expedition of 911 under Himerios, and in the Anunyopio
Kovotaviivov BaciAémg npdg tovg thic dvatoiiic otpatnyotg 5:13: xatd
TRV xwpdV Kol kdotpov thc Beoléctov Tapsov.*? Theophanes (brd Tod
Beoréotou avtdv EBvouc) also uses the term in connection with Arabs.*®
The adjective, as well as the specific reference to Arab cities, thus sets
the intent of the treatise in line with Byzantine objectives of the 940s
and 950s.

Concerning the third criterion, the Anon. Byz. says nothing on issues
of military recruitment, or the political and administrative nature of the
army and makes only brief, but interesting, mention of the army’s of-
ficer class. At the end of the Parangelmata, in the sentence whose con-
clusion was quoted above, he begins: “If army commanders carefully
complete with logic and continuous diligence these siege machines,
which have been selectively compiled for description and illustration,
and always contemplate divine justice, being honored for their fairness
and reverence, and strengthened and guarded by the powerful hand and
cooperation and alliance of the God-crowned and Christ-loving em-
perors of Rome” ((T)obte toivuv Té Tpdg dvarypophv Kol GYNUOTIGUOV
kot ékloynv cvvtoyBévia moAlopknifplo unyoviuoto ol TOV
otpatevudrov EEGpxoveg netd Adyou kol cuvexoDg HeAETNG EmUeAdC
katepyalduevor, thv Belav d1d mavtog évorntpildpevor dixnv, éni
dikooovvy kol eboePelg KEKOOUNILEVOL KO T]] KPATOLY XELPL uVEPYELY
1e Kol ovppayio 1oV Beooténtov kol grloypictav dvaktwv Poung
évBuvapotuevol te xal epovpovuevor). It is thus the military leaders
whom he sees as employing his treatise and they are characterized as
closely associated with the emperors. Earlier in the treatise, immediately
following the introductory material, he says (chap. 4):“The most com-
petent military commander, kept safe by Providence above because of
his piety, and obedient to the command and judgment and good coun-
sel of our most divine emperors” ((T)ov Lrd Tiig v mpovoiog én’ eboePelq
GUVINPOVUEVOV GTPOTNYIKOTATOV OpYovTa, T KEAELOEL KOl yvoun Kol
evPovrig tdv Beotdtov avtokpatdpov Lreikovta), again linking mili-
tary leaders with the emperors and here, perhaps rhetorically, but nev-

42 Ed. R. Vari, “Zum historischen Exzerptenwerke des Konstantinos Porphy-
rogennetos,” Byzantinische Zeitschrift 17 (1908), 75-85.
43 Chronographia 499:21 (ed. C. de Boor; repr. Hildesheim, 1963).
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ertheless explicitly, describing them as highly skilled. General officers are
thus portrayed as close to the emperors and learned in their profession.
On Dagron’s first criterion the treatise presents issues of greater com-
plexity. The Anon. Byz. specifically indicates that he is working from
classical sources, and thus his work is obviously heavily derivative; he
also tells us that he will add material. The author’s description of the
classical material should, however, be set in the context of his modern-
ization of the method of presentation discussed above, by which both
textually and pictorially he seeks to make the classical material more
accessible. Further, as Dagron notes, evolution of military technology
was not radical, a point that can be substantiated by specific references
in tenth-century texts. The historians provide one source of informa-
tion about siege techniques. John Kaminiates, for example, describes
the Arabs besieging Thessalonica in 904 as using siege towers on paired
ships, a technique described by the Anon. Byz. in Parangelmata 53, fol-
lowing Athenaeus Mechanicus. Whether Kaminiates’ description is ac-
tually tenth-century, however, has been questioned.* Leo the Deacon
(Historiae 11:7) describes Nikephoros Phokas’ siege of Chandax (961) as
involving a battering ram and methods of undermining walls also de-
scribed by the Anon. Byz. (Parangelmata chaps. 22-23 and 13-14); but
Leo’s account has been shown to be heavily dependent on a siege de-
scription in Agathias (Historiae 1:10).* Anna Comnena (e.g., Alexiad
XI:1:6-7; XI11:2:3, 3:9) describes portable siege towers, tortoises for
filling and excavating, undermining walls, ram-tortoises, and even the
importance of the dioptra in correctly constructing siege engines, all
items discussed by the Anon. Byz. Yet even here literary influence can-
not be completely ruled out.
More helpful are inventory lists and comments of practitioners. In
the list of items prepared for the expedition against Crete in 949 the De
cerimoniis lists a “wooden tower,” &vAdmupyog (670:10-11), “tortoises,”

44 A P. Kazhdan, “Some Questions Addressed to the Scholars Who Believe in the
Authenticity of Kaminiates’Capture of Thessalonica,” Byzantinische Zeitschrift 71 (1978),
301-14. For an opposing view, however, see J. Frendo,“The Miracles of St. Demetrius
and the Capture of Thessaloniki,” Byzantinoslavica 58 (1997), 205-24.

45 C. B. Hase, Leonis Diaconi Historiae libri X (Bonn, 1828), 419, note 25: 19.
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yehdvon (670:11),and “ram-tortoises” eic . .. to¢ xeAmdvog kpioi (670:13,
671:4-5, 673:1), all classical devices covered in considerable detail by
the Anon. Byz. Nikephoros Ouranos (Taktika 65:22) comments: “The
men of old, in their pursuit of siege warfare, constructed many devices
such as battering rams, wooden towers, scaling ladders with various
features, tortoises, and all kinds of other things which our generation
can hardly imagine. It has, however, tried all these devices and found
that out of all of them, the most effective way, one which the enemy
cannot match, is undermining the foundations, all the more so if one
does so with careful scrutiny and method, and has the accompanying
and extremely helpful protection of laisai (mantlets)” (O uév yop rodoiol
£yovtec Ty 6ToLONV £1g KOG TPOTOAELOV EMOTOVY KO Ny CVALOTOL TOAAGL
olov kprovg kal THpyoug EvAivoug kot okddog éxodcag dAla kol GAA
1d10pote, kol yelwvog kol BAAe tepliocdTepa dmep N HueTépo yeveo, 00O
idelv {oyvoe - TANV dmeneipace ToDTO TAVTO KO EDPEY €K TAVTOV TOVTMVY
gmnderdtepov kol Gvamdvintov 1olc &x0poic T Sic tdv Oepediov Spuyuo,
ov Gpo kol petd drakpiocewg kol tdéewg motnon tig avtd, Exov
cuvaxolovBodsov kol fonBodoay moAb kol Ty ckénny tdv Aoicdv).*
Ouranos thus indicates that his generation has tested various classical
siege devices (rams, <mobile> wooden towers, ladders, and tortoises)
and found that undermining walls using laisai (light weight shelters plaited
from branches, a contemporary Byzantine technology) is the most ef-
fective technique. The Anon. Byz. includes all of the classical devices
mentioned by Ouranos, including methods of undermining walls as
well as the contemporary laisai. Ouranos’ detailed description (65:18—
21) of the undermining of walls using an “excavate, prop, and burn”
method has a number of similarities with the description of the Anon.
Byz. (Parangelmata 13-14). Finally, in the eleventh century, Kekaumenos
comments: “Since those wondrous men who have written treatises on
war machines constructed rams and engines and many other tools by
which they captured cities, | say also to you to construct one of these
engines, but if you can to also invent something new. For this is more
worthy of praise.” ("Enel 8¢ ot Bavpoctol Gvdpeg ékeivor ol mepi
UNYOVNUETOV GTPATNYIKDY CUYYPOYEUEVOL EUNXOVICOVTO KPLOLG Kol
unyov ko kol dAAo ToAAL Spyavo év oig etAov TOAelg, Aéym cot KAy®

46 Trans. McGeer, “Tradition.” 161-63.
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unyxovincoacBor unxaviy tiva €€ adtdv, el 88 Sdvacor, kol kavdv Tt
¢mvoncacBot. Todto yop padrov énaivov éotv d&ov).*” Thus classical
devices were still considered of value, but even more praiseworthy was
innovation, based in part on a knowledge of classical sources.

The Anon. Byz. also indicates (Parangelmata 1:27-28) that he will add
related information to his paraphrase of Apollodorus, tAeicto kol ovtol
cvupava tpocevpdviec kol mopaBépevor. Much of this material is drawn
from other classical sources, but some is clearly contemporary. Dain has
listed among them the wheeled ladder with drop-bridge (chap. 46),
excavating tortoise with drop-bridge (chap. 47), various remarks on
ladders and bridges, including the handheld ctpentév for shooting Greek
fire (chap. 49), and improvements to Athenaeus Mechanicus’ landing
tube (chap. 52).%8 Eric McGeer has noted references to the clearly con-
temporary laisai (chaps. 9, 17, 47).4 A number of other briefer refer-
ences not found in the classical sources are scattered through the text,
for example, the use of urine for cracking heated stones (chap. 16),
to&oPBoiiotpan (chap. 15), alternate bases for a scout-ladder (chaps. 27,
28),and silk (vipoto onpkd) for torsion springs (chap. 44). The illustra-
tions in Vat. gr. 1605 also provide evidence of contemporary practice.
The laisai are depicted on folios 8r and 35r, the otpentdv on folio 36r,
and the human figures are shown in contemporary military dress, felt
hats, tunics, and boots (kouelodxio, xoBddio, and Hrodiuoro).

Thus while the Parangelmata and the Geodesia are clearly heavily de-
rived from classical sources, the potential practical value that the Anon.
Byz. ascribes to them (to “capture cities, especially those of Agar”) is
verified by other tenth-century theory and practice for at least some of
the devices and methods described. Classical devices were still tried and
used in the tenth century: the De cerimoniis indicates the use of siege
towers, tortoises, and rams; Ouranos indicates trial of numerous such
devices, together with innovation, as does the advice of Kekaumenos.

47 Ed. G.G. Litavrin, Sovety i rasskazy Kekavmena (Moscow, 1972), 148:23-28.

48 Dain, Tradition, 16 n. 2. Dain’s comment, “A dire vrai, dans le texte relatif au
nvpoBdrov, Héron ne dit rien qui ne se trouve dans Apollodore: ce qui est nouveau
c’est la vignette,” is questionable. The Anon. Byz. says uetd otpentdv éyxeipidiov
nupoPdrwv (Parangelmata 49:20), a description not in his source and clearly referring to
a middle Byzantine device.

49 McGeer, “Tradition,” 136.
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The Anon. Byz.s new method of presentation is intended to improve
his readers’ understanding of classical engineering descriptions, while
his inclusion of tenth-century material indicates his awareness of inno-
vation. The contemporary value of such a book is also attested by the
remark of Constantine VII, in describing for his son the items to be
included in the imperial baggage: “books on mechanics, including siege
machinery and the production of missiles and other information rel-
evant to the enterprise, that is to say wars and sieges” (BiBAio unyovixd,
ehendrerg Exovra, kol Behomotike ko Erepa ppddia T drobécet fiyouv
npdc moréuovg kol kaotpopoyiog).® At the same time, however, it is
clear that some items in the text would seem to have only antiquarian
interest (e.g., the ram of Hegetor, the largest from antiquity) and others,
although derived from the classical sources, are of questionable value
(e.g.,the inflatable leather ladder from Philo Mechanicus and the raft of
Apollodorus). The utility of the works is also compromised by the Anon.
Byzs errors.

Editorial Principles

K. K. Miller’s and Alphonse Dain’s studies of the manuscript tradition
of the two texts associated with “Heron of Byzantium” convincingly
established the archetype value of Vat. gr. 1605; it led Dain to recom-
mend a new edition based on it. Dain also noted the sound state of the
text in the Vaticanus and proposed that there were few intermediaries
between the original and this copy. His description of Vat. gr. 1605,
coupled with those of Miiller and Cyrus Gianelli, leaves little to be
added.%! The manuscript is parchment, 258 mm x 210 mm, with 58

50 Trans. J. Haldon, Constantine Porphyrogenitus, Three Treatises on Imperial Military
Expeditions (Vienna, 1990), 106, lines 196-98.

51 C. Gianelli, Codices Vaticani Gragci: Codices, 1485-1683 (Vatican City, 1950),
260-62. Gianelli noted that the final folio contains the designation “AND,” taken to be
the bookmark of Charles of Anjou, suggesting that Vat. gr. 1605 may have been among
the books given to the pope after the battle of Beneventum; see also P. Canart, “Le
livre grec en Italie méridionale sous les regnes Normand et Souabe: aspects matériels
et sociaux,” Scrittura e civilta 2 (1978), 103-62, esp. 149 n. 113, and N.Wilson, Scholars of
Byzantium (Baltimore, Md., 1983), 214. However, A. G. Bagliani, “La provenienza
‘angioina’ dei codici greci della biblioteca de Bonifacio V111,” Italia medioevale e umanistica
26 (1983), 27-69, esp. 43-44, has argued persuasively that the abbreviation is not to be
connected with Charles of Anjou and “sembra essere destinata a rimanere misteriosa e
sibillina.” I am grateful to an anonymous reader for this last reference.
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extant folios, and notably contains only the two treatises of “Heron of
Byzantium.” Dain’s suggestion of a mid-eleventh-century date (Mdller
and Gianelli say only 11th century without further specification) might
be questioned in light of the recent tendency to place manuscripts ear-
lier.52 Of the origin of the manuscript and the reasons for the lack of
rubrication we know nothing. Later interlinear annotations® on folios
4r—v, 6v, 7r, 53v, and 54r and their subsequent erasure have obscured
some accents and the upper portion of some letters. The first folio is
reproduced in fig. A.

The edition, then, is based on the archetype, Vat. gr. 1605, previously
not used in any edition.>*Where | have recorded the conjectures of the
previous editors, | have, for the sake of clarity, generally also included
the related reading of the apograph as they report it; in some instances
a negative entry appeared sufficient. In those instances where | have
preferred the reading of an apograph to the Vaticanus, the reading of the
apograph is also derived from the printed edition. | have not noted in
the apparatus editorial conjectures or errors and omissions in the
apographs for which the archetype provides correct readings. | have
supplied in angle brackets and generally without further notice initial
paragraph letters omitted in the Vaticanus®® due to lack of rubrication.
As the text has generally been cited from Wescher’s and Vincent’s edi-
tions, their page numbers are noted in the margin preceded by “Wes”
and “Vin”; | have not attempted to retain their line breaks. I have al-
lowed the scribe’s inconsistency in employing elision and nu movable

52 For such earlier dating generally, see, e.g., Dagron, Traité, 14-15.

53 On their likely nature see Gianelli (as above, note 51), 262.

54 | note the following errors in Miiller’s recorded readings of V, using his listing by
Wescher’s and Vincent’s page and line numbers: 217, 2 éroaheBévio: énotieévio V I
252,9 drepPoivovion: drepPoivovta V Il 264, 15 oxdprov: oxapiov V 11 264,17 Siéuetpo:
Sidpetpor V Il 348, 17 dhiyov d1d ypoupdtov: dAiyov (—ov per compendium)
Sudypoppdtov V 11 350, 5 npdc te yewdeoiov xol: npdc te yewdeoiov te koi V 11 350, 6 te
om.: te V Il 350, 8 &b kpwvijcar: edvkpviicon V Il 350, 10 edAnntog: edAqntov (—ov per
compendium) V 11 376, 14 &nep: donep V 11 378, 6 01 8": 618" V 1l 390, 6 BoAiBodv:
poABodv V 1. In one instance Miller has not recorded a significant difference, i.e.,
Vincent 396, 8 has AB’ (i.e.,“32”); Miiller makes no comment, while V has AB" B’ (i.e.,
32 2/3"), on which see the related note in the commentary.

55 Parangelmata 1,4, 11, 13-20, 22, 24, 25, 27-29,39%: 17 42, 43, 45-50, 52, 53, 55—
58 and Geodesia 1, 3-7, 81 60,85, 96,105 91,46 101,19 17,
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to remain as it appears in the manuscript. Errors resulting from iota-
cism, homophonic confusions, dittography (e.g., nétaAlov for nétalov
in all but one instance), and incorrect accents and breathings are not
recorded unless a different meaning is possible.

Measurement Units in the Text

For specific numerical measurements of length the author uses the
ddxtvrog (“finger”), notg (“foot”), nfixvg (“cubit”), and opyvd
(*“fathom™); the ctddwov (“stade”) is employed in a scholion. He also
mentions the roAoioth (“palm”) and the omiBoun (“span”). Propor-
tional relationships between units of measure are explicitly stated in
Parangelmata 18 and 38 and in the scholion at Geodesia 6. The author
uses 16 ddxtvror = 1 motg, 1172 nddec = 1 nfiyve, 4 nfixeic = 1 dpyvd;
also the nalosti = 4 ddxtvdor, the emBoun = 12 ddxtvlor. The au-
thor compares (Parangelmata 38) for commensurability different siege
towers built using nfixelc and nddec respectively as the units of measure.
In Geodesia 9 in measuring the volume of the cistern of Aspar, he makes
a comparison between the cubic rfiyvg and dpyvd a major part of his
presentation. An analogous situation exists for units of liquid volume,
the xepdurov and the xé&doc. Given the integral nature of the specific
measurement units to the text and the differences between, for ex-
ample, the Byzantine pous and the English “foot,” it has seemed best to
simply transliterate the measurement terms. The units of length have
the following values; for in-depth treatment see Schilbach, Metrologie.

1 8&xtvlog, pl. ddxtvrot (daktylos, daktyloi) 1.95 cm
1 modonoth, pl. todlonotodl (palaiste, palaistai) 7.8cm
1 omBoun, pl. ormBopoi (spithame, spithamai) 23.4cm
1 move, pl. nb68eg (pous, podes) 31.23 cm
1 wiiyvce, pl. mhyeig (pechys, pecheis) 46.8 cm
1 dpyvd, pl. dpyvai (orgya, orgyai) 1.87m

[23]
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Vaticanus graecus 1605, a richly illustrated manuscript dated on
palaeographical grounds to the eleventh century, contains just two trea-
tises — instructional manuals on the fabrication of siege machines and
on the use of a dioptra (a kind of surveyor’s theodolite) with applied
geometry, ostensibly to estimate the required sizes of the machines —
generally referred to as the Parangelmata Poliorcetica and the Geodesia. K.
K. Mller first showed that the unedited Vaticanus was the archetype of
the tradition of these texts,® which had been edited previously from the
sixteenth-century Bononiensis Universitatis 1497 or its descendants.?
In his monograph La tradition du texte d’Héron de Byzance, Alphonse
Dain elaborated on Miiller’s demonstration and provided an exhaustive
study of the tradition.® The two treatises represent the work of an anony-
mous tenth-century Byzantine compiler and commentator, who up-
dated and supplemented for his contemporaries the works of classical
poliorcetic authors,* particularly Apollodorus of Damascus (1st-2nd cen-

1 Maller’s argument rests on the observations that all manuscripts of the tradition
exhibit significant lacunae, noticed by earlier editors, which correspond to the loss of
folios in the Vaticanus, and incorrect sequences of text that can be shown to result from
a faulty rebinding of the Vaticanus. Muller concludes (“Handschriftliches,” 456):“Klar
ist nun, dass alle Hss., welche die eben verzeichneten Liicken und die oben dargestellte
Unordnung im Texte zeigen, ohne Ausnahme direkt oder indirekt auf den Vat. 1605
zuriickgehen.” Miller also provides a list of the readings in the Vaticanus that differ
from the editions of Wescher and Vincent, based in part on his own observations and
in greater part those of A. Mau.

2 See the editions and translations by Barocius, Martin, Schneider, and Wescher of
the Parangelmata, and Vincent of the Geodesia listed in the bibliography; for the stemma
see Dain, Tradition, 155.

3 Dain concludes (Tradition, 42) on the archetype value of the Vaticanus:“On sait
aussi que le Vaticanus 1605 présentait dans la Poliorcétique, comme dans la Géodésie, des
lacunes dues a la chute de folios; ces mémes lacunes se retrouvent dans tous nos
manuscrits, et comme elles correspondent a des fins ou a des débuts de folios du
Vaticanus 1605, il en résulte que la parenté avec ce manuscrit est amplement démontrée.”

4 For the classical and Byzantine poliorcetic works and manuscripts, see Dain
“Stratégistes,” passim, and H. Hunger, “Kriegswissenschaft” in Die hochsprachliche pro-
fane Literatur der Byzantiner (Munich, 1978), 11:321-40.
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tury A.D),° but also Athenaeus Mechanicus (1st century B.c.), Biton, and
Philo Mechanicus (perhaps 3rd century B.c), as well as Heron of
Alexandria’s (1st century A.p.) Dioptra. He also presents the material with
a new pedagogical approach to both text and illustration which he indi-
cates is more appropriate for his “nonengineering” audience. As noted
below, he does so with a mix of both insightful and at times inaccurate
interpretations.

The Author, The So-called Heron of Byzantium

The rubrication of the Vaticanus was never carried out, leaving the
headpiece of the manuscript blank as well as initial letters of paragraphs
and the space left between the two treatises. Thus the name of the au-
thor and the titles of the works were never recorded. A later hand (Dain,
Tradition, 13, suggests 14th—15th century) added the words “Hpwv(og)
(sic) — mpooiu(tov) to the headpiece,® perhaps deriving the name Heron
from the Byzantine author’s use of Heron of Alexandria and the fact
that the Alexandrian was the best known of the classical writers on
technology. The Byzantine commentator nowhere mentions his own
name and makes no claim to be Heron of Alexandria; there is no indi-
cation that the author of the addition to the headpiece had any external
evidence for the name. The numerous Byzantine references in the texts,
however, show that the author was not Heron of Alexandria. Various
epithets have also been added to distinguish the Byzantine from his
predecessor(s), thus Hero tertius, Heron the Younger and Heron of
Byzantium.” The last is now the more common designation and, while
again nowhere mentioned in the text, is at least appropriately descrip-
tive. In the Geodesia the commentator employs a number of examples
set in the Hippodrome of Constantinople® and says (Geodesia 11:36—
38) that he engraved longitude and latitude lines “in the ... admirable
imperial terrace balcony (?) . .. near Boukoleon’s” (¢v t® &&woydote
BooMxd ... mapaxvrtnpie (év) tolg Bovkoiéovtog), that is in an area

5 For the view that the Poliorcetica attributed to Apollodorus was not actually authored
by him and includes significant later additions, see Blyth,“Apollodorus,” passim.

6 See fig.A.

7 For discussion of the epithets see Dain, Tradition, 15.

8 This was noted by Martin, 285-304; see also Vincent, 352-53.

[2]



Introduction

overlooking the shore of the Sea of Marmara. Whether he was born in
Constantinople we have no indication, but that he worked there and
chose examples for an audience familiar with the city is clear. Most
modern scholars refer to the author as the Anonymus Byzantinus, which
is the factually correct position. In the interest of clarity of identifica-
tion and given numerous other “anonymi byzantini,” I have chosen to
retain “Heron of Byzantium™ on the title page, but generally refer to
him as the Anon. Byz.

Date of Composition

A date for the composition of the two texts was proposed with de-
tailed argumentation and a critique of earlier proposals, by T. H. Martin
(267-75) who noted that the Anon. Byz. in the Geodesia (11:73-76,
86-87) says: “For Regulus, with the onward movement of the time
since Ptolemy, is found to have now 101/2 degrees in Leo; and the
Bright Star of the Hyades 202/3 degrees in Taurus” ("0 yd&p BaciAicxkoc,
oLV 1@ éntkvApott Tdv &mod 1oV Mtodepaiov xpdvav, 1 ¢ poipog éni tod
Aéovtog vV gbploketon Enéymv: kol 0 Aaunpog Tdv Yddwv £ri tod
Tabpov ¥’ B’7), and “For Arcturus now is at the fifth degree in Libra,
with the onward movement” (‘O yop "Apxtodpog vidv € poipov T0d Zuyod,
oLV 1 émucvipoty, énéyel). Martin proposed that the Anon. Byz. had
not observed the stars himself but had taken the values for the same
stars given in the Star Catalog in Ptolemy’s Almagest and simply added
Ptolemy’s precession rate of 1 degree per century to get the values he
gives. The exactly 8 degree difference in all three cases between the
Anon. Byz. and Ptolemy would thus place the composition of the texts
eight centuries after the date of Ptolemy’s work or, as Martin (275)
concluded,“Héron le Jeune écrivait donc cet ouvrage en I'an 938 ou a

9 See Dain, Tradition, passim;Wescher, 197: "Avavipov ot “Hpwvog Bulavtiov. Cf.
K.Tittel, RE 8 (1913), cols. 1074-80:“Heron von Byzanz (auch H. der Jungere genannt).”
Heath, History, 11:318-19 tentatively suggested that the author might be Nikephoros
Patrikios, the teacher of geometry appointed by Constantine V11, based on his possible
connection with editions of Heron of Alexandria’s Geometria and Stereometrica and the
fact that he was a contemporary of “Heron of Byzantium.” There appears to be no
further basis for the suggestion, and the Anon. Byz.s mathematical errors would seem
to militate against it. For Nikephoros Patrikios see P. Lemerle, Byzantine Humanism
(Canberra, 1986), 307.
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peu pres.” Martin also argued (275-77) that the Anon. Byz.s reference
to the use of his work against the “cities of Agar” (Parangelmata 58)
best fits the period of Romanos | Lekapenos and Constantine
Porphyrogennetos.?

Alphonse Dain accepted Martin’s basic conclusion, while reasonably
cautioning about acceptance of the precise year, and added that the
Byzantine was using a corpus of classical poliorcetic authors that did
not exist in collected form until the beginning of the tenth century.!*
Dain also noted the Anon. Byzs references in the Parangelmata to siege
devices that reflect tenth-century practice, particularly the handheld
tube for projecting Greek fire (49:20: peta otpentdv éyyerpidiov
mupoBbdrwv, depicted on folio 36r).22 One might add the Anon. Byz.s
comparison of a base of a scout-ladder to an “uncial” eta (27:15, 28:4:
Ao Atdv), a use of Awdg not found before the late 9th century;® also
his characterization of the enemy with the rare adjective 8eéAectog
(58:9) which accords well with a mid-tenth-century date, as discussed
below.

Method of Presentation

The Anon. Byz. indicates in his opening paragraph his concerns with
the presentation method (which he calls the xaBoAucn texvoloyia) Of
his classical sources, naming specifically (in an apparently corrupt pas-
sage that, given the authors he actually uses, may have originally con-
tained additional names) Apollodorus of Damascus, Athenaeus
Mechanicus, and Biton. He thus had access to a manuscript of the
poliorcetic corpus that, as Dain has shown, was from the branch of the
tradition now most closely preserved in a fragmentary state in the six-

10 schneider (85) suggested a possible connection with the encyclopedic work
commissioned by Constantine Porphyrogennetos and concludes that this would in-
sure the anonymity of the author. There is no evidence for such a connection and for
doubts see Dain, Tradition, 16-17.

11 Dain, Tradition, 16 and n.3

12 1bid., 16 and n. 2. It is worth adding that Leo VI (Taktika X1X:57) also mentions
the devices, which he describes as “recently fabricated” (ro.pd tfic hudv Bosiielog &ptt
K(x‘rsmcauoccuévoc).

13 For this usage and date see Atsalos, Terminologie, 106ff. I am grateful to Alice—
Mary Talbot for bringing this reference to my attention.
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teenth-century Vindobonensis phil. gr. 120, and paralleled by another
branch found with more complete text in Paris. suppl. gr. 607 dated to
the second quarter of the tenth century.** The Byzantine commentator
indicates that to understand his sources one would need one of the
“engineers” (unyovucoi) who composed them. He states that his objec-
tive is to make it possible for siege machines to be constructed “by
anyone” (rapd tdv tuxévimv), phrasing derived from Apollodorus; he
subsequently describes his potential users as military leaders seeking to
besiege Arab cities (Parangelmata 58). He also indicates (Geodesia 6) that
he has added examples, particularly mathematical examples, for “begin-
ners” (ot eicayduevour), referring “the more accomplished” (ot
évteléotepor) to the works of Archimedes and Heron. He thus writes
for a mixed audience, but with the express intent of making his sources’
engineering descriptions accessible to nonengineers. He also provides
generic statements of his own methodological approach to achieve this
objective, an approach that incorporates a new view of how to present
technical material in a format that will lead to practical results. The
anonymous author illustrates his general statements with numerous spe-
cific examples in both treatises.

Textual Changes

The Anon. Byz. describes the core of his method of textual presenta-
tion at two points in the Parangelmata: “Having clarified only the works
of Apollodorus as it were in toto, with additional elaborations and sec-
ondary arguments, we have drawn our conclusions, finding and add-
ing ourselves numerous concordant <items>. Everything we have
collected here and there from the remaining <writers> is easy to
know and apprehend truthfully, “axioms of common intuition” as
Anthemios says, and capable of being comprehended from the prob-
lem alone and the illustration; they require no instruction or inter-
pretation” (1:25-33);“all writing on siege warfare requires . ..some-
times also repetitions and reiterations and secondary arguments
(towtoroyidv kol énavalfyenv kol énevBounudrov) for comprehen-
sion of the concepts and operations” (3:4-8). He also indicates (1:33—

14 Dain, Tradition, 19-20, following Wescher, xxxviii.
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34) that he will use common diction (idwwteiq Aé€ewv) and simple
style (arAdtnti Adyov), although this is clearly a topos.®

The rhetorical terminology (érepyociot, énevBounuoto, tovtoloyion,
and éravarfyeic) employed here may reflect an acquaintance, direct or
more likely through handbooks, with the Hermogenic corpus.’® The
precision with which the Anon. Byz. uses the technical terms, however,
is uncertain; he is not writing a rhetorical piece but an instructional
manual. Yet he is clearly attempting to give his method a consciously
articulated framework unlike anything found in his sources. His
reworkings and clarifications of these sources are varied in nature and at
times helpful, in other cases obvious and pedantic. He sometimes changes
aspects of the sequence of presentation in his sources: for example, at
Parangelmata 13:13-14 the Anon. Byz. mentions early in his description
that excavating tortoises are wheeled, a fact mentioned by his source
Apollodorus only at the end. He also inserts lengthy mathematical ex-
amples: for example, at Parangelmata chap. 38 he compares in detail the
dimensions of two mobile siege towers with special emphasis on their
proportional relationships and in chap. 51 adds dimensions for a mobile
landing tube, again with emphasis on proportion. He frequently inserts
similes in the Parangelmata, comparing the blade of a borer to a garden
spade (17:12-13), the base of a scout-ladder to an uncial letter H (27:15),
clamping caps to pivot sockets (22:35-37), metal washers to clay pipes
(44:24), and so on. Finally, he adds his own interpretations of technical
issues, for example on the nature of a torsion system attached to a bat-
tering ram (44:18-20) and on a system for maintaining equilibrium
between two yoked ships (53:33-34).

Two other methods of clarification deserve examination in greater
detail. First, the Anon. Byz. frequently adds directional information: for
example, at 5:2-3 Apollodorus’“rolling objects” (¢ énucvldpeva) be-
come “objects being rolled down from above by the enemy” (1o évwbBev
6md v évavtiov émkvldueva); at 7:2-3 to Apollodorus’ instruction

15 For the topos in the 10th century see R. Browning,“The Language of Byzantine
Literature,” in S.Vryonis, ed., The Past in Medieval and Modern Greek Culture (Malibu,
Calif.,1978),103-33 (repr. in R. Browning, History, Language and Literacy in the Byzan-
tine World [Northampton, 1989], XV), esp. 103—4 with citations of similar sentiments
in Leo VI, Taktika and De admin.

16 On the rhetorical terminology see the related notes in the commentary.
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for besiegers to dig a defensive ditch the Anon. Byz. adds at the outset,
*“Beginning from below from the foot of the slope” (éx yop tfig brwpeiog
xérobev dpyouévoug); and at 16:10-11 the addition “from the outer
facade” (&ro 8¢ thig #EmBev Syewg) indicates more precisely where a hole
is to be drilled in a metal laminated jar. Second, the author provides
logical explanations of statements made by his sources. For example, at
11:14-15, drawing on Philo Mechanicus’ defensive tactic of burying
empty jars over which troops can walk, but which siege machines cause
to collapse, halting the machines, he adds the (obvious) explanation that
it is the weight of the machines that causes the collapse (Aiov Bopvtdrorg
ovat) and a specific mention that the jars break under the weight (¢r1 tfi
Bpadoet kol éniddoer 1V Lrokelpévov kepouiov). At 12:16-18 he adds
to Philo’s description of inflatable leather ladders the explanation:*“For
when they are inflated and full of air <and> kept from deflating, they
necessarily become upright, held firm for climbing by the air”
(¢dnpvowpévav yop kol nvedpotog nAnpovuévev t0d dramvelv
kolvopévov, £€opBodcbar avtoc dvdykn, Lo 10D mveduatog
dvtegouévov npodg v dvéPfoctv). At 13:10-11 to Apollodorus’ recom-
mendation for the use of three, four, or five beams in constructing an
excavating tortoise the Anon. Byz. adds, to explain the five-beam ap-
proach, “for thicker and more solid results” (810 10 mvxvétepov kol
otepedtepov 100 £pyov). Again, at 39:6—7 he adds “so that the tower may
be maintained steadfast in position when turbulent battle is joined”
(0mog £nl Tf SVUPBOAR Kol 1@ KAOV® THg LN AKALVIIG TPOG TV 6TAGLY O
nopyog cvvinphitan) to explain the purpose of the underplate of the
portable siege tower of Apollodorus. It is presumably such directional
and explanatory insertions that the author characterizes as “additional
elaborations and secondary arguments” (8nepyacion and énevBoufpoto),
which he believes will aid the reader’s comprehension.

The Anon. Byzs third named category, tautology, can be seen, for ex-
ample, at 15:5,“greasy and viscous” (AMmopov koi koAddn); 39:2,“even and
level” (bpoAog kol ioomédiog); 53:5,“well known and obvious” (sbyvdotoug
... kol pavepdc). In each case he has added the second adjective to the text
of his source. Tautology is combined with vocabulary change at 22:2,“to
shatter and break” (pryyview xoi Srooraw) for “shake” (ceioon) in Apollodorus,
and at 44:10-11,*being pulled up and falling (¢xondvtot ... ékrnintooct) for
Apollodorus’“be dislodged” (¢€éAhwvton).

[7]
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The Anon. Byz. also mentions in his methodological discussion
(1:21-22) a concern that “the scientific terms are not familiar to the
common speech” (xol dovvhBn xoivoic Tvyydvel Adyoig T TdV
émotnuav ovopoata). While the phrase is taken directly from his source
Apollodorus, the Anon. Byz. clearly shares his concern and makes
numerous changes in the interest of clarity. In many cases these ap-
pear to involve substitutions of general terms or periphrases for tech-
nical or rarer ones, distinctions sometimes difficult to capture in trans-
lation: for example,“poles” for “vine-poles” (Eoio. for kduoxec) at 10:4;
“points” for “spikes” (&ign for otdpaxeg) at 10:14; “openings” for
“niches” (d1éywpa for Lwbhxon) at 14:2; “bindings” for “ties” (decud
for uuata) at 56:12;“blade ... narrowed ... in front” for “apex”
(réradov ... émi 10 EunpocBev ... éotevopévov for 6 ovpayde) at
17:10-12; “these beams that come down” for “swipes” (todta . . .
kotepydueva for 1o kniaovie) at 27:30-31. Others may reflect con-
temporary usage: for example, caBpdtepo for dobevestdroug (4:10);
Aadg for 8yhog (10:1); Aoaxxiopoto for téhuata (11:7); bnodhuoct for
gv8pouideg (11:20); adAicxov for ochpry€ (16:13); nérarov for Aemic
(17:10); érovdntecOou for épebilecOon (19:24).

Thus the Anon. Byz. explicitly states his own methodological ap-
proach to updating and clarifying the textual aspects of his classical
sources and can be shown to apply the method extensively, adding ex-
planations and simplifying vocabulary for nonengineering readers. These
changes are noted in more detail in the commentary.

Changes in Illustrations
Even more interesting in terms of methodology is the Anon. Byz.s
description of his new approach to illustration of the devices described
and their actual illustration in the archetype.!’ In his introductory sen-
tence to the Parangelmata the Anon. Byz. comments that poliorcetic

17 For an earlier version of this argument see the abstract of my paper “Technical
Ilustration and Neoplatonic Levels of Reality in Vaticanus Graecus 1605,” Abstracts of
the 19th Annual Byzantine Studies Conference, 4—7 November 1993 (Princeton, N.J.), 96-
97, and my “Tenth Century Byzantine Offensive Siege Warfare: Instructional Pre-
scriptions and Historical Practice,” Byzantium at War (9th-12th ¢.) (Athens, 1997),
179-200, esp. 198-99.
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concepts (vonuorto) are hard to grasp, that they are perhaps comprehen-
sible by “*ignorance’ alone” (zfj dyvwoiq udvn), as they do not obtain
clarity “from looking at the drawings” (¢’ o tfig Thig TV oynudtov Béoc).
Examples of the drawings in his sources which evoked this response are
presumably contained in Vindonbonensis phil. gr. 120 and closely paral-
leled in Paris. suppl. gr. 607. The drawings in those manuscripts may be
characterized as peculiar in their combination of ground plan and el-
evation in a single composition and in the addition of some depth to
the elevations. Also various parts of the devices are sometimes pre-
sented and labeled individually to clarify their function, but with result-
ing loss of an indication of their relationship to the whole. In some
illustrations reference letters are employed and cited in the text.® In
origin technical plans, by the tenth century they have become a strange
hybrid.*® A number of these characteristics are visible in the drawings of
the ram-tortoise of Hegetor reproduced in fig. B. The Anon. Byz. indi-
cates (1:37-39) that to facilitate understanding he will not employ the
method of drawing that he finds in his sources, but combine his im-
proved verbal descriptions “with the drawings, giving these precise defi-
nition” (cbv toig oyfinacty dxpifde Sropicduevor), thus producing “an
illustration . . .well defined” (oynuotiouog kolig Sropiobeic).

