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THE KAMBEXTPION AND OTHER ROMAN
MILITARY EQUIPMENT FROM THRACIA

INTRODUCTION

A rare metal object, kept for a long time in the Histori-
cal Museum of Nova Zagora, Bulgaria, until recently
remained virtually unnoticed. This object, a part of
a hoard of various metal items, was found by an ac-
cident in 1962 while ploughing a field in the vicinity
of the Elenovo village in the Southern Bulgaria. The
hoard was discovered 40-50 cm below the current
ground surface level!. Unfortunately, the discoverer
did not consider the find to be of any significance, but
still picked up the items of the hoard out of curiosity.
Considerably later he reported the find to a local town
museum. It is not certain whether all of the items of
the hoard were collected. In 1964, then-curator of the
Historical Museum of Nova Zagora registered all the
submitted items and entered them into the museum
collection under nos. 3288-33062.

The hoard consisted of 20 various objects, one bronze
and 18 iron. It included both items of military equip-
ment — a pilum iron, a shield umbo, and a significant
number of digging tools, such as five pickaxes, three
spades, and three mattocks. Additionally, the hoard

! According to the record in the inventory book.
2 The date is known from the record in the inventory book.
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contained a ploughshare with a ring, a linchpin, and a
tent peg. Finally, it included three items, which, appar-
ently belonged to an arrow-shooting ballista with an
all-metal spring-frame: a so-called kauféorpiov, a mas-
sive object of a cranked shape, and a round-sectioned
rod with a loop on its end.

The museum inventory book included no additional in-
formation about the circumstances of the find, and no
archaeological research has been conducted in the site
of the discovery, probably because the precise location
of the find could no longer be established. The find has
not been properly published yet®. Certainly, due to its
significance for the Roman military history in general
and for the history of the Roman Thrace in particular,
the discovery deserves a thorough publication®.

3 Apart from a preliminary article dedicated to the kambestrion
(MINCHEV 2002, 7-13). Unfortunately, for various reasons, the
technical data given in that article was found to be incorrect.

* The authors express their most sincere gratitude to Dr. Veselin
Ignatov, the curator of the Nova Zagora Historical Museum, for his
kind permission and provision of all the accompanying data and pho-
tographs of the items. Without his friendly support this publication
would not be possible. The authors thank Alexander Kyrychenko
(Emory University, Atlanta) for his help in preparation of this arti-
cle, and also Alexander Spiridonov and Ruslan Suleimanov for their
assistance with 3D-modelling.
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Fig. 1: The location of the Elenovo village.

The village of Elenovo is situated in the District of Nova
Zagora, which belongs to the Sliven Region located on
the fertile Thracian plain of Bulgaria. Renowned West-
ern travellers and scholars mentioned and recorded
some of the rich archaeological sites in the region al-
ready in the late 19th century®.

The list of the publications includes numerous articles
and books®. Some of the archaeological monuments
were destroyed in unfortunate circumstances, whereas
some others that did enter the museum collection still
await their proper examination.

The excavations of several tumuli containing a large
number of very rich burials mostly of second — early
third centuries AD testify to the stability of the region
during the Roman period’.

The vicinity of Nova Zagora is known for a significant
number of the Prehistoric, Ancient and Mediaeval set-
tlements, Thracian burial tumuli of the Early Bronze
Age, Pre-Roman, and Roman times, and other archae-
ological monuments. Archaeological excavations, con-
ducted in the region by both local and international
scholars, accompanied more than a hundred years of
the research. Most of the finds gathered during these
excavations, including some unique occasional arte-
facts now in the collection of the Nova Zagora Mu-
seum, were either mentioned or published in detail.

As of today, none of the several archaeological sites
located in the area of the Elenovo village has been ar-
chaeologically examined. One of them — a settlement
of the Roman period of the first — third centuries AD
located at the site named Kyoshka about three kilome-

6 The most important publications include: SHKORPIL - SHKO-
RPIL 1898, 11, 39 and 69; DETEV 1950, 77-78; KOICHEV 1952,
366-68; KOICHEV 1955, 55-59, KOICHEV 1958, 469-74; BATSOVA
- KANCHEV 1974, 50-56; KANCHEV 1973, 42-51; KANCHEV 1984,
134-59; IGNATOV - KANCHEVA-RUSEVA - VELKOV 1996, 9-16
(with extended bibliography and maps, etc.).

7IGNATOV, KANCHEVA-RUSEVA - VELKOV 1996 and bibl.

*BOUE 1871, 175; KANITZ 1880, 16.
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Fig. 2: A map of the Elenovo village area. X - the approximate location of the find.

tres north-west of the village — yielded a find of coarse
and red-slip pottery of the Roman period. Four burial
tumuli, a part of its necropolis, are located nearby. An-
other ancient settlement, which, along with the neigh-
bouring five tumuli, likely dates to the Roman period,
is situated about one kilometre south-east of Elenovo
at the place known as Trite Penevi Mogili®. Regretfully,
some of the fumuli around the village were destroyed
by construction works in the 1960-70s or by the loot-
ers in the 1990s°.