The reading “ignorance” (dyvooiq), emended by previous editors®
working from apographs, is also in the archetype and, I suggest, correct,
employed here as used frequently in the sense “unknowing” employed
by Pseudo-Dionysius. For example, De mystica theologia 1:3: “into the
darkness of unknowing in which one rejects all the perceptions of know-
ing” (elg tov yvépov tfic dyvmsiog ... ko Ov dmouvel ndocag TOGC
ywotikag dvtidfyelg), and 11:1:“through unseeing and unknowing to
see and know what is beyond seeing and knowing” (8v &Bieyiog xai
dyvooiog idelv kol yvdvor 10 brgp Béav kol yvadowv). This“negative cog-
nition,” a condition accomplished by the rejection of apprehension

18 See Wescher, xxiv.

19 The relationship, if any, between the drawings in the Paris manuscript and the
original drawings of the classical poliorcetic authors is, of course, a very remote one;
see Sackur, Vitruy,19-21; Lendle, Texte, xx and n. 8;idem, Schildkroten, 122; and Marsden,
Treatises, 62.

20 gyvoiq (in the margin of London add. 15276, 16th century); ebyvosie (Martin);
Srayvooia (Wescher); edyvopoostvy (for dyvesio novn) (Schneider).

[9]
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through the senses, results from dopaipeotic, variously translated “removal,”
“abstraction,” or “denial,” which involves ascent to universals by re-
moval of particulars (ibid., I1:1: &rd tdv éoydtov éni To dpyikdTOTO TOC
énavoPdoelg ToloOpevol, T0 TAvTe Gealpoduey, Vo ArepIKoADTTOG
youey éxeivnv ™y dyveciov).?r On this reading the source drawings
the Anon. Byz. criticizes are conceptualized by him as at a level of real-
ity beyond normal sense perception and thus beyond the capability of
anyone but trained engineers to comprehend. A comparison of the il-
lustrations of the ram-tortoise of Hegetor found in Vindobonensis phil.
gr. 120 and Paris. suppl. gr. 607 with the same tortoise as illustrated in
the Vaticanus conveys this difference clearly (fig. B). The choice of the
term may represent an example of a major principle of Byzantine rhetoric,
that “obscurity” is a virtue of style, a principle connected with “the
sense of the muystical, the understanding of the relation between the
universal and the particular.’??

The Anon. Byz.s contrast of “drawing” vs. “illustration” (oyfuc/
oxnuotiopde) (the latter term occurs twice in the introductory para-
graph, once in the conclusion to the Parangelmata, and again in a scholion
in the Geodesia) is also paralleled in Neoplatonism. Simplicius’ use of
the contrast has been characterized by C. Luna as representing “le rap-
port de participation entre la figure transcendante et I’objet sensible.”%
At In Aristotelis Categorias commentarium 8:271:26, for example, Simplicius,
following Archytas, comments that Aristotle’s fourth category,“quality”
(rowdtng), resides not év oyxfuott . . . GAN év oynuoatioud; earlier
(8:21:14-19), commenting on the distinction between Socrates and a
picture (sixov) of Socrates, he defines the latter as an “illustration of
colors” (ypoudtov odco synuoticude), which he later (8:21:18-19) calls

21 For discussion of the concept see S. Lees, The Negative Language of the Dionysian
School of Mystical Theology (Salzburg, 1983), esp. 1:140-41: “Ps. Dionysius effectively
proposes a new method of apprehension which is appropriate to the incomprehensi-
bility of its object — a method whose alienation from natural processes of sensual and
intellectual perception is imaged in, rather than properly described by, the paradoxical
construction of the individual words.” For the via negativa in mathematics, see J.Whittaker,
“Neopythagoreanism and Negative Theology,” Symbolae Osloenses 44 (1969), 109-125.

22 gee Kustas, Rhetoric, 12.

23 |. Hadot et al., Simplicius: Commentaire sur les Catégories, fasc. 11 (Leiden, 1990),
148.
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a “surface oyfiua” (oxnuotog émmoiaiov); he also says (8:261:24-26)
regarding “quality” that “it must be comprehended according to the
oymuatiopdc of the surface” (Anmtéov . .. koo TOV ThC émpoveiog molov
oxnuatiopdv). “Quality” here is used in the sense of Aristotle, Categoriae
10all: “the external form of each thing” (i nepi #xactov drdpyovca
wopen). These and other passages in Simplicius, then, specifically use the
oxfue/oymuotioudg contrast to distinguish between the generalized con-
cept and the individual reality the senses perceive. This is particularly
clear in the definition in the passage cited above of the oynuotioudc as
a “surface oyfua” (¢mmdronov oyfino).?

Finally, the term *“give definition to” (8wopilecBar), used to describe
how a oyfua will become a oynuetioude, is paralleled by references in
Neoplatonic authors. At In Aristotelis Categorias commentarium 8:217:27—
29, for example, Simplicius has & dodpoto e10n, d10: 100tV Eueaiveror,
GAN Gtoxta kol ddtdpiota mévta T ToladTo PépeTa Top’ adtolg, and
at 8:261:21-23 where the category of rowdtng is described: 81611 EmmoAfig
kol olov Embev €n’ €5yt 10D GOpATOg GVVicTATAL ToAVUEPES O EGTLY
Kol ToAVELdEG TO YEVOG T0DTO. Kol E6TIV v adT@® oyfitor Lev 1O DI TVOG 1)
Tvav Spav nepteyduevov.? Thus“to give definition or definiteness” (pog)
to a oyfjua is used in some Neoplatonists of giving it the externalities
or particulars of quality.?® Here then the Anon. Byz. seems to complete,

24 Similar uses of oynuotiopée alone as a representation of superficial appearance
can also be found in Pseudo-Dionysius (e.g., Epistula 9:2: npocét 8¢ xoi t@®v vontdv
Gpo kol voepdv &yyélmv ol Beoe1delg didkoopot motkilang popeoic daypdeovtat kol
rolvedéot, ko éumvploig oynuatiopoic) and in Macarii Aegyptii Epistolae (PG 34:413C):
xooTog LAY vonTh VK, T’ g O KOp1og TV EvBov Kapmov entintel, kol od 1OV £k pOAA®DY
émikeiuevov oynuaticudy, among others. The distinction can also be seen at different
levels of reality in Plotinus, Ennead VI1:7:14: év &vi oyfuott vod olov meptypaofi Exov
TEPLYPOLPAG EVTOG KO GYNUOTIGHODE oD EvToG . . . .

25 See also Simplicius, In Aristotelis Physica commentaria 9:537:15—16: 16 84 éott népag
kol 8pog 10D dopicTov SraeTAUNTOg OPLOTIKOV TE KOl MEPLEKTIKOV, Kol T0DTO Hév €071 1O
e1dog (“there is boundary and a defining limit which makes the indefinite extension
definite and embraces it, and this is form”); trans. R. Sorabji,“Simplicius: Prime Matter
as Extension,” in 1. Hadot, Simplicius: Sa vie, son oeuvre, sa survie (Berlin, 1987), 14865,
specifically 163. Cf. Simplicius, In Aristotelis Categorias commentarium 8:28:4—6: 16 8¢
KOOV Kol ddpiotov . . . Smep puetd tod dropiopod Angbiv 10 kovov id1wbév kol dmopeprobev
no.ploTnoLy.

26 For discussion see Sorabji (as in previous note) and cf. Aristotle, Analytica Posteriora
81b7-8: t@v yop ke’ Exaotov i oicBnorg (““sense perception apprehends particulars”™).
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by choice of terminology, his conceptualization of his new approach to
technical illustration as at the level of what the senses see, the surface
appearance, while suggesting that the approach found in his sources is at
a higher level of abstraction.

The validity of this interpretation is strengthened not only by the
nature of the illustrations inVat. gr. 1605, but also by overt references in
the texts. The Anon. Byz. (3:9-14) cites Porphyry (6 noAvg év cogig), 0n
Plotinus (6 uéyog), that Plotinus was “concerned only with the concept
and the things. For he knew that reality is tripartite: words, concepts,
and things” (uévov 10D vod kol tdv Tpoyudtmy éxduevoc. Tprrtd youp T
SvtoAnictoto, v te povoic vonuaoct te kol tpdynast). The phrase “and
the things” (xol tdv npoyudtwv) IS NOt in any manuscript of the cited
passage of Porphyry’s Vita Plotini and has apparently been added here by
the Anon. Byz. to the citation. The view of reality as tripartite is found
in the sixth-century Neoplatonists Olympiodorus and Elias.?” The sen-
tence also seemingly reflects what S. Gersch?® has described in another
context as the extensive Neoplatonic controversy about the subject of
Aristotle’s Categories,?® whether it classifies “words” (ewvai), “things”
(rpdypota), OF “concepts” (vonuara), and which as Gersch notes was
commented on by Porphyry and is, among extant works, best docu-
mented in Simplicius. The Anon. Byz. next argues (3:18-22) that one
who errs about “things,” his worst-case scenario, falls into Plato’s “double
ignorance,” &yvowo (“knowing that one knows and not understanding
that one is ignorant”). Thus the Anon. Byz. cites Plato and Neoplatonists
by name, deliberately supplements the text of the Vita Plotini to mark a
contrast between “concepts” and “things” (vonuaeto and npdyuora), Shows
a specific, if unsophisticated,*® knowledge of Neoplatonic epistemology,

21 See Olymp. Phil., Proll. 18:25-27, and Elias Phil., In Cat.129:9-11.

28 From lamblichus to Eriugena (Leiden, 1978), 96 n. 76.

29 On the centrality of Aristotles’ Categories and Porphyry’s commentary thereon
in Byzantine philosophical education, as well as the growing interest in Neoplatonism
in the late 9th and 10th centuries before the “renaissance” associated with M. Psellos,
see R. Browning, The Byzantine Empire, rev. ed. (Washington, D.C., 1992), 138, and
Lemerle, Byzantine Humanism, 251-55.

30 The Anon. Byz. appears to use two levels of reality, that of sense perception and
a level above, which he uses of both vofjuarte and mathematical objects év povraci,
levels that are often distinguished by some Neoplatonists (see, e.g., the distinction
between gavtacio and diévowa in Syrianus below, note 31). Gersch, however, observes
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and evinces a clear preference for the sensible realities (rpdypoto).

In the Geodesia (6:29, 37) the Anon. Byz. describes geometrical fig-
ures as existing “in concept and reality ... in reality and imagination”
(vofoet e kol adoBnoer . .. aloBhoet te kol pavtaciq), reflecting again
dual levels of reality, here most similar to those found especially in
Proclus.3* A number of the geometrical figures in Vat. gr. 1605 are no-
table in their realistic qualities, for example, a circle depicted with rocks
and bushes on its perimeter (chap. 7), a human figure with a rope mea-
suring a circle (chap. 7), and a cistern depicted with individual bricks
visible and filled with water to illustrate calculation of the volume of a
rectangular solid (chap. 9).% Finally, the Anon. Byz s stated purpose for
his modified verbal descriptions in the introductory passage of the
Geodesia (1:28-30)exemplifies as well his approach to illustration: “to
bring down to a low and more sensible level the height of their theory

concerning these concepts” (ko to bynAdv thic Tepi 1o vouata Bempiog

mi 10 Tomelvov kol oicOntidtepov kateveykely).

(94 n. 61, as above in note 29) that for convenience of argument the Neoplatonists
“sometimes speak simply of two levels: sensible (immanent) Forms and psychic Forms
(concepts).”

31 See esp. Proclus, In primum Euclidis librum commentarius 51:14-21 and G. Mor-
row, Proclus, A Commentary on the First Book of Euclid’s Elements (Princeton, N. J., 1970)
41 n.5 on the idea of gavrtacic asaform of vénois. See also the interesting passage in
Syrianus (In Metaphysica commentaria 6:98:26ff (on 1078a14) on the place of pavtocio
in practical construction: opoimg kol 6 unyovixdg Ty YAny cymuatifov énavdyet nocoy
€000V TV Toinotv €nt To dvlo oot kol v paviacia uev dioototds, év drovolq 8¢
Guepde Thy drdstacty #xovio. G.Watson, Phantasia in Classical Thought (Galway, 1988),
119 comments on this passage: “When someone is making something, for instance, he
shapes his matter in accordance with an immaterial blueprint (schemata), which exists
unextended in the mind and in extended fashion in phantasia.” The Anon. Byz., |
suggest, is arguing for the educational value of descending still one level of reality
further down.

32 One other passage provides evidence of the author’s interest in the effect of
realistic representation. In a recommendation in the Parangelmata (52:5-10) not found
in his classical sources he suggests for the doors of a sambuca (a tubelike troop carrier):
Al 8¢ 100 0010D cropiov Bipar EEwbev katomAnktikol 1 YAvofig dxpavodg kol
TOAVYPOLOYL Ypapfig oVV 18 éunpocbie uépet Tod adAod yivésBosav, Spdroviogfi Aéovtog
TPoPdPOV EMPepbUeVaL TPoTOpNY eig katdrAn&iv kol edBov tdv évavtimv Tpocepyopévny.

33 |t is worth noting that even the traditional geometrical drawings found in the
Geodesia (used to show measurement of the height of a wall, distances between points
in the horizontal plain, and so on) are given a concrete quality by examples in the text
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I suggest, then, that the approach to poliorcetic, and to a lesser extent
geometric, illustration in Vat. gr. 1605 is consciously articulated in his
text by the Anon. Byz.3* Reversing the Neoplatonic® idea of ascent
from what the senses perceive to the voquata, he replaces “schematic”
drawings, conceived of as objects “in thought” and “in imagination,”
with “sensibles” to achieve a practical educational purpose, and specifi-
cally describes the process, “give definition to, particularize” (éxp1pidg
SropilecBon) the oynuara. Such use of depictions of finished devices
was perhaps initially more acceptable in an “original” Byzantine com-
pilation, one not bound by the dictates of the classical tradition. There-
fore, the so-called Heron of Byzantium would appear to be the first
adapter of realistic representation to the poliorcetic genre, with a new
pedagogical vision, both textual and especially pictorial, of how his con-
temporaries could best learn to create physical objects. He brings to
the genre a method that is quite new, even though one flawed by mis-
interpretations and errors.

The Errors
Otto Lendle comments that the Anon. Byz. interpreted the work of
Apollodorus “nach seinem (manchmal Uberzeugenden, gelegentlich in

set in the Hippodrome of Constantinople, e.g. (Geodesia 2:15-16), dg [10d] énd t0d
(miy 88dpoug 1@V Bupdv drotebévtog B mpog 10 émi pépovg Tivog 10D tebpinmov onueiwbiv
A (“from <point> B assumed at the bottom of the doors to point A noted on some
part of the quadriga”).

34 The illustrations in Vat. gr. 1605 are, of course, at least once removed from those
that accompanied the Anon. Byz.s original work. Given the specific verbal description
he provides of his approach to illustration and the conservatism of illustrators, it seems
reasonable to assume that many of the main characteristics of the illustrations in the
Vaticanus follow those in the autograph.Whether the illustrator of the Vaticanus intro-
duced additional innovations is uncertain.

35 Other indications of Neoplatonic influence in the Anon. Byz. include his char-
acterization in the Geodesia (7:47-48) of the radius of a circle as év &pyxfi ... én’ &pyfig

. én’ &pyfv, an image widely found in Neoplatonic authors, especially Plotinus (e.g,
Ennead V.1:10), Pseudo-Dionysius (e.g., De divinis nominibus 5) and Proclus (e.g., In
primum Euclidis librum commentarius 155:6-8: "AAL’ d¢ uév tfic Srootdoeng dpyh tdv
YPOUUBY T “de’ 00" onuoaivetal, dg 88 pécov g neprpepeiog 1@ “npog §”), and his refer-
ence to Pythagorean views of the cube as representing “harmony” (Geodesia 8:13-15).
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die Irre gehenden) Verstdndnis.”*® In addition to occasional and serious
misinterpretations of the sources, the Byzantine author also makes some
errors in mathematics and in his “astronomical” methodology. In the
first category, for example, W. Sackur observed that the Anon. Byz. mis-
interprets the method of diminishing the size of each upward story of
the portable siege tower of Diades as one based on area rather than on
width (Parangelmata 30), with resulting errors in his description of
Apollodorus’ tower.®” In the second category the Byzantine author
(Geodesia 8) incorrectly computes the surface area of a cone, apparently
due to his misinterpretation of Archimedes. Finally, T. H. Martin (394—
95) has noted, among a number of problems, that the Byzantine “parait
avoir confondu, de méme que les anciens astrologues, les ascensions droits
avec les ascensions obliques, et avoir confondu aussi déclinaisons avec les
latitudes.” Such errors are noted in the commentary. Sackur’s general
characterization (Vitruv, 106) seems not unfair: “Der Anonymus
Byzantinus ist ein sehr gewissenhafter Arbeiter ... aber ein eigentlich
technisches Denken ... dirfen wir bei ihm nicht erwarten.”

The Tenth-Century Context

The tenth century witnessed a flowering of interest in codifying and
transmitting methods of warfare. This interest occurred in large part as a
response to the Arab threat and the accompanying shift from a defen-
sive to an offensive posture on the part of the Byzantine state.® One
primary focus of the shift was Crete, lost in about 826 and the objective
of numerous expeditions, including the failed expedition in 949 (the
preparations for which are described in detail in De cerimoniis, 669ff )
and the final success of Nikephoros Phokas in 960-961. Other foci of
the tenth-century offensive included Muslim territory in Cilicia and
northern Syria. The taking of walled cities and fortifications was a sig-
nificant part of such expeditions (e.g., Melitene, Edessa, Chandax, and
Aleppo). The list of military manuals compiled during the period in-
cludes Leo VI's Taktika (ca. 905), De obsidione toleranda (after 924), the

36 | endle, Texte, xx.

37 Sackur, Vitruy, 106.

38 See E. McGeer,“Infantry vs. Cavalry: The Byzantine Response;” REB 46 (1988),
135.
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Sylloge tacticorum (ca. 950), the Praecepta militaria attributed to Nikephoros
Phokas (ca. 965), the De re militari (ca. 975), De velitatione (ca. 975), and
the Taktika of Nikephoros Ouranos (ca. 1000).% Most of these take a
comprehensive view of warfare; some, however, present siege warfare as
one facet of the whole enterprise. Thus chap. 15 of Leo’s Taktika is
entitled Mepl mohopxiog nérewv, chap. 21 of the De velitatione epi
nohlopkiog k&otpov, chap. 21 of the De re militari IMepi noAopxiog, and
chap. 65 of Ouranos’ Taktika IMepi kaoTpororépov.

The degree of realism in these texts has been the subject of recent
scholarly interest.*> Among the issues considered have been the extent
to which they simply preserve classical sources and with what intent,
how useful the classical techniques were in the tenth-century context,
and how much specifically contemporary material they contain. Gil-
bert Dagron has suggested three criteria for judging relative modernity:
(1) the attention paid to the evolution of military technology, although
this, as Dagron notes, admittedly saw no radical transformation; (2) the
description of the enemy, for example, ethnic nature, social composi-
tion, and military methods; and (3) the composition and structure of
the Byzantine army, including recruitment, administrative and political
status, and the appearance of a military caste.** Of Dagron’s latter two
criteria there is little evidence in the Anon. Byz. With regard to the
enemy the Anon. Byz., in explaining the purpose of his work, says that
if they (i.e., the Byzantines) construct siege machines by the methods
he describes, military leaders “will easily capture cities, especially those
of Agar and themselves suffer nothing fatal from the God-damned en-
emy” (edyepdg tog thc "Ayop pdAioto ANyovton nérelg, ovtol unbév
dvfixestov o tdv Beodéotwv éxBpdv ndoyovteg, chap. 58). It is thus
specifically against Arab cities that he sees his work as being employed.
The use of the adjective BedéAestoc may also be indicative. The word
occurs three times in De cerimoniis (514:5 and 9, 651:15) in the phrase
“against God-damned Crete” (ko tfig Beoléotov Kpiiing) with regard

39 For a review of the military manuals see Dain, “Stratégistes,” passim. Individual
articles on most of these are contained in the ODB.

40 See T. G. Kolias,“The Taktika of Leo VI the Wise and the Arabs,” Graeco-Arabica
3 (1984), 129-35; G. Dagron, Traité, 139-60; E. McGeer, “Infantry,” 136; and McGeer
“Tradition,” 129-40.

41 Dagron, Traité, 142.
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to the expedition of 911 under Himerios, and in the Anunyopio
Kovotaviivov BaciAémg npdg tovg thic dvatoiiic otpatnyotg 5:13: xatd
TRV xwpdV Kol kdotpov thc Beoléctov Tapsov.*? Theophanes (brd Tod
Beoréotou avtdv EBvouc) also uses the term in connection with Arabs.*®
The adjective, as well as the specific reference to Arab cities, thus sets
the intent of the treatise in line with Byzantine objectives of the 940s
and 950s.

Concerning the third criterion, the Anon. Byz. says nothing on issues
of military recruitment, or the political and administrative nature of the
army and makes only brief, but interesting, mention of the army’s of-
ficer class. At the end of the Parangelmata, in the sentence whose con-
clusion was quoted above, he begins: “If army commanders carefully
complete with logic and continuous diligence these siege machines,
which have been selectively compiled for description and illustration,
and always contemplate divine justice, being honored for their fairness
and reverence, and strengthened and guarded by the powerful hand and
cooperation and alliance of the God-crowned and Christ-loving em-
perors of Rome” ((T)obte toivuv Té Tpdg dvarypophv Kol GYNUOTIGUOV
kot ékloynv cvvtoyBévia moAlopknifplo unyoviuoto ol TOV
otpatevudrov EEGpxoveg netd Adyou kol cuvexoDg HeAETNG EmUeAdC
katepyalduevor, thv Belav d1d mavtog évorntpildpevor dixnv, éni
dikooovvy kol eboePelg KEKOOUNILEVOL KO T]] KPATOLY XELPL uVEPYELY
1e Kol ovppayio 1oV Beooténtov kol grloypictav dvaktwv Poung
évBuvapotuevol te xal epovpovuevor). It is thus the military leaders
whom he sees as employing his treatise and they are characterized as
closely associated with the emperors. Earlier in the treatise, immediately
following the introductory material, he says (chap. 4):“The most com-
petent military commander, kept safe by Providence above because of
his piety, and obedient to the command and judgment and good coun-
sel of our most divine emperors” ((T)ov Lrd Tiig v mpovoiog én’ eboePelq
GUVINPOVUEVOV GTPOTNYIKOTATOV OpYovTa, T KEAELOEL KOl yvoun Kol
evPovrig tdv Beotdtov avtokpatdpov Lreikovta), again linking mili-
tary leaders with the emperors and here, perhaps rhetorically, but nev-

42 Ed. R. Vari, “Zum historischen Exzerptenwerke des Konstantinos Porphy-
rogennetos,” Byzantinische Zeitschrift 17 (1908), 75-85.
43 Chronographia 499:21 (ed. C. de Boor; repr. Hildesheim, 1963).
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ertheless explicitly, describing them as highly skilled. General officers are
thus portrayed as close to the emperors and learned in their profession.
On Dagron’s first criterion the treatise presents issues of greater com-
plexity. The Anon. Byz. specifically indicates that he is working from
classical sources, and thus his work is obviously heavily derivative; he
also tells us that he will add material. The author’s description of the
classical material should, however, be set in the context of his modern-
ization of the method of presentation discussed above, by which both
textually and pictorially he seeks to make the classical material more
accessible. Further, as Dagron notes, evolution of military technology
was not radical, a point that can be substantiated by specific references
in tenth-century texts. The historians provide one source of informa-
tion about siege techniques. John Kaminiates, for example, describes
the Arabs besieging Thessalonica in 904 as using siege towers on paired
ships, a technique described by the Anon. Byz. in Parangelmata 53, fol-
lowing Athenaeus Mechanicus. Whether Kaminiates’ description is ac-
tually tenth-century, however, has been questioned.* Leo the Deacon
(Historiae 11:7) describes Nikephoros Phokas’ siege of Chandax (961) as
involving a battering ram and methods of undermining walls also de-
scribed by the Anon. Byz. (Parangelmata chaps. 22-23 and 13-14); but
Leo’s account has been shown to be heavily dependent on a siege de-
scription in Agathias (Historiae 1:10).* Anna Comnena (e.g., Alexiad
XI:1:6-7; XI11:2:3, 3:9) describes portable siege towers, tortoises for
filling and excavating, undermining walls, ram-tortoises, and even the
importance of the dioptra in correctly constructing siege engines, all
items discussed by the Anon. Byz. Yet even here literary influence can-
not be completely ruled out.
More helpful are inventory lists and comments of practitioners. In
the list of items prepared for the expedition against Crete in 949 the De
cerimoniis lists a “wooden tower,” &vAdmupyog (670:10-11), “tortoises,”

44 A P. Kazhdan, “Some Questions Addressed to the Scholars Who Believe in the
Authenticity of Kaminiates’Capture of Thessalonica,” Byzantinische Zeitschrift 71 (1978),
301-14. For an opposing view, however, see J. Frendo,“The Miracles of St. Demetrius
and the Capture of Thessaloniki,” Byzantinoslavica 58 (1997), 205-24.

45 C. B. Hase, Leonis Diaconi Historiae libri X (Bonn, 1828), 419, note 25: 19.
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yehdvon (670:11),and “ram-tortoises” eic . .. to¢ xeAmdvog kpioi (670:13,
671:4-5, 673:1), all classical devices covered in considerable detail by
the Anon. Byz. Nikephoros Ouranos (Taktika 65:22) comments: “The
men of old, in their pursuit of siege warfare, constructed many devices
such as battering rams, wooden towers, scaling ladders with various
features, tortoises, and all kinds of other things which our generation
can hardly imagine. It has, however, tried all these devices and found
that out of all of them, the most effective way, one which the enemy
cannot match, is undermining the foundations, all the more so if one
does so with careful scrutiny and method, and has the accompanying
and extremely helpful protection of laisai (mantlets)” (O uév yop rodoiol
£yovtec Ty 6ToLONV £1g KOG TPOTOAELOV EMOTOVY KO Ny CVALOTOL TOAAGL
olov kprovg kal THpyoug EvAivoug kot okddog éxodcag dAla kol GAA
1d10pote, kol yelwvog kol BAAe tepliocdTepa dmep N HueTépo yeveo, 00O
idelv {oyvoe - TANV dmeneipace ToDTO TAVTO KO EDPEY €K TAVTOV TOVTMVY
gmnderdtepov kol Gvamdvintov 1olc &x0poic T Sic tdv Oepediov Spuyuo,
ov Gpo kol petd drakpiocewg kol tdéewg motnon tig avtd, Exov
cuvaxolovBodsov kol fonBodoay moAb kol Ty ckénny tdv Aoicdv).*
Ouranos thus indicates that his generation has tested various classical
siege devices (rams, <mobile> wooden towers, ladders, and tortoises)
and found that undermining walls using laisai (light weight shelters plaited
from branches, a contemporary Byzantine technology) is the most ef-
fective technique. The Anon. Byz. includes all of the classical devices
mentioned by Ouranos, including methods of undermining walls as
well as the contemporary laisai. Ouranos’ detailed description (65:18—
21) of the undermining of walls using an “excavate, prop, and burn”
method has a number of similarities with the description of the Anon.
Byz. (Parangelmata 13-14). Finally, in the eleventh century, Kekaumenos
comments: “Since those wondrous men who have written treatises on
war machines constructed rams and engines and many other tools by
which they captured cities, | say also to you to construct one of these
engines, but if you can to also invent something new. For this is more
worthy of praise.” ("Enel 8¢ ot Bavpoctol Gvdpeg ékeivor ol mepi
UNYOVNUETOV GTPATNYIKDY CUYYPOYEUEVOL EUNXOVICOVTO KPLOLG Kol
unyov ko kol dAAo ToAAL Spyavo év oig etAov TOAelg, Aéym cot KAy®

46 Trans. McGeer, “Tradition.” 161-63.
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unyxovincoacBor unxaviy tiva €€ adtdv, el 88 Sdvacor, kol kavdv Tt
¢mvoncacBot. Todto yop padrov énaivov éotv d&ov).*” Thus classical
devices were still considered of value, but even more praiseworthy was
innovation, based in part on a knowledge of classical sources.

The Anon. Byz. also indicates (Parangelmata 1:27-28) that he will add
related information to his paraphrase of Apollodorus, tAeicto kol ovtol
cvupava tpocevpdviec kol mopaBépevor. Much of this material is drawn
from other classical sources, but some is clearly contemporary. Dain has
listed among them the wheeled ladder with drop-bridge (chap. 46),
excavating tortoise with drop-bridge (chap. 47), various remarks on
ladders and bridges, including the handheld ctpentév for shooting Greek
fire (chap. 49), and improvements to Athenaeus Mechanicus’ landing
tube (chap. 52).%8 Eric McGeer has noted references to the clearly con-
temporary laisai (chaps. 9, 17, 47).4 A number of other briefer refer-
ences not found in the classical sources are scattered through the text,
for example, the use of urine for cracking heated stones (chap. 16),
to&oPBoiiotpan (chap. 15), alternate bases for a scout-ladder (chaps. 27,
28),and silk (vipoto onpkd) for torsion springs (chap. 44). The illustra-
tions in Vat. gr. 1605 also provide evidence of contemporary practice.
The laisai are depicted on folios 8r and 35r, the otpentdv on folio 36r,
and the human figures are shown in contemporary military dress, felt
hats, tunics, and boots (kouelodxio, xoBddio, and Hrodiuoro).

Thus while the Parangelmata and the Geodesia are clearly heavily de-
rived from classical sources, the potential practical value that the Anon.
Byz. ascribes to them (to “capture cities, especially those of Agar”) is
verified by other tenth-century theory and practice for at least some of
the devices and methods described. Classical devices were still tried and
used in the tenth century: the De cerimoniis indicates the use of siege
towers, tortoises, and rams; Ouranos indicates trial of numerous such
devices, together with innovation, as does the advice of Kekaumenos.

47 Ed. G.G. Litavrin, Sovety i rasskazy Kekavmena (Moscow, 1972), 148:23-28.

48 Dain, Tradition, 16 n. 2. Dain’s comment, “A dire vrai, dans le texte relatif au
nvpoBdrov, Héron ne dit rien qui ne se trouve dans Apollodore: ce qui est nouveau
c’est la vignette,” is questionable. The Anon. Byz. says uetd otpentdv éyxeipidiov
nupoPdrwv (Parangelmata 49:20), a description not in his source and clearly referring to
a middle Byzantine device.

49 McGeer, “Tradition,” 136.
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Introduction

The Anon. Byz.s new method of presentation is intended to improve
his readers’ understanding of classical engineering descriptions, while
his inclusion of tenth-century material indicates his awareness of inno-
vation. The contemporary value of such a book is also attested by the
remark of Constantine VII, in describing for his son the items to be
included in the imperial baggage: “books on mechanics, including siege
machinery and the production of missiles and other information rel-
evant to the enterprise, that is to say wars and sieges” (BiBAio unyovixd,
ehendrerg Exovra, kol Behomotike ko Erepa ppddia T drobécet fiyouv
npdc moréuovg kol kaotpopoyiog).® At the same time, however, it is
clear that some items in the text would seem to have only antiquarian
interest (e.g., the ram of Hegetor, the largest from antiquity) and others,
although derived from the classical sources, are of questionable value
(e.g.,the inflatable leather ladder from Philo Mechanicus and the raft of
Apollodorus). The utility of the works is also compromised by the Anon.
Byzs errors.

Editorial Principles

K. K. Miller’s and Alphonse Dain’s studies of the manuscript tradition
of the two texts associated with “Heron of Byzantium” convincingly
established the archetype value of Vat. gr. 1605; it led Dain to recom-
mend a new edition based on it. Dain also noted the sound state of the
text in the Vaticanus and proposed that there were few intermediaries
between the original and this copy. His description of Vat. gr. 1605,
coupled with those of Miiller and Cyrus Gianelli, leaves little to be
added.%! The manuscript is parchment, 258 mm x 210 mm, with 58

50 Trans. J. Haldon, Constantine Porphyrogenitus, Three Treatises on Imperial Military
Expeditions (Vienna, 1990), 106, lines 196-98.

51 C. Gianelli, Codices Vaticani Gragci: Codices, 1485-1683 (Vatican City, 1950),
260-62. Gianelli noted that the final folio contains the designation “AND,” taken to be
the bookmark of Charles of Anjou, suggesting that Vat. gr. 1605 may have been among
the books given to the pope after the battle of Beneventum; see also P. Canart, “Le
livre grec en Italie méridionale sous les regnes Normand et Souabe: aspects matériels
et sociaux,” Scrittura e civilta 2 (1978), 103-62, esp. 149 n. 113, and N.Wilson, Scholars of
Byzantium (Baltimore, Md., 1983), 214. However, A. G. Bagliani, “La provenienza
‘angioina’ dei codici greci della biblioteca de Bonifacio V111,” Italia medioevale e umanistica
26 (1983), 27-69, esp. 43-44, has argued persuasively that the abbreviation is not to be
connected with Charles of Anjou and “sembra essere destinata a rimanere misteriosa e
sibillina.” I am grateful to an anonymous reader for this last reference.

[21]



Introduction

extant folios, and notably contains only the two treatises of “Heron of
Byzantium.” Dain’s suggestion of a mid-eleventh-century date (Mdller
and Gianelli say only 11th century without further specification) might
be questioned in light of the recent tendency to place manuscripts ear-
lier.52 Of the origin of the manuscript and the reasons for the lack of
rubrication we know nothing. Later interlinear annotations® on folios
4r—v, 6v, 7r, 53v, and 54r and their subsequent erasure have obscured
some accents and the upper portion of some letters. The first folio is
reproduced in fig. A.

The edition, then, is based on the archetype, Vat. gr. 1605, previously
not used in any edition.>*Where | have recorded the conjectures of the
previous editors, | have, for the sake of clarity, generally also included
the related reading of the apograph as they report it; in some instances
a negative entry appeared sufficient. In those instances where | have
preferred the reading of an apograph to the Vaticanus, the reading of the
apograph is also derived from the printed edition. | have not noted in
the apparatus editorial conjectures or errors and omissions in the
apographs for which the archetype provides correct readings. | have
supplied in angle brackets and generally without further notice initial
paragraph letters omitted in the Vaticanus®® due to lack of rubrication.
As the text has generally been cited from Wescher’s and Vincent’s edi-
tions, their page numbers are noted in the margin preceded by “Wes”
and “Vin”; | have not attempted to retain their line breaks. I have al-
lowed the scribe’s inconsistency in employing elision and nu movable

52 For such earlier dating generally, see, e.g., Dagron, Traité, 14-15.

53 On their likely nature see Gianelli (as above, note 51), 262.

54 | note the following errors in Miiller’s recorded readings of V, using his listing by
Wescher’s and Vincent’s page and line numbers: 217, 2 éroaheBévio: énotieévio V I
252,9 drepPoivovion: drepPoivovta V Il 264, 15 oxdprov: oxapiov V 11 264,17 Siéuetpo:
Sidpetpor V Il 348, 17 dhiyov d1d ypoupdtov: dAiyov (—ov per compendium)
Sudypoppdtov V 11 350, 5 npdc te yewdeoiov xol: npdc te yewdeoiov te koi V 11 350, 6 te
om.: te V Il 350, 8 &b kpwvijcar: edvkpviicon V Il 350, 10 edAnntog: edAqntov (—ov per
compendium) V 11 376, 14 &nep: donep V 11 378, 6 01 8": 618" V 1l 390, 6 BoAiBodv:
poABodv V 1. In one instance Miller has not recorded a significant difference, i.e.,
Vincent 396, 8 has AB’ (i.e.,“32”); Miiller makes no comment, while V has AB" B’ (i.e.,
32 2/3"), on which see the related note in the commentary.

55 Parangelmata 1,4, 11, 13-20, 22, 24, 25, 27-29,39%: 17 42, 43, 45-50, 52, 53, 55—
58 and Geodesia 1, 3-7, 81 60,85, 96,105 91,46 101,19 17,
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to remain as it appears in the manuscript. Errors resulting from iota-
cism, homophonic confusions, dittography (e.g., nétaAlov for nétalov
in all but one instance), and incorrect accents and breathings are not
recorded unless a different meaning is possible.

Measurement Units in the Text

For specific numerical measurements of length the author uses the
ddxtvrog (“finger”), notg (“foot”), nfixvg (“cubit”), and opyvd
(*“fathom™); the ctddwov (“stade”) is employed in a scholion. He also
mentions the roAoioth (“palm”) and the omiBoun (“span”). Propor-
tional relationships between units of measure are explicitly stated in
Parangelmata 18 and 38 and in the scholion at Geodesia 6. The author
uses 16 ddxtvror = 1 motg, 1172 nddec = 1 nfiyve, 4 nfixeic = 1 dpyvd;
also the nalosti = 4 ddxtvdor, the emBoun = 12 ddxtvlor. The au-
thor compares (Parangelmata 38) for commensurability different siege
towers built using nfixelc and nddec respectively as the units of measure.
In Geodesia 9 in measuring the volume of the cistern of Aspar, he makes
a comparison between the cubic rfiyvg and dpyvd a major part of his
presentation. An analogous situation exists for units of liquid volume,
the xepdurov and the xé&doc. Given the integral nature of the specific
measurement units to the text and the differences between, for ex-
ample, the Byzantine pous and the English “foot,” it has seemed best to
simply transliterate the measurement terms. The units of length have
the following values; for in-depth treatment see Schilbach, Metrologie.