Several settlements of various historical periods are lo-
cated in the rural area of Maslaka, which also has a sig-
nificant water source, and currently also a water reser-
voir. One of them most likely was an important Thra-
cian settlement, possibly of the Late Classical and Hel-
lenistic period of the forth — first centuries BC, which
is suggested by the finds of the imported black-glazed
Greek pottery shards. Additionally, the site yielded

8 DETEV 1950, 78.
9 IGNATOV - KANCHEVA-RUSEVA - VELKOV 1996, 13.
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numerous fragments of the red-slip Roman pottery of
about first — third centuries BC, as well as some frag-
ments of green-glazed pottery'. The latter fragments
could have either belonged to the pottery of the Late
Antiquity that is to the period of the late forth — fifth
centuries AD'" or, more likely, to the Early Mediaeval
Bulgarian pottery of the late ninth — tenth centuries.
This is suggested by the accompanying finds of a body
of a clay horse and other animals with quite character-
istic decorative finishing, similar to that of the glazed
vessels'?. All these ceramic artefacts witness to the
lengthy, stable, and continuous community life at this
site, only rarely interrupted by chronological gaps.

The hoard was excavated about three kilometres north-
west of the Elenovo village, at the site called Yurenya.
This site is an elongated open-ended hollow sloping
to the south-east through the Yurenya River valley
toward the Thracian plain. Three moderate-height

19DETEV 1950, 78 and fig. 30.

11 Examples of similar pottery produced at Marcianopolis in Moesia
Secunda, Bulgaria see in MINCHEV - GEORGIEV 1991, 225-26.

12 BAKALOVA 1988, 26-27, cat. nos. 29, 31 and bibl.
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Fig. 3: An aerial view of the Elenovo village area. X - the approximate location of the find (42°23'54", 26°07'21").

ridges named Karakaya (the Black Rock), Ostar Ka-
mak (the Sharp Stone) and Yurenya embrace the hol-
low and present a sort of a natural shelter and defence
to those settled within. The published archaeological
finds from this site are scarce but important and speak
in favour of existence of at least one large settlement
of the Roman period there. According to the research
conducted in the area during the early 1950s, the site
produced numerous finds of fine Roman red-slip and
coarse pottery of the first — third centuries AD, several
milestones of various shapes, a small bronze statuette
of the Venus Pudica type of second — third centuries
AD, and other items. A Roman paved road about four
meters wide stretching out from the settlement south-
ward was still visible at that time. A large necropolis of
the same period is connected to the settlement. Addi-
tionally, ten large Thracian burial mounds (tumuli) of
an earlier period stretch along the Yurenya ridge!3.

13 DETEV 1950, 77-78 and figs. 28-29.
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VARIOUS EQUIPMENT AND TOOLS

The item no. 3301 described in the inventory record
as “an iron rod of unknown purpose” is a pilum shank
with a square-sectioned socket. The shank itself is also
square-sectioned. The total preserved length of the
iron is 56.2 cm, the width of the socket is 3.5 cm. The
shape and the length of the pilum head cannot be de-
termined due to its extensive corrosion. Similar pila
shanks with the characteristic square-sectioned sock-
ets are known from the Antonine era through the third
century AD™.

Unfortunately, the bronze shield umbo was stolen from
the exhibit in the town of Tvarditsa in 2000. All what
was left was a rough drawing and the following in-
ventory book record no. 3288: “A bronze umbo with a
flange, the width is 4.8 cm, and a dome, the height is
5 cm. The umbo diameter is 21.5 cm, the thickness is 1
mm. The umbo was secured by four nails with promi-
nent raised semispherical heads.”

Fig. 4: Pilum shank. No. 3301. 56.2x3.5 cm.

The hoard contains five pickaxes or dolabrae — the
typical Roman military tools — of different sizes and
shapes®. Three of them have wide axe blades, and two
— narrow ones'®. All of them have chisel-bladed tines
on the other end. Their lengths vary from 39.5 to 53.1
cm.

Three mattocks, 31.6, 33, and 39.5 cm in length, also
have chisel-bladed tines, but, unlike those found
in Kiinzing'’, they have trapezoid, not rectangular,
blades. Several mattocks with similar trapezoid blades
were found in 1984 within a Late Roman hoard of
metal objects buried in a barrack of the Castra ad Mon-
tanensium (modern town of Montana, Bulgaria)®®. A
similar in shape mattock, for instance, was recently
found among other items on the early third century
battlefield at the Harzhorn, Germany?.

14 BISHOP - COULSTON 2006, 130, 151, figs. 74,1; 92,6.
15 BISHOP - COULSTON 2006, 117.

16 Examples of the third century pickaxes see in BISHOP - COUL-
STON 2006, 185; HERMANN 1969, 135-36 and abb. 5.

17 HERMANN 1969, 136-37 and abb. 6.
18 ALEKSANDROV 1988, 30 and fig. 3.
19 GRUNEWALD 2010, 89.

!

Fig. 5: Pickaxes. 1 - No. 3296. 39.5%32.1 cm; 2 - No. 3297. 42.5x9.6
cm; 3 - No. 3298. 53.1x14.2 cm; 4 - No. 3299. 42.5%6.5 cm; 5 - No.
3300. 48.8x17.7 cm.
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Fig. 6: Mattocks. 1 - No. 3292. 31.6x19.2 cm; 2 - No. 3293. 33.0x20.5 cm; 3 - No. 3294. 39.5x38.8 cm.

The length of all three trapezoid spade blades is about
the same — 39, 39.5 and 42.3 cm. The thickness of
iron in different areas varies from 2 to 6 mm. Two of
the spades had their shafts attached between two rec-
tangular extensions, the third had it inserted into a
round socket. The latter is analogous to a spade from
the hoard found earlier in the destruction layer