1 8&xtvlog, pl. ddxtvrot (daktylos, daktyloi) 1.95 cm
1 modonoth, pl. todlonotodl (palaiste, palaistai) 7.8cm
1 omBoun, pl. ormBopoi (spithame, spithamai) 23.4cm
1 move, pl. nb68eg (pous, podes) 31.23 cm
1 wiiyvce, pl. mhyeig (pechys, pecheis) 46.8 cm
1 dpyvd, pl. dpyvai (orgya, orgyai) 1.87m
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Sigla: Variae lectiones et coniecturae

\/ Vaticanus graecus 1605, XI

Bononiensis Universitatis 1497, XVI

P Parisinus supplementus graecus 817, XIX
< > addenda

< ...> lacuna

[ ] delenda

Dain Dain, Tradition

Mango Mango, “Palace”
Mar T. H. Martin

Marsden  Marsden, Treatises

Sch R. Schneider
Vin A.J.H.Vincent
Wes C.Wescher
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Texts and Translations
Parangelmata Poliorcetica

Geodesia



(ITAPATTEAMATA TTIOAIOPKHTIKA )

1. ("O)oo p&v 1OV TOAMOPKNTIKGY Unyovnuatomv duoyeph kol
dvcépikto népukey, €ite d1d TO TOlKiAOV Kol SvGdLdyVwoTOV
g TovT@V KorToypophic, €ite 1t T0 TdV vonudtmy dvcAnmtov
Nl LoAAov einelv dkotdAnmtov Tolg ToAlols, iowg 8¢ T dyvmoly
5  povn mepnnidv, dg und’ arn’ odThg Thg 1OV oxnudtov Béog
10 cOoPEg KeKTNUEVOY kKol eDANTTOV, Ote un macLy Svimv
VKO A®V Te Kol YVOOTAV, UATE UMV TPOG KOTOGKELTV Kol
TEKTOVELGLY VYEPDY, LOVOV Ot TOV TodTo £€gupnKdtmv Kol
GLYYEYPOONKOTOV UNYOVIKDV €1 TV T00TV EEGnilmoty kol
10 cagivelov deopévov: otov T "AToALoSdpov | Tpdg 'ASprovoy  Wes 198
avtokpdrtopa cuvtayBévto IToAopxkntikd, to "ABnvoiov mpog
Mdprerdov £k 1@V "AyNo1oTpdTon Kol ETEpevV GOEMV TPOG
noAtopxiov £xtefévto bropviuota, 1o Bitovog npog “Attalov
[Tepi Kataokevfic MMoiepikdv "Opydvov €k dragdpwv
15  GULALEYEVTO TPOYEVESTEPWV UNYOVIK®DV ( . . . ) Bedomotikd, kol
TO TPOG MOALOPKIOY GAVIIUNYAVALOTO QUACKTIKG TE Kol
drontikd, £ni e cVOTAGEL Kol GAMGEL TOAE®Y O18pOpOL
nopayyédpota. Todto kotd thv mdAot Il cuvtayBeicay tdv f.lv
dvdpdv kabBolikhv texvoloylov, bg tolg moAholg VOV
20 amnefevopévo mavin kol dvedidyveota, dd Te TV €K TV
xpdvov Topadpopodcay ANV, AL’ dtt kol dovviOn kowolg
TOYXGVEL AGYOLG T TAV EMGTNUAV dvoporta, T Tapovon BifAe
un évia&on Tpémov ekpivapey - ig av un, thg émmoAalovong &v
00T01g GooPeiog TOV VOOV QVTITEPIONAOOTC TPOG EAVLTNY, Kol

1: 21-22 dovvhbn — dvéuatos cf. Apollod. 138:14-15.

Tit. TAPATTEAMATA ITOAIOPKHTIKA Sch:om.VB: ‘Hpwv(oc) tpooip(1ov) add. m.rec.V
(s. 14-15 ? v. Dain, 13): 1605 Heronis Poliorcetica add. m2. rec.V (? A.D. 1650 Allatii, Dain, 33):
ITOAIOPKHTIKA Wes Il 1: 4 dyvooig VBP: évvoig marg. ms. Lond. add. 15276: edyvooiq
Mar: Stoyvooiq Wes Il 4-5 dyvooiq povn VB: ebyvopostvy Sch il 5 tepiAnrrov (sic) Mar
Il 6 ebAAmTwv Marll 15 <. .. > Sch
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<lInstructions for Siege Warfare>

1. Everything about siege machines is difficult and hard to un-
derstand, either because of the intricacy and inscrutability of their
depiction, or because of the difficulty of comprehending the
concepts, or, to say it better, because of their incomprehensibility
to most men; perhaps they are comprehensible only through
<mystical> “unknowing.” For the <machines> do not obtain
clarity and comprehensibility even from looking at the drawings
of them, since these are neither easy nor understandable for all,
nor indeed readily useful for construction and carpentry. The
engineers alone who have invented and described these <ma-
chines> are required for explanation and clear knowledge of
them. For example, the Siege Machines compiled by Apollodorus
for the emperor Hadrian; the commentaries on siege warfare by
Athenaeus for Marcellus, extracted from the works of Agesistratus
and other skillful men; also those by Biton for Attalus On the
Construction of War Engines, collected from the works of different
earlier engineers; < ... > artillery construction, and defensive
and provisioning countermeasures against siege warfare, differ-
ent instructions for the protection and capture of cities. These
we have judged appropriate not to insert in the present volume
according to the general systematic method compiled by men
long ago (for this is wholly foreign now to most men and diffi-
cult to understand, because of the oblivion that comes with the
passage of time, but also because the scientific terms are not fa-
miliar to the common speech) lest, with the obscurity that pre-
dominates in these <works> diverting the <reader’s> mind to

[27]
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40 dVoepactov kotddnAov: cf. Ath. Mech. 39:1.

1.25-2.16

TEPL TNV TAV 6aeAV TG dtovion didyveoty. Mova de ta
"AmoAloddpov, Gnep eig Télog, SrocopioavTeg S EmepyocIdY
kol énevBounudtov cvvenepdvopev, tAeloto kol odTOl
cVUP®VO, TPOcELPOVTEG Kol Topaldépevor.

“Oco. &’ éx t@v Aowmdv omopddny | cuvedeEduebo ebyvooto  Wes 199

Kol Tpog dAnBelov evkotdAnmrta, “xowviig évvoiog dEiduata”
kato "AvBEéuiov dvto kol and udévov mpoPfAnuatog kol
oxnuotiopod xotolauPdvesbaor dvvduevo, undeuprog
didaokarlog 1| epunvelog dedpeva, diotelg Aé&eov kol
arAdTTL Adyou Ve’ Mudv kol adta petomonBévio Tpog TO
COQECTEPOV, MGTE TOpO TOV TLYXOVTI®WY £VkOAmC Kol
textovevesBon kol kotookevdlesbot, Toic 100 "AnoAlAodmdpov
kol todto cvunAéEavteg, oLV 1T01lg oyNUOcLY AKplBdg
droprodipevor, kateta&opey, 180teg 0T1 dVvaTOL Kol HOVOG
oYMUATIoNOC KaAdg dopiobeic 10 mepl v kotockevnv I
oKoTEWVOV Kol dVo@pactov katddnlov drepydlechort.

2. Xpelo 8¢ €071 TAV £lg TOALOPKIOY UNYOVTIUATOY * XEAWVADV
Srapdpmv Te Kol ETepooyAU@Y, 0lov OpLKTPISMY, XWeTPidwy,
KPLoQOpmV, TPoTpdymv, Kol TdV VOV £k mAokfic épevpebeicdv
EAOPPOTATOV Aos®V, TpoOg O 10 KuAOpeVa Bapn cenvoelddv
EUBOAOV, YeppoxeAovdv, kol EvMvev teviarnydv TptBolav,
kpldv cvvBétav 1e kol povoEvlwv, Evlonvpyimv gopntdv
gvmopictov, kKApudkov cvvBétav te kol Eloppotdtmv eidn
ddpopo, mpopuAakt 88 TAALY Kol TpOg TO. £ig Vyog aipduevo

f.2

Bépn kol tpog 10 VR0 | TdV TLPOoPOAMY dvamToueva, GKOTOL £1g  Wes 200

kotoBedpnoy Tdv Evdov, Stopuyoi terydv Siapdpwv didpopot,
SroPdBpor mpog mavtoiog Tdppouvg edunyavol, diyo kKAudkomv
N ovol 101 Telyeoty EmBolvoucal, ToAopKNTHPLe TOPaA OV

’ b ’ ~ b4 A ’ b ’ b \
noAeov dmopdntoto, ToAAdY SyAov kato tédEv dBpdon éni
notopudv dufdoeig. Todta kataokevd e Koto ToVg TaAOL
apyrtéktovag evmoploto T VAN, Totkilo tolg oxpacty,
EAd 1ot TOlg LETPOLS, EAOPPX TOlg Papesty, LIO TLXOVTWV

138:18-139:8.

2: 1 tdv VB:tovtwv Wes (cf. Apollod. 138:18)
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Parangelmata Poliorcetica

itself, one be too exhausted for comprehension even of what is
clear. Having clarified only the works of Apollodorus as it were
in toto with additional elaborations and secondary arguments,
we have drawn our conclusions, finding and adding ourselves
numerous concordant <items>.

Everything we have collected here and there from the remain-
ing <writers> is easy to know and apprehend truthfully,“axioms
of common intuition” as Anthemios says, and capable of being
comprehended from the problem alone and the illustration; they
require no instruction or interpretation. We have recast these
with common diction and simplicity of style for greater clarity
so that <machines> can be both carpentered and constructed
easily by anyone. After weaving this <material> also into the
works of Apollodorus we have arranged it with the drawings,
giving these precise definition, knowing that even an illustration
alone, when well defined, is able to render quite clear aspects of
construction that are obscure and difficult to express.

2. There is a need of machines for conducting a siege: different
types and forms of tortoises, such as excavating tortoises, filler
tortoises, ram-carrying tortoises, tortoises with wheels in front,
and plaited laisai, recently invented and very light, wedge-shaped
beak <tortoises> to protect against heavy rolling objects, wicker
tortoises;and wooden caltrops 5 pecheis in height; rams both com-
posite and of a single piece of wood; portable wooden towers,
which are easy to procure; different forms of ladders, composite
and very light; also protection against heavy objects that are raised
high <to drop> and against <flames> ignited by incendiaries;
scout-ladders for viewing things inside <cities>; different tools
for digging through different kinds of walls; drop-bridges useful
for all types of ditches; machines for mounting walls without
ladders; siege machines that do not fall over for use against coastal
cities; bridges for en masse river crossings of large numbers of
men in good order. <It is necessary> to construct these follow-
ing the ancient master builders, of materials that are easy to pro-
cure, varied in form, as small as possible, light in weight, able to
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f.3

10-13 éypopev — £yxduevog: cf. Porph. Plot. VIII.

13-14 Tpurza — vt cf. Olymp. Phil., Proll. 18:25-27, Elias Phil., In Cat. 129:9-11. 20-22
SimAfiv — dryvoet: cf. PI. Sph. 229b, Chrm. 166d. 22-24 6 — O¢ivou: cf. Ath. Mech. 7:1-4.

Mech. 7:2): 81 VB
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Parangelmata Poliorcetica

be made quickly by any craftsman, easy to repair, difficult to
damage, easy to transport, secure, difficult to break, easy to as-
semble for use and to disassemble. All these <devices>, which
can easily supply knowledge for generals on conducting sieges,
we have set forth in this book for both construction and use,
proceeding in order and recording them in sequence.

3. And let no scrutinizer of diction, searching for Attic compo-
sition or forcefulness of style,and beauty and harmony and grace-
fulness of <rhetorical> figures, fault us for our commonplace
and flat writing, after hearing from the wise men of the past that
all writing on siege warfare requires clarity and the necessary
conciseness, but sometimes also repetitions and reiterations and
secondary arguments for comprehension of the concepts and
operations, but that it is not suited to dialectic precepts or their
<rhetorical> counterparts and knowing that even the great
Plotinus “has written,” as the most wise Porphyry says, “without
forming his letters calligraphically, not dividing syllables clearly,
nor being concerned for correct spelling, but concerned only
with the concept and the things.”” For he knew that reality is
tripartite: words, concepts, and things. And the one who errs
regarding words is not disparaged, as he does not harm the con-
cept or the thing; but the one missing the mark on concepts is
severely reproached for speaking incomprehensibly; but the one
who is blind to things is then especially condemned, as a fool
and writer of falsehoods. For this one falls into the ignorance by
disposition that Plato calls double,*“knowing that one knows and
not understanding that one is ignorant.” But the historian
Kallisthenes says:*It is necessary for one who undertakes to write
something not to depart from his personality, but to suit the
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words both to himself and to things.” For in this way one might
come off with benefit in the discussion of things, more than
from the <works> of Philolaus and Aristotle, Isocrates and
Aristophanes and Apollonius and those who have written like
them. For on the one hand, for the young who are eager to
learn, these will not seem useless for the acquisition of basic
principles; but for those wishing to accomplish something be-
yond that, they would be completely distant and remote from
practical science.Whence Heron the mathematician, understand-
ing that Delphic dictum reminding us to be sparing of time and
that it is necessary to know the measures of time, as there is a
limit on wisdom, considered the largest and most necessary part
of the study of philosophy and the one investigated even to this
day by the greatest number to be that concerning tranquility;
and he said that it will never achieve a conclusion by argument,
but that mechanics, which surpasses teaching by argument through
actions, has taught all men to know how to live without anxiety
through one of its branches, that called artillery construction;
and in conditions of peace and war never to be anxious about
attacks of domestic or foreign enemies, provided that at all times
and in all conditions, with nourishment prepared for both sieges
and expeditions, minimum requirements called long-lasting*

1 [Marginal scholion] This long-lasting ration is compounded of squill,
boiled, washed with water, dried and cut very thin; then sesame is mixed into
it, one fifth part, and poppy one fifteenth, and all this is crushed and the best
honey kneaded into it. Divide this into pieces the size of large olives. If one
uses one of these at the second hour, another at the tenth, he will not be
severely affected by hunger.

Another compound ration is put together as follows. Take an Attic hemiekton
of sesame and a hemichoun of honey and a kotule of oil and a choinix of peeled
sweet almonds; roasting the sesame, grind and sift the almonds, peel the squill
and cut away the roots and leaves, separating it into small pieces, put it in a
mixing bowl, pound it very smooth. Next pound evenly an equal amount of
the pounded squill with honey and olive oil and, pouring it into a pot, boil it
placed on the coals.

When it begins to boil adding the sesame and almonds, stir with a stick
until everything is homogenized. And when it is quite stiff, taking it out di-
vide it into small morsels. Someone taking this, one in the morning and one
in the afternoon, will have sufficient sustenance. This ration is good also for
expeditions; for it is sweet and filling and causes no thirst.
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rations, and with certain very small amounts of food that is fill-
ing and does not cause thirst, we also especially have provision
for artillery engines. And since those who are fully knowledge-
able about the details of siege warfare also know how to defend
against it correctly, and there is really one subject <composed>
of these two opposites, they will always live then without anxi-
ety, being able to mount or break a siege through the mechanical
preparations, minimum daily food,and a common regimen com-
pletely in good order. And in opposition to those who write at
length and spend time on unnecessary words, speaking in a flowery
manner to the adornment of empty phrases that describe inani-
mate objects and praise or censure living creatures, not appropri-
ately, <but> to stress their own learning, the Indian Kalanos has
not unfairly said:“we are not like the philosophers of the Hellenes,
among whom many and awesome words are lavished on small
and simple things; for we are accustomed to recommend the
least and simplest about those things that are the greatest and
most important to life, as this is the easiest way for all to remem-
ber them.”

4. The most competent military commander, kept safe by Provi-
dence above because of his piety, and obedient to the command
and judgment and good counsel of our most divine emperors,
when he is about to besiege the enemy and rebels, must first, by
going about <himself>, precisely observe the position of the
cities; and having provided for the secure protection of his own
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host above all, begin the siege, first appearing to attack the forti-
fications in certain locations, in order that the enemy be tricked
into making their preparations there, and then deploying ma-
chines against other places. He should continuously attack the
weaker parts of the walls with relays of tagmata of soldiers, with
loud noise distract those inside and sound trumpets by night at
the stronger parts, in order that the majority, assuming that these
parts are captured, might flee from the curtain walls with the
others.

5. And if the cities are situated on high hill crests or impassable
crags, it is necessary to guard against heavy objects being rolled
down from above by the enemy. These are: round stones, col-
umns, wheels, column drums, heavily loaded four-wheeled wag-
ons, different plaited containers full of gravel or compacted earth,
and the kind <made> of boards fitted together in a circle and
surrounded with bands on the outside, which are for storage of
wine and oil and every liquid, and other things such as can be
devised for defense by the enemy.

6. And it is necessary when devising countermeasures against
these to construct wooden caltrops 5 pecheis tall, which some call
labdaraiai, each leg having the circumference of about 2 podes
thick, so as not to be shattered and broken, but to withstand the
heavy descending objects; and to construct these in sufficient
number so that they can be placed three and four deep. For by
thus surrounding the hard to reach and difficult places, it is pos-
sible to move upward without danger outside missile range. For
the forceful rush of the stones will be stilled when checked by
the resistance of the caltrops.

7. One can guard in yet another way against harm from objects
coming down. For beginning from below from the foot of the
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slope it is necessary to dig ditches diagonally and to aim at and
advance upward toward certain parts of the wall; the <ditches>
should have a depth of about 5 podes and a single wall <that
rises> vertically from the same excavation on the left side, against
which the heavy rolling objects strike, as it is a rampart and shield
for those advancing upward. The diggers should fortify the area
already dug thus: sharpening at the bottom pieces of wood about
6 pecheis in length, or trunks of young trees, like stakes, affix them
to the aforementioned vertical wall <made> on the left side
from the excavated soil, to offer resistance; these stakes should be
set on a slant corresponding to the downslope of the hill. And
having placed boards on the outside of these <stakes>, bind them
together by interweaving tree branches. And having thrown up
there all the excavated material, level straight paths for the as-
cents of the tortoises. The tortoises being deployed should be
beaked in front, that is, wedge-shaped, constructed from trian-
gular or pentagonal bases to a sharp angle in front, but rising
upward from the wide <area> below and proceeding to a sharp
<angle> at the ridge on top, similar in front to the prows of ships
set upside down on the ground, like the so-called toxikia. These
<tortoises> should be small and numerous, because they are
<then> quickly and easily constructed and readily carried by a
few men, having smooth 1-pous pieces of wood around the base
and iron nails instead of wheels, so that when set down they are
fixed in the ground and not overturned by <any> impact. And
each should have a diagonal piece of wood at the front, such as
wagons have in their poles, so as to stop it and prop it up if it
turns back downward, and especially whenever those who are
pushing it uphill grow tired and are going to rest for a short time.
It will follow, therefore, that the heavy objects, falling into the
ditch which is diagonal, are diverted, or, striking against the slanted
stakes which are in a diagonal position, are repelled, or hitting
against the beaks are deflected to either side, but the midsection
is spared the blow.
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8. It is better to deploy the so-called wicker tortoises, as they
are lighter than the aforementioned beaks and similar in form,
constructed from plaiting of freshly cut branches of willow, tama-
risk, or lime; these too are sharp in front up to the ridge on top.

9. The so-called laisai, being the lightest, are themselves quickly
made by plaiting vine stalks or freshly cut <willow> branches in
the form of arches; these should not be deployed against steep
and precipitous places, lest they bring destruction on those car-
rying them. For they are too weak to withstand the great bulk of
heavy objects; but rather one should use them whenever the
cities are situated on even and level terrain; then they will be
useful.

10. And the host that is moving upward to an attack on fortifi-
cations will follow protected at the widths of the beaks, that is,
behind the tortoises, and shielded against archery and slinging
by vine tortoises. These are as follows: the hoplites hold upright
poles that are alternately unequal in height, about 12 daktyloi in
circumference, and joined on top on a straight line to other
cross<-poles> at 5 podes, in order to retain the intervening 5-
pous distance to one another. The taller of these <poles> are one
and a half times a man’s height, the shorter ones stand <just>
taller than a man. When covered from the top, they resemble
vine trellises because of their unequal length. The <part> from
the top of the beak as far as the unequal poles, when covered,
will appear at the same time in the form of a tortoise. The poles
held up by the hoplites should have points at their lower ends, so
that when pressed into the ground, they give the carriers a rest.
And hides, or thick canvas, or patchwork <coverings> should
be hung down on the outside and in front. And double hides
should be placed from above on the unequal poles, not stretched
taut to an even and equal surface, but drawn together slightly
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Parangelmata Poliorcetica

and left loose against the unequal poles so that the missiles strik-
ing it may be sapped of their force due to the slackness of these
<hides> and lose their power, and those covered inside remain
unharmed. All the <devices> that have been described are be-
low with the drawings sequentially.
<figs. 1 and 2>

11. If the cities are situated on level and even terrain, one should
deploy filler tortoises, which are wheeled and covered in front in
order that those filling the ditches not be hit by the enemy; or
the aforementioned laisai, as these are very light and useful for
filling ditches, for filling terrains that are swampy and subject to
rain, and for leveling all kinds of depressions near the walls, so as
to make the deploying of the machines smooth and without
danger. It is necessary to examine with precise reconnaissance
those passages over ditches that appear level, since clay pots are
often hidden underground by the enemy; and for men the route
appears passable and without danger, but under the weight of
engines being deployed, since they are quite heavy, it collapses
and is torn asunder with the breaking and collapse of the clay
pots below the surface. Hence it is necessary to probe with strong
lances with secure <iron> points, or all-iron ones, or with ap-
propriate boring tools. And against the iron caltrops sown by the
enemy, which are mixed in the earth and invisible, one should put
wooden supports under the boots on one’ feet to cross unharmed,
or clear these away with farm rakes with large tines which some also
call griphanai. And after first probing for <trap->doors placed over
holes, one should dig them up with two-pronged drag-hoes. And
one should also make underground tunnels to the foundations
of the walls, secret, deep and below the surface of the ground,
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lest the enemy within spot them and dig a countertunnel and,
boring through the wall, kill by smoke or water those working
on the tunnel.

12. According to Philo the Athenian, one who wishes to take
cities without great labor should attack suddenly, especially at
vintage time or when a festival is going on outside a city. For by
seizing many people who are outside at the time, he will easily
capture the city as well or subject it to tribute, getting this in
exchange from its remaining inhabitants out of their affection
for or kinship with the <captives>. And if we wish to take the
city with stealth by night, <we should act> while the citizens are
unaware of our coming and not expecting it, in wintertime when,
because of the cold, the majority of them are gathered in their
houses and unprepared for battle, or when a public festival is
being celebrated inside the city and the majority are playing
festival games or are sluggish from drinking. Making ladders of
hides we shall bring them to the wall; these are stitched like
wineskins and, smeared around the stitches with grease, filled so
as not to deflate. For when they are inflated and full of air <and>
kept from deflating, they necessarily become upright, held firm
for climbing by the air. But if the wall should be higher than the
ladders, they are placed beneath ladders of tow which are con-
structed by being bound together with plaiting and stitching,
net-like, similar to the so-called soldiers’ packs. Hooks are at-
tached to the ends of these <nets> so that when thrown from
the leather ladders placed beneath, they catch on the merlons
and thus facilitate the ascent of the wall at will. The drawings of
the ladders are delineated.

<fig. 3>

13. And whenever the beaks discussed above go up close to the

wall with the vine tortoises, one should then deploy different
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tortoises, some for excavating the wall, others for ramming. For
excavating, therefore, there are the so-called excavating tortoises;
these are either saddle roofed and are moved forward and ap-
proach the wall covered in front, or are single winged and slop-
ing in back, but quadrangular in front and on the sides trapezoi-
dal, almost triangular. These are constructed thus: taking three or
four beams, but sometimes five for thicker and more solid results,
with a length of no less than 10 podes, a thickness of about 1 pous,
and a similar width, cut these at the top on a precise diagonal, in
order that, carried by wheels on axles <and> held up inside by
upright beams, they may approach the wall. A pillar with a
counterplate at the bottom should be set up against the wall to
hold the beams lying on top with the supports in slanting posi-
tion, in order that objects coming down from above may slide
off behind without harming the roof. And the slanting beams
that have been cut precisely in front should have iron spurs on
the bottom so that they may fix themselves in the ground and
not be dragged out of position. And hides should be hung at the
sides, or patchwork coverings or material plaited from <wil-
low> branches or palms, against missiles striking from either
side. Let them also be the same in front.\When they get close to
the wall, the front <coverings> should be furled upward. Two
men standing upright and digging through the wall can find
shelter under each tortoise; <they should> excavate to a depth
greater than one-half <the wall>, to a width as much as that of
the tortoise, and in height beginning 3 podes above the ground
in order that the material coming down from the excavating
may fall to the place left below. And the excavators should dig on
the upper portion as far as they can without difficulty. The tor-
toises should stand closer than 20 podes apart so that there may
be many of them, and the excavators may work at a sizable por-
tion of the wall. <The tortoises> should also be small, so as to be
moved sideways quickly and without great labor and so that the
missiles thrown by the enemy from the walls may not hit the
mark directly and strike the sides of the tortoises, since they have
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such <a small> distance between them. And the drawings de-
scribed are below.
<fig. 4>

14. Whenever the wall has been perforated from the facade
inward toward its depth and receives as many openings along its
width as there are tortoises, and the aforementioned two men,
back to back inside, dig at the openings without difficulty, they
no longer have need of a tortoise, as they are digging toward the
sides and are protected inside by the depth of the wall. To keep
the wall from collapsing on the diggers, it should be propped up
inside and held up preferably by numerous and thin supports,
but not by thick and sparsely placed ones. A board should be
placed above and below the supports, lest they sink into the
ground and not hold <the wall> up. When the excavating is
completed and propped up, the area between the props <should
be filled> with flammable material such as dry sticks, split dry
timbers, pine torches, and other such combustible materials and
s0 be ignited. And if any place fails <to catch fire>, it should be
ignited by incendiaries, which contain dry wood shavings cov-
ered with liquid pitch or smeared with oil. And so the wall will
collapse as the props burn. The view of the drawing is as follows.

<fig. 5>

15. Flat-headed nails 8 daktyloi long, that is, small iron spikes,
should be driven from above into the slanting beams of these
tortoises to a depth of 4 daktyloi; and the remaining 4 <daktyloi>
should rise above the surface. The area between <the nails> should
be smeared and filled with greasy and viscous clay, softened with
swine or goat hair to keep it from being broken or split. For it
will hold fast on account of the denseness of the nails and the
width of their heads. Patchwork materials or hides should be
hung from the sides to keep hot sand or pitch or boiled fenugreek
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or oil, when poured down, from dripping upon those working
within. For these substances naturally heat up quickly and cool
slowly <and> destroy men’s flesh like fire. Tortoises so prepared
will then be protected against burning by incendiaries launched
from above and by ignited flames, nor can the hot liquids that are
poured upon them penetrate inside. Similarly laisai and wicker
tortoises should be covered on the plaited parts by wet hides of
freshly slaughtered cattle as these are able to withstand fire. These
tortoises should be coated far away from stone-throwing en-
gines and arrow shooters, and brought forward to the walls <al-
ready> assembled and supplied with wheels. And the drawing is
below.

<fig. 6>

16. In the case of stone walls,some customarily put wood beams
near the bottom, so that they can be ignited and shatter the stones.
This operation is at times difficult and precarious, both because
water poured from above quenches the fire and because the impe-
tus of fire is weaker to the side, as by nature it rises up and is
stronger in its effect <in that direction>. Those working within
will not be able to remain under the tortoise because of the
force of the flame; for they will be burned. Therefore, earthen-
ware pottery is secured on the outside with iron plates and filled
with powdered charcoal. <The pots> are perforated from the
outer facade of the plate toward the bottom <and> opened with
a hole up to 1 daktylos <in diameter> and receive a small iron
tube therein. Into <this tube> another <tube> is inserted which
has a bellows.\When the charcoal is ignited and fanned, it creates
a combustion like an <open> flame that goes in under the stone
and breaks it, when vinegar or urine or some other acidic <lig-
uid> is poured upon it. And the drawing is such as has been
described. Lead workers also regularly employ this <device>.

<fig. 7>

17. If we wish to bring down brick walls quickly, we shall make

numerous perforations in them with borers while <we are>
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covered by tortoises coated on top or by laisai that have very
secure roofs and are covered on the plaited parts with hides of
freshly slaughtered cattle to ward off the heavy objects sent against
them and the hot liquids poured on them.The borers should be
similar to a carpenter’ tools: for this is an iron bar no less than 5
podes in length with a diameter of 1 daktylos and a circumference
of about 4 daktyloi. It has a blade that is also iron affixed to the
front end, 12 daktyloi wide and 8 long, narrowed in the center in
front like a garden spade. At the other end it receives a wooden
cylinder <made> on a lathe, narrow in the middle <and> turned
by a bow. It has at the center of the rear section a head-shaped
projection that goes in under and turns in what is termed a socket,
that is, a type of cap. A rod resting on the ground applies and
directs it continuously at the place being bored. The cylinder
with the borer will be whirled around with the same effect even
when moved by hand, if it should receive small rods in its mid-
section, inserted in the form of a cross like a well windlass, which
some from the shape call little stars. Make the holes in the wall at
an upward angle, higher toward the interior, so that the material
routed from the brick by the borers may easily fall down;and so
that the blade affixed to the end of the bar may be properly
raised up to its task, supported by the rod that rests on the ground
at an angle and supports itself thereon. The joint-channel of the
bore holes made by the borers, since it slants upward, will not
only cause the wall to sink, but to fall outward, with a sudden,
quite massive collapse of the wall. And the drawing of the incli-
nation is as follows.
<figs. 8 and 9>
18. The wall should be bored evenly along the same straight

[53]



10

15

20

25

5-8 Tag — témov: cf. Apollod. 144:6-7.

152:4.

18.2-19.25

ATEYOUEVOVY AT’ GAANAOV TMV TPLTNUATOV TOOX KO TETAPTOV,
T0VTE6TL SokTOAOVG £lk001, TiTot omBouny kot §00 TaAotoTds:
b24 \ e \ 4 4 e A \ Ié
£otLyop i omiBopn doktdAwv dddeko, ) 8¢ TohoioT) TEGGEpY.
Tog 8¢ TpumhoeLg Amod thig Yig Avawbev drapyouévoug Il totelcBon
¢ &md TodAV TPV, koBdmep kol Enl tdv MO{vav tpostpfikapey
TEY DV, Vo T £K TOV TPNUGTOVY Kortepyopévn VAN éni tov éabévto
katwlev ninty téNOV.

19. ("Oytav 8¢ tpurnBf xotd TdEv 10 pétwna 10V TELYOVG,
dvoyepillovton T tpAuata £x thg EEwbev Syenc éni o Evdov,
) \ er \ ’ 3 'R R ’ ’ ’ ~
00 mpOg GAOV TO Tdog GAA’ énl mdda puovov, Evroig Enpolg
E0YLOUEVOLG, UT) TETPAYDOVOLS BoTE Kotd TAGTOG Epapudlety

b /, 9 \ ’ e ’ ’ b4
GAANAOLE, GAAL TOPUGTPOYYVAOLS G TG AAOLE, TAYOG EXOVGT
npog TV Paoy doktOAwy un TAéov TpLdV, Tpog O T} KopLeH
HaALoV €oteEvoUEVOLg TpOg TO Paotdlely TO Tel 0 KoTtd TOV TG
épyooiog koipov. Kai, el évdéyxetor, dadeg ol mdooaiot
gotooav - £l 8¢ un, EOAC Enpa temiccwpévo T Betlo tetpupéve
oLV VYpG ioon T EAale éraiipévio 6TpoyyLAOL O Yivovton
ol Tascalot, Tva ueto&d Tpog GAANAOLE SloAeipoTe Exmoty,
£vBo. 70 TOp LeUPoivov Kol AVOGTPEPOUEVOV ETOVETTNTOL, KO
un tH mukvoTnTl cvpnviydpevov ofevvontat. "Otav 8¢
yeuoBdo1 ndvto 1o TpARpaTe TodOC Aypt ket Pdbog, dg
elpntou, TdA émi thic ot e00elag Tpundcbmwoay koo pécov
10 kotoderpBévta Sidympo kot ta v €€ {oov mpdg T TpdTepo.
Ta 8¢ Eoyora Il tpuoto tAaytalécBocav ¢’ Exdrepov uépoc,
o £nl Th TpOTEPOLT) TOV DOTEPWOV EMEIGEPYTTOIL GOVIPNOLG, KO
yemoOhtocoay kol bt Euopdtmv fitol tedexknudtov i
PUKOVIGUATOV ENPOV Kol EDKODGTOV @PLYOVOVY T G(106K®OV,
k0B’ v 10 dp émdpaccduevov Toyelo Ty FKKOLGLY TOLETTAL.
"E&enitndeg 0OV 01 Tdoc0A0l 00K EY0VGLY ToNV TNV ETLOAVELOV

\ \ e7 (4 9 A ’ ’ b ’ 14 ~
kot 10 SAov Vyoc, dAAa neilovég elot kGtwbev, bote kpotelv
dvvacBout 10 TOp kol Avépov éunvéovtog énovantestat. Ei 8¢
vnvepio koto TtOv T €pyoacioag xaipov f| tomov ein,

18: 5 Post dropyopévoug add. det Wes

[54]

f.15

Wes 223

f. 15v

19: 1-29 ("Oytav — £yovreg: cf. Apollod. 150:6-



Parangelmata Poliorcetica

line, with the borings 1174 podes apart, that is, 20 daktyloi, that is,
1 spithame and 2 palaistai; for the spithame is 12 daktyloi, the palaiste
4. Make the holes starting about 3 podes up from the ground, as
we also mentioned earlier for stone walls, so that the material
coming down from the apertures may fall into the space left
below.

19. When the face of the wall has been bored in sequence, the
apertures are filled from the facade inward, not to their complete
depth, but only to 1 pous, with <pieces of> split dry timbers,
which are not squared so as to fit <tightly> against one another
on their sides, but rounded like stakes, with a thickness at the
base of no more than 3 daktyloi, but narrower toward the top, to
hold the wall up during the course of the work. And, if possible,
the stakes should be pine torches; otherwise they should be dry
wood covered with pitch or smeared with pulverized sulphur
<mixed> with liquid pitch or with oil. The stakes are rounded
S0 as to have spaces between one another, where fire going in
under and coming back may ignite and not be extinguished,
choked off by obstruction.Whenever all the apertures have been
filled up to a depth of 1 pous, as mentioned, the remaining areas
between them should be bored in sequence evenly with the ear-
lier ones, again on the same straight line. And these last apertures
should be made diagonally in both directions, in order that the
channels of these latter ones may join with the earlier ones; and
these too should be filled with <combustible> particles, that is, chips
or dry shavings and combustible dry sticks or split wood through
which the fire catches <and> creates rapid combustion. Intention-
ally, therefore, the stakes do not have an equal surface over their
entire length, but are thicker at the bottom, so that the fire is able to
catch and ignite when the wind blows. And if there should be no
wind at the time or place of the work, reeds should be joined
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Parangelmata Poliorcetica

together, totally hollowed out inside, such as fowlers have; they
are blown into by a bronzesmith’s bellows. These are brought to
any place one wishes and kindle the fire, having an iron pipe in
front where the fire is. The drawing is below.

<fig. 10>

20. When the interconnected perforation as well as the prop-

ping and combustion have been completed, if the wall should
<still> stand steadfastly and be unshakable because of the thick
fabrication of the brick construction, it is necessary to attack
with rams. For even if the blow of the ram against the brick is
dissipated and weak, and it makes pit holes because of the
porousness and softness <of the brick> — rather than shaking
and shattering as occurs with stones that are hard and offer resis-
tance — yet due to the earlier work at the bottom, the wall,
weakened at its base, will be unable to withstand the continuous
batterings of the rams, but struck by force it will begin to incline
because of the interconnected perforation.
21. As for the couplings and bindings of the rams that are joined
lengthwise, the suspension systems that are appropriate in spac-
ing for both the sections of the <composite> rams and single-
beam ones (those on ram-bearing tortoises, on <portable> tow-
ers,and on double ladders), and further the drop-bridges that are
effective against the wall through them — having clarified these
minutely we have set them forth in the present treatise accord-
ing to the operation successively fitting for each.

22. If we wish to use rams to shatter and break through walls
and gates more quickly, we shall make ram-bearing tortoises,
four-wheeled tall ones, which have chains or strong, thick ropes
<suspended> from above to lift and hold up the ram. For if
lifted up from a height, the ram obtains more space behind for
movement, and carried and launched over a long distance, it
gathers more momentum and, striking the wall, renders a force-
ful and strong blow. The tortoise should be tall in form and not
<otherwise> very large, so that it may be easily positioned for
movement, having a height twice its width, the length equal to
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or slightly less than the height; thus it will be steep-roofed and
oblong, so that heavy objects striking it may be deflected <and>
fall sideways to the ground. It is constructed thus. Beams of about
24 podes in length are placed two by two, no less than 12 podes
apart; and upon them are placed timbers about 12 daktyloi thick,
not less than 1 pous wide, 24 podes high, eight in number, stand-
ing four by four on both sides. Leaning above toward one an-
other they meet at the peak, encompassing a timber that is the
ridge-pole of the tortoise. This <ridge-pole> is longer than the
length of the <base->beams and projects forward — for reasons
we shall discuss as we proceed — at that part where we wish the
tortoise <roof> to slope forward. At the middle of the uprights
other <horizontal> beams should be nailed to these, and on the
inside supports should be placed beneath to hold and prop up
these middle beams and the ridge-pole. On the outside surface
the uprights should be covered with boards 4 daktyloi thick. Thus
the frame is completed. From the bottom of the interior beams
let the inner ones be supported by uprights that are perpendicu-
lar <and> straight. The empty space between the lower beams,
that is, the interval, should have four wheels that hold up and lift
the entire superstructure of the tortoise. In order that the lower
beams not come apart, they should receive angle braces with the
cut edge unexposed, but these get their strength by having shell-
caps affixed to them, like some cutout little fists and hollowed-
out hemispheres, similar to those placed on door pivots. These
will be the bases of the steep-roofed tortoise. Sometimes the
roof of the tortoise is blunter and f latter, whenever the so-called
rafters rest up top upon the midsupports that stand upright on
the beams, and encompass the uppermost ridge-pole of the gable;
<this is possible> when the ram is obviously quite long and the
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tortoise far from the wall. For if the ram is shorter in length and
the tortoise is nearer the wall, it will not be able to withstand the
heavy objects hurled down and striking it, on account of the
flatness of the roof, but will be broken or destroyed at the joint-
fittings and become dangerous to itself and those attacking with
the ram. The ridge-pole above, which is held by the previously
mentioned slanting one-piece timbers, must project forward to
the face of the wall, in order to have a front covering on it and
<thus> intercept objects sent against the ram. For if the very
large stones thrown from the wall and the beams that are de-
scending evenly parallel <to the wall>, equally weighted and
balanced, should encounter the uncovered ram as it attacks the
wall, either the ram itself will sway and be destroyed or it will
throw and kill the men moving it. Such is the front tortoise that
holds the suspended sections of the ram at intervals. The second
tortoise is lower in height and smaller. And behind them are two
others smaller still, which are necessary for a secure approach.
These tortoises must be numerous and small, as we said earlier,
so they can be moved forward without great labor and assembled
from small beams, rather than one very big <tortoise>, because
this would require large and difficult to find materials and be
moved into position slowly and with difficulty. The drawings are
below in sequence.
<fig. 11>

23. You should be aware that the ram, lifted up by the forward
and larger tortoise, is higher at the face of the wall, lower toward
the rear. For if directed upward it delivers a very forceful blow
against the upper parts of the wall; but if it strikes against the
lower parts, <it delivers> a very weak blow, dissipated and some-
times even destabilizing.

24. In all the tortoises flat-headed nails, as mentioned previ-
ously, should be driven from above to half their <length> into
the sloping and descending parts of the roof. And the raised area
in between should be filled with greasy and viscous clay soft-
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ened with hairs and <so> kept from cracking. Against the wheels
that hold up the tortoise one should place below the lower beams
very large wedges that go in under on both sides, to hold up the
massive height. For the pins of the wheels alone, and especially if
they are short, going through each beam-<pair> like axles, will
not be able to lift the tortoise, nor will we keep it standing se-
curely at the coming movement of the ram.The wedges inserted
below not only hold up the weight of the high <structure>, but
also prevent the slipping of the wheels. Whenever we wish to
move the tortoise, we shall loosen the wedges positioned below.
You should be aware that stone walls are more quickly shaken
and shattered than brick ones. For because of the porousness and
softness of the brick, the blow coming from the ram is weak and
dissipated, hollowing and pitting the brick rather than shattering
and breaking it. But stone, being correspondingly resistant to the
hardness of iron <...>

25. The <men> of Hegetor of Byzantium made the largest
ram, 120 pecheis in length, its butt-end 1 pous thick, 5 palaistai
wide; at the front end they narrowed it to 1 pous wide and 3
palaistai thick. They nailed in front four iron coils that extended
10 pecheis, girding the whole thing with three ropes 8 daktyloi in
circumference and covering it around with ox-hide and suspended
it in the middle at three intervals from four suspension <points>.
The ropes from the reels of the ram holder, which hold up and
swing the ram, were entwined at the front end with iron chains.
They also made a scaling-ladder on the forward end of the ram,
a board being nailed in front and a plaited net of considerable
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thickness with the openings at intervals of 4 daktyloi or even
more, for easily climbing onto the wall. They mounted and moved
it on an eight-wheeled tortoise whose undercarriage below had
a length of 42 pecheis and a width of 28.And they made the four
legs on the undercarriage, which were attached at the corners
upward, each from two beams joined together, with a length of
about 24 pecheis, a thickness of 5 palaistai, and a width of 1 pechys.
Above the ram holder they affixed a breastwork, like a fence, so
that those watching out for objects launched against the ram by
the enemy could stand securely on it. They moved such a ram in
six directions, creating destruction from a height of 70 pecheis
and sweeping it to the sides in turn over a distance of 70 pecheis.
It was brought forward and moved by a hundred men. The en-
tire weight moved was about 4,000 talents. The drawing is be-
low.
<fig. 12>

26. You should be aware that some of these rams are managed
by large numbers of men, according to certain ancient engi-
neers, others are dragged by block and tackle, still others pushed
forward on rollers. Sometimes they effect their percussion going
backward and forward by means of turning reels. The craftsman
can also contrive the movement according to the sizes of the
rams and the requirement<s> pertinent to the task.

27. If we wish to examine closely the thickness of walls and to
inspect the activities of the enemy and their numbers behind the
wall, and to view the labors and schemes taking place day and
night inside the wall around the city, we shall construct a scout-
ladder as follows. Taking two squared beams with unequal sides,
about 12 daktyloi wide and 8 thick, we shall stand them upright,
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one of them between two others that lie on their side, that is, on
their thick <side>; these also have unequal sides and are sepa-
rated from one another enough to leave room for the upright on
its thick <side>. And the other <upright> is likewise put be-
tween two other beams that are of equal size and form and lying
similarly. Another beam should be placed on the ground at the
midpoint opposite the two pairs of beams that lie flat, at right
angles to and joined with the two pairs that lie flat at the point
where the two uprights stand on them. The base should take the
form of an uncial eta with double lines on the sides. From the
ends of the two pairs that lie flat we shall place four posts, two on
each <side>, which go up against and support the vertical up-
rights. Placed between these uprights should also be two other
beams, about 8 daktyloi wide and 6 thick, no less than 3 podes
apart. These four <beams> should be drilled on a straight line
with respect to one another, and the uprights should be pinned
two-thirds of the way up and the <beams> that are being in-
serted at one-sixth up from their bottom. <The inserted beams
should be able to> move down from the uprights and up again,
carried freely on a pin. They should also be drilled again up from
the pin two-thirds of their <entire length>, <so> there is one-
sixth part remaining. Understand that the area there between
the drill holes is two-thirds of their whole length compared to
the ends, that is, compared to the two one-sixth portions, which
form a third of the whole length. These beams that come down
should then receive between them a lightweight ladder pinned
by two pins at the aforementioned holes. Let the sidebars that
form the ladder be at least 6 daktyloi wide and 4 thick. From the
bottom pin that is inserted through the uprights on the elevated
sixth part of the <beams> that have been lowered, a handle should
be inserted that connects to a rung or a loop of rope or goes in
under iron rings for dragging. This <handle> is a curved and
strong post, about 8 podes long, for adequately dragging up and
bringing down through the middle of the uprights the elevated
sixth part; it raises up high into the air the entire inclined part
<of the structure> together with the ladder. It will, therefore,
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follow that when this part is drawn down by the handle, the
observer is wondrously raised upward by the other <end> and
the ladder remains upright because it is bound fast by two pins.
The lower part must be secured into vertical position, if possible
controlled by the handle; if not, it must remain stable while in
vertical position, locked on the projections either by beams run-
ning through horizontally or by pivots (?). You should be aware
that the top third of the uprights rises up to steady the beams
that incline, the upper sixth of the beams that incline, that is, the
one-fourth of their central section (as was clarified above), to
prop up the lightweight ladder which is doubly pinned at the
top; their lowest sixth, through the insertion of the handle into
it, is used for forcefully dragging from below and simultaneously
bringing up the remaining five-sixths and the ladder. Hypo-
thetically let the height of the vertical uprights as far as their
two-thirds point be as much as the height of one-third of the
wall; and from here to the two-thirds point of the beams that
incling, that is, to the first pin of the joint of the ladder, be as
much as one-half of the wall. And the ladder itself should be as
much as one-half. And the height composed of the three parts
will elevate the observer above the wall by one-third. And this is
clear. For when the height of the wall has been assumed as 60
spithamai or podes or pecheis or some other unit of measure, the
uprights standing on the base should be about 30 units. They
should receive the pin at the height of 20; for 20 is two-thirds of
30. And the beams that come down from the uprights should be
about 45 units in length. From the aforementioned pin to the
first joint of the ladder, 30 units should be encompassed. This is
two-thirds of 45, as was shown above. The ladder from the joint
itself to its remaining height should be another 30 units. The
combination numerically of the three heights makes 80. This ex-
ceeds 60 by a third; 20 then is one-third of 60. And a covering of

[69]



80

85

90

10

27.77-29.11

TPOGTEYOGULE. €M1 TO AvVATOTOV UEPOG THg KAlpokog £k Bupong |
noyelog e kol e0TéVoV (g domidog mepucapeBeione, | pdyv
0&elav kotd péoov deyduevov kol kAiow éEapkodoay £nl To
tAdyia, mpog to amod t6&ov | 6eevddvng euAdttecBot TOV
kotdokomov. OV pikpay 8¢ Bonberav napé€ovot kai oyovia
Aentd ebTovol, €mi Tovg unpovg the dvmbev éloppoc kAipakog
TEPLEIANUUEV D, KOl TETAVVUOUEVE Oypl THg TV TEPOVDV
cvuPofic, uhnme i 100 Vyoug napdracic fj ABoBdAov Tuxodoo

Il TAnyn pRi&v 1 ooy émi Tolg EOAOIG ToMoN TN KO TTOUOTION
10v xotdoxomov. Eic 8¢ thv 100 oxomod Opbiav xoai
droapéykMTov otdov uéytotov cvufaAilovial kol oxovio
técoapa €mi o dxpo TV OpBocstatdv mpocdedepéva ko |
dmextetapévo an’ evavtiog GAANA®Y, el évdebnoeton 61dnpoic
7 EuAivolg naoodAotg pokpdBev T ¥f Eunnocouévorg, Tva un
S0 10 Vyog dkpoPapficav meptvedon to pyov. Kot T oynpoto
vrdkerton, 16 te Kelpevov kol 1o dpbouévov. Il

28. (D)ivetan 8¢ amAovotépo 1 ToD 00TOD 6KONod PAoic €k
TPV povev EOdov katd nAdtog (pdg) T YR Tifsuévov, 8o
pev TAoylov &’ GAARAmV diectmtmy, Kol £T£poV KOTd HEGOV
anevovtiov cvuPefAnuévov, dg fto Atov GrAdypopov
EoYMUOTICUEV®Y - €TGV® OE TdV TAoylov LTO YAwooidog karTd
uécov 10 0p0d plotavtor: £k 8¢ TdV dkpov TA TPOC VT
avtifoivovta §’.

29. (Dyiveton 8¢ kol GAAwG - €k Tp1dv EOA@Y dVo pev Tpog T YR
KEWEV@V, A’ GAANA®OV 08 U1KkpOV ATOKEXMPLOUEVOV GOV KOTH,
nAdtog ei6déEacBon 10 OpBd - TovTmY 8 TV Kewévov SraldEmg
| &vobev dvaxeyopayuévov, kol Etépov 160v Te Kol dpoiov kol
opolog kdtwbev dvokeyapoyuévov én’ odTOV Kato TV Béoty
gpapuolopnévov, peta&h 8¢ TV dV0 kol €9’ ExATEPO TOD
émiteBévtog Ao&od 1o 6pBar xate mAdtog EuPdAiovon: A’
akpov 0& TV kewévov avtiaivovia 600 érl T0 TAGTN TOV
opOdV xail 3o and 10D Ao&od €ni T mdyn SraAdEme: AAN
00detépa. ToVTOV £0TlV AopoAiestdn og T mpoetpnuévn. Ty
8¢ o’ MM v Sidctocty (tdv) TiBeuévav thayiov kol TV

29: 11 t®v add.Wes

[70]

Wes 236

f.22v

Wes 237

Wes 238

85 ntouation Sch: ntaon V: ndon B: ondon Wes Il 28: 2 npog add. Sch Il 4 Avtov Wes i



Parangelmata Poliorcetica

thick and strong ox-hide should be <placed> in front at the top
of the ladder, like a curved shield, or one with a sharp ridge in
the middle and a sufficient inclination to the sides, to protect the
observer from bow and sling. And slender, strong ropes will pro-
vide no small assistance when bound around the sidebars of the
lightweight ladder on top, stretched as far as the joint of the pins,
lest the extension of the height or the chance blow of a stone
thrower break or convulse the beams and cause the observer to
fall. Four ropes will also contribute greatly to the straight and
unwavering vertical position of the scout-ladder, when bound
to the tops of the uprights and stretched opposite one another,
if they are fastened by iron or wooden stakes driven deeply into
the earth some distance away, lest due to the height the structure
grow top-heavy <and> sway. And the drawings are below, both
the flat and the upright view.
<fig. 13>

28. The base of the same scout-ladder is simpler, <if con-
structed> of only three beams placed on their wide side on the
ground, two <beams> on the sides at a distance from each other,
and another joined in the middle at right angles, <the three>
forming as it were an uncial eta written with single lines. The
uprights stand on the middle of the side <beams> under a tongue-
like strap. From the ends four <braces> go up to them.

29. There is also another way. Of three beams, two lie on the
ground, separated a little from each other, enough to receive the
uprights on their wide side. Those that lie <on the ground> are
cut on top at an angle, and another, equal and similar and simi-
larly cut on its bottom, is fitted in position onto them. And be-
tween the two and at either end of the imposed diagonal beam,
the uprights are inserted on their wide side. From the ends of
the beams that lie <on the ground> two <braces> go up to the
wide sides of the uprights,and two from the diagonal beam at an
angle to their thick sides. But neither of these is very secure
compared to the one mentioned earlier. And the craftsman will
determine the distances from one another of the <beams> placed
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Parangelmata Poliorcetica

on the sides and of the uprights by considering the composition
and commensurability of the height; in a similar manner will he
increase and decrease the sizes of the beams of the base and of
the height proportionally for the three dimensions.

<fig. 14>

30. Diades and Charias, the students of Polyeides the Thessalian,
engineers who campaigned with Alexander of Macedon, first
invented borers and drop-bridges and wooden towers carried
on wheels. They used to make the smaller of these 60 pecheis in
height and the base square, setting each side, length and width, at
about 17 pecheis, making them ten stories; on the top story they
contracted it equally on all sides, in a proportion of one-fifth of
the so-called area of the base, that is, the place delimited by the
four sides, as will be shown in what follows. They made some
others larger than these, one and a half times <as large> and
fifteen stories, 90 pecheis high;and even double, twenty stories, to
a height of 120 pecheis; <they used to make> each side in turn of
the base of the doubled ones approximately 24 pecheis. And they
constructed them larger and smaller, proportionally increasing
or decreasing the timbers for the three dimensions, that is, in
length, width, and depth; in a similar manner they partitioned
the divisions of the stories commensurably with the height. They
made them on six wheels, sometimes even on eight on account
of the very massive size; but for all they always imposed at the
top one-fifth of the base.

31. And Apollodorus, constructing his tower smaller, <reckon-
ing> in podes, makes clear it is two-thirds of 60 pecheis and four-
wheeled, indicating 60 podes in height. Whence he made each
side around the base 16 podes in length (apart from the 1-pous
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Parangelmata Poliorcetica

projection at the ends), 1 pous, 4 daktyloi wide and 12 daktyloi
thick, making the bottom timbers double, where the wheels are
going to be inserted in the middle of them and the center-stan-
chions <inserted> on the projections. These double timbers he
placed on their thick sides and between each <pair>, leaving
open a gap of 12 daktyloi or even more in breadth, he inserts the
center-stanchions upright at the ends; these, which some call the
tower’s “legs,” go down as far as the bottom. They are 16 podes
high, 1 pous, 4 daktyloi in width, about 12 daktyloi thick.These are
secured to the horizontal double <timbers> at the point of fas-
tening with little crossbars, angle braces, and shell-caps, that is,
hemispheres hollowed out in the center and like some cutout
little fists, similar to those placed on door pivots, to keep them
upright. And at these upright legs that are center-stanchions, he
placed, from the double horizontal timbers to the opposite double
timbers, other timbers equal in length as transversals, forming
the equal-sided undercarriage of the tower, that is, equally de-
limiting the base in order that the aforementioned four center-
stanchions be equidistant from one another at all points. Next to
each of the four <center-stanchions> he stood two <other>
stanchions, eight in <total> number, with width and thickness
equal to the others, 9 podes high. These stand next to the <cen-
ter->stanchions on either side and stand on the horizontal double
timbers and are also nailed securely (as mentioned above) to the
timbers and the center-stanchions. And so he stood the three in
order together with one upright in the middle taller <than the
others>. Let these eight be called side-stanchions.

32. And since the center-stanchions and the side-stanchions,
on account of their great width, are hard to find, it is necessary to
follow the <men> of Diades and Charias and make the lower
legs about 12 daktyloi square, but those above smaller, especially
the side-stanchions, and above all commensurate for the con-
struction of a tower of such size.
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Parangelmata Poliorcetica

33. And upon these <uprights> the aforementioned
Apollodorus in turn placed above timbers like those below and
cross-timbers, shorter in length up to a pous. And up to the top
story he decreased the <stories> placed there by a pous in length
and width, in order that the tower might be contracted above,
lest in any way it become top-heavy <and> sway, but rather that
it might stand securely due to the width of the lower base. And
some of the stories are surrounded by ledges, others have galler-
ies around them of about 3 podes in width; for these are needed
for protection against burning. Where the lower timbers that
receive the center-stanchions are separated in breadth by the afore-
mentioned gaps of 12 daktyloi or even more, Apollodorus indi-
cates <and> bids the craftsman to insert four wheels pinned
from strong <wooden> axles and secured with cold-forged iron
plating — the wheels have a diameter, that is, a height, of about
4172 podes; <and> sometimes that the same wheels are pinned
also with short iron axles on account of the imposed weight and
very massive size and these are secured two to each individual
pair of timbers, but the remaining two to the opposite timbers
on the other side, raising from the earth and holding up the
double timbers, so that the wheels may roll easily and without
hindrance and move the whole superstructure of the tower.

34. Therefore, when the construction is arranged in this way,
the first center-stanchions are found to rise above the next story
by a third part of their length. Whence <Apollodorus> in turn
placed side-stanchions on the upper timbers, taller than the cen-
ter-stanchion, and on top of this <center-stanchion> another
one, encompassed by the side-stanchions; and thus weaving at
the four corners on every story he stabilized the tower. And he
did not make the first center-stanchion equal to these side-stan-
chions, lest their joints be near one another, but rather that every
connection might alternate, separate with respect to the other,
and obtain strength by the joining and unity of the side-stan-
chions. And on the cross-timbers he placed ladders for ascending
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<the structure>, which diagonally separated one side from the
other. He secured the tower also with ropes tied on top at the
corners and in the middle, stretched outward, making a base for
the tower broader in form, like a foundation, and bound to stakes
with pins or to iron spikes and rings, fixed transversely against
the tension. He furnished no little aid for the support of the
tower through the tension of the ropes. Thus from a few small
beams he constructed a large tower equal in height to the wall.
He specified neither the divisions nor the height of the stories,
nor indicated the one-fifth contraction on top.
<fig. 15>

35. If someone who is in doubt should seek this, he will obtain
it from the lower base through the number proposed for each
side. For when the side has been given as 16 podes, multiplied by
the other side which is its equal, this makes the total area, that is,
the inner space of the four-sided figure, 256 <square> podes, and
one-fifth of these podes are approximately 51175 podes. | ask what
number multiplied by itself or by a length equal to it makes this
<amount> and | find approximately 71/e: for 7 times 7 <is>
49; and 7 times 1/6, that is times 10 minutes <10/60>, makes
70 minutes <70/60>; and again 10 <minutes> by 7 makes 70/
60. And from the summed 140 minutes <i40/60>, 120 <min-
utes> are converted into 2 podes, and the remainder to the
fraction <20/60>. So the timbers set in place for the contraction
of the top story should be approximately 71/6 podes in length.
But also the nine stories positioned upward from the lower base,
reduced from the <original> 16 podes by a pous with <each>
modulation (?) of length and width in the delimiting of the four-
sided <figure>, leave approximately 7 podes. And the same method
for the uppermost contraction of the tower should always be
<employed=> for the third and fourth and any part by those who
seek it.

36. The <men> of Diades and Charias, counting the divisions
of the stories and the elevations upward in pecheis, used to place
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the first story on the lower base at a height of 7 pecheis 12 daktyloi;
and the <next> five higher ones at only 5 pecheis; the remaining
ones at 41/3 <pecheis>. And they included in their calculation of
the height the entire thickness of the deck of the stories,and the
undercarriage at the bottom and the gable on top. Likewise for
the smaller tower also the division of the stories had the same
ratio with respect to the height.

37. The aforementioned Apollodorus, reckoning his tower in
podes, makes the first side-stanchions on the base 9 podes high;
and if he wants them all to be of equal height, he makes clear it
is six stories and the modulation (?) is only of 6 podes. And he
encloses on top approximately 23 <minutes> <23/60> of the
area of the base, placing further up timbers of 10 podes. And if
he encloses on top one-fifth of the base on the six-story tower,
he indicates that the modulation (?) of the stories at the four
sides is 1172 podes. But if it is a ten-story one, the modulation (?)
is 1 pous, as already mentioned, and intercepts on top a fifth of
the base, as this would make the upper timbers about 71/6 podes.
And for the ten-story tower, the lower side-stanchions are of 9
podes, those on the next higher four stories of only 6 podes, and
those still higher on the remaining four <stories> are 5174 podes.

38. So, therefore, not only will the towers <of Apollodorus>
with different numbers of stories be found equal to 60 podes in
height, but even the towers constructed by both groups, by pecheis
and by podes and differing in size, will be shown to be commen-
surable with one another in proportion. For if the pechys is 24
daktyloi long, the pous being 16, but twenty-four is sixteen and
half again of it, then <the pechys> is one and one-half times <the
pous=>, the pous two-thirds of the pechys. Thus 60 pecheis of the
height and 17 of the length of the base will have the same pro-
portion in podes, and so also be harmonious in ratios, because
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both are measured by a common measure. For thrice 30 mea-
sures 90, and twice <30> 60;and again thrice 8 measures 24,and
twice 8, 16. And as 90 is to 60, so 24 is to 16; and as 24 is to 16,
so also are the wheels to one another in number and in size, and
the base is to the base, as also 3 to 2. The measuring <numbers>
then have been shown to mutually have the same ratio propor-
tionally to those being measured. And so the <men> of
Apollodorus, in carrying out the construction of his portable
towers, will be found not only commensurable but in harmony
with <those> of Diades and Charias. And it is clear that the
ancient engineers and the very learned master builders carried
out the construction of machines scientifically and rationally.
39. When the construction of the tower is thus completed, if
the area lying under the base should not be even and level, but
happens to slope upward, we shall make a counterplate at the
base of the tower with the same intertwined <construction> as
it; this comes up against the irregularity of the earth and ampli-
fies the area lying below, so that the tower may be maintained
steadfast in position when turbulent battle is joined. It will be
guarded against burning from fire-bearing caltrops launched
<against it> and from ignited flames if boards are nailed on,
especially of palm or others of strong wood, except cedar, fir,and
alder, as these easily burn, break, and shatter. Hides should be
hung on the tower at the ledges and galleries, which were al-
ready mentioned during the construction <account>, not right
up against the boards, but a little bit away from them because of
the incendiaries and so that the blows of the stone throwers on
the hollow space may be weak against these <hides> and dissi-
pated with the slackening of the momentum. The tower should
be fitted with nails on top, as was discussed earlier in the case of
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tortoises, and the area between filled with greasy and viscous
clay. At the parts of the tower exposed to the incendiaries the
intestines of cattle, prepared as it were pickled in brine, are at-
tached for pouring water, as a substitute for water-shooting pipes.
Wineskins full of water are attached to these intestines; when
squeezed and pressed they dispense the water. And if somewhere
a top part of the tower that is hard to reach should happen to be
burning, but no so-called siphon device is available, reeds com-
pletely hollowed out inside, such as are used by fowlers, are joined
to one another and send the water wherever necessary. For wine-
skins, when they are attached to the intestines, carry it through
the reeds to the burning area. Also of no little protection to the
towers will be mattresses hung on the outside filled with chaff
soaked in vinegar, or nets of marine moss or so-called seaweed,
as these are capable not only of counteracting burning from in-
cendiaries, but even of resisting the blows of stone-throwers.
You should be aware that all < ... > from the fire-bearing <cal-
trops> and ignited flames < ...>

40. < ...> parts (?) the ram in suspension is carried. From the
third rung from the top of the ladder to the third <rung> of the
other, which is equal in height, the <ladders> are roofed with
boards or with plaited branches, and both are smeared with clay
or protected with hides of freshly slaughtered cattle against in-
cendiaries or stone shots. Below the third rung, 18 or 20 podes
down, the rungs there receive another roof, but not over the
entire width of the rungs. For the place for climbing upward will
be left uncovered. The pins inserted into the sidebars of the lad-
ders must project further out, in order that an area wider than
the ladders may be covered. For there the ram will be especially

[85]



15

10

15

40.13-42.18

NpTUévog otéyng dvol Paotayuoacty 16oVyEst Topd Likpov T,
{vo kol ol 1OV kplov @Bodviec €ml 10D KOTOGTPOUOTOG TOV
£6TEYUOHEVOL EGTATEG XOPLOV &ML T AVAOTEPQL LEPT) TV TELYDV
Kkplopoy®doiv - ebBpavotov yop kol evkaTdAVTOV TOV TO
GVESTNKOG Kol TPOEYOV O AmoleAvpévoy Kol dodvSetov, olod
¢ elow ol EndALelg kol T Tporv Pyl Kol 660 Um Tpog GAANAL
ovveyoueva émotnpillovrar.

41. Kod 81" ahtod 10D kp1od TteTporydvou dvtog duvicovion
evKkOAm énl 10 Telyog diépyecbon, dpoilme Tolg émi TdV THpymV
TPOELPNUEVOLG {(YEVOUEV@VY) ETTL T TAGYLOL TEPLPPOYDY. Al YOup
kApakeg adton ov meplotpagioovtat |l xt Tobg unpovg
TOPOTPENOUEVOL, GAAC LEVODGLY GlEl £PECTMONL KOL TOL DT
cvvinpodoal mpog GAARAnG didywpa. Kol | katoypoaen
npoxertar. ll

42. (Il ANV téEy xai Béotv ol kA ipokeg Aopfdvovsty
v TpdC 1) Telyel nepyouévny, ionv odsav kol mopdAiniov
Hrotl 6pONV [xatd mpdownov], kai tog puev Babuidog koo
npdcmmov 10D Telyovg kol SticBev dpopmcag Exovot- o 8¢ dr’
GAMA®V Sidympa Gvm Te Kol KETm 0V Og 0l TPHTAL GVIGO
gxovoty, AL €€ To60v 10 D10 GLVINPOVOL daoTnuo. ZTEYOG
8¢ T0g 0DTOGC TAV TPOTEPMV EYOVGL* TOPOALEGTOVGT B8 Kol KOt
T0V70. "AvTi Yap 10D £EvOg Kp1oD 1oV petall TV Tpotépwv Vo
KMudkov eepopévou dvo EEmbev Tpog Tor TOV unpdvV TAGYLO
T0éuevor émpépovtat. Obtot 8¢ ot kprol korepyosduevol Tt i
HETOKIVAGOVTEG T| ADCOVTEG TL TV TPOKEIUEVOV TO TElYEL,
TPOCEXOADVTO 1O £k TdV SmicBev oyowvia, kol | 6HoD T@ Teiyet
ai Vo énépyovion kAipokeg: AN N pev funpocBev éni tolg
BoBuovg avthic mpoceyyilet 1 teiyel: dolototon 8¢ ' avthg
M £1épa, dc0v kol 10 TPoOg GAANACG karto Thv énileviiv anéyet
didywpov, kol yivetor mpog 10 Telyog Evepyng avaBdbpa,
xotootpobeloo kol nepippottonévn i dvobev TV Khiudxov
énilev&ic. Kod 10 oxfiuo vroxerto. Il

Wes 250

f. 29v

f.30

Wes 251

f. 30v

41: 3 mpoeipnuévorlg Wes: nposipnuévav VB: tpoonptnuévav Sch Il yevouévov add. Wes I

42: 3 kot tpdoonov secl. Sch Il 12 rposeyordvto Sch: tpoceyordviat V:ntpoceyaddv B:
npoceydAnv Wes

[86]



Parangelmata Poliorcetica

effective, suspended from the upper roof on two suspension
<ropes> of not quite equal height, in order that those thrusting
the ram, while standing on the deck of the covered area, may use
the ram to attack the upper parts of the walls. For everything
that stands up and projects forward is easily broken and knocked
down, as it is freestanding and unconnected, such as are the battle-
ments and outworks and all things that are not supported by
being secured next to one another.

41. And by means of the ram itself, if it is square, they will be
able to pass easily to the wall, when there are fences at the sides
like those discussed previously on the towers. For the sidebars of
these ladders will not rotate tilting sideways, but they will remain
always vertical and maintaining the same intervals to one an-
other. And the depiction is set forth.

<fig. 16>

42. The ladders <can> take on yet another arrangement and
position, approaching the wall equal and parallel, that is, upright,
and they have the rungs <both> facing the wall and facing back;
they do not, as the first ones did, have unequal intervals <be-
tween them> above and below, but they maintain the same dis-
tance equally. They have the same roofs as the earlier ones. But
they differ in this: for instead of the one ram carried between the
previous two ladders, two rams are held, set on the outer sides of
the sidebars. After these rams are in some way effective in either
removing or loosening some of the parts lying on the front of
the wall, the back ropes are let down and the two ladders go
against the wall simultaneously. But the front one approaches the
wall with its rungs; the other stands apart from it by as much as
the interval between them at the joined area. And the joined area
at the top of the ladders, when decked and fenced, is an effective
way to climb to the wall. The drawing is below.
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Title: As noted in the Introduction (2), the rubricator failed to add the
notice of author and title in the extensive space left at the head of the
first folio of Vat.gr. 1605. A later hand (Dain, Tradition, 13, suggests 14th—
15th century) has added ‘Hpov(oc) (Sic) — mpooiu(tov ). Another hand
(Devreesse, in a letter to Dain, ibid., 33, suggests Allatius) has added in
the upper left corner *1605 Heronis Poliorcetica.” Barocius titles the
work “De machinis bellicis,” Martin IloAllopxkntixd, Wescher
[MoAopxntikd, Schneider Hapayyéiuota [ToAopkntikd. Schneider’s title
is now the most frequently cited one.

Chapter 1. Introduction
The Anon. Byz. describes the difficulty of the subject, particularly as the
result of the method, both verbal and pictorial, of his sources, lists his
major sources, and describes his own method of presentation.

3xatoypagfic: The term appears in five instances in Apollod. (158:10,
160:2,170:9, 182:3, and 186:2, four of which are attested in the tenth-
century Paris. suppl. gr. 607) at the end of a verbal description and to
introduce an accompanying drawing; the Anon. Byz. uses it in a similar
manner at 41:6 (drawn from Apollod. 186:2) and also uses the verb (o
oxfuo xatayéyponton) at 44:45, 49:25 and 51:29. For the use of the
term in the tacticians as“dessin, tracé,” see A. Dain, Histoire du texte d’Elien
le Tacticien (Paris, 1946), 49-51 and 65 n. 1; on its use in the mid-tenth-
century Sylloge tacticorum to refer to a diagram of an infantry square, see
E. McGeer,“The Syntaxis Armatorum Quadrata: A Tenth-Century Tac-
tical Blueprint,” REB 50 (1992), 227. See also Mugler, Dictionnaire, s.v.,
and E. M. Bruins, Codex Constantinopolitanus (Leiden, 1964), I11, 208.

4 dyvwoiq: The reading, | suggest, is sound, used as in Pseudo-
Dionysius, De mystica theologia I:1: eic tov yvdgov tig dyvwoiag . . . xab’
OV dmopvel Tdoog Tog Yvootikag avtiAnyelg, 11:1 8U &Preyiog kol
dyvooiog 18elv kol yvdvor 1o brgp Béav kol yvdowy. For its function
in the Anon. Byz.’s view of the drawings in his source manuscripts, see
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Chapter 1 Commentary
the Introduction, 9-10. See also below, 1:39 on synuaticude.

5 oynudrwv: The term is that used in Apollod.s introduction (137:7-
8: oyfuorta moAld kol motkida Siéypoya) and frequently in his text. On
the nature of the original technical illustrations in Apollod.’s text versus
those preserved in the extant manuscripts see below, 27:92. On the
Anon. Byz’s own approach, the oynuotioudc, see the Introduction, 8—
14 and below 1:39. On oyfjua see also Downey, “Architects,” 116.

7-8 xaracxevhv kol textévevotv: Marsden, Treatises, 44, suggests that
for Heron of Alexandria and Philo Mech. xaitookcevn refers to “the com-
plete construction of a piece of artillery from the drawing board to the
finished product” The Anon. Byz.s use of textévevoig here may then
be pleonastic, as the reversal of the terms below (1:36) also suggests, but
perhaps also emphasizes the practical nature of his focus.

9 pnyovicdv: The terms pnyovucde, dpyitéxtov and teyvitmg are all
used by the Anon. Byz. and by Ath. Mech.; Apollod. uses only teyvitoun
once and téxtwv once. The Anon. Byz. uses unyovixoi exclusively of his
classical sources or other ancient “engineers.” His use of dpyitéxtoveg is
often similar in time frame (cf. 2:14-15 kotd tob¢ néAa pyLtéktovog),
although he also describes them as moAvuoBéctarol (38:22) and
pobnuotikot (50:30, where they are also said to be able to alter the
dimensions of a siege device in terms of local topography), adjectives
not found in his sources. Whether these descriptions apply only to the
apyitéxroveg “of old” or reflect a contemporary perspective on their
level of education is uncertain. He does use roAvuoBéctatog again in
the Geodesia (1:15) of his ancient sources for that treatise. The uses of
apyitéxtwv at De cer. 701:4 and Anna Comnena, Alexiad 111:4:3 suggest
the the term was used in the middle Byzantine period of individuals
with significant education. Downey, “Architects,” 109, suggests that
unyovikog Was by the time of Procopius the term used for highly skilled
individuals with both theoretical education as well as practical skills,
and superior to the dpyitéktov, who was a““chief of carpenters or build-
ers.” C. Mango, Byzantine Architecture (New York, 1974), 24, argues that
while unyaviydg is usually translated as “engineer,” he was more prop-
erly “an architect having a grounding in mathematics.” He further sug-
gests “We may imagine that, as time went on, the architektones sank to
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the level of the craftsman.” The Anon. Byz. also says (26:6, 29:12) that
the eyvitng is capable of altering the dimensions of siege engines to
the requirements of local topography, passages perhaps influenced by
Ath. Mech. (19:1-2: "AA\d torodto unyaviuote £eott petaokevdlety
10 texviTn EuPAémovTt £l T0VG TOTOVG TOV Tpocaywydv). The reliance on
classical sources makes isolation of contemporary usage difficult. | have
used “engineer,” “master builder,” and “craftsman” respectively in the
translation.

10 *AmoAAoddpov: Apollodorus of Damascus, the chief engineer in
Trajan’s DacianWars and architect of the famous bridge over the Danube,
banished and executed by Hadrian. For editions and translations of his
Poliorcetica see the Bibliography. For a recent view that some two-thirds
of the text of the Poliorcetica attributed to him are later additions, par-
ticularly those portions describing impractical devices, and that the re-
maining third was not written by Apollod. himself, see Blyth,
“Apollodorus,” passim.

10 "Adpwavév: The text of Apollod. is presented as a response to a
letter of request received from an unnamed emperor, addressed only as
deomdne. It has been argued (T. Reinach, “A qui sont dediées les
Poliorcétiques d’Apollodore?” Revue des études grecques 8 [1895], 198—
202; R.T.Ridley,“The Fate of an Architect: Apollodorus of Damascus,”
Athenaeum 67 [1989], 551-65, specifically 560, and Blyth,“Apollodorus,”
149-53) and seems quite likely that this §ecrdtng was Trajan, not Hadrian.
The basis on which the Anon. Byz. has opted for Hadrian is unknown.
For an example of apparent corruption of Tpoiavé to "Adpiové in the
dedication of Aelian’s Tactica, see A. Dain, Histoire du texte d’Elien le Tacticien
(Paris, 1946), 19 and n. 1.

11 *ABnvaiov: His date is not certain, but probably 1st century B.C.
and a contemporary of Vitruvius, chapters of whose 10th book on
military engines are quite similar to sections of Ath. Mech. (see Marsden,
Treatises, 4-5 with references to opposing views). For editions and trans-
lations of his IMepi unyavnuérov see the Bibliography.

12 Mépxerrov: Most likely C. Claudius Marcellus, Augustus’ nephew
and son-in-law, who died in 23 B.C. (see Marsden, Treatises, 5).
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12 Aynciotpdrovn: Dated by Marsden, Development, 206 with discus-
sion of other views, to the second quarter of the first century B.C. On
the use of Agesistratus’ work by Ath. Mech.and Vitruvius see Marsden,
Treatises, 4-5.The Anon. Byz.s mention here of the use by Ath. Mech. of
Agesistratus and below by Biton of different earlier engineers may be
intended to set his own use of the classical sources in the tradition of
poliorcetic writing.

13 vropvipoaro: The title of Ath. Mech.’s work is ITepi pnyovnudtov
(Schneider, Athenaios, 8; Marsden, Treatises, 4).

13 Bitevog: His work, titled Koataokevol nolepikdv opydvov kol
xatanadtikdv (Marsden, Treatises, 12, 66), is dated by Marsden, Treatises,
6, 78 n. 1, with a discussion of other views, to ca. 240 B.C. See also
M.J.T. Lewis, “When was Biton?”” Mnemosyne 7 (1999), 159-68, who
suggests 156 or 155 B.C. For text, translation, and commentary see
Marsden, Treatises, 61-103. Biton is cited again below by name at 54:10.

13 "Artadov: Marsden, Treatises, 6, 78 n. 1 suggests Attalus | of
Pergamum, based on his dating of Biton; but for other views see Garlan,
Recherches, 167 n. 8, and M.J.T. Lewis (as in previous note).

15 < ... >:Wescher in his note (198 n.7), followed by Schneider in
both text and note (5 n. 2: “offenbar verstimmelt’), posited a lacuna
here, based on the absence of references to Heron of Alexandria and
Philo Mech. whose works are cited subsequently. Wescher in his note
suggests reading:. . . unyovucdv - (toe “Hpovog "Adexovdpéac) Belomotikd,
kol 1o (@iAmvoc) mpoc . .. . Belomoixd is attested in titles of works by
Heron and Philo Mech. (Marsden, Treatises, 18, 106), and is used below
(45:23) specifically in reference to that of Heron. Philo Mech.s overall
work is titled Mnyovikn covta&ig, Which was originally arranged in
nine books of which the fourth was titled Belonotixd and the eighth
noAhopkntikd (see Marsden, Treatises, 156). The Anon. Byz. most fre-
guently cites from the latter. On the formation of a*“corpus” of classical
poliorcetic authors, as seen in Paris. suppl. gr. 607 (dated late 9th—early
10th century by Wescher, ca. 925-950 by Dain, later by Muller; see also
Marsden, Treatises, 11-12), and consisting of the works of Ath. Mech.,
Biton, Apollod., and Heron of Alexandria (Bel., Cheiroballistra, Dioptra)
and in other versions Philo Mech., see Dain, “Stratégistes,” 379-81.
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17 Swontcd: Cf. below, 3:49-51 on dietary preparations for cities
under siege, 810 ... Ppioceng ... xai ... Swaitng and the related
scholion on the “epimonidian” compound, derived from Philo Mech.
On the hushanding and distribution of foodstuffs while under siege, cf.
De obsid. 48:12ff.

19 texvoloyiav: FOr texvoloyeiv, “to prescribe the rules of an art,”
see Aristotle, Rhetorica 1354b17 and on teyvoAoyia as “technical trea-
tise” see D.A. Russell, Longinus® On the Sublime (Oxford, 1964), 60 n.on
1:1.The Anon. Byz. here uses it not of a treatise, but of the system used
in such treatises, on which see Basil, Adversus Eunomium libri tres 1:9 (PG
29:532C): OYte yap Topev texvoroyiog Aé€ewv and lamblichus, De vita
Pythagorica 182: eivort 8¢ 1oV kapov uéypt pév tvog d1daktdv e Kol
dmopdAoyov kol texvoloyiov émidexduevov; see also George the Monk,
Chronicon, ed. C. de Boor, 2 vols. (Leipzig, 1904; repr. Stuttgart, 1978,
with corrections by P. Wirth), 1:13. Martin renders “la méthode
d’exposition générale,” Schneider “nach der ... {iblichen Ausdruckweise.”

21-22 doovin ... évépara: The wording is taken directly from the
preface of Apollod. (138:14-15). Nevertheless, it is a consistent part of
the Anon. Byz.s method to simplify vocabulary (see the Introduction,
5-8).

22 BiPAre: See on déAtg at 2:21.

25-28 Méva . . . mapaBépevor The Anon. Byz. indicates that he has
gathered his added material “from the remaining <writers>" and he
uses, in addition to Apollod., Ath. Mech., Heron, and Philo Mech. ex-
tensively and Biton more sparingly in the text. However, he also adds
clearly contemporary material, for example, the tortoise called laisa (see
below on 2:4) as well as material not found in extant classical sources
(e.g., the wheeled ladder described in chap. 46), which may or may not
be contemporary. See Dain, Tradition, 16 n. 2, for a list of new or other-
wise unattested items. The sentence lacks a main verb.

26-27 énepyacidv ... énevBopnudtov: The terms (see énevBounudrwv
repeated below at 3:7 with tovtodoyidv and éravaliyewv) may reflect
an acquaintance, direct or more likely through handbooks, with the
rhetorical system found in the Hermogenic On Invention, in which
¢pyosio (“a working out”) is a supporting statement to an epicheireme,
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the enthymeme and epenthymeme supporting statements and addi-
tional supporting statements to an ergasia. See Hermogenis Opera, ed. H.
Rabe (Leipzig, 1913), 148-52, and G. Kennedy, Greek Rhetoric under the
Christian Emperors (Princeton, N. J., 1983), 90-91. 'Enepyocic is not
found in Hermogenes, but it is attested as a rhetorical term at Porphyry,
ad lliadem 17:608:6: dAAd Sel voely 1o pév 810 pécov eipnuéva, o 8¢
KkepoAa1wddg Eevnveyuévo Yotepov Thg £nl uépoug énepyociog Tuydvio
kot énavéAnyuy, notably with éravéinyig, on which see below, 3:6,
and at Scholia ad Iliadem 13:203: Bovpoctidg (8¢) Tf Enepyacio xpioato
o momntg elrov “kepoAnv kdyev.” On the Anon. Byz.s method of verbal
description see the Introduction, 5-8).

30 xowiig évvoiag d&udpara: Proclus,in explaining the term“axiom”
(In primum Euclidis librum commentarius 194:9), comments: to0tov yép
goTv xortar tovtovug (i.€., Aristotle and the yeouérpon) dimpo kol Evvolo
xown. For a discussion of “axioms or common notions,” see Heath,
Elements, 221-22, and Mugler, Dictionnaire, at 4&iouc. | do not find the
specific formulation here attributed to Anthemius elsewhere.

31 'AvBéuiov: Anthemius of Tralles, the “chief expert” connected with
the building of St. Sophia, called by Procopius (De aedificiis 1:1:50) and
Agathias (V:8) unyovoroidc. See ODB 1:109.

33 {dwwreiq AéEewv: Cf. below, 3:3 10 1diwtikov and Geodesia 1:26 10
101 TIKOTEPOV.

34 anAdtnTi Adyou: As a stylistic term cf. Dionysius Halicarnassensis,
Ars Rhetorica 9:14:5: tog dnAdtntog tdv Kovdv Adywv.

35 mapa ... Toxdvrov: From Apollod. 137:10; cf. below, 2:16-17 Hro
TUYOVTWV TEYVITOV.

39 oynuatiopdg kaldg dropisbeic: The Anon. Byz. here appears to
distinguish by terminology (cynuotioudc Vs. oyfuc, the former term
not found in his classical predecessors) his own approach to illustration
from that which he finds in his sources and which he judges inadequate
for practical construction. See the Introduction, 10-11.

40 ddoepactov: Cf. Ath. Mech., 39:7-10: Awdmep, é0v xpivng,
goynuotoypaenuéva Tavto E0Tot To unyovnuoto - kol to év T Aéget
dbogpactov én’ adT@v eddNAov Eotot.
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Chapter 2. Table of Contents
This“table of contents” is modeled on that in Apollod. (138:18-139:8),
with adjustments for the Anon. Byzs additions from other sources as
well as contemporary material.

1 xehovdv: yeldvn = Latin testudo. For the first attested Greek use in
sieges see Xenophon, Hellenica 111.1.7 (yeA@vn Euiivn) on the under-
mining of the wall of Larisa in 399 B.C. For its debated fifth-century
origins see Whitehead, Aineias, 196, and generally RE 111:2229-30.

2 dpuxrpidov: The yehmvn dpuxrpic, a shelter for sappers undermin-
ing a wall or tunneling, is described by the Anon. Byz. at chaps. 13-15,
drawing on Apollod. 143:6-147:6, who calls them &wopuxtpidec. See
also Ath. Mech. 19:3-20:3, Vitruvius X:15:1 (with the note by Callebat
and Fleury, Vitruve, ad loc.), and Garlan, Recherches, 351. See also below
13:5; it is illustrated on folios 11r and 12v.

2 yootpidav: The yedovn yootpic, a shelter for men leveling terrain
and filling ditches, thus preparing the way for the advance of siege tow-
ers and giving access to the walls. The Anon. Byz. briefly discusses its
shape at chap. 11, following Philo Mech. 99:41-44. See also Ath. Mech.
15:13-19:2, Vitruvius X:14 (with the extensive note by Callebat and
Fleury, Vitruve, 254ff ), Lendle, Schildkroten, 6-29, and Garlan, Recherches,
234-36.The tortoise is illustrated on folio 8r.

3 xpopdpav: The Anon. Byz. describes the ram-carrying tortoise at
chaps. 22-24, following Apollod. 153:8-156:2, and that of Hegetor, the
largest in antiquity, in chaps. 25-26, following Ath. Mech. 21:1-25:2.
See also Philo Mech. 99:44 and Lendle, Schildkréten, 103—-21. The de-
vice is illustrated on folios 18r and 20r.

3 mpotpdywv: The term is found elsewhere only at Ath. Mech. (34:1,
7), used as a substantive to refer to a wheel he recommends placing on
any tortoise to permit changes of direction (on which see Lendle,
Schildkréten, 87ff ). The term here, if the reading is correct, would appear
to refer to a separate type of tortoise. Martin (449 n. 3), noting its ab-
sence in ApollodJs list and use by Ath. Mech., comments “Héron le
Jeune désigne ici, par I'adjectif npdtpoyoc, la tortue qui a ainsi une roue
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de devant”; Schneider, printing rtpotpdywv, comments in his apparatus,
*“man erwartet brotpdywv” and translates “und auf Réder gesetzt” relat-
ing it to the ram-tortoise. As the term rpdtpoyog does not appear else-
where in the Anon. Byz. and the ram-tortoise is described as tetpdrpoyoc,
Schneider’s suggestion may be correct.

4 Aeoddv: This device, as the viv ... épevpebeicdv indicates, is a
contemporary Byzantine tortoise. The Anon. Byz. describes them be-
low at chaps. 9 and 11 and refers to them in chaps. 17 and 47. See below,
chap.9.

5 ¢uBérav: In Apollod.s list they are initially called simply yeAwvav
npog T kuAdueva Bépn, later (140:9-10) 1y 8¢ yeAdvn éupdrov oxfuo
&yovoa. The Anon. Byz. describes them in chap. 7.

5 yeppoyehwvav: Wicker tortoises are described by the Anon. Byz. in
chap. 8, derived from Philo Mech. 99:29-36, and illustrated on folio 7v.

5 tpiBdAwv: Tripod barriers (not the smaller anticavalry “caltrops” on
which see below, 11:19) for use against heavy objects rolled down against
besiegers from cities on hills. The Anon. Byz. describes them in chap. 6,
following Ath. Mech. 38:2-9. They are illustrated on folio 7v.

6 xpudv: The Anon. Byz. briefly comments on composite and single-
beam battering rams in chap. 21, drawing on Apollod. 159:2-161:8 and
in chaps. 25-26, drawing on Ath. Mech. 23:11-26:4. See Lendle,
Schildkroten, 49-86.

6 EvAdomvpyiev gopntdv: The Anon. Byz. describes “portable towers”
in chaps. 30-39, drawing on Apollod. (164:10-167:9,173:9-174:7) and
Ath. Mech. (10:8-12:11 and 17:14-18:7), with some material lost (on
the lacuna see Dain, Tradition, 28-31). The illustration appears on folio
26r. Both sources use npyor. Ath. Mech. adds the adjective popntég, On
which see Winter, Fortifications, 320-21, Callebat and Fleury, Vitruve, 243
and Fleury, Mécanique, 290. Below the Anon. Byz. uses Euiivoug mdpyoug
(30:4) and gopntdv nupydv (38:20). For the compound EvAdrupyog See,
for example, Miracula Demetrii 188:31, De cer. 670:10-11, and Anna
Comnena, Alexiad XI111:3:12. For discussion of the devices see Lendle,
Texte, 71-106.
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7 xMpéxov: An inflatable hide ladder (drawn from Philo Mech.
102:12-19) is described in chap. 12 and illustrated on folio 9v. A large
section of the discussion of ladders, drawing on Apollod. 175:1ff, is lost
(on the lacuna see Dain, Tradition, 28-31); chapters 40-43 describe lad-
ders used to support rams, drawing on Apollod. 185:7-188:9, illustrated
on folios 29v and 30v. Chapter 46 describes a ladder with wheels at the
bottom and a “drop-bridge” on top that is not found in any extant
source and may be a Byzantine innovation (see Dain, Tradition, 16 n. 2).
For a discussion of ladder systems in Apollod. see Lendle, Texte, 1-35.

7-8 €idn didgopa: ON the shift from the genitives dependent on
xpelo éoti to the nominatives, an anacoluthon even more pronounced
in Apollod., see Martin 450 n. 1 and Blyth, “Apollodorus,” 134 and
157-58.

8-9 npoguAaxt ... B&pn:The Anon. Byz.describes in chap. 22 a ram
tortoise with a projecting front roof (22:48ff ) to defend against uéyistot
ABor and mAdyro E0do. dropped against the ram. For use of projecting
beams (xepoion AMBogdpor) to lift and drop large stones on besiegers, see
Marsden, Treatises, 51. The locus classicus is Archimedes’ defense of Syra-
cuse (Polybius, VIII:5: 8pyova . .. mporintovia molv tiig éndAfewng toig
kepaong: @V Tve pgv éBdotale AMBovg odk EAdTTong déka TaAdVTOV . ..
TOTE TEPLOYOUEVOL KOPYNGLE TTPOG TO BEOV 0Ll KEPOLTOLL B TIVOG GYOLGTNPLOG
Noelecav eic 10 xatackedaoua 1ov AiBov). See also the (Ilepi Ttpatnyiog)
13:121-35 and the De obsid. 48:4-5, 74:9-11, 82:6-7.

9 1a ... &vantbueva: Protection of portable towers against fire is
described at the end of chap. 39, drawing on Apollod. (174:1-7) and
Ath. Mech. (18:1-7). The phrase dvoantouévaov eroydv, which is not
found in the Anon. Byz.s known sources, occurs below at 15:16, 39:9
and 36; the precise nature of the incendiary in each instance is not
always clear. See below on mvpoBdiog 2:9. For dvémtw See Trapp, Lexikon,
s.v.:“(intr.) Feuer fangen, aufflammen, (ent)brennen.”

9 nupoBdAwv: The term is used eight times in the text, including at
14:15, where it refers to “dry wood shavings spread with liquid pitch or
smeared with oil” and at 49:20 where it refers to the handheld swivel
tube for ejecting “Greek fire” (uetd otpentdv éyxerpidiov nupoBéiwv);
this second verbal description is further clarified by the illustration on
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folio 36r. The Anon. Byz. also uses for incendiaries nvpogdpoc (€.9.,
alone as a substantive at 50:28 and as an adjective with tpiBoiogat 39:8)
and oi dvortéuevor eAdye (S€8 0N td . . . dvamtdueve 2:9). See com-
mentary on 39:8 and 49:20, and generally on pre-gunpowder incendi-
aries Partington, History, 1-21, and A. R. Hall, “A Note on Military
Pyrotechnics,” in Singer et al., Technology, 11:374-82.

9 oxomnot: These scout-ladders (Lendle, Texte, 28 “Spéhleiter”) are de-
scribed in chaps. 27-29, drawing on Apollod. (161:9-164:4). For dis-
cussion see Lendle, Texte, 28-35.They are illustrated on folios 22v and
23r.

10 dwopuyai ... dibdgopou: various methods of excavating through
walls are described in chaps. 13-20.

11 SwoPdBpon ... edufyovor. Drop-bridges attached to filler-tor-
toises specifically for use over ditches are described in chap. 47 and
illustrated on folio 35r; other similar bridges for use on folding ladders
for reaching the top of a wall are described in chaps. 46 and 49, illus-
trated on folios 34r and 36r. The invention of the drop-bridge is attrib-
uted (following Ath. Mech.) to Diades in chap. 30. The Anon. Byz. uses
both ériBéBpa and d1aB&Bpa for the device; for a third alternative see
the drop-bridges on a portable tower in Anna Comnena, Alexiad X111:3:9
(Bohemund?s siege at Dyrrachium): I pyog EbAvog xateokedooTo . . .
"Edel yop ovtmg koteskevdoBot 1ov udovva todtov, va d1d Tivev
vroPabpdv petedpov Tpog o xBapoddtepov Katoxolouévay 10 Tel}oC
¢ moAeng éxelfev evkdhmg kotadpapeitor. FOr discussion of the de-
vice see Lendle, Texte, 88—91; Garlan, Recherches, 163 and 227-28; Callebat
and Fleury, Vitruve, 253 n. 8.3; and notes on the chapters cited.

11-12 $ixo xAwubxkav . . . émPaivovcor: Chapters 50-52 describe
tube-like structures mounted on both wagons and tortoises; they are
illustrated on folios 38r and 38v. For discussion see Lendle, Texte, 107—
16, and Marsden, Treatises, 90-94.

12-13 moAopxnthple ... dnopdniota: See 53:36 where the latter
adjective is repeated and generally chap. 53, where the Anon. Byz. draws
on Ath. Mech. (32:3-33:3) to describe the riBnxiov, a weight for main-
taining the stability of ships joined together to support raised gangways
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for attacks on coastal city walls; illustrated on folio 40r. For discussion
see Lendle, Texte, 156-60.

14 $raPdoerg: Chapters 55-57, drawing on Apollod. (189:1-193:5),
describe the use of rafts for river crossings; they are illustrated on folios
41r and 42r. For discussion see Lendle, Texte, 177-83.

15 é&pytéxrovag: See above on 1:9. For a view of the content of
military “architecture,” see Leo, Taktika, Epilogus, 59-60.

15-19 edndpiora tfi OAy ... eddraAvra: The list of desirable charac-
teristics is modeled on Apollod., omitting his 0cxovoto and dbotpwra,
using evdidAvta for ebAvta, and adding evotvBerto (which is found at
Apollod. 155:16) npog v ypeiov. Cf. Heron, Bel. 90: Tiveton 8¢ 1o
TAEIGTO LEPT TOV TOVTOG OPYEVOL GpopeTd, Smwg, £0v 8én netopépechon
70 §pyovov, Mcaviec adtd evkdnog petopépmotv. See also below on

22:63-64.

16-17 Hmo tuydviov texvitdv: See above on 1:9. For a tenth-century
Byzantine example, cf. Leo diac. (16:21) xoi 1o Elendrerg éxhoyh
teyvutdv étextaivero, Of Nikephoros Phokas preparing for the siege of
Chandax.

20-21 orpatnyikhy émothunv . . . &eodidlew: The phrase is re-
peated at Geodesia 1:20-21 and in the scholion at 6:13. Cf. Leo, Taktika
1:3: Ztponyuen {(téyvn) 8¢ oty otpatnydv dyoddv cvvdoknoic fyouv
pelétn kol yopvacio Letd oTpotnynudtov fitol tponainy cuvabpoicod.

21 égodialew: Cf. Apollod. 137:10-138:1 Todtd oot pwdioca,
déomnota . ..and below 45:2, and Geodesia 1:21 and in the scholion at
6:13.

21 8éMte: On the use of the term for “codex” and its relation to
BiBAroc, see Atsalos, Terminologie, 106ff.

Chapter 3. Stylistic Issues
The Anon. Byz. combines here his own observations on style and gen-
eral subject matter with cited material from Porphyry (Vita Plotini) and
Plato, and with uncited material from Ath. Mech., Heron of Alexandria,
and Philo Mech.
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1 é€ovvyiotfic: For the noun see Demetrakos, Lexikon, and
Koumanoudes, Synagoge, s.v; Souda, Epsilon 1802 defines the verb:
g€etdlewv tolg SvuEr. As literary criticism cf. Synesius, Dion 267:18,
BiBAiov é€ovuyiCerv and Julian, Orationes 7:216a: 00d&v Borvpoactov dvdpa
otpatidy uh Aav £€axpiBodv und’ é€ovuyiley 1o toradra (i.€., philo-
sophical problems).

1 drmikifovoav: On Atticism in the tenth century see R. Browning,
“The Language of Byzantine Literature,”in S.Vryonis, ed., The*“Past”in
Medieval and Modern Greek Culture (Malibu, Calif., 1978), 103-34, repr.
in R. Browning, History, Language and Literacy in the Byzantine World
(Northampton, 1989), XV, esp. 117-19, and Kustas, Rhetoric, 64—66.

2-3 dewbtnro ... edpvBuiav: The list is due to the Anon. Byz.
Aswvétmg and kédAhog are among Hermogenes’ seven qualities of style in
the De ideis, the former the cornerstone of the system and a component
of Attic style (see Kustas, Rhetoric, 65).

3 {dwwtikdv . .. ¥mrov: On the former term for “ordinary” as op-
posed to “professional” style, cf. Aristotle, Poetica 1458a21,and “Longinus,”
Mepl Yyoug 31.2 with the comments of D. W. Lucas, Aristotle, Poetics
(Oxford, 1968), 208. On the latter as “flatness of style” see Hermogenes,
De ideis 2:1:6, 2:4:14, and 2:11:60.

4 1dv ndAar copdv: Apparently Ath. Mech., who is quoted in what
follows.

6—7 Tavtoloyidv kol Eravalfyenv kol énevBounpdrev: The Anon.
Byz. has added these terms to the recommendations for clarity and
conciseness (cagnveiog ... cvvtouiag) given by Ath. Mech. On the
Anon. Byz.s method see the Introduction, 5-8. On the difficult relation
between repetition and clarity see Kustas, Rhetoric, 70 and 94; on
émavéAnyig, see Hermogenis Opera, ed. H. Rabe (Leipzig, 1913), pp. 423ff;
for énevBopnuoto see above on 1:26-27.

8-9 droAextikdv ... &voikelog: FOr Ath. Mech.s t@dv 8¢ pnropikdv
napayyeludtov ovk oikelog eivat, the Anon. Byz. changing Ath. Mech.s
pnropukdv to Swoudexticadv and adding the second phrase, perhaps, as
Barocius suggested (ad loc.), reflecting Aristotle, Rhetorica I:1: “H pntopikn
£0TIV AVTIGTPOQOG TH SLOAEKTIKT.
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13 xai tdv npoyudtov: The phrase is not in the passage of the Vita
Plotini and is apparently added here by the pragmatically oriented Anon.
Byz. to mark the contrast between “concept” and “thing.” For the op-
posite perspective, passages extolling a knowledge of calligraphy, gram-
mar, and orthography, see N. Oikonomides, “Mount Athos: Levels of
Literacy,” DOP 42 (1988), 16778, esp. 170-71.

13-14 Tputtas . .. mpdyuact: The phrasing is not found specifically in
Porphyry or Plotinus, but is found in the sixth-century Neoplatonists
on the controversy over the subject of Aristotles’ Categories. See, for
example, Olymp. Phil., Proll. 18:25-27: 00 uic toivov yéyove 86&a mepi
100 oxomod TV Kartnyopidv, dAAG tocodtan yeydvoot 86&at, Soo o Gvto
roBéotnke- Tprrtd 8¢ TodTO, §) Tpdynoto fi vonuoto i eovaod, kol Tor ugv
npdrypoto OedBev mopdyetot, Tor 8¢ voforto HId ToV vo, al 8¢ povol Lo
thig youyfc. elg tocadta toivuy kol 0 okorog pepiletar. Tov (88) diapdpov
aipéocmv TovTov uept{ovcdv Tpelg yeyOvootv aipécelg nepl ToV 6KomoD,
kol 1 pev Eheyev mepl eovadv uovov StaréyesBon 1ov "Aprototédn, eic iv
v 6 Hopedptog, i 8¢ mepl povev mpoyudtov, eig iv Av 6 ‘Epuivog, 1 8¢
nepl pdvav vonudtav, eig iv v "AAéEavSpog; and Elias Phil., In Cat.
129:9-11: tprrrar 8¢ tor Svtar, pwvol, vofuorta kot Tpdypote. Ot ey odv
nepl VAV elpfract 1Ov okondv, bg ALEEavdpog kol Evotdbiog, ol 8¢
nepl vonudtmyv, og [Mopevpiog, ol 88 mepl tpayudtov, d¢ ‘Epuivog.

19-20 v kot 81é40eotv ... &yvolav ... SumAfv: The closest state-
ments in Plato are at Sophist 229bc: Tnv dyvowav 186vteg ef nn koTd:
pécov ovThg Tounv £xel Tivd. SumAf youp ot yivouévn ... TO un xaterdoto
11 dokelv eldévar, and Charmides 166d: poBoduevog uf mote AdBw olduevog
uév 1 eidévor, eidwg 8¢ pnf, but Plato does not use the phrase xato
SduéBecv in this context. It is, however, widely used in discussions of the
“double ignorance” by John Philoponos, for example, In Aristotelis
Analytica Posteriora commentaria 13(3):191:20-25: Kot 8140ec1v 8¢ ohm,
411 ddkertal mog kot adThv 6 Exwv kol oleton eidévarl Nratnuévec. 810
Kol SR kokelton i Totord T dyvotor: 00dE Youp 01dev Tt 0Ok 010ev, GAAA
uh e180¢ kol adTd TodTO Ayvoel, 3Tt dyvoel. bty odv T kortd S1dbecty
dyvow) and cf. Aristotle, Analytica Posteriora 1:16: Ayvoio 8’ 1y un xort’
omdpacty dAAG kot S1dBectv Aeyopévn €oti pév i S cvAloyiouod
yryvouévn dmdan, suggesting that the Anon. Byz. has derived the con-
cept from an intermediate source. Curiously similar phrasing is also
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found in G. Pachymeres, Paraphrase of Pseudo-Dionysius (PG 3:1020A):
olovton Tfj Exvtdv yvooet 10 Belov eldévat, vosodvteg Ty SumAfjv dyvoiav,
dnhovétt Ty kot didBecty, kol 1o Belo dryvoodvteg, kol Tt dyvoodoty
ovk eidbtec. Martin (ad loc.) argued that the Anon. Byz. misunderstood
Plato, because of his use of i8évar instead of oi{esBou or similar verb for
“supposing” rather than “knowing’; Schneider (ad loc.) suggested that
there is a corruption of the text. | have retained the reading of the
archetype as an apparent error on the part of the Anon. Byz.

22-24 6 ictoproypdoog KailicBévng ... Beivar: From Ath. Mech.
7:1-4; for Kallisthenes, Aristotle’s grandnephew, who accompanied
Alexander as“recorder of deeds” see F. Jacoby, Die Fragmente der griechische
Historiker (Berlin, 1923; repr. Leiden, 1957), no. 124. For the Byzantine
position on the relation of person, style, and subject matter, see Kustas,
Rhetoric, 145.

2627 ®holdov ... "AmoAlwviov: The list replaces one in Ath. Mech.
which reads: Straton, Hestiaios, Archytas, and Aristotle. Schneider,
Athenaios, 53, suggests that the changes are due to the Anon. Byz.s igno-
rance of the first three (who are connected with works on mechanics).
Martin (260) notes, however, that the Anon. Byz. employs the list in
relation to Kallisthenes’ dictum on the relation of style and subject,
while Ath. Mech. employs his relative to the Delphic dictum to be
sparing of time. The changes, then, may relate to this different point of
comparison.

Presumably the Anon. Byz. is citing authors whose approach to their
subjects is more academic and abstract than he considers appropriate in
a treatise on poliorcetics. Martin plausibly conjectures that Aristotle and
Isocrates are cited as sources of rhetorical theory, Aristophanes (of
Byzantium) and Apollonios (Dyskolos) as grammarians. His suggestion
that the Anon. Byz. has confused Philolaus with Philodemus who wrote
on rhetoric seems unnecessary. At Geodesia Chap. 8 the Anon. Byz. cites
Pythagorean views of the cube which may be traced to Philolaus and
he is perhaps cited here, following references to Plotinus, Porphyry and
Plato, as an example of a more philosophical approach than the Anon.
Byz. intends to employ. Philolaus is also cited a number of times by
Proclus in the In primum Euclidis librum commentarius.
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32 pobnpoticde: The characterization is that of the Anon. Byz.

32-33 10 Aedgikdv . .. ¢eidecBan: The dictum is cited from Ath.
Mech. 3:4-5; attribution of knowledge of it to Heron and the combi-
nation with the following comment are due to the Anon. Byz.

33-34 & 10D xopod . .. cogiag): From Ath. Mech. 4:12-13, where
it is said to be tdv dpyoiov prhocdenv. For its likely source, Anaxarchus
of Abdera (4th century B.C.), see Schneider, Athenaios, 52-52.

34-42 15 péyotov ... &vordvrog: The section is taken with minor
variations from Heron, Bel. 71-72. Marsden, Treatises, 44, notes on
drapatio that the theme of “si vis pacem, para bellum” (or “para
machinas”) was an ancient commonplace. Cf., for another view, the
comment of Theo. Sim. 1:4:1: thv moélwv é€omvaing depoktov odoay
ENGuPove molepikdv te Opydvov ynpedovoav S0 10 €k Thig elphvng
poBupiov toAAnv repexyeloBo thg Opdxng: dpdraxtov yap elphvn kol
npounBdeioc 0Ok dveyduevov.

44 d\yapréoy: The characterization here and below is that of the
Anon. Byz.

44 ¢mpovidiog: This spelling, which is that of Vat. gr. 1605 as well as
the manuscripts of the Anon. Byz.s source text Philo Mech., is retained
by Wescher and Schneider, changed (to émwuevidiolg) by Barocius, Mar-
tin, and Garlan, Recherches. Garlan, ibid., 372, connects it to the Cretan
philosopher Epimenides, known for his sobriety and abstinence;a con-
nection to émwovn is closer to the manuscript evidence.\Wescher (277)
notes that while Theophrastus (Historia Plantarum V11:xii:1) has oxiAing

. ¢ 'Emuevideiov xahovuévng, the reading is questionable, as
Theophrastus adds 1 éno i yphicewg £xer v npoonyopiov. FOr discus-
sion and bibliography see Garlan, Recherches, 372, and Dain, Tradition,
101-2.The nature of the compound is described in a scholion written
at the top, left margin, and bottom of folio 3v, drawn from Philo Mech.
(88:26-89:10); it is linked in the manuscript to the text by an asterisk
above the word érnipovidioig. The scholion is also in ms. B and published
by Wescher (277-79), who titles it <ITepi énpovidiov gopudixov). On
the oxiAAn see Garlan, Recherches, 372.

46 mAnopiog ... éumowodowv: Cf. Philo Mech., 89:9-10: ¢dpuocov-
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NoL YGp 6Tt Kol TANGUIOV Kol dlyay 0VK EUmotel.

47 péAiota morodpebo npdvorav: Cf. Heron, Bel. 72:9: néicav npdvorov
notelobon.

47-49 Ko énei ... émotiun: Cf. Aristotle, Topica 163a:2—-3: éniyeipdv
411 tdV évovtiov plo émotun, SAong tdv dviikelpévov dEiwoete piov
etvor, and Analytica Posteriora 69b:10-12: npoteivavtog 81 piow elvor tdv
EvavTiov EmeTAUNY, | 0TL OA®G 00Y N DTN TV dvTikelpnévay evictatal,
1008’ évavtio dvtikeipeva. Cf.also John Philoponos, In Aristotelis Analytica
Priora commentaria 13(2):478:27-479:1: "Eawv 8¢ Aéym éxeivog &1t oy 1
DTN EMIGTAUN TOV EVavTioV, EvoTduey 0VTOG: TO EVOVTio, GVTIKEIUEV A,
TOV OVTIKEWPEVOVY i €0TLV €MLGTAUT, 0VKODY TV Evavtiov pla £oTiv
gmieTAUN.

49-52 oi ... 81d€ovov: ON the husbanding and distribution of
resources while under siege, see De obsid. 48:12ff.

51 edra&ig: For concern with evtadio cf. the preface to Leo, Taktika
(PG 673D-674A), where the term appears three times.

52-54 Ok dmewxdg . . . xatavaricxoviag: Drawn with minor varia-
tions from Ath. Mech. 4:9-10.

54-56 &vOnpoiextodvidg ... wéyovtog: The Anon. Byz. adds. For
dvOnpodexteiv see Demetrakos, Lexikon, and Trapp, Lexikon, s.v.

57-61 KdAavov ... eidBapev: From Ath. Mech. 5:8-11; for Kalanos,
the gymnosophist Sphinas who followed Alexander, called by the Greeks
Kalanos, see RE X:1544-46. It is notable that a letter from Kalanos to
Alexander is preserved by Philo Judaeus, Quod omnis probus liber sit (ed.
F. H. Colson, Philo, with an English Translation [10 vols., London, 1941],
1X:64) which has a quotation with a similar beginning, but quite differ-
ent continuation ("EAAMvev 8¢ prhocdgorg ok éEopotodpedol, oot adTdv
elg Toavnyvpy Adyoug uedétnoay).

60 Brogedestdrmv: The Anon. Byz. adds.
Chapter 4. Feints and Deceptions to Begin a Siege

The Anon. Byz. draws here on Philo Mech. 98:14-17 and 98:45-52 for
the tactics of feint attacks, continuous attacks in relays at weaker sec-
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Chapter 4 Parangelmata Poliorcetica

tions of the walls, and use of noise and trumpets to frighten and confuse
the enemy.

2 otpotnyikdtotov dpyovta: For the superlative cf. Anna Comnena,
Alexiad 1:7:4 of her father Alexios and VI1:2:5 of Nikephoros Bryennios,
and Michael Psellos, Chronographia 1:24:3 of Bardas Skleros. Below at
58:3 ¢Edpyovteg is used of the military leaders who will benefit from
use of the Anon. Byz.s work;that latter term is also used in the scholion
below at Geodesia 6:13. For the terms see R. Guilland, Recherches sur les
institutions byzantines (Berlin-Amsterdam, 1967), 1:380-404, “Le com-
mandant en chef des armées byzantines,” esp. 393 on &pywv and exarque.

3 avtoxpatdpov: The reference is apparently to multiple emperors
and thus applicable to much of the first half of the tenth century, but
may be used of sequential emperors; see also below, 58:6—7 Bzocténtwy
Kol QLAOYP1oTOV GvaKTOV ‘Pounc.

4 &mootdroag: The term is used frequently by Anna Comnena for
political “defectors”; see also M. McCormick, Eternal Victory (Cam-
bridge,1986), 187. Presumably that is the sense intended here, although
it is difficult to find revolts in the first half of the tenth century requir-
ing sieges. In ca. 922 Bardas Boilas in the citadel (6y0pouc) of Paiperte
was taken by John Kourkouas (Theophanes Continuatus, ed. I. Bekker
[Bonn, 1838], 403-4), and in 932 the false “Constantine Doukas” was
taken in the fort (ppodpiov) of Plateia Petra (Theophanes Continuatus,
421);for an example of suppression of the drootocio Of the Slavs in the
Peloponnese (probably 934), see De admin. 50:35-70 and for treatment
of defeated defectors see De cer. 634:9ff. Martin (276) also suggests
Melitene, captured in 934.

4-5 18 ... mpdtepov: Cf. Leo diac. (11:3-5) of Nikephoros Phokas
preparing the siege of Chandax in 961: évvoia yodv énfiABev adtd, kOkA®
10 dotv nepleABelv kol &g 10 dxpiféc TodT0 KaTOcKORR GO, Vo Grot
napeikot Tposarydyn tov morepov, and Anna Comnena, Alexiad XI11:2 of
Bohemond at Epidamnus: xoi xotockonficog tod nolopkelv HpEato.

5-6 xaithv ... eoAa&v: Not directly in Philo Mech., but perhaps a
summary of Philo Mech.s recommendation, 96:43-46: BaAduevog 1o
otpatomedov E£m BEAOVG £nl ToVG AoPAAEGTATOVE TOTOVG, TEPLYOPOKDCTG

[169]



Chapter 4 Commentary
KOKAQ @ av | Suvatdv, elto pHACKOG KOTOGTAGOG TO10D THY ToAopKioLy.
7 xaotpopoyeiv: See below on 10:1.

10 npdg 1t caBpérepa: Cf. Philo Mech. 97:13: kot tovg dioBevestdtoug
TOMOVG ... TNV TPOTNY TOLool TPoBoAny.

10-11 éx dwadoxfig ... taypdrev: The Anon. Byz’s paraphrase of
Philo Mechs éx 81adoyfig otpatiwtadv. On the tactic of continuous
attack in relays, particularly the technical use of éx diadoyfic, see Garlan,
Recherches, 159ff, with caveats in F E.Winter, review of Garlan, American
Journal of Archaeology 80 (1976),92,and R. K. Sinclair,“Diodorus Siculus
and Fighting in Relays,” Classical Quarterly 16 (1966), 249-55. Similar
recommendations are found in Maurice, Strategikon X:9, Leo, Taktika
XV:15-16 (following Onasander (XLII:7), and in the Sylloge tacticorum
(104:6),and in great detail in Nikephoros Ouranos, Taktika 65:100-116,
who recommends that the army be divided specifically into three teams,
two teams resting while the third presses the siege. The De re militari
(318:19ff ) recommends “no let up by night and day in attacking the
wall”

The term téypoto (Philo Mech. uses it at 96:48: Aedtepov 8¢
Aoyioduevog eic tdynoto y énapyiog Staddoeic T yedpyio) is used here
not in the technical sense of the four imperial regiments at
Constantinople, but of smaller units of troops, perhaps equal to a Bé&vdov,
a unit of about three hundred men, as frequently in Leo, Taktika, e.g.,
IV:2: AwoupeicBm toivov 0 maig Vrd o6& oTpatdg eig Tdynata, fyovuv T
Aeyduevo Bévda didpopa, kol £t1 brodronpeicbo eig dexapyioc. On the
term in this sense see Dennis, Treatises, 263 n. 1,and Dagron, Traité, 69 n.
18.

12 céAmyyag: The tactic is from Philo Mech., and perhaps best ex-
plained by Onasander, XLII:17: dxovcBeica yop molepio cdAryE dmd
el @V &v vukti ToAANY EknAnéy Emeépel 101 TOMOPKOLUEVOLS (G TiOn
KoTh KpaiTog Eadwkdoty, Bote Tog TOAOG Kol To¢ EndAEerg dnolmdvrog
eevyewv, although neither Philo Mech. nor the Anon. Byz. indicate that
the trumpeters are actually already on the walls. Leo, Taktika XV:20
(following Onasander), also recommends use of trumpets to cause fear,
while the Excerpta Polyaeni 54:7 (ed. and trans. P. Krentz and E.Wheeler,
Polyaenus, Stratagems of War, 11 [Chicago, 1994]) recommends use of trum-
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Chapters 4-5 Parangelmata Poliorcetica

pets all around a besieged city to deceive the besieged into thinking the
city has been taken from all sides. See also Garlan, Recherches, 397.

14 peramvpyiov: On the term for “curtain walls,” taken from Philo
Mech., see Garlan, Recherches, 340.

Chapter 5. Objects Rolled Down From Cities on Hills
The Anon. Byz. draws here on Apollod. 139:9-12 (cf. Ath. Mech. 37:5-
38:1 and Philo Mech. 94:32-33). The Anon. Byz.s list omits Apollod.s
EVAmv kopuoi (“tree trunks”), adds xiovec, Tpdyor, and cedvdvlor (this
last perhaps from Ath. Mech. 37:7), elaborates on Apollod.’s references
to wagons and wicker containers, and adds the section on “barrels” and
the concluding general reference to containers. The objects listed are
illustrated in front of a fortification on a hill on folio 7v, the final four
with labels (cpdvdviog, Tetpdrpoyog duao, dyyelov nerhexuévov, dryyelov
rolwvdpik(dv). The depiction of a column drum, labeled cedvdvioc,
helps clarify the use of the word ceévdviog in a poliorcetic context; see
Demetrakos, Lexikon, s.v. no. 5, and Rochas D’Aiglun, “Athénée,” 800
n. 1, who translates as meule. See, however, another explanation offered
by N. P. Milner, Vegetius: Epitome of Military Science, 2nd ed. (Liverpool,
1996), 125 n. 7. The illustration shows a hole in the center of the drum
with a rod running through it (presumably to prevent the drum from
falling flat while running downhill). See also Lendle, Texte, 187.

lel ... dvoBdrov: For Apollod.’s "Eav én’ 8xBoig bymAaic. The word
Adeoc appears in Apollod. 143:5 at the end of the section, introducing
the related illustration. See below on 10:22-23.

21& &vabev ... évavtiov: The Anon. Byz. adds.
5 éx nhoxfig Sidgopa For Apollod.s stpoyydic.
6 memAnuévng: The Anon. Byz. adds.

6-8 xai ola ... Dypod: The Anon. Byz. adds; for casks to store water
during a siege cf. Maurice, Strategikon X:4:42-43: 8¢1 i nifBovg
dotpaxivovg T Podtreig teheiog nposvtpenilety kol yeuilew Y8atog; and
49-50: v toi¢ niBorc o1 Povttiorc (= Leo, Taktika XV:75).
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Chapter 6.Wooden Tripod Barriers

The Anon. Byz. here interposes a solution to the problem of objects
rolled against besiegers, drawing on Ath. Mech. (38:2-9), delaying
Apollod.s solution until the next chapter. He is apparently in error,
however, in seeing Ath. Mech.s tpifologand Apollod.s #ufolov as sepa-
rate devices; on the error see Lendle, Texte, 134 and n. 149. Blyth,
“Apollodorus,” 152, also concludes that the two devices have the same
function, but suggests that the uBoAc in the text of Apollod. are “in-
troduced as something new and more elaborate.”

1-2 rpBddovg ... EvAivoug: Here not the spiked anticavalry weapon
(on which see below, 11:19), but, in the Anon. Byz.s interpretation of
Ath. Mech., large tripodlike structures to repel heavy objects rolled
downhill. They are so depicted on folio 7v. The noun is found in Ath.
Mech.; the Anon. Byz. adds the adjective. The passages in which the
term is used in various military applications are conveniently collected
by F Lammert, RE VI:A:2:2413-15.

2 MaPdapaiag: The designation “lambda-shaped constructions” is added
by the Anon. Byz. and is found in tenth-century treatises to describe
other military devices. Leo, Taktika X1:26, so describes spear-tipped
uévove placed against lambda-shaped frames and set around a camp to
prevent cavalry incursions; the passage is paraphrased by Nikephoros
Ouranos, Taktika 65:69-70. On the passages see McGeer, “Tradition,”
134-35,and M. Anastasiadis,“On Handling the Menavlion,” BMGS 18
(1994), 1-10, specifically 2-3. At De cer. 670:12,671:1-2 AoBdopéor are
mentioned, but without description, among the siege equipment for
the Cretan expedition of 949; only four such items are specified in this
list. Reiske, De cer. (1:670-71), explains“arietes e duobus tignis ad angulum
acutum instar Graeci A commissis suspensos,” but perhaps trebuchets.
See also Du Cange, Glossarium, at Aoufdopaic:.

Chapter 7. Ditch with Wall and Beak Tortoise
The Anon. Byz. draws here on Apollod. 140:3-141.3. For illustration of
the ditch with fence, the latter labeled roscaloxoria (a term found in
Apollods text at 143:4, o broyeypoupéva oxfinota thg Téepov, Thc
noccalokoniog, €tc., but oddly not in the Anon. Byz.s text) see folio
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7v, and for the beak tortoise see folios 7v and 8r. For the Anon. Byz.s
“ausfuhrliche, freilich durch Fehlinterpretationen beeintrachtigte
Beschreibung der Schnabelschildkrote,” see Lendle, Texte, 133-35, esp.
134 n. 149. Both the Byzantine text and accompanying illustrations
differ significantly from the reconstruction of Apollod.s device sug-
gested by Lendle.

2-3 &k ... dpyopévovg: The Anon. Byz. adds.
34 xaimpdg ... &vépyecBar: The Anon. Byz. adds.

5 7oiyov: The term is from Apollod.; on its use for any lesser wall see
Garlan, Recherches, 331 and 391, and Lawrence, Fortification, 72.

7 npoteiyiopa: The Anon. Byz. adds.

9 vedxia: The Anon. Byz. adds. Martin, following Du Cange,
Glossarium, cites parallels for the word in the De obsid. and the Parekbolai
(for both texts see De obsid. 49:18 with van den Berg’s n.18) and trans-
lates “troncs de jeunes arbres”; Schneider renders “Aste.” The word is
also found at Leo, Taktika, Appendix (1104:5-8),and Nikephoros Phokas,
Praecepta militaria 1:120, where McGeer translates “saplings.”

10 én’ &protepd: This detail is an addition here and below by the
Anon. Byz; thus the wall would be on the troops’ left side as they ad-
vanced.

11-12 Aedo&evpéva ... xAiow: The Anon. Byz. appears (as Martin
notes ad loc.) to misinterpret Apollod.s néccalot ... Ao&ovuevor 1@
av1® xMpar (“stakes having the same inclination”).

13 «Aédovg ... mepideopeiv: For Apollod’s kAéddwv dykaAidec
nep1déovron. Martin (ad loc.) notes that the participle refers to the sub-
ject of the infinitive and has xAddovc as its object, yet translates “attacher
tout autour des branches d’arbres réunies en fagots.” Schneider renders
“umwinden sie mit biegsamen Baumzweigen.” On droyxaliley see F
Adrados, Diccionario griego—espanol (Madrid, 1986),s.v. doblar, citing only
this passage.

13-15 xoithyv ... édvaPdceig: The Anon. Byz. adds.

17-22 rovtéomt ... to€ixiev: The Anon. Byz. adds. The geometrical
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descriptions (note cuvestdoog) are characteristic. On the terms see below
on 7:21 and 22.

21 émoxneBéviev: Martin (ad loc.), whose later manuscript read éri
cuvpicBeicdv, emended to émcvoguyybeicong (as does Wescher) and
reasonably suggested “il est évident, par la description qui précéde, que
ces tortues doivent étre comparées a des proues détachées des navires,
renversées a terre de maniere a présenter la caréne en haut, et serrées les
unes contre les autres.” This accords well with the illustration of the
beak tortoise on folio 8r. Schneider emended to énioxnebéviawv, which
seems the simplest. For the prows of ships being used to ram walls, see
Philo Mech. 95:23-24: 1&v peyddov oxapiov #upoloc eig 10 teiyog
¢uPéAn; and 99:6-8: Iontéov &’ €otiv kol EUPOAGS eig TO peTambpyLo Td
O PELOTATO TOV UEYGAWY OKOPDV.

22 ro€wciov: The precise nature of the comparison is uncertain; Dain,
Tradition, 159 n. 2, suggests “Il s’agit d’'un nom donné a certains navires.”

22-24 wxpdg ... ¢épecBor: The Anon. Byz. adds here, but see the
same recommendation below, 13:35-38, from Apollod.

24-25 xai ... flovg o1dnpodg: Wescher (ad loc.) and Schneider (ad
loc.) detected corruption in the text of Apollod. (140:11-12) that the
Anon. Byz. interprets here; Blyth (“Apollodorus,” 134 and n. 18) saw
the work of a redactor and careless copyist; Lendle (Texte, 133 n. 148)
attempts to retain the readings. The manuscript readings of Apollod.
appear to suggest an alternative, smooth beams for dragging or iron
wheels. The Anon. Byz. has suggested a combination of smooth beams
and iron nails to secure the device when on the ground.

27-28 dHomep ... dua&or: The simile is added by the Anon. Byz. If
pressed literally, the comparison would not seem to illustrate clearly a
pole that would secure the tortoise in position, as Lendle, Texte, 135,
argues.

28-29 tva ... émotmpily: For Apollod.s katd thy brootpognyv épeidov.

29-30 xoi pédMota ... péAdaect: The Anon. Byz. adds here, perhaps
influenced by Apollod. 142:1: dvarabew tovg pépovrag (Cf. below 10:14—
15).
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Chapter 8. The Wicker Tortoise
The Anon. Byz. draws here on Philo Mech. 99:29-37 (ITowodvtot 8¢ i
veppoxeldvar éx 1dv nhexBéviov yéppov Gvebev é¢ 6&slav yoviay
ovykhetsBéviav Tpoc BAANAw, hoodTog 8¢ kol ék tdv npdcbev; in Philo
Mech. they are then covered with hides and set on beams with rollers).
For illustration of the device see folio 7v; see also above, 2:5.

3—4 itetvov ... popikng ... eldpag: The Anon. Byz. substitutes for
Philo Mechs yéppwv, apparently reflecting contemporary practice. Cf.
De obsid. 50:5-6: &Bpoilerv 8¢ kol KAnpatidog kol Pépyog itetvag 1
uvppviog Tpog moinow Aosdv; and Nikephoros Ouranos, Taktika 65:86—
88: Aoatoag eite dmd KAnudtwv duneiiov, eite dno Pepylov itéog, 7y dird
popylov.

Chapter 9. The Laisa
For a discussion of the etymology of the term Aaico and its appearance
here and in various other tenth/eleventh-century sources see McGeer,
“Tradition,” 135-38. Laisai are illustrated on folios 8r and 35r.

2-3 év oxfipott tpomikdv: FOr i tponuc as “arch” see C. Mango,“On
the History of the Templon and the Martyrion of St Artemios at
Constantinople,” Zograf 10 (1979), 4 and n. 16. The laisai illustrated
on folios 8r and 35r show a rounded arch; for the phrase cf. below,
10:12-13 év oyfuott ... yehovng, 17:12-13 év oxnuatt knmovpikod
nAatvAieyiov, and 44:36-37 év oxfinatt nadvtévovu dykdvog. It is worth
noting that Nikephoros Ouranos, Taktika 65:88-89, says of the shape of
the laisa: 10 8¢ oyfjuc ovTdV va eiciv Tponikdg oikov. £61m & 10 Endvm
Hépog olov 1o 6Téyog awtic kot 0EvTepov. He adds that they should have
two doorways (Bvpidwv) with enough room for fifteen to twenty men.
On the passage see McGeer,*“Tradition,” 135.The Anon. Byz. may have
smaller versions in mind; the illustration on folio 8r shows 4 men, that
on 35r a single man.

Chapter 10.Vine Tortoise
The Anon. Byz. draws here on Apollod. 141:5-143:5. For technical
discussion of the vine tortoise and the Anon. Byzs interpretations of
Apollod., see Lendle, Texte, 136-41, and Blyth,*“Apollodorus,” 134.The
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frame of the tortoise is illustrated on folio 8r; a modern drawing is
given by Lendle, ibid., 139.

1 xactpopoyiav: For Apollod.’s rolwopxic. For the term cf. Theoph.,
1:379:18-20: nopadedokndg adT1d mpodg KasTpopayioy KpLov
gvTelAdiuevog abTd, To pev telyn Xepodvog edapicat, De cer. 670:10: s
¢ é€onAicemg kaotpopayiog, With a list of equipment and engines for
the Cretan expedition of 949, and J. Haldon, Constantine Porphyrogenitus,
ThreeTreatises on Imperial Military Expeditions (Vienna, 1990), C:196-97:
BipAto unyovikd, Eendrerc Exovia, kol Pedomotlikd kol Etepo puddio
T brobéoer Hyovv mpog moAéuovg kol kaotpopayiog. The Anon. Byz.
uses the term here as an aspect of a siege (mohopxia), specifically the
attack on the fortifications. See also above, 4:7. On «éotpov (castle,
citadel of a city, the fortified city as a whole),see ODB 11:1112,and J.F
Haldon and H. Kennedy,“The Arab-Byzantine Frontier,” Zbornik Radova
Vizantoloskog Instituta 19 (1980), 76-116, esp. 94—96 and nn. 56 and 60.

1 Aadg: For Apollod.’s 8yhoc.

2-3 npdg t& TAdTN TV EuPoAmv . .. Htol 1@V yelavdv SnicBev: The
Anon. Byz. here interprets, adding the final explanatory phrase, a diffi-
cult passage in Apollodorus that seems to suggest that the troops are in
the area between the two rear sides of the beak tortoises. The text of
Apollod. reads: "AxolovBhocet 8¢ 6 Sxrog O épyalduevos T moAopkig:
yrtdvo Eov, g Eotan (Sch. coni. fyeton) eig 1o nddn tdv éuPdrov. See
Lendle, Texte, 137, and Lacoste, “Poliorcétiques,” 237 n. 3.

4 &dha: For Apollod.s xéuaxag (vine-poles).

5-10 &vica ... #otwcav: The Anon. Byz. introduces here a charac-
teristic of the design that only appears at the very end of the Apollod.
text. Blyth,“Apollodorus,” 134 and n. 18, argues that the vertical poles
are a later addition to the Apollod. text and at variance with the original
design, that the Anon. Byz. has in his description tried to reconcile this
irreconcilable confusion.

6—7 xatd 8¢ névte nédag: The text of Apollod. is corrupt here. For
discussion of the Anon. Byz.s interpretation see Lendle, Texte, 138, and
Lacoste, “Poliorcétiques,” 238 n. 2.

11 évadevdpdow: The comparison is added by the Anon. Byz. For
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Byzantine examples see Koukoules, Bios, V:282.

12-13 év oyfuat ... xeAdvng: For Apollod.s Tvo 1o br’ adTdv oyfiuo
nxehovn. As Lendle, Texte, 136, notes, we can only conjecture what type
of tortoise Apollodorus had in mind; Lendle opts, based on various
similarities, for the ram-tortoise. See his illustration, ibid., 137.

14 &g Eipn: For Apollod.s otipaxag (“spikes at the butt-end of spears”
cf. Kolias, Waffen, 199 n. 85). For Elgoc as “point,”“spike” see, ibid., 195
n. 67.

15-16 Aéppoata . . . AMva mayéa, fi tpoywva: The text here is problem-
atic. Martin (ad loc.) suggested that the Anon. Byz. was reacting to a
corruption in the text of Apollod. at 144:2, 8¢ppeic 1 Ao fj tpryivoc,
“linen” skins making no sense. Martin proposed to emend the text of
Apollod. with Aelag for Awag (thus, “skins, either smooth or hairy”),
noting that at 146:4-5 Apollod. speaks of 8¢ppeic tpiyvan, but argued
that the Anon. Byz. actually wrote Aivo here out of respect for his source.
Whether two or three coverings are in question is also unclear. The
reading of V is tpuywvo (Sic),““ragged,” and perhaps the Anon. Byz. uses
it, trying to remain close to his source, as equivalent to péxoc (“patch-
work” = centones, on which see the commentary on 13:21). Notably
below at 13:20-21, where he also paraphrases Apollod. 144:2,the Anon.
Byz. writes dépuato | pdxn okémovra, §| to €k Bepydv §| @olvikov
nendeyuéva. Schneider,who prints Aépuoto 8¢, i Mve moyéao, 7y tpiyva,
translates “Haute, Sackleinen oder Filzdeken.” On protective body ar-
mor made ¢x Aivov see Kolias, Waffen, 152-55.

20-21 tva ... éxhdmron: For Apollod.s {va éxAdmton 1o mepmduevo.

22-23 Ta 82 broyeypaupévo ... drdxewvton: The reference is to the
group of illustrations on folios 7v and 8r that depict the devices de-
scribed in chaps. 5-10. The list in Apollod. (143:3-5) is much more
specific: Kol €011 10 broyeypouuévo oxfuoto thig tdepov, Thig
ToccoAoKonioG, T00 uBolov, Thg durélov, Thg xelmvng, kol 10D Adgou
oxfin.

Chapter 11. Filler Tortoises, Probes for Various Traps
The Anon. Byz. here combines and elaborates on passages from Philo
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Mech.:99:41-44 (filler tortoise as wheeled and covered in front), 85:23—
29 (burying pots over which men can safely walk, but which siege en-
gines cause to collapse), 100:4-6 (probing for buried pots and hidden
ditches), 100:6-11 (probing for doors and caltrops), 99:11-13 (secretly
undermining walls), and 99:18-19 (using smoke against miners). On
the ywotpidec see above, 2:2, and cf. Anna Comnena, Alexiad XI:1:7:
TOV £KTOG TOVTOV dLOKELUEVOV TAOPOV Og &V PLILT] TANPOCAVTEG KOVEWG,
o¢ elc plov émipdvelay cvvaedfvor tolc €9’ Exdtepa Topokeluévorg
nediosy. The device is illustrated on folio 8r, lower right.

1-2 (B} ... xeipevor: Cf.above, 5:1. The contrast, not in his classical
source, may be the Anon. Byz.s own;Wescher (209 n. on line 3), how-
ever, suggests that there may be a lacuna in the text of Apollod.

2 vmotpdyovg: For Philo Mech.s tpoyotc ... &ovoor.
4 &no tdv évavtiov: The Anon. Byz. adds.
4 mMttevtan: For Philo Mechs titpdoxovtot.

5 Aaicag: The Anon. Byz. adds; see above on 2:4 and cf. De obsid.
74:18: €1 8¢ kol Aodoog ywotpidag ot éxBpol énvoncaivro.

5-9 yxpnoipovg ... momomueda: The explanation is not in Philo
Mech., and apparently is the Anon. Byz.s addition.

6 éviddpoug kai dbrnduPpovg: Philo Mech. twice (82:28, 97:27) uses the
clause ¢ov un YropBpog i 6 témog; the elaboration is apparently the Anon.
Byz.s own.

7 évayepilewv: For the compound see Demetrakos, Lexikon, s.v., and
cf. below, 12:15, 15:6 and 19:2.

7 Maxxiopora: Philo Mech. mentions (85:30) among defensive prepa-
rations for a siege digging téAuate and (100:23) besiegers filling them
in; the later term is the Anon. Byz.s substitution. On Philo Mech.s term
see Winter, Fortifications, 270-71.

7 ¢€opadilewv: Cf. Josephus, Bellum Judaicum V:106-108:1: é€opadilewv
10 uéyxpt 100 teiyovg drdotnua . .. dverAnoOn pév T kolde kol
xopadp@dn oD TOTOV.
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7-8 toig teiyect mAncralovta: Schneider translates “und so geht man
bis dicht an die Mauer heran.”

12 xepdua: The term is from Philo Mech.; it appears below in Geodesia
9 as a technical unit of liquid measurement. The nontechnical use and
context here would seem to justify the translation “clay pots”; I retain
keramia in the latter passage. On the tactic see Garlan, Recherches, 365—
66. The Anon. Byz. omits Philo Mech.s additional comment, cé&avtog
& otopaTo POKEL: AonmToV YOp £0TL.

12-14 7oig pév dvBpdmnoig . .. karaddvewv: The Anon. Byzs elabora-
tion with added explanation on the weight of the machines for Philo
Mech.s @ote tovg pev dvBpdrovg unbev ndoyewv devov €n’ adTdV
Badilovtog, T0¢ 68 mpooyouévog xeEAMVOG Kol UNXoVALOTO £n’ odTdY
KotadOvew.

14-15 xoi dracndcBar . .. xepapiov: The Anon. Byz. adds.

16-17 petd ... émndeiov: The Anon. Byzs elaboration for Philo

Mech.s cepopdotaic. On cepopdotg as eidog dxovtiov see Souda
1V:347:21 and Kolias, Waffen, 178.

16 éxovriov: The Anon. Byz. chooses the classical term; on dxdévtiov
for uévavdov see Kolias, Waffen, 194. On the latter see also J. Haldon,
“Some Aspects of Byzantine Military Technology from the Sixth to the
Tenth Centuries,” BMGS 1 (1975), 11-47, esp. 32-33.

16 Adyxag: On the use of the word for the “point” of a spear see Leo,
Taktika XX:116 (1044D), XX:188 (1064C), t@v xovtapiov tag Adyyog,
and Kolias, Waffen, 195.

19 c18npod¢ 1p1pdrovg: Here the small anticavalry or antipersonnel
spiked metal ball (see Dennis, Treatises, 263 n. 2), illustrated on folio 8r.
The adjective is to distinguish it from the large wooden barrier devices
of the same name (see above on 6:1-2). Cf. Leo, Taktika \VV1:27,in a list of
infantry equipment: tpiBéiovg dvadedepévoc d10 Aentdv conkoudtny,
kol év HAwotl 61dnpd dmoxpotovuévog, d10 10 £toipmg cuvoyoyécBot
avtde, and Procopius, De bello gothico V11:xxiv:16-18.

20 droBépata: On the tactic see Garlan, Recherches, 399 n. 44b.
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20 brodfpact: For Philo Mech.s év8pouidog (“a soldier’s high boot,”
LSJ). On the brédnue in the middle Byzantine period as a high military
boot replacing greaves, see Kolias, Waffen, 72; McGeer, Warfare, 62; and
Koukoules, Bios, 1V:414.

21 yeopyixoic: FOr knrmovpikoic in Philo Mech.

22 ypipbvag: The term is added by the Anon. Byz. Cf. Hesychius,
gamma, 924:1: (yprpa.cBan) - ypdoeetv. ol 8¢ Edey kol dpdooey - Adkovec,
and The Oxford English Dictionary, 2nd ed. (Oxford, 1989-), at “griffaun,”
“graffane”: “a grubbing ax.” The illustration on folio 8r shows a tool
very similar to a modern rake being used to dig up the caltrops.

24 d1céAhong: The term is from Philo Mech.and not illustrated in the
manuscript. On the Byzantine tool see A. Bryer,“Implements,” 70 and
fig. 16; A. Harvey, Economic Expansion in the Byzantine Empire, 900—
1200 (Cambridge, 1989), 124; and M. Kaplan, Les hommes et la terre a
Byzance (Paris, 1992), 48. Cf. Miracula Demetrii 154:7-8: tag xehdvog
Kol ToVG Loy AoVg kol Toig O1kéAA0G KaTaAelyovTeg EQuyoy ... ol ToAéuiot.
See also below, 17:13 for other implements.

27-29 va. ... drorécwot: On methods of counteracting tunneling/
undermining see Polybius XXI1:28:11-17 (repeated in De obsid. 76:22—
77:16), smoke from burning feathers and charcoal; Anna Comnena,
Alexiad XI11:3, the siege of Dyrrachium in which the tunnelers are
driven off with fire from a resin-sulphur mix on reed tubes; and White-
head, Aineias, 199 nn. 37:1ff and 37:3. For examples of tunneling/un-
dermining as a siege method see, for example, Dahabi, in A. A. Vasiliev,
Byzance et les Arabes, Fr. ed. by H. Grégoire and M. Canard, 3 vols. [Brus-
sels, 1935-68], 11.2:242. Dahabi indicates that a Byzantine attempt on
Amid in 951 involved “une galerie souterraine d’une longueur de 4
milles,” but this failed when discovered by the inhabitants. See also Leo
diac. (25:19-26:8), undermining the walls of Chandax in 961 (heavily
modeled on Agathias’ description of Narses’ siege of Cumae); Anna
Comnena, Alexiad XI:1, undermining the walls of Nicaea, and XIII:3,
tunneling to and undermining the walls of Dyrrachium; and esp.
Nikephoros Ouranos’ recommendation of it above all other methods,
Taktika 65:139-42.
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Chapter 12. Tactics to Induce Capitulation.
The Inflatable Ladder

The Anon. Byz.combines here two separate passages from Philo Mech.,
the first (96:27-34) on siege tactics ending xAipoxog étoinovg &xovrog
AéBpa tAncidoavtag @ teiyet, the second (102:12-19) beginning Kot
KAomnyv uev voktog i 1o oxvtivag kMpokog npocBévroc. The illustra-
tion on folio 9v shows a ladder with both sidebars and rungs stitched,
indicating that in the view of the illustrator the whole device was in-
flatable; the rope net with hooks over the wall is also clearly shown. A
similar rope ladder with hooks is also shown on folio 35v.

1 edxémog mopheiv: For Philo Mech.s AMfyesBour. The term seems strong
given brdgopov below. Rochas D’Aiglun translates with “s’emparer”
and Schneider “erobern.” For the force of mopbeiv see Garlan, Recherches,
24,

2 *ABnvaiov: Philo Mech. is said to be “of Byzantium” by Vitruvius,
Heron of Alexandria, Eutocius, and the Anon. Byz. himself below at
48:1. Ath. Mech. (15:13) calls him “Athenian,” apparently the source of
the contradiction. For discussion see Garlan, Recherches, 284, and
Schneider, Athenaios, 59-60 n. on 15:13.

3 &0pbav: The Anon. Byz. adds.

4—6 eddratov ... EE&ew: For Philo Mechs padiéotar’ v AdPoig to
dgoTv.

7-8 t@v moAtdv . .. Svrov: The Anon. Byz. adds.

8 dveAniotov: Cf. Thucydides 3:30:2: 8dhacoav ... 7 éxeivol e
dvéAmiotot éntyevécBoun &v Tiva coict moAéutoy.

9-10 8re ... toyxdvovow: The Anon. Byz. adds.
11-12 0% nAhB0ovg ... oxordfovrog: The Anon. Byz. adds.

13 «Mpoxag ... deppativac: The device is from Philo Mech. who
uses oxvrtivag; the illustration of the ladder (folio 9v) retains Philo Mech.s
term, perhaps indicating a similar illustration was in a text of Philo
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Mech. available to the Anon. Byz. or his illustrator. While the device
seems fanciful, for the use of inflated skins for swimming support see
esp. Xenophon, Anabasis 111:v.9-11: & drodapévto kot puonBévta pading
ov mapéyor v SdPactv. For general discussion with classical refer-
ences see J. Hornell,“Floats and Buoyed Rafts in Military Operations,”
Antiquity 19 (1945), 72-79.

15-16 dote pn dramveiv: The Anon. Byz. adds.
16-18 épguocwpévov yap ... avaPaciv: The Anon. Byz. adds.
18-19 Ei ... €in: The Anon. Byz. adds.

19 oturnrmivang: The term is Philo Mech.s. On the use of flax/linen
for netting in Byzantium, see Koukoules, Bios, V:331ff. On nets and
rope ladders for climbing, cf. Aeneas Tacticus 38:7 (diktdwv cveinv f
Ehapeimv | Talg éx tdv oyowvimv kAipa&l) and Vitruvius X:15.7.3 with
Callebat and Fleury, Vitruve, ad loc. See also below, 44:35 and 49:3.

21 dwtvwrai ... 10 Aeydpeva sdpxva: The Anon. Byz. adds. For the
use of the Latin term (e.g., Caesar, Bellum Gallicum 11:17,*“hanc <i.e.,
primam legionem= sub sarcinis adoriri”), cf. Maurice, Strategikon X:3:9-
11 ( = Leo, Taktika XV:48, and Problemata X:11): "Avtixewvton 8¢ toig
toladtong Poraic kil kpeudpeva EEmbev 10D teiyovg Kot TOVG
Tpopoy VoG, odpriva, oxotvia einuuéva, Toviiha kpeudpevor.

22-23 &nd ... depuativev: The Anon. Byz. adds.

24 npopcydvov: The term is from Philo Mech.; see also at Geodesia
2:14 where the same term is taken from Afric., Cest.

24-25 xai o¥tag . .. devberilwot: The Anon. Byz. adds.

Chapter 13. Tortoise for Excavating

The Anon. Byz. here draws on Apollod. 143:6-144:11.The device, which
protects sappers excavating through walls, is illustrated in position against
a curtain wall with merlons and between towers on folio 11r, labeled
xehmvn dpvktpic; two men dressed in calf-high boots, thigh-length tu-
nics (xopédia), and felt hats (koperadxio), each wielding a two-pronged
pick, are depicted excavating one side of a similar fortification on folio
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11v, with the wooden props and fire depicted on the other side; finally,
another similar tortoise labeled yeAdvn dpvxtpic anAd Emikeypropévn IS
depicted on folio 12v. For the device see also Ath. Mech. 19:3-20:3;
Vitruvius X:15:1; Callebat and Fleury, Vitruve, 262—63; Garlan, Recherches,
351, and above, 2:2.

1-2 (T)& ... duneloxehdvarg: The Anon. Byz. adds.
1 dvotépe npoppnBévta: See 7:15ff,
3 dagdpovg: For Apollod.s molvtpdnovc.

4-5 tag Aeyopévag dpuktpidag: Apollod. does not name the device in
his description, but does use the phrase yeAwvav dropuvxtpidmv in his
table of contents (138:19). Ath. Mech., in his brief description, uses the
phrase tfic dpvktpidog yeAovng; Anna Comnena, Alexiad XI111:2:3, uses
opukTpidoc.

5-9 radtog ... o¥twg: The Anon. Byz. adds.

5 S1ppbrovg: On the term see Trapp, Lexikon, s.v., who gives “mit
zweiseitig abfallendem Dach, mit Satteldach.” It is added here by the
Anon. Byz. Such a triangular form is also found in Vitruvius (X:15:1):
“Quae autem testudines ad fodiendum comparantur ... 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, intuentur.” This
form of the tortoise is not described or depicted; see below on 13:7 and
cf. 6&bpputogat 22:11.

7 wovormtépovg: The term, added by the Anon. Byz., is contrasted
with dippirovg and thus apparently refers to a tortoise with a single
slanting roof, like a lean-to, which accords with the Anon. Byz.s de-
scription and the illustrations on folios 11r and 12v. Barocius renders
“unicam habentes alam retro,” Schneider (note, pp. 21-23) “Pultdach,”
suggesting a connection with the architectural use of 16 ntepdv as
*“*Schwebedecke; also povéntepog ein Gebdude mit einem Dache.” Closer
parallels for <o ntepdv as a defensive barrier may lie with Procopius, De
aedificiis 11:8:14: Snep dmokpovesBor d1d omovdiic &xwv oikodouiov Tivar
0 100 neptPorov LrepPoAfl Etépav évijye kot adTO HAAGTR TO TV
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oxoméAmv yertdvnuo, tpokdAvppo toic vOévde poyopévolc diel Ecopévny.
ntepd TNV oikodopiov kadodotl tadtny érnel donep dmoxpéuachot Tod
telyovg doxel, and with the interesting device described in the Scholia in
Euripidem (scholia vetera) in Phoenissas 114: &ALot 8¢ ZuPolrd poct tovg
kaBétog, To VOV kadodpeva ttepd, drep €0Ti Tf kotookevti To1dde. BOpav
KOTOOKEVOGOVTEG TOMV KOTG Te Ufjkog kol TAGTog Tfj TOAN 1oV Telyovg
EEwBev abdThig xahkd nétada kabBnlodov g dAdyaAkov thv Bdpav
vouiesBot. toadny éndve thg TOANG {oTacoy ovy Edpaiov ALY Honep
kpepopévny. tdv 8¢ nvAdv kAelouévov xobiecav dvobev thv
kexorkopévny Bpav, fric péypt 100 éddgovc pBdvovsa ExdAvnte TdiC
nOdog dg Ov undeuiov émiBovAny yivesBor €60’ d1e kol mvpog
npoc@epouévov tolg noAaig Euiivalg oVoaic. kol molepiov pev
noAlopkodvIov 1d¢ Te THAag fxhelov kol o EuPolo kabiecay - elpfivng
d¢ olomng d1d 10 Thg TOAog 0Vo0g peydhag duoyEpetoy TapE ey £V Te T
xhetecBon xai dvoiyecBar, tadtog uev elwv dvepyuévag 810 mavtog,
gonépag & Mprodvio 10 EuPéim 814 Tvog unyovipotog avTd kobiévieg
kol dvédlkovteg. FuPorov xalel éx 100 dvmbev drd t0d Teiyovg
guBdrrecBor EEmBev 1@V LAY, xolkddetov 8¢ 1 10 dedéobon kol
nogoiicBon yodkd. The phrase povontepo nhextd, dg dfbev yidbiov in
Nikephoros Ouranos, Taktika 65:95, apparently refers to plaited screens
on laisai.

8 1paneloe1deic g Tprydvoug: The Anon. Byz. adds this description;
the phrase seems awkward as the sides of the tortoise would appear to
be specifically triangular rather than trapezoidal. Schneider renders“eine
unregelmassige Figur, so ziemlich ein Dreieck.” For similar geometric
influence on description of a tortoise see Anna Comnena, Alexiad
XI1:3:1: Mikpdv tiva xeAdvny . .. v TopoAAnAoypopie cynuortt.

10-11 814 ... &pyov: The Anon. Byz. adds.
12 6poiwmg ... wAdrog: The Anon. Byz. adds.
13 Ao&dg: The Anon. Byz. adds.

13 npdg 8vuyo: The phrase here is from Apollod.; the Anon. Byz. adds
it again at 13:19 and at 49:12 in his own description of a triangular
drop-bridge.

13-14 brotpdyav dEbvev: The Anon. Byz. adds here; only at the end
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of his description of both the tortoise and the excavating operation
does Apollod. mention that the tortoises are wheeled, a mention re-
peated by the Anon. Byz. at 15:21. For the view that the oddly posi-
tioned addition of wheels as well as the nails and clay covering in
Apollod.s text are due to a later redactor, see Blyth,“Apollodorus,” 135.

14 npoceyyicaot. For Apollod.s épapudler: that is, the diagonal cut
allows the slanting beam to fit flush against the wall.

15 bnb0epa: The term is from Apollod.; see Marsden, Treatises, 160 n.
20,*“a strengthening plate fixed beneath,” and Marsden, Development, 20
and 29. See also below, bnéOnpo, 39:3.

16 t& drmootpiovta: For Apollod.s to Ao&d ko tor épeidovto.

17-18 tva ... mopexninty 8micBev: For Apollod’s Snog dravro to
émBoArdpeve oOlcBoivy.

18-19 Ta ... éxkxexoppéva: For Apollod.s ta dxcpa tdv EOAmV TodTmY.
21 napacdpavrar; For Apollod.s péupnton.

21-22 dépuata . .. memheyuévo: For Apollod’s déppeig fi Mvag fy
tpiyivog: see above on 10:15-16.

21 péxn: Rochas D’Aiglun,“Athénée,” 185 n. 1, suggests that péxn
= Latin centones, citing Caesar, Bellum Civile 11:9:*Coria autem, ne rursus
igne ac lapidibus corrumpantur, centonibus conteguntur,” as well as
Vegetius 1V:15. On cento (xévtpwv) see Dar.-Sag., Dictionnaire, 1:1013:
“couverture ou vétement fait de piéces cousues ensemble. ... Les
Romains, sachant que la laine brdle difficilement, revétaient d’épais
centons de cette étoffe les galeries d’approche gu’ils employaient dans
les sieges.” See also RE 111:1932-33, with references to military uses.
The term is also found below at 15:9 and 55:15. Cf. also the use of felt
(xévtovkhov),e.g.,at De cer. 670:17 and 671:11 with discussion in Kolias,
Wiaffen, 58.

22 gowixwv: The Anon. Byz.adds; palm is recommended for its resil-
ience by Ath. Mech. (17:14, on a filler tortoise), a passage cited by the
Anon. Byz. (39:10) and perhaps the source for the recommendation
here. Philo Mech. makes similar recommendations (91:4-6, hung on
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fortification walls to protect against stone throwers, and 97:24, 98:8, on
portable towers). On its properties and geographical range of availabil-
ity see Lawrence, Fortification, 70, 88 n. 3, and 101, and F Lammert,
Jahresbericht Uber die Fortschritte der klassischen Altertumswissenschaft 274
(1941), 57; for references to it in the classical sources see Callebat and
Fleury, Vitruve, 260 n. 3.2. On availability of wood supplies generally see
Dunn,“Exploitation,” also, Meiggs, Trees, esp.chap. 6, Timber for Armies.”

23 gxotépabev: For Apollod.s rdoryimc.

23-24 doobteg ... #umpocOev: The Anon. Byz. adds these front
covers, apparently to protect men putting the tortoise into position.

24-25 “Orav ... #unpocOev: The Anon. Byz. adds.
29-30 & ... xatepydpevo. For Apollod.s i dpvoscopévn 7.
30 npog tov abévia ... témov: For Apollod.s nod dmoPAn6i.

30-32 &ni ... dvvficovrar For Apollod.s éno 8¢ 10d dpdyratog
t060dT0v 0 BaBivav ddvatar.

32 drapepnodictmg: The Anon. Byz. adds.
32 "Eyybrepov: For Apollod.s "Elaccov.
34 oi dpbocovrec: The Anon. Byz. adds.

35-38 pikpoi ... BaAlépeva: For Apollod’s pwixpoi odoat kot
eVUETAYOYOL OGL, uh moAd 8¢ drectnrviatl, (vo py evBuctf to
gmPodldpeva.

Chapter 14. Supporting the Excavation.
Burning the Supports to Cause the Collapse.

The Anon. Byz. draws here on Apollod. 145:1-146:3. For a description
of excavating through (rather than under) a wall, see Eustathios, La
espugnazione di Thessalonica, ed. S. Kyriakides (Palermo, 1961), and The
Capture of Thessaloniki, trans. J. R. M. Jones (Canberra, 1988), 96: 1ff. For
examples of the use of props that are subsequently burned (although
under rather than in the wall), see Leo diac. 25:11-26:8, Nikephoros
Ouranos, Taktika 65:117-39, and Anna Comnena, Alexiad XI:1.
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2 didywpa: For Apollod.s LwBnxog (LSJ: “niche in a wall”). On the
latter term, more common in Latin authors, see G. Hermansen, Ostia:
Aspects of Roman City Life (Alberta, 1981), 23-24.

4 drapepnodiotmg: The Anon. Byz adds.

8 bdmooctvAotcBm ... orvAapioig: For Apollods stvlouocuy
épedécbm.

10-11 droyxordvia t& otvAdpra: For Apollod.s évdxn 6 otdAog.
13 EbAav Enpdv éoyiopévav: For Apollod.s oyiSoxec.

14 8¢dwv: The term is from Apollod. here and below at 19:18; see
André,“Résine,” 87 (““le “bois gras” (8¢.c) ... tissus du pin gonflés de
résine), and on pine wood see Dunn, “Exploitation,” esp. 259.

16 &bopata Ebdaov Enpd . . . émalpévral For Apollod.s Ebouporta
Ebhwv 1ebaiopéva (. . . ) neprecmopuéva, the lacuna in Apollod. posited
by Schneider. Schneider, Apollodoros, 17, note on Apollod. 145:12, takes
Apollod.s mrvpofdédro in this instance to be not fire-arrows but nvpeia
(“Feuerzeuge”), an interpretation he sees as confirmed by the Anon.
Byz.s additions here. See also below, 19:9-10. On the Anon. Byz.s use
of to mupoPdrov generically see above on 2:9. For the form éroteévtoa
see also below, 19:10 and cf. Athanasius, Vita Antonii, PG 26 col. 965:29,
gnaloelg.

17 byp@ nicon: Presumably added by the Anon. Byz., although the
source, Apollod., may have a lacuna at this point; see also below at
19:9-10. For liquid pitch see De cer. 673:3 and 677:11: nicoa Altpot
x1A188ec 1. byporicoiov poryopikd otpoyydra 1, and as one of the ma-
terials to be obtained in preparation for withstanding a siege, De obsid.
48:19, nicoav bypav kai Enpdv. For discussion see nicoo vypd, André,
“Résine,” 95, and on pitch generally, Meiggs, Trees, 467—71, and RE
XIX at “Pech.” On the requisitioning of pitch for the Cretan expedi-
tion see Dunn,“Exploitation,” 268—69. See also below 15:10 and 19:10.

Chapter 15. Protective Coverings for Tortoises

The Anon. Byz. here draws on Apollod. 146:4-147:6 with significant
changes in the sequence of presentation.
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2 daxtolev oxtd: For Apollod.s hurmodiadior.

2 xapoia: The Anon. Byz. adds. Cf. Leo, Taktika VI1:26: f§loig
xafniodobor ... Hyouv xapeiorg. The term is used frequently in the
inventory for the Cretan expedition in the De cer. (672:12-14) with
various descriptive adjectives,and for use with tortoises see De cer. 658:22—
659:1: mepi 100 ErowwacOiivar kapeiov dprdylov xowvootouaiov Adym
XEADOVQV.

3-4 &yp1 ... &érocav: For Apollod’s more general um 8Aotl dote
DrepeoTdval.

5 nnAov Mmapdv: For Apollod.s Arapd vij. The Anon. Byz. recom-
mends the same coating against fissures at 24:4, 39:18-19, 40:4 and
47:13.; Apollod. uses it again at 156:4 and 173:17. The Anon. Byz. is
more elaborate and specific in adding xoAAdSa, yorpeimv and tpayeiwy
(see 15:5-6). Cf. Leo, Taktika, Appendix, 54 (PG 1117B): ai 8¢ xeAdvou
A® doypicBwoov Gvebev. See also Lendle, Texte, 100 n. 117.

5-6 petd tpiydv yorpeiov fi tpayeiov: The Anon. Byz. adds here; cf.
Apollod. 156:4: vijv ... Amopay pepohoypnévny ... Tpi®v o] LYELo®OV.

6-7 Yva ... Swoyilnton: The Anon. Byz. adds here (cf. Apollod.
157:1: tvatmpnowcwy dppayddwtov).

7 KpotnOioetar: For Apollod.s xataoyeBfoetor.
9 ‘Péxn: See above on 13:21.

10 &ppog Beppny ... micoa ... EAarov: The three substances are
mentioned by Apollod. For molten pitch (ricoav dredvBeicav nupi)
used against tortoises see ([Tepi Ztpatnyicg)13:65; for pitch and oil, see
Leo, Taktika, Appendix, 53 (PG 1116B).

10 tAAn deeynbeica: The Anon. Byz. adds. Schneider suggested (84)
that the Anon. Byz. has taken the military use of fenugreek from Josephus,
Bellum Judaicum 111:277:2: td¢ npocPdoeig adtdy énéopailov Ty ¢y
émiyéovteg Toig cavioty, g énoAicBdvovieg bresdpovto, as the preced-
ing passage of Josephus (ibid., 111:274:2-4) contains a reference to boil-
ing oil (Céov #\ouov) being poured from the walls on the Roman be-
siegers and the comment xoi thv cdpro eAoydg o0dev Flacoov
énefooketo, Bepuonvopuevdy te pioet Toyfmg kol yoyduevoy Bpadéng it
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myv midtnro. The use of fenugreek in Josephus, however, is to cause the
besiegers to slip and fall on their gangways, not to burn their flesh. Leo,
Taktika, Appendix,53 (PG 1116B), has nicoo kol Aoy koi thidig Léovta
ndvto kol toig elpnuévarg npooyeduevo kAinagy; thus the Anon. Byz.
may be reflecting contemporary practice. For a useful collection of ref-
erences to fenugreek in antiquity (Trigonella Foenum-graecum, a genus of
leguminous herbs from which about 6% fatty oil can be extracted) see
RE 111:580-82 at Bockshornklee.

11-12 ég raxéng . .. Bpadéwg: See above on 15:10, tAAn.
12-13 mapopoing ... odpxoc: See above on 15:10, thin.
15 mvpogédpav: See above on 2:9.

16 dvantopévov ploydv: See above on 2:9.

17-19 ‘Qoatrag ... &dvrpdyesOor: The Anon. Byz. adds.

18-19 8éppact ... veoogaydv: The references to laisai and wicker
tortoises and this type of protective coating are added here by the Anon.
Byz. For the same use of hides see also below, 17:4,40:4-5 and 47:14.
Apollod. (142:1, 146:4, 173:14, 189:11) mentions simply d¢ppeig, and
once &éppeig tpiyvan as protection for various siege machines, while
Ath. Mech. (12:11,18:3, 24:8) uses the phrase dypaic Bopooug. For mili-
tary use of untanned hides see Dar.-Sag., Dictionnaire, 1V:1:371-72 (pelles)
and RE X1X:369-73 (pellis). For Byzantine parallels see Miracula Demetrii
148:28-31 ta¢ xodovuévag xeAdvag, dotvag oLV Toig netpofdrolg
déppeotv émokendoovteg Enpalc, petafovievcduevol TdA ik 10 un
V1o mupog §| mioong kayxAalovong ddikelcbo, 8éppeic veospoydv Bodv
kol kounAov fuoypévag £t toig Opydvorg éketvorg évijlmoay, and Leo,
Taktika XV:30: Eici 8¢ kol mopyot émd EbAmv cuykeipevor, kol 81 fupodv
1l etépoc VAng émokenduevol, ote d10 mupog un beipesbon; and Ap-
pendix, 54: E6Awvor mhpyor BHpoaig veoddpwv Bodv tepropaykicOwcoav.

18 dwafpdyorg: Leo, Taktika, Appendix, 54 recommends that tortoises
be covered on top with clay and that ordyyor 8¢ 6&e1 S1&Bpoyor Tardrong
¢mmniBécmoay EEmbev (dmotpéror yop &v 10 8Eoc Thv 10D TVPOG Epwnv).
See also below, 50:27.

20 néppabev ... to€oPoAiotpdv: For Apollod.s poxpdBev Bérovc.
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The MBoBodog is found in Apollod. (188:6) and Ath. Mech. (18:6), the
to&oPoliotpa is a later term, not found in the classical sources. Cf.
Theoph., 1:384:11; De cer. 670:11 (tooPorictport peydior) and 671:16
(uueparg To€oPoriotpoc), etc.; Leo, Taktika V1:27, where the device with
arrows is said to fit in a wagon ("Etépog dud&oag éxovoog tooforictpag
kol saryittog avtdv), and ibid.,V:7. On the term see Kolias, Waffen, 244—
45. The Anon. Byz. uses MBoPdéroc at 27:84,39:35,44:38 and 45:4.

Chapter 16. Bellows-Driven “Flame Thrower”

The Anon. Byz. draws here on Apollodorus 152:7-153:7; on the im-
practicality of the device, which is illustrated on folio 13r, see Blyth,
“Apollodorus,” 140. For a similar device see Thucydides 1V.100 (an
avlog, a AMépng filled with charcoal, sulphur, and pitch, and with an iron
dcpogiotov, and a bellows). Polybius XX1:28:12-13 (followed by De
obsid. 76:22ff ) describes a related approach to smoking out sappers; the
latter device is also found in Leo, Taktika, Appendix, 53 (PG 1116C).
See also below, 19:26-29.

2 npoceyyilovta kGtmbev: The Anon. Byz. adds.
3 xai émogaréc: The Anon. Byz. adds.
5 gopé : For Apollod.s énéperoic.

5-6 d¢ pbdoer ... toyydvovsa: For Apollod.s dvaogeepodc dvroc. Cf.
Aristotle, Physica 230b: pépeton 8& thv pév éve eopdy edcet 1o ndp. Anna
Comnena, Alexiad X1:10:4:18 also cites the same passage from Aristotle
regarding shooting “Greek fire” horizontally.

7 éni ... opuii: The Anon. Byz. adds.
7 oi &vdov épyalduevor: For Apollod.s ot todto motodvrec.
8 ovyrafcovror: For Apollod.s cuykaficeton.

8-9 x00pwor dorpdxivor: The phrase is from Apollod. The container
illustrated on folio 13r is labeled (x)0tpvog.

9 nerdAwv: For Apollod.s Aerict, as in 16:11 and 17:10.
9 ¢ni 10D #EwBev pépovg: The Anon. Byz. adds.

10 yepilovran: For Apollod.s riprAavron.
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10-11 &no 8¢ i #€wbev Syewg: The Anon. Byz. adds.
13 advAioxov: For Apollod.s chpryya. See also below, 19:29.

15 bpoiav @hoydg dmepydloviar Exkavowv: For Apollod.’s rinyny
opotav épydleton ehoyi. Cf. Aristotle, Problemata 936a: i 8¢ AOE xal 10
&no tdv dvBpdxov 1o Aerntdtnto eloov dredver. On the passage of
Apollod. see Partington, History, 2.

16 8Eovg: The technique is in Apollod. The locus classicus is Hannibal
(Livy, 21:37); for Byzantine examples see (ITepi Zrpotnyioc) 18:53-56,
withn. 1.

16 o¥pov: The Anon. Byz. adds.
17 Kai. . . broyéypantan: Cf. Biton, 56:6—7,61:1,64:2-3,and 67:3-4:

10 8¢ oyfjua 010v €01V DROYEypomTOL.

18 poAipdovpyoi: The reference is in Apollod.; on the methods of
lead workers, including blowpipe and bellows, see R. J. Forbes, Studies
in Technology, VIII (Leiden, 1971), 114-19, and J. O. Nriagu, Lead and
Lead Poisoning in Antiquity (New York, 1983), 84-91.

Chapter 17. Bow-Drill Used to Bring Down Walls

The Anon. Byz. draws here on Apollod. 148:2-150:3. For discussion of
the device, the “Handmauerbohrer,” see Lendle, Texte, 147-50, and for
its impracticality Blyth,“Apollodorus,” 140. It is illustrated on folios 14r
(with the &picand the nuelic labeled) and 14v (on which the handspikes
are clearly shown).

2 tpunévav: The term is from Apollod. See also above, 11:17, and be-
low, 30:3, for different uses of the word, and Winter, Fortifications, 72 n. 8.
Bryer,“Implements,” 79, shows the smaller Byzantine auger (tpurdwviov).

2-6 dmd xehovdv . .. dypd: The Anon. Byz. adds here. See above,
15:10.

7 textovikoig dpydvorg: The Anon. Byz. adds. See Lendle, Texte, 150 n.
166, for the validity of the simile and Roman industrial uses of such
tools.

8 moddv ... mévte: The text of Apollod. indicates that he sees the
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entire device as 5 feet long. For discussion of the difference see Lendle,
Texte, 148.

8-9 daxtohaiov v didpetpov ... mdyoc yupdlev doel doxkTtdAmv
tecodpov. For Apollod’s Saxtuiiaior o ndyog. The Anon. Byz. here
adds the latter dimension using a rough approximation (i.e., 4 for =) for
the relation between diameter and circumference, that is, C = 2nr.

10 néradov: For Apollod.s Aernic.

11-12 =Adrovg ... dxtd: Schneider argued (ad loc.) that a blade 12
fingers wide is incompatible with a shaft 1 finger in diameter. Lendle,
Texte, 149, notes that the bore holes, according to Apollod. (150:6-151:3),
are filled with stakes nearly 3 fingers thick (there are multiple stakes in
each bore hole); therefore, a wide blade would be needed to create such
holes, justifying the Anon. Byzs comparison of it to a garden spade.

12-13 éotevopévov ... thatvMaoyiov: For Apollod.s odpoyov uécov
gyovoa.

13 nAatvAieyiov: Cf. De cer. 463:1: d&vopiyra kol rAatvAickia kol
ntudpro otiPopd (“pick-axes and broad spades and heavy shovels™), on
which Reiske, De cer. 11:508 n. 463:1, says “nos appellamus Spathen.”
The precise shape of the tool is uncertain. For Aicyov see A. Harvey,
Economic Expansion in the Byzantine Empire, 900-1200 (Cambridge, 1989),
124, and M. Kaplan, Les hommes et la terre & Byzance (Paris, 1992), 48 n.
210 and 275;for Aoydprov Bryer,“Implements,” 1070-73. See also Souda
2542 Txapeldiov - 10 Moydpiov.

14 énd tépvov: The Anon. Byz. adds. The term does not appear in
Apollod. or Ath. Mech. (see, however, tetopvevpévor at Ath. Mech. 23:7).
See below on 44:25.

16 xeparoerdf napeoynv: For Apollod.s &Alov ovpaydv. The noun
nopegoyn and the verb rmope&éyewv each occur five times in the
Parangelmata. LSJRS, s.v., gives on the former “wd. of uncertain mean-
ing.” Both appear to be used generically to refer to projecting parts of
various structures (see, e.g., 31:6), and | have so translated.

17 émixepaAido: The Anon. Byz. adds. For the term see Demetrakos,
Lexikon, s.v., and LSJRS, s.v.“perh. bearing or axle-box.”
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21 xavévio: The rods are depicted on folio 14v.

22 &g gpeatiog ... dexPAnOévta: The Anon. Byz. adds the simile.
Lacoste, “Poliorcétiques,” 244 n. 1, comments: “Cette disposition était
identique a celle de nos cabestans, ou de nos treuils de haquet.” On
nhaxdrn see Scholia in Thucydidem 7:25, vevov (“they drew up with
windlasses”): punyovh én’ dkpov TdV dxatiov Tnyvouévn, 4o’ Ng
neptBdAiovieg Bpdyotg Tovg oTavpovs pading éx 10D BuBod dvécmwy:
£€oT1 YOp T unyovn €l tocovtov Plonotdrn, dote kol coyfvny Papelov
V0 800 dvdpdv dmdvec FlkesBot. kadoDor 8¢ Thy unyoviv ol Tovg
xopoudiyovtog EAkovieg GALElg NACKETN Y. EppoUEVESTEPOV OE TPOG TNV
dvélvoy kobBictotal, dtav kol dikpovy EbAov npd ovtiic 1ebein- én’
evBelog yop N dvtionocic 1@V dvedkopévov yiverar. On the windlass
with handspikes see Drachmann, Technology, 50ff (translating and com-
menting on the description of Heron, Mechanics 11:1); Landels, Engineer-
ing, 10 and 85;and D. Hill, History of Engineering in Classical and Medieval
Times (La Salle, I1l.,1984), 128. On Byzantine wells and water drawing
devices see Koukoules, Bios, V:271.

26 edvxatdgopa: For Apollod.s ebdéAiicBoc.

27 16 ... méradov: For Apollod.s 6 yvoumv t0d tpurdvov.
30-31 édvegephc sdvipnoig: For Apollod.s khiotc.

32 mapeykexpévny ... xotoagopdv: For Apollod’s SAiisBov.

33 xMoeag: The term is from Apollod. Lammert,“Apollodoros,” 311,
argues, against Schneider’ translation of Apollod. (“Das Bild zeigt, wie
der Zusammenbruch aussieht”), “xAicig ist vielmehr die vorher
besprochene Schrage im Ansatze des Bohrers und dadurch der gebohrten
Locher” The illustration on folio 14v shows the borer at an upward
angle, but no break or collapse of the wall.

Chapter 18. Positioning of Bore Holes

The Anon. Byz. draws here on Apollod. 150:4-5, adding his own com-
ments on measurement units.

2 ndda kai téraptov: On the distance see Lendle, Texte, 147 n. 163.

4 omBopt ... tecodpav: The Anon. Byz. adds; see the Introduction,
23.
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5 émapyopévoug morelioBar: Wescher added et to the text of the
Parangelmata (including this case) in seven instances, Vincent to the
Geodesia in two. In all these cases the 3¢1 is also lacking in the archetype.
An anonymous reader reasonably suggests that the frequent omission is
unlikely to be due to scribal error. | have allowed the text of the arche-
type to stand in six of these cases as ellipsis of 8¢1. On the usage see R.
Funk, A Greek Grammar of the New Testament and Other Early Christian
Literature (Chicago, 1961), 196-97.

Chapter 19. Filling the Bore Holes with Rounded Stakes
That Are Set Alight.

The Anon. Byz. draws here on Apollod. 150:6-152:4
2 &vayepiovrtar: For Apollod.’s ainpodcBn.
2 ¢x 1fic #EwBev ... #vdov: The Anon. Byz. adds.

3-4 Ebdhorg Enpoig éoyiopévorg: For Apollod.s oyida&l. See above,
14:16. Cf.Anna Comnena, Alexiad 1V:4.6: véeBav kol nicoay kol Enpdv
EVAov oytdaxac.

4 xord nAdrog: For Apollod.s tog nhatdntoc.

5 nacodroig: The Anon. Byz. omits Apollod.s convav tpémov
elooyouévolc.

6 npog thv Béowv: The Anon. Byz. adds.

6—7 mpdg ... dotevopévorg: The Anon. Byz. adds, apparently explain-
ing Apollod.s cenvav (see above on 19:5). For this tapering of the stakes
see also below, 19:23.

7-8 xaztd ... xoupdv: The Anon. Byz. adds.

9-10 EdAw . .. émaheévta: For Apollod.s (EbAda) Enpa fi teBerwpévo
i remcomUéva.

11 drwoheippara: For Apollod.s Sidotmuae. The term occurs frequently
in the Sylloge tacticorum for the intervals between infantry units in for-
mation. See also below on 25:8-9.

12-13 &v0a. ... ofevvinrar The Anon. Byz. adds.
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15-16 xatd péoov ... didxmpa: For Apollod.’s o peta&d avtdy yopio.
16 kot t6€w ... mpdrepa: The Anon. Byz. adds.

18 tva ... obvipnoig: On the nature of the joint channeling see
Lendle, Texte, 147 n. 163: “Dank der Richtungsanderung der zweiten
Bohrserie trafen nun jeweils zwei Bohrlécher (wohl in etwa 2—-3 Fuss
Mauertiefe) V-formig aufeinander und bildeten flr die spétere
Entztndung des Fullmaterials eine Einheit.”

18 npédrepa ... borépav: The Anon. Byz. adds.

19-20 nelexnudrov | poxaviopdtav: The Anon. Byz. adds. On the
nélexvg see Bryer, “Implements,” 73-74, “double-bladed hatchet”; on
the latter term, which is not in the TLG, see Demetrakos, Lexikon, s.v.,
and cf. Biton, 54:2: o0 yop ypeio éni tdv To100T@V Epyav pukovicemg 1
Aentovpyiog and Anthologia graeca VI1.204-6: kol néhexvv pokdvov t°
ghoyéoL.

21 é¢mdpaccduevov ... moielrar. For Apollod.s éniBdAletan.
23 xotd 10 SAov Yyog: The Anon. Byz. adds.

23 peilovéc eiot kdrwbev: For Apollods Zxovot ... mpoPoiqv.
24 &vépov gunvéovtog: For Apollod.s bro dvépov.

24 énavdntesOor: For Apollod.s ¢pebilecbon.

24-25 Ei 8¢ vnvepio ... ein: For Apollod.s ei 8¢ un.

27 i€evtai: The comparison here,and below (39:26-27) of hollowed
reeds used to convey water to put out a fire, is drawn from Apollod.
(152:2, 174:6). The comparison extends only to the hollow reeds. On
the use of such extendible lime-rods in bird-catching see J. K. Ander-
son, Hunting in the Ancient World (Berkeley, Calif., 1985), 146-47, with
mosaic illustrations from the Piazza Armerina, and K. Lindner, Beitrage
zuVogelfang und Falknerei im Altertum (Berlin, 1973), esp. 95, on Apollod.
On Byzantine uses of {€6Bepyan see Koukoules, Bios, V:399.

27 yadxixoig: The Anon. Byz. adds. The device is illustrated on folio
15v. For illustrations of the bellows with blowpipe in the text of Apollod.
see Schneider, Apollodoros, pl. 3. A similar bellows with blowpipe is illus-
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trated on folio 13r; see also on 16:18.

29 adAioxov: For Apollod.s cOpiyyo.

Chapter 20. Use of Rams against Already Weakened Walls

The Anon. Byz. apparently draws here in part on phrases in Apollod.
157:7-9 and 158:1 (on the differences between brick and stone), but
the notion of using rams against already weakened brick walls is not in
the extant classical sources. On the difficulty of using rams against brick
see Winter, Fortifications, 71-72.

31® cvundye: On the term, found also below at 27:1 and 36:6, cf.
George the Monk, Chronicon, ed. C. de Boor, 2 vols. (Leipzig, 1904; repr.
Stuttgart, 1978, with corrections by P.Wirth), 189:18: A{Bovg dxpotduovg
Kol dmedekntoug ot ddopavtiovg kol moupeyéBeic Alov eic 1o Bepéhio
Béuevoc xovta mhiyeig 1" 10 sdurayov, and see Demetrakos, Lexikon, s.v:
0 moydg, TukvOc TNV cVoTacly, cvunayfig, 60ev 10 00détepov bg
0VGLHGTIKO TO GUUTOYOV — T) GLUROYNG GVGTOGIC.

4 rexvovpyfpati: On the term cf. Theo. Sim., 11:16:11: $:18¢&0¢ Tovg
BopBdipovg mpdg moAopkiay texvodpymue, Leo diac., 25:13-14: kpiov
‘Pouoior 1o texvodpymua dvopdloveot, and Souda, Delta 1195:1: Avénrpor-
UMY OVIKOV TEQVOD PYMULCL.

6 Aaxxilovoa: See on 11:7.

10 xepatioeic: The term is attested in Achmetis, Oneirocriticon, ed. F
Drexl (Leipzig, 1925), 214:10: dvaldyng tiig kepaticenc.

Chapter 21. Second Table of Contents

This brief transition passage is basically the Anon. Byz.s own, but per-
haps with reference to Apollod. 159:3 (cvuBoirai) and 161:7
(novo&brovug). For composite rams see Apollod. 159:2-161:8. Schneider
(33 note) makes the plausible suggestion that a portion of the text may
be lost here.

3 &pthoeg: The term is not found in the Anon. Byz.s classical sources;
Apollod. does regularly use &ptnua, which the Anon. Byz. changes to
Béotoryuc. See below on 25:9.
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5 Swapdbpag: See above on 2:11.

Chapter 22. Ram Tortoise of Apollodorus

The Anon. Byz. draws here on Apollod. 153:8-156:2. For detailed dis-
cussion of the device see Lendle, Schildkréten, 103-21; for discrepancies
in the text of Apollod. caused by likely interpolations, see Blyth,
“Apollodorus,” 135 and nn.21-23.The device is illustrated on folio 18r.

1 méprag: The Latin term replacing Apollod.s nGpyov §§ mOAnv. Cf.
Leo, Taktika XV:4: napd tog ndptoc, i elc 1o mopondprio thg ndAewmg; and
Nikephoros Phokas, Praecepta militaria VI:1: xpotn8fivou 8¢ xoi toig ndprog
700 un €€€pyecBoi Tivo.

2 pnyvoew xai draondv: For Apollod.s seicon.

3-4 Gvobev ... dvéyxovta: For Apollod’s of 10 dptnue 10D kp1od
QEPOVOLY.

4-5 &¢’ dynAod ... Bactalduevog: For Apollod.s bynAod ... dviog
709 dptipoatoc, cf. below on 25:8-9.

6 npdg v xivnow: The Anon. Byz. adds.

7 évduvapodrar xal tpockpovav @ teixer: The Anon. Byz. adds.
8 xai ioyvpév: The Anon. Byz. adds.

10 ednapdynyog: For Apollod.s evdywyoc.

10-11 =6 8¢ pfixog ... #laccov: The Anon. Byz. adds. See Lendle,
Schildkrgten, 110:*Der Anonymus Byzantinus schlégt an der eben zitierten
Stelle 24 Fuss ( = 7,09 m), kurz davor (225:17) gleiche oder ein wenig
kirzere Lénge als Hohe ... vor, was der Sache nach wohl zutreffend
sein durfte.”

11-12 tva ... €in: For Apollod.s tva 6&etov Ty payy €xn, kol oG
nAatdTnTog mopopbiovc.

11 8&bpputog: Cf. dipputoc at 13:5.
13 mapextpéyn: For Apollod.’s tapoiicBoivy.

13 Zvyé: For discussion of the use of the term in Apollod.,see Lendle,
Schildkroten, 108.
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13-14 xai 8Vo: The Anon. Byz. adds here and interprets as pairs of
beams Apollod.s {vya 800, an interpretation visible in the illustration
on folio 18r; both Schneider and Sackur, Vitruy, also interpreted Apollod.s
phrase as “Balkenpaare,” but for doubts see Lendle, Schildkréten, 107-10.

18-19 61 ... éprotdueva: The Anon. Byz. here interprets Apollod.s
Koo TOV Gp1Bpov 8.

19 cvvvebovra: The Anon. Byz. adds.
22 mape€éyov ... aitiag: The Anon. Byz. adds.

22-23 xa®’ b ... mpoovevew: Lendle, Schildkréten, 108 n. 121 with
illustration and 120, argues that the clause is better taken with what
precedes, since the uéco Luyd mentioned in what follows here are ap-
parently attached to all the uprights, not just those at the front of the
tortoise where the roof is extended.

23 mpoovedewv: An extension of the roof (rpootéyooua) gives added
protection to the front end of the ram as it strikes the wall. For repro-
ductions of illustrations of this extension in the manuscripts of Apollod.
see Lendle, Schildkréten, 104-5. The extension and projecting ridge-
pole are visible on folio 18r.

24 épBoctdrag: That is, the eight beams (EdAa . .. cvvvedovta) that
encompass the ridge-pole. Below (22:49) they are referred to as
nopopBicv.

24 1odtoic: That is, the dpBoctdronr.

25 nopactdtor: The term is from Apollod.; see Lacoste,
“Poliorcétiques,” 240 n. 1, who comments that amid a variety of uses
there is a core sense of “des pieces de renfort, placées contre d’autres
piéces.”

25-26 dvréyovteg xai otnpilovreg: For Apollod.’s épeidovtec.
26 1 péoa Loyd: See commentary on 22:22-23.

28-30 "And ... odou: For discussion of this difficult sentence, par-
ticularly the reading t& cw, see Lendle, Schildkréten, 111-13 (and illus-
tration, 121). See also the suggestion of Lacoste,“Poliorcétiques,” 250 n.
1:“ll'y a une erreur évidente dans les mss. ou on lit: t&v #cm {uydv, au
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lieu de tov xdrw Quydv: il s’agit ici de fourrures destinées a protéger les
cbtes de la machine, dans la partie correspondante a la hauteur des roues.”

30 axAvécr: The Anon. Byz. adds.

31 tovtéott 10 Sidonua: The Anon. Byz. adds.

32 &véyovrog xai: The Anon. Byz. adds.

32-33 10 8Aov ... cdunnypo: The Anon. Byz. adds.

33-34 neprropidog ... xehoviov: On the method of securing the
beams, which is taken from Apollod., see Lendle, Schildkréten, 111-21,
Texte, 79; and Sackur, Vitruy, 36-38.

33 neprropidag: The term is from Apollod.; for its likely meaning see
Lendle, Texte, 79:“Unter reprronideg sind offenbar winkelig geschnittene
Streben zu verstehen.” It is to be distinguished from the repiotouic at
44:31.

34 ovx EEw Topfig ywvopévng: The phrase is from Apollod.;see Lendle,
Schildkroten, 111, who translates “wobei kein Schnittende (dieser
‘Schnittbalken’) ausserhalb (der Verbretterung der Maschine) gerét,” with
discussion at 114-16.

34 yehaviov: The term is from Apollod. Lendle, Schildkroten, 115,
renders “Knaggen”; see below on 22:35-37.

35-37 docavel ... 1fepévorg: The Anon. Byz. adds. The same simile
for the yeAodvio occurs again below at 31:16-19 and 44:11-14 (as
yehwvépia). Lendle, Schildkroten, 112 n. 126, following Sackur, Vitruy, 27
n.1,comments“Dass Eisenbeschldge nach der Art von Turpfannen (die
wegen ihren gewdlbten Formen zu Recht yeAdvio gennant werden
konnten) hier nicht gemeint sind.” The Anon. Byzs interpretation seems
to require a translation in the sense of “caps.” On pivot sockets lined
with bronze inserts in Hellenistic gates see Winter, Fortifications, 258.

35 ypovBopimv: The term appears as a gloss for xeldvio in manu-
scripts of Apollod.; see Wescher, 178 n. 4. Sophocles, Lexicon, citing this
use, s.v., gives: “Latin subgrunda = yeicov”; see also LSJ, s.v. Perhaps the
term is used for the portion of a cornice hollowed out to receive a door
pivot. Trapp, Lexikon, s.v., gives “(kleine) Faust.”
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38 4&vppirtov: The Anon. Byz. adds.

38-50 Tivetar ... teiyovg: This section on a lower tortoise with
rafters is not found in Apollod. and is apparently the Anon. Byz.s own
addition, influenced in part by Ath. Mech.s description of Hegetor’s
ram tortoise, 22:6-9: Eni 8¢ tdv émctorMmv Tyvovion cuykdntat . . .
Kol €n’ otV 8ok0Og EumAyvuTon TAoylo €l iv mOGo ol KOPLEOL TMV
GVYKLITTMV THYVLVTOL, Kol Yivoviot 00 TALLpal KeKALUEVOL.

41 ovyxdmron: The term occurs in Ath. Mechs description of the
yxootpic xelovn (18:10), where it is equated with cvotdra, and in his
description of the ram-tortoise of Hegetor. For discussion of its func-
tion and form see Lendle, Schildkréten, 27 (who translates as
“Dachsparren”); Rochas D’Aiglun,“Athénée,” 790, renders with “chev-
rons.”

41 derdpoarog: detdg is found at Ath. Mech. 13:5 and dérwog at Ath.
Mech. 13:3-4. For this form see Souda, Alpha 576:1-2: "Aetog tav

01K0BOUNUATOV TO KOTO TOV Opogov, § TIveg GETmUe KaAoDG1V.

48-49 16v npoeipnuévev napopbiov povo&drav: A reference to the
sloping beams of the tortoise which are referred to above as EOAo . . .
GUVVEVOVTOL.

50-56 tva ... dragbepel: The Anon. Byz. here paraphrases Apollod.
154:6-11.

52-53 péyiotor AiBor: See above on 2:8-9.

53 icoBapdc xai icolOyng: The Anon. Byz. adds. For beams on chains
dropped on rams cf. Thucydides, 11:76 (siege of Plataea): xoi doxovg
peydAog dpthnoavieg GAdoect pokpals c1dnpalc anod ThHe Toufig
exotépobev dnd kepaidv 800 éntkexMuévav Kol VTEPTELVOLGDY VTEP TOV
telyovg avelkboavteg éykopoiog, ondte npooneceicBal nn wéAlot N
unyovn, deiecav Ty 8okov yolopolic Tolg GAVGEST Kol 00 10 XELPOg
gyovteg, N 08 poun éunintovon dmekordAle 10 Tpodyov tig Eufoliic.

54 &otéyactov: The Anon. Byz. adds.

57-58 1 #unpocBev xeAdvn ... xovoa: For Apollod.s f pév tov ictov
@EPOVGOL TOLOLOTN.
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57 Baotaydg: Given Apollod.sfy uév tov iotov gépovsa totardn, pre-
sumably Bootoyn refers to what is carried (see Hesychius, 309:1: Ba.ctonn:
Bdpog, and Trapp, Lexikon, s.v., Gepdck), while Bdotoyuc below at 25:9
and 40:13 refers to the suspension system. Barocius, however, renders
both terms with sustentacula and Schneider with Gehange.

58 1 ... devtépa: The second tortoise is illustrated on folio 18r, the
others are not. For discussion of Apollod.s addition of them as a cri-
tigue of Hellenistic practices, see Lendle, Schildkroten,106—7.

61 d¢ mpocimopev: Said above (13:35-38) of the excavating tortoises.

61-62 d1d 10 edxdn@g nposdyesBor: FOr Apollod.s did 16 eddymyov
kol evoOvOeTov.

63-64 810 ... mapdyecOor; For Apollod.s dio 1o évavtio todto1g
éhattopata. The Anon. Byz.s dvcevpétwv (see also below [32:1]
dvoebperoi eior), a term not found in Apollod. or Ath. Mech., may sug-
gest a somewhat greater concern with the availability of wood than his
sources, although Apollod. (139:5) does recommend building machines
eondprota i) YAn (see above, 2:15-19).

64-65 Ta ... drbéxertar: For Apollod.s Ta 8¢ oyfiuoto kol o Spbio
Kol o kGTo yeypouuéva napdxerton. On Apollod.’s terminology see be-
low, 27:92.

Chapter 23. Ramming the Upper Parts of the Wall

The suggestion is added here by the Anon. Byz. The concept of attack-
ing the upper parts of the walls may be derived from Apollod. 185:13—
16 (a passage repeated by the Anon. Byz. at 40:12-16), where rams on
ladders are said to have a shorter front hanger to provide them an up-
ward angle, thus giving access to the upper and hence less unified parts
of the wall.

Chapter 24.Wheels for the Ram Tortoise
The Anon. Byz. draws here on Apollod. 156:3-158:1.
3 npoeipnton: Cf. 15:1-3, above.

4-5 nnAod ... pepaloypévou: See above on 15:5.
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5 xai ddrooyiotov cvvinpovpévou: For Apollod’s {va tmphcocty
GppayGdmToy.

8 dote ... péyeboc: For Apollod.s ol Bactdlovov admy ebedpov.
9-10 xoi ... odoar: The Anon. Byz. adds.

11-12 éogordg ... ictapévnv: For Apollod.s evéiicOov.

13-15 “YroBéAAovtou ... mapaxivnow: The Anon. Byz. adds.

18 16 yadvov: The Anon. Byz. adds.

20 Moxxilovoo: See above, 11:7.

22 < .. .>:Wescher (229:20) suggests that the lacuna contained, in
part, material from Apollod. 158:2—-161:8 on &éce1c kprdv. See also Dain,
Tradition, 30.

Chapter 25. Ram of Hegetor

The Anon. Byz. here draws on Ath. Mech. 21:1-26:5, but with signifi-
cant changes of order, compressions and omissions; Hegetor’s ram is
also described by Vitruvius, X:15:2—7. Schneider, Athenaios, 61 n. 21:3,
comments on the Anon. Byz.’s version: “Was ihm unverstandlich war,
hat er sich nach seiner Weise zurechtgelegt, oder auch weggelassen.”
The Anon. Byz. perhaps also wishes to include briefly the largest known
ram from antiquity and mentions its length first in his description. For
discussion of the two earlier texts with references to the Anon. Byz., see
Lendle, Schildkréten, 48-86, Callebat and Fleury, Vitruve, 263ff,and Fleury,
Meécanique, 311-16. The device is illustrated on folio 20r; the drawing
from Paris. suppl. gr. 607 illustrating the text of Ath. Mech., as well as
various modern drawings, are reproduced in Lendle, Schildkréten, 49—
52.

1 (0 ... mepi: Ath. Mech. has: Tfi¢ 8¢ Lo “‘Hyftopog 100 Bulavtiov
nupnuévne xehwvng. The Anon. Byz.s expression may simply be a pe-
riphrasis for Hegetor; on the usage as denoting either the school associ-
ated with the figure named or merely a circumlocution for the figure
himself, see W. R. Knorr, Textual Studies in Ancient and Medieval Geometry
(Boston, 1989), 25 n. 3, and R. Kihner and B. Gerth, Ausfihrliche
Grammatik der griechischen Sprache, 3rd ed. (1898; repr. Hannover, 1966),
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Chapter 25 Parangelmata Poliorcetica
I1:1, p. 269-71. See also below, 32:2, 36:2, 38:21 and 48:1.

1 *Hyfropa: Known only from the related references in Ath. Mech.
(21:2), Vitruvius (X:15:2), and here; he may have been associated with
Demetrius Poliorceticus. See RE VI1:104 (Hegetor, 2) and Callebat and
Fleury, Vitruve, 263 n.15.2.1.

2 myd®v éxatdv koot xatd pfixog: This length is that given by Ath.
Mech., while Vitruvius has 104 feet. For doubts about the possibility of
a ram beam of 120 pecheis see Lendle, Schildkréten, 61-62, who suggests
a corruption in the text of Ath. Mech. from 70 to 120 cubits; Fleury,
Mécanique, 318-20, Meiggs, Trees, 168—69;and Callebat and Fleury, Vitruve,
263.

2 ntépvng. On the term as “butt-end” see Landels, Engineering, 96
and 117, and Marsden, Treatises, 166 and 173.

3-5 eig 8¢ mAdrog . . . tpundrorctov: Ath. Mech. (23:11-24:2) has éx
d¢ mrépvng mdiog nev moddv P, tAdtog 8¢ £ makoioTdV - £ig Gkpov O
SUVAKTOL QOTOD TO UEV TY0g TodLalov, TO 08 TAGTOC TPIRAANIGTINIOV.
The Anon. Byz.s dimensions are approximately the same as those given
by Vitruvius; see Fleury, Mécanique, 319 n. 3.

5 &gMxag: For an illustration of these protective iron bands (“eiserne
Windungen”), see Lendle, Schildkréten, 63, who describes their func-
tion: “um das an der Spitze besonders gefdhrdete Holz vor
Beschadigungen ... zu schitzen.”

7 tpioi: On the number see Lendle, Schildkréten, 63 n. 78.

7 oyowiog: For Ath. Mech.s 8nlowc. Vitruvius (X:15:6) makes clear
that the ropes are placed along the entire length of the ram and bound
by smaller wrappings; for discussion and illustration see Lendle,
Schildkroten, 63— 64.

7 xord médyog yopdBev: That is, “circumference,” the phrase added by
the Anon. Byz.; see Schneider, ad loc., and Lendle, Schildkréten, 64 n. 79.

8-9 dvehdpBovov ... Pactayudrav 8¢ teccdpmv: For Ath. Mech.s
Kol OLoACPAVETOL KOTO LEGOV €K TPLAOV OLEANUUGTOY GADGEGT TOYELONG.
Avonuudrov (LSJ, “windings of a chain) is the reading of Paris. suppl.
gr. 607; other manuscripts of Ath. Mech. have dweAeipupdrtwv, and pre-
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sumably the Anon. Byz. had the latter reading. Rochas D’Aiglun,
“Athénée,” 792 n. 1, translates the text of the Anon. Byz.:“il le suspendait
par le milieu par quatre points de suspension, qui laissaient entre eux
trois intervalles.” See also on the passage Lendle, Schildkréten, 64. On
Siddewupo See above on 19:11.

9 Baoctayudtwv: The term Bdotoyua is Not used by Ath. Mech. or
Apollod. (the latter uses &pua). See Trapp, Lexikon, s.v., and above on
22:57 (Bootoyh).

10 éviocxwv . .. xprodoxfic: The mechanism is described in some-
what more detail by Ath. Mech.; for a reconstruction of its operation
see Lendle, Schildkroten, 58—60. The illustration on folio 20r shows two
methods of holding the ropes, cylindrical rods at the rear, pulley wheels
at the front. The illustrations in Paris. suppl.gr. 607, folio 23,and Vindob.
phil. gr. 120, folio 32v, show only pulley wheels.

12 émBdOpav:The term and the description are from Ath. Mech. and
here refer to a net suspended vertically on a board at the front of the
ram to allow troops to climb to the breach in the wall created by the
ram, as illustrated on folio 20r. Lendle, Schildkroten, 66, and Schneider
translate “Stiege,” De Rochas “échelle.” The word is used elsewhere by
the Anon. Byz. in the more usual sense of a drop-bridge or pont-volant:
see on 2:11.

17 oyopiov: The term is from Ath. Mech.; for discussion see Lendle,
Schildkroten, 51:*das gesamte Grundgestell der Maschine”; Callebat and
Fleury, Vitruve, 254 n. 14:1:2; and Marsden, Treatises, 84. Dain, Tradition,
20 n. 1, comments that the use of oydprov for oydprov consistently in
Vat. gr. 1605 is one of the indications that the Anon. Byz. was using a
manuscript tradition of the poliorcetic corpus followed also by
Vindobonensis phil. gr. 120, rather than that of Paris. suppl. gr. 607.

23 olovel mepigppaypa: The Anon. Byz. has added the simile.

25-26 £Eaydg éxivouv: Ath. Mech. (26:1-2) explains: Kiwviceig 8¢ 10
Epyov AauPdver €€+ v el 10 éunpocBev kol Ty eic 10 dnicw, kol oG elg
o Ay, Ko TV Gvdvevot kol v énivevotv; for discussion see Lendle,
Schildkroten, 67—68. See also D’Ooge, Nicomachus, 238 n. 4, on the six
categories in Neo-Pythagorean arguments and below, 54:5-6.
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28 éxwveito: For Ath. Mech.s oloxiCetan. See below, 26:2.

28 npocgepduevog: The Anon. Byz. adds, perhaps to explain the need
for a hundred men, a number that seems excessive for operating the
ram once in place, but that would be needed to move it into position.
See Lendle, Schildkrdten, 69 n. 86.

29 toAdvrav ... tetpoxioyiMov. FOr doubts about the weight see
Lendle, Schildkroten, 69 n. 87.

Chapter 26. Historical Methods of Moving Rams

A summary passage on battering rams with items drawn mainly from
Ath. Mech. (particularly from his history of the origin of the battering
ram, which he in turn drew from Agesistratus), as noted below.

1 dnd nAhBovg dvdpdv: Cf. Ath. Mech. 9:15-10:2: Tpag ... 6
Kopyndoviog ... TOV KpLOV ... OVK €K AVTIOTAGTmY e1hkey, GAL DTO
nAfBovg dvdpdv npowboduevov éroince. On Geras of Carthage, known
only from the references in Ath. Mech. and Vitruvius, see Callebat and
Fleury, Vitruve, 241 n. 2.4,and W. Kroll, RE, suppl.VI:73.

2 otoxilovror: The verb is found at Ath. Mech. 26:4; the Anon. Byz.
substituted éxwveito for it above at 25:28.

3 dvtiondotev: The term is from Ath. Mech., for example, 13:10-
14:1: “Iota 88 kol kplodéymv év adth, é¢’ fig kol Tov KOAVSpov énetiBet
(i.e., Diades), 81" od mpomBobvuevoc 6 kp1og S’ dvTiondotov Evipyel Thv
xpetov.

3 xvAivdpav: Cf. Ath. Mech. 10:4-5: Meto tadto (i.€., the invention
of Geras of Carthage) 8¢ énoincdv tiveg éni kvAivdpwv Tponboduevoy
TOV KP1OV KOl 0VTOG EYPpDVTO.

6 texvity: The Anon. Byz. adds; see above on 1:9.

Chapter 27. Scout-Ladder of Apollodorus

The Anon. Byz. here follows and greatly elaborates on Apollod. 161:9-
164:4. For discussion of the device with illustrations see Lendle, Texte,
28-35; on its impracticality as well as the Anon. Byz.s failure to under-
stand the design in Apollod.s text see Blyth,*“Apollodorus,” 140-41 and
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n. 31. It is illustrated in the manuscript on folio 22v and the base alone
on 23r.The version of Apollod. is illustrated in Paris. suppl. gr. 607, folio
36 (reproduced by Schneider, Apollodoros, pl. 6, fig. 23, and Wescher, 163,
fig. 65).

6 tetpdymva: “Squared,” that is, with four faces at right angles.

6 &tepomratfi: With faces of unequal width. See Lacoste, “Polior-
cetiques,” 256 n. 1.

6—7 mAdtog ... oxtd: The Anon. Byz. adds the dimensions; see
Lendle, Texte, 29.

12-14 émevavtiov ... dpBoic: For Apollod.s peta&d 8¢ adtdv &Alo
évtiBeton EOAov émi 10D €3dpoug Tpog OpBic 1O TpdTE KEWEV.

15-16 Ao Atov ... Suddypappov: The simile is added by the Anon.
Byz. and see below, 28:4. On the use of Atdg for “uncial” see Atsalos,
Terminologie, 217ff. For its implications for the Anon. Byz.s date see the
Introduction, 4.

17-18 é&vtiBaivovia ... émompilovro: A periphrasis for Apollod.’s
dvthpedeg (“stanchions”).

21 ta téocapa: That is, the two uprights and the two swing-beams.

30-31 Todta ... xotepydueva: A periphrasis for Apollod.s knAdvie
(“swing-beams,” “swipes”). The Anon. Byz. also uses éufoiAiduevo and
éyxhwvouevo for these beams; as his aim is to avoid technical terms, it
seems best to translate literally, although the term “swing-beams” or
“swipes” would simplify the translation.

34-41 "And ... petdporov: The Anon. Byz. here interprets the brief
comment in Apollod. on the handle (162:10-11: kot 8¢ 10 &Alo
Ehcvuotpov EOAov moddv um mAeiov n’ 1o ufikog). FOr discussion see Lendle,
Texte, 31, who sees the Anon. Byz.s view as essentially correct.

35-36 10 &vayxBiv #xtov pépoc: That is, when the swing-beams are
lowered, the bottom sixth is raised.

44-45 81 . .. mepbvong: The Anon. Byzs interpretation of Apollod.’s
S0 10 Sinhoic knAwviol éneledyBou: see Lendle, Texte, 32.
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45-49 Ael ... drpepeiv: The Anon. Byz. adds. The meaning of
otpogaudtiov is difficult. The primary meaning is*“hinges,” but perhaps
here = otpderyE, “pivot pins,”“axles” (so LSJ at otpdomua 11). Barocius
renders “verticulis” and Schneider “Zapfen.”

53 dwocdg: On the Anon. Byzs interpretation of how the ladder is
secured to the swing beams, see Lendle, Texte, 32.

57ff "Eote ...: The Anon. Byz’s dimensions for the device differ
from and are considerably more elaborate than those of Apollod., so as
to produce a ladder higher by 5 feet. For doubts about its practicality
see Lendle, Texte, 33—-34.

77-80 éx Bopong ... mhdywa: For Apollod.s Bvpeod tpdmov. The illus-
tration shows two different forms of shield, both long, one semicircular
at the top, straight on the bottom, the other pointed at both ends.While
here a special-purpose device, more generally on the Byzantine long
shield see Kolias, Waffen, 91.

81-86 00 pixpav ... xatdoxonov: The Anon. Byz.adds. The concept
of protecting the legs of the ladder with ropes is not found in Apollod.
and may be a Byzantine innovation.

86—-87 Eig ... cvpPdéAlovrar: The Anon. Byz. adds.
89 &nextetapéva ... aAAAAwv: The Anon. Byz. adds.

92 16 e xeipevov xai 10 dpBmpévov: The terms are from Apollod.
(163:3 and cf.156:1-2 and 193:2), whose original work contained tech-
nical drawings no longer faithfully represented in any of the extant
manuscripts of his text. On their nature in the original,“Grundriss ...
Aufriss,”*“ground plan ... elevation,” see Sackur, Vitruy, 19-21; Lendle,
Texte, 34, 182; idem, Schildkroten,109; and Blyth, “Apollodorus,” 133
and n. 16 and 144 and n. 39. The illustrations in Vat. gr. 1605 (folio 22v)
show the scout-ladder in two positions, one fully raised, the other par-
tially so, with the swing-beams parallel to the ground. This suggests that
the Anon. Byz. and/or the artist did not understand or does not use the
terms technically; the translation attempts to retain this latter interpre-
tation. The illustration of Apollod.s sxordg in Paris. suppl. gr. 607, folio
36 (reproduced by Schneider, Apollodoros, pl. 6, and Wescher, 163, fig.
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65), is also not a ground plan or elevation. See also below, 57:1.

Chapters 28-29. Additional Bases for the Scout-Ladder

The bases described here are not found in Apollod. and are apparently
an addition of the Anon. Byz. The first with single planks on either side
is depicted on folio 23r.

4 Ao Mitdv: See above, on 27:15-16.

5 yAwocidog: For the term see Trapp, Lexikon, s.v.

29:12 zeyvitng: On adaptation by the craftsman see above on 1:9.
13 ovpperpiav: See below on 38:19.

14 1peic Suotdoerc: Cf. below, 30:17-18.

Chapter 30. Portable Siege Towers

The portable towers of Diades and Charias are described in chaps. 30,
32,and 36; they are also found in Ath. Mech. 10:10-12:10 and Vitruvius
X:13:3ff. The Anon. Byz. has material not found in either of his prede-
cessors. Sackur, Vitruy, 98ff, advanced the theory that he used a now lost
source called by Sackur “Athenaeus Minor.” However, Dain, Tradition,
19, reasonably suggests that:“les ajouts ne sont pas tels que notre auteur
n’ait pu les donner de son propre cru.”” Lammert, “Apollodoros,” 331,
concludes that “der Anonymus Byzantinus kannte nur den Athenaeus
Major.” See also Lendle, Texte, 76 n. 103, who characterizes Sackur’s
theory as*“unhaltbare.” For discussion of the towers of Diades and Charias
see Sackur, ibid., 106ff; Lendle, Texte, 71-77; Callebat and Fleury, Vitruve,
242ff; Garlan, Recherches, 226—28; and Fleury, Mécanique, 289-92.

The towers of Apollod. are described in chaps. 31, 33-34, 37, and 39,
following the text of Apollod. (164:8-167:9 and 173:9-174:7), with the
Anon. Byz. inserting his own mathematical comments in chaps. 35 and
38. For detailed discussion of Apollod.s tower see Lendle, Texte, 77-101,
and Sackur, Vitruy, 26—30. The tower of Apollod. is illustrated on folio
26r.

1 Awddng ... xaiXapioag: On Alexander’s engineers see RE V:305
(Diades, 2), 111:2:2133 (Charias, 11), suppl. VI:26-27, and Schneider,
Athenaios, 57 n. 10:10
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1 MoAveidov 100 Bettadod: On Philip of Macedon’s engineer see
Ziegler, RE XX1:2:1658-59 (Polyidos, 6); Callebat and Fleury, Vitruve,
242; Schneider, Athenaios, 57 n. 10:9; and Garlan, Recherches, 237.

3-4 npdtor ... £€edpov: Ath. Mech. (10:10-12) has Awédnc ... enow
£V 1@ UNYOVIKD 00TOD GLYYPAUUATL EDPIKEVOL TOVG TE POPTTOVG TVPYOVG
Kol 10 Aeydpevov TpOmoavoy kol Tov kdpoukar kol Thv mBdBpay. Vitruvius
(X:13:3) has““Diades scriptis suis ostendit se invenisse.” Garlan, Recherches,
227-28, notes that at best Diades could have devised new models of the
drop-bridge and portable tower, which were known and used before he
worked.

3 tpomava: For Diades’ “borer,” an iron-pointed beam on rollers,
moved by a windlass, for piercing walls, see Schneider, Athenaios, 58 n.
14:4; Garlan, Recherches, 238 with illustration; Lendle, Texte, 132; Callebat
and Fleury, Vitruve, 250 n. 13:7:1; and Fleury, Mécanique, 297-99. It is
different from the tpOrovov of Apollod.,a handheld drill, on which see
above, 17:2.

3 dwafé&Bpag: For Ath. Mechs érnipaBpav; the Anon. Byz. uses the
two terms interchangeably. See above on 2:11.

4 gepopévoug S tpoydv EvAivoug mopyovg: Ath. Mech. has gopntode
nopyovg. On the device and terminology see above on 2:6.

5-7 thyv 8¢ Béowv éretpaydvilov . . . 1iBévtec: Ath. Mech. has nopyov
... delyevéoBon ... 10 8¢ nAdrtog &yovta mhyeig 1l .

8 icotetpdymvov: On the term see Sophocles, Lexicon, s.V.

9-10 méuntov pépovg ... éufadod: ON the “contraction” Ath. Mech.
(11:5-6) has cvvayomy 8¢ 100 mAdtovg el 10 dvw 10 méuntov uépog,
Vitruvius (10:13:4) “Turrem autem minimam ait <i.e., Diades> oportere
fieri ne minus altam cubitorum LX, latitudinem XVII, contracturam
autem summam imae partis quintam.” The Anon. Byz. presents a con-
traction of area rather than of the width, and, as is clear in his numerical
example in chap. 35, to one-fifth rather than of one-fifth, that is, he sees
the area of the top story as one-fifth the area of the bottom story. For
the consequences of this incorrect interpretation see Sackur, Vitruy, 34
n. 1 and 106ff. For a contraction similar to that of the Anon. Byz. see
Diodorus Siculus, 20:91:4, the helepolis of Demetrius, in the siege of
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Rhodes, whose base had a reported area of 4,300 square feet, its upper
story 900.

11-12 Tobg 8¢ peilovag ... mevrexoudexaotéyovg: A fifteen-story
tower of Diades and Charias is not mentioned by either Ath. Mech. or
Vitruvius. See Schneider, Athenaios, 58 n. 11:9.

15 «8’ Eyyiota: Ath. Mech. has xy'c” (231/2).
17-18 tovtéott ... ndyog: The Anon. Byz. adds.
19 ovpperpiav: See below, 38:19.

20 "EEatpdyovg . .. dxtatpdyovg: The wheels of Diades’and Charias’
towers are not mentioned by Ath. Mech. or Vitruvius. Ath. Mech. (18:16)
does describe a yootpic xehdvn as dxtétpoyog, a term also used by the
Anon.Byz. at 15:3 and apparently reused here. See Lendle, Texte, 73,and
Schneider, Athenaios, 58 n.12:11.

Chapter 31. Apollodorus’ Tower

1 oepvérepov: On the sense “smaller” see De admin. 53:265; E. Dawes
and N. Baynes, Three Byzantine Saints (Crestwood, N.Y., 1977), 74-75;
and Nikephoros Phokas, Praecepta militaria 1:96-97, I11:11, 1V:37.

5-6 dixa ... mape&oxfic: For Apollod.s xotd 88 T dxpa dmoympodvto
og ToOda.

8 necoctdror: For the “center-stanchions” and “side-stanchions”
(rapactdron), Which together constitute the composite uprights sup-

porting each story, see Garlan, Recherches, 226 n. 7, and Sackur, Vitruy,
26-30.

12-13 o¥¢ ... dvépaocav: The Anon. Byz. adds. Ath. Mech. (11:6,
12:2) reports this usage by Diades and Charias.

16 xovoviev mepriopidov 1e kol yehwviov: The terms are from
Apollod.; see above on 22:33 and Lendle, Texte, 79.

16-19 firor ... 1lepévorg: The Anon. Byz. adds the simile for the
yeAdvio; see above on 22:35-37.

20 Toig 6pBioig ... odow: For Apollod.’s Katd 8¢ tovg dpbostdrac.
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21-22 {oo 8vto kot pfixog: That is, the base is a square.

22 évmilvuyidag: The term dvtiluyic does not appear in his classical
sources, but is used here by the Anon. Byz. to represent the timbers
placed at right angles to the double timbers to complete the lower base.
Apollod. (165:14) simply calls them #repo EOAo.. FOr views on their
nature and number in Apollod. see Lendle, Texte, 80-81, and Sackur,
Vitruy, 28 n. 1. Trapp, Lexikon, s.v., has “(Ersatz—)Verbindung.”

24-25 {oov ... &néywow: This phrasing suggests that the Anon. Byz.
does not see the uprights of the tower leaning inward to accommodate
the progressively shorter timbers; see below on 33:2-3.

32 mapactdror: See above on 31:8.

Chapter 32. The Tower of Diades and Charias

1 Svoebperoi eior: Cf. the recommendation (taken from Apollod.)
for use of edndéprora i VAN at 2:15 and see above on 22:63-64.

2 toig mepi: See above, 25:1.

Chapter 33. Apollodorus’ Tower

2 ¢ém{vyidag: See Lendle, Texte, 80-81, on Apollod. 165:12:“Zwar ist
klar, dass mit émluyideg Querbalken gemeint sind, welche die Veerbindung
zwischen den Cvyd herstellten.”

2-3 éMdooovag 1@ uhker modog dxpr: For Apollod.s éAdrtoveg tav
xéto 1@ kel 16da. The method by which the tower’s uprights con-
verged to allow for the progressive shortening of the upper horizontal
timbers is not completely clear in either Apollod. or the Anon. Byz. On
the problem in the text of Apollod.see Lacoste,*“Poliorcétiques,” 260 n.
1,and Lendle, Texte, 80. Sackur, Vitruy, 34 n. 1, concluded on Apollod.
that “die Eckstdnder um dieses Mass naturlich vom Lot abweichen
mussen”; for such an approach see Diodorus Siculus XX.91.4: xioveg
... ovvvevevkdteg tpog GAAHAovg Of a tower built by Demetrius for the
siege of Rhodes. On the Anon. Byz. Sackur suggests, “Man kann sich
deswegen nicht des Verdachts erwehren, dass der Byzantiner senkrechte
Pfosten annimmt, die in jedem Stockwerk absetzen (wie es auch das
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Bild zeigt),” a view he characterizes as “einen allerschlimmsten Fehler,
der es zu einer vollstandigen Unsinnsdarstellung macht.” Lacoste (ibid.)
however, saw the Anon. Byz.s approach, although not stated in
Apollodorus, as “d’ailleurs parfaitement rationnelle.”

7 mepintepor ... meptdpdpovg: The terms are taken from Ath. Mech.
(11:8, 13:7,10). For the former as “narrow ledges” for fighting fires see
Lendle, Texte, 72—73; on the latter as “inner galleries,” ibid., 75 and n.
102. See also Garlan, Recherches, 227, and Callebat and Fleury, Vitruve,
245 n. 13:5:1 and below, 39:13-14.

8-9 eicmyv ... éxPoniBnorv: Cf.Ath. Mech. 12:5-6: eic thv éxBonOnov
TV EUTVPLOUDV.

12-15 tpoyovg ... Hurov: On the passage see Blyth,*“Apollodorus,”
136-37 and nn. 26 and 27; Lendle, Texte, 40 n. 40 and 82. The phrase
Aermiot youyxpnAdrorg occurs four times in Ath. Mech., at 17:2 of the
tpwnfxerg Wheels of a yeddvn yootpic. Blyth suggests that the Anon.
Byz.“must have found these words or something very like them in his
text of the [i.e., Apollod.s] Poliorcetica. They may have been a marginal
gloss that did not get into the main tradition.” Lendle, ibid., 82, argues
that wheels of such large size would be too close together to allow for
a stable structure and also could scarcely have been accommodated un-
der the structurally important crossbeams. He suggests that the reading
& may be an error for &bo. As the archetype manuscript has teccdpav,
it seems best to allow it to stand in the text.

20 émapepnodictmg: Cf. above on 13:32.

21 oopmnyna: From Apollod. 166:6. LS), s.v., gives “superstructure,”
“framework.”

Chapter 34. Apollodorus’ Tower

4 mpodg adtdv: The text here seems to describe another center-stanchion
at the next higher level placed on top of the lower center-stanchion
(adtév). The illustration on folio 26, however, shows the outer side-
stanchion placed on top of the lower center-stanchion, the center-stan-
chion on top of the lower inner side-stanchion, etc., as the tower legs
work inward to allow for the progressively shorter cross beams and the
narrowing of the whole structure.
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11 «Mpaxag: On placement of the ladders see Lendle, Texte, 86-87.

17 mhayiow: That is, slanted away from the tower to prevent being
pulled out by the tension; so Lendle, Texte, 84.

19 € dAiyav xai pixpdv EVAwv: The phrase is from Apollod.; for his
stress on use of small and readily available materials, in contrast to the
long timbers used by Hellenistic engineers, see Lendle, Texte, 77—78. See
also above, 2:15-19 and 22:63-64.

20-22 {(whte ... dnAddoag: The Anon. Byz. adds. See Sackur, Vitruy,
107, who suggests that Apollod.s intent is to require no calculation by
the craftsman other than a shortening of the timbers by 1 foot at each
story. For adaptation by the craftsman, however, see above on 1:9.

Chapter 35. Numerical example added by the Anon. Byz.

On the error here of the contraction as one of area rather than width, as
well as to one-fifth rather than of one-fifth see Sackur, Vitruv, 34 n. 1
and 109f, and above on 30:9-10.

6 va’ néurmrtov: On the value 1/5 for the contraction, see above, 30:9—
10.

8 &nta éxtov Eyyiota: The value is an approximation for an irrational
number. The calculation for the approximation should be 71/6 x 71/6 =
49 + 7/6 + 7/6 + 1/36 = 5113/36; see Schneider, 51 n. 1. The multiplica-
tion of the two fractions by each other (1/6 x 1/6) is omitted. For meth-
ods of approximating square roots of non-square numbers, see Heron,
Metrica 1:8, E. M. Bruins, Codex Constantinopolitanus (Leiden, 1964),
111:191-92, and Heath, History, 11:51-52 and 323-26, etc. For use of
sexagesimal fractions in such calculations, see Heath, History, I: 60-63.

9-10 Aentd ... Aemta mpdra: ON the use of “minutes” (Aertd or
npdta Aentd) in the sexagesimal system of fractions, see Heath, History,
1:45.

12 eig 1o uépog: The fractional remainder (140/60 = 2 and 20/60) would
be 173 rather than 1/5.

16 énéuPaciv: The term is not found in Apollod. or Ath. Mech. It
also occurs, together with ro.péupactic, below in chap. 37. Barocius trans-
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lates both terms with “super adiectione”; Schneider renders the former
with “den Raum ... verringern” and the latter once “Verkirzung” in
chap. 37. LSJ, énéuPaoig 2 has “pl., steps.” The terms appear to refer to
the progressive decrease in size of the timbers delimiting the area of
each story. | have translated with “modulation” based on Vitruvius
(1V:3:3), who speaks of a “modulus, qui Graece embater dicitur, cuius
moduli constitutione ratiocinationibus efficuntur omnis operis
distributiones,” that is, a rhythm in pacing or spanning. MopéuBaocig
below is apparently used in a similar fashion.

Chapter 36. Diades and Charias

2 oi pév mepi: See above on 25:1.

6-8 16 1e obumayov ... ovvnpiBpovv: The observation is not found
in the Anon. Byz.s sources and is apparently his own; for its correctness
and discussion of the calculations in the preceding passage, see Lendle,
Texte, 76, and Sackur, Vitruy, 110-11.

7 derdpatt: See above on 22:41.

Chapter 37. Apollodorus’ Portable Siege Tower

4 noddv £€ . .. mopépPaciv: The Anon. Byz. adds; the timbers would
decrease from 16 feet in length to 10 feet, the area from 256 to 100
square feet, as the tower rose to six stories. On ropéuBocic see above,
35:16.

5 1pitov 8¢ kol eixootov Eyyrota: 23/60 is the closest sexagesimal ap-
proximation to 100/256 (see above on 35:8). The conclusion is added by
the Anon. Byz.

8 &vog ... énéuPaciv: The Anon. Byz. adds.
9-10 &vog ... mapéufaciv: The Anon. Byz. adds.
10 d¢ mpoeipntor: See 35:17.

12 &t xai pépovg Extov: See above on 35:8.

13-16 évvéa ... €€ ... mévre xoi pépovug: Presumably half the diam-
eter of the wheels and the thickness of the decks would be added to get
the 60 feet.
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Chapter 38. Proportional Relation of the Towers

The Anon. Byz. sets the towers of Diades and Charias and Apollod. in
the context of a proportional relationship. Sackur, Vitruy, 109, suggested
that “der gelehrte Pedant” sought in this comparison of two disparate
texts to create “ein Turmproblem.” The extensive use of cvuperpia,
cvneovia, dvaroyia, and Adyog (ratio) here and elsewhere goes far be-
yond anything found in the classical descriptions. Apollod. makes no
mention of such relationships and uses cbuuetpog elsewhere only once
(180:10); Ath.Mech. (12:9-10) says of Diades and Charias only “Opoiag
d¢ kol &ml 10D EAdiTTovog TOPYOL T Sraipesic TV oTeEY®DY TOV aDTOV Adyov
é\duPovev and does not use sHupetpog at all. Notably the Anon. Byz.
provides (see on 38:11-12) a definition of cvpewvio that is similar to a
definition of cvupetpio found in Aristotle’s De lineis insecabilibus. For
discussion of the possible Pythagorean origin (esp. from Philolaus) of
the concept and its applications in art and architecture, see F. J. Pollitt,
The Ancient View of Greek Art (New Haven, Conn., 1974), 12-22 and
256-58, and P. Gros, Vitruve, De L architecture, livre 11 (Paris,1990), 56-60.
For the Anon. Byz.s reference to Philolaus see above, 3:26-27, and to
Pythagoreans, below, Geodesia 8:13-14.

6 6 mfixvg ... : On the measurement system see the Introduction, 23.

11-12 8rv ... perpodvron: Cf. Aristotle, De lineis insecabilibus 968b6:
cvuuetpot elov ol 1@ ovTd uétpe petpoduevor; and Heron, Definitiones
128: vuvi 8¢ EvxAeidn 1@ otoyyerwrfi (X, def. 1) énduevor nepi tdv peyebdv
QoEY, 3TL oOpUETPOL LEYEON AéyeTon T DO TV OTAV HETPMY LETPOVLEVCL.
See also below, 51:28-29, and the Introduction to chap. 38.

18-19 1ov ad1dv ... Adyov: The phrase is repeated with cdlovoo for
éyovteg below at 51:28-29.

19 ovppetpiav ... cvpgaviav: For the combination see below,51:18—
19 and Heron, Bel., 112-13.

20 gopn1dv wopyev: See above on 2:6.

20-21 oimepi ... Todg mepi: See above on 25:1.
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Chapter 39 Commentary

Chapter 39. Apollodorus’ Tower: stability, fire fighting.

The Anon. Byz. draws here on Apollod. 173:9-174:7; for discussion see
Lendle, Texte, 98—99.

2 icomédiog O mpdg v Pdorv: The Anon. Byz. adds.
3 dvegepng toyxdvny: For Apollod.s xoidlouo .

3-5 moficopev ... témov: The Anon. Byz. here interprets a problem-
atic sentence in Apollodorus, an interpretation Lendle, Texte, 98-99, ar-
gues is incorrect; Lendle would emend the text of Apollod. (bréOnuo th
opotg 0vTob Tod THPYOL GVUTAOKT, TPOGEPYXOUEVT . . . TAaTuvovor) 10
vroBfuet(o ) dpoiov ordTod 10D THPYOL GUURAOKTV TPOGEPYOUEVNY . . .
kol Thatvvodony. He concludes, “Gelédndevertiefungen in der Bahn des
Wandelturms durch ein ‘Gewebe’ von sich kreuzenden Balkenlagen,
deren Zusammensetzung sich nach dem Grad der zu Uberwindenden
Vertiefung richtete, so auszugleichen, dass am Schluss eine ebene
Oberflache entstand.”

3 bndOnpo: The term is from Apollod.; cf. above, bré6epo, 13:15. For
the possible nature of the device see above on 39:3-5.

4 ¢mi 1 dvopdAe: For Apollod.s éni 1o dvéxAuo.
6—7 mag ... cvvinpfiran: The Anon. Byz. adds.
8-9 &k ... ¢loydv: The Anon. Byz. adds. See above on 2:9.

8 mupogdpav tpipdrav: Philo Mech. 94:9-10 (also 95:8 and 100:20-
21) speaks of tp1drovg katopévoug sTinnde nepreti(ypévoug). Garlan,
Recherches, 386, compares Philo Mech.s device to Aeneas Tacticus’ (33:2)
description of wooden pestles with iron spikes and combustible materi-
als dropped from the walls to stick into siege machines and set them on
fire. See also Leo, Taktika X1X:58: Koi tpiBoAot 8¢ peiloveg c1dnpoif év
coaipiorg EvAivolg fHrot dEeig dunennyuévor, cronmiolg 88 kod Etépg YAN
é¢vetinuuévn (leg. -uévn) éunvpioBévia kol katd @V molepiov
BoArdueva, elto mintovTa év Tolg mAololg S1d TOAADY HepdV EUTPHCOVGTY
avtd. Kolias, Waffen, 175-77, suggests that a fiery tpiBoiog may be the
prickly plant, attached to a fire arrow or missile, similar to the #yxevipa
notlodxia, 1O cause it to stick in the wooden equipment. On the pas-
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sage see also F Lammert, RE VI.A.2:2414.

9-12 péMora ... £80pavorov: The Anon. Byz. adds here to the text
of Apollod.,apparently from Ath. Mech. 17:14: uédAoto uev powvixivorg,
el 8¢ uf, Tdv GALev oo ebtovd ot EVAa ATV Kedpivov, Tevkivov Kol
kAnOpivov - tadto yop Eknupd éott kol ebrhacto. On the resilience of
palm see above on 13:22; for questions about its resistance to fire, a
quality also mentioned by Philo Mech., 91:3, éx tdv gowixov cavidag
... (loyvpoi yép eior kol dvoéunpnotor), see Lawrence, Fortification, 88.

13-14 ¢nmi ... mep1dpdporg: See above, 33:7.

15-17 &1é te ... wAnyai: For Apollod.s Tvo éxmot té6nov cuvelBely
kol ékAvoo 10 BEAog.

21 td@v ... mepndvrov: The Anon. Byz. adds.

21-22 eipyacpéva dodv tetapigevpéva: The Anon. Byz. adds. On
preservation with salt see Geoponika 19:9: Iepi tapiyeiog névtmv kpedv;
Koukoules, Bios, V:64-65; and generally on the method R. J. Forbes,
Studies in Ancient Technology (Leiden, 1955), 1:189.

26 oipwv: The term and its function here is from Apollod. For a
description of such a device see Heron, Pneumatica 1:38 and Landels,
Engineering, 202. For similar use see Vita Stephani lunioris (PG 100:1069—
1186), col. 1176C: tovg év ad1d 1@ TOn® 1oTOUEVOLG VOPOGTETOG TOV
gunpnoudv, obonep clowvag kodovotv. See also D. Oleson, Greek and
Roman Mechanical Water-Lifting Devices (Toronto, 1984), 28-29.

26-27 xéAapor ... i&evtai: See above, 19:27.

30-35 00 pikpav ... mAnydg: Cf. Ath. Mech. 18:3-7: éri 8¢ to0t01¢
kotaAopBévovton fopoatg pepoptévaig ONolng Tolg TOAOLS, KoL GOTTETON
elg ovtag pdMota pev #Aeta i 10 kadodpevov Bodascdnpacov 1 dyvpo
SEel BePpeypéva- tadta 8¢ elot ypHoiuo mpdg te T0¢ TV Abofdimv
TAN YOG Kol Tpog Tovg dunvpionote, and Philo Mech. 99:26, kwdioig 8Eet
Bpé€avto f| Vdatt. See also Maurice, Strategikon X:3:12-13: Koi npog
TOVG KPLOVG GVITKELVTOL TOAOIL KO GOKKLCL, YELOVTO, B LpoL KO WOULOV;
Leo, Taktika XV:48: npdg tovc kprovg 8¢ dvtiketvton ToAdpio kol corkckio
vépovta Syvpa kol ywéupov; and De obsid. 69:1ff: copilesBon 8¢ npog v
Blav 10D unyovinotog ov poévov dmep Toonrog énethdevoev, AL Kol
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£TEPOLTOV TOAOLDY * GEKKOVG YOIp Gy POV YeploavTog, ANV BePpeyuévou
3100 10 un VravdmresBon evyepidg ( = Josephus, Bellum Judaicum 111:223).
For vinegar as a fire retardant see Theophrastus, De igne 25:59-61; Pliny
the Elder, Naturalis Historia 33:94; and Callebat and Fleury, Vitruve, 260
n. 3.3. For mats (bedouota) of hair, wool, or linen used to protect city
walls against stone throwers, see (Ilepi Zrpotnyiogyl3: 74ff.

31 voAa: Cf. Ath. Mech. (18:4): thhang. For thiiov = tHAn, see Wescher,
247 n. 16.

32 dixtva éviypav Bpdwv: The Anon. Byz. is here apparently para-
phrasing Ath. Mech.s BoaAaccdrpacov. For Bpbov as alga, muscus marinus,
see Hippocrates, De mulierum affectibus 53:3: “Otov @8 &yn, kotamAdooey
Bpow 10 Bodacoio, O £nl tovg ixBOag EmPBdAilovot.

34 nvpoPdrmv: See above 2:9.
36 gk 1@V ... ploydv: See above on 2:9.

36-40:1< ... || 40. ...>:0n the lacuna (between folios 28v
and 29r) see Dain, Tradition, 30-31.Wescher (248:3) noted that the miss-
ing material was presumably drawn from Apollod.’s section on ladders,
175:1-185:2.

Chapter 40. Single Ram between Ladders

The Anon. Byz. draws here on Apollod. 185:6-16. For discussion see
Lendle, Texte, 19-22, with modern drawing, 22. The device is illustrated
on folio 29v.

3 icobyf: The Anon. Byz. adds.

3-6 81t cavidaev ... Poldg: For Apollod.s xavédoct xai cavict. On
Bepydv see above, 8:3—4, on veoopoaydv 15:18-19, on nnAd 15:5, and
on rnupoPora 2:9.

9 npog v dvéPaciv: For Apollod.s tfig dvaBdBpoc.
12 évepyficer. For Apollod.s épydoeton.
13 Baoctéypaciv: For Apollod.s dpthnaciv; see above on 22:57.

13 mapd pixpdv 11 For Apollod.s petpioc. The front hanger would be
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slightly shorter than the back one so that the ram would be angled
upward and thus strike the less unified parts of the wall. See Lendle,
Texte, 20-21. See also above, chap. 23.

14-16 iva ... xpropaydowv: For Apollod.s {vo éri tog otéyog dvm
Kplopoydov ol émeépoveg. For discussion of the meaning of Apollod.s
émi 1o otéyoc, which the Anon. Byz. here interprets as to: dvartepo uépn
10V e dv, see Lendle, Texte, 21. See also above on chap. 23.

16 edxatdAvtov: The Anon. Byz. adds.
17 &vestnxdg: The Anon. Byz. adds.
17-19 dotvdetov ... émotmpifovror: The Anon. Byz. adds.

18 npondpyro; Added by the Anon. Byz; see Demetrakos, Lexikon, s.v:
TpokexOPNLUEVOY OYDpOUC ... TpoTelyioua, Tpopoydv, and below, 55:23
where it refers to a rampart wall on a raft otherwise referred to there as
A TPOTELYIGHAL.

Chapter 41. Rams on Ladders as Bridges
The Anon. Byz. draws here on Apollod. 185:16-186:3
2 edx6lag: The Anon. Byz. adds.

2-3 toig ... mpoerpnuévorg: For Apollod.’s toi¢ npdtepov. There is no
earlier reference in the extant text of the Anon. Byz. to repippoyad, but
Apollod. 171:7-172:1,in a section on rams on portable towers, has Stov
3¢ droPaivery 8én én’ adtolg, éyeipovian ot kdvoveg, kol del 6pBol Eotdot,
ko lwdie ¢& Gxpov EAkopévou 10D kapakog dpuedktou Tpdm. This sec-
tion of Apollod. was apparently included in the now lost portion pre-
ceding chap. 40 of the Byzantine paraphrase.

3 <yevopévav=>: Cf.Apollod. 185:17: buoiwg toic mpdrepov dpvodktmy
£’ EXGTEPOL YEVOUEV@V.

3 mepropoydv: For Apollod.s Spvedxrav (“rails”). For the form cf.
Geoponika 11:5:4. For an illustration of a ram with guard rails used to
mount walls see folio 40r and below on 53:38-39, éniBathpro. Cf. also
below, 46:34-35, [Tepippayai ... éx Bupsdv, on the sides of a wheeled
ladder and attached drawbridge.
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4-5 meprotpogficoviar . .. mopoatpenduevar. For Apollod.’s
TEPLVEDOVGLY £ML TOV KPOTOLPOV.

5-6 xaitd ... Sdywpa: The Anon. Byz. adds.

6 xataypoen: See above, 1:3.

Chapter 42. Double Rams on Ladders

The Anon. Byz. draws here on Apollod. 186:4-187:6. See Lendle, Texte,
21-24, with modern drawing, 24.The device is illustrated on folio 30v.

1 ©é&w xai: The Anon. Byz. adds.

2 émepyopévny, fonv odoav: The Anon. Byz. adds.
3 firor 6pOfv: The Anon. Byz. adds.

3—4 xaitdg ptv ... &ovor The Anon. Byz. adds.

4-6 16 8¢ én’ dAMA@v ... Sidotnua: For Apollods xai Siectaoy
00y Opoiwg, GAAL kol ovTol elot TapGAANAoL.

7-8 xai kot Todto: FOr Apollod.s uévov évi.

9 npodg ... mAdya: For Apollod.s toig kpotdeorg éxatépwbey.
11 peroxivicavreg: For Apollod.s é€boavec.

12 éx 1dv 8micBev: For Apollod.s koo vidtov.

12 6pod: For Apollod.s éxdrepon.

13 &60: The Anon. Byz. adds.

13-14 &AM @y ... 1@ teiyxer: For Apollod.s /) uev pio émitiBeton.

15-16 xaito ... Sigyopov: For Apollod.s cov o1l kol thig KMuokog
om0 Thg £1épag 1O drdoTNUCL.

16-18 xai yiveton ... énilev&ig: The Anon. Byz. adds.

Chapter 43. Fighting from the Top Deck of Ladders

The Anon.Byz. draws here on Apollod. 187:7-187:11. See Lendle, Texte,
23.

1-3 &vev ... teixer: The Anon. Byz. adds.
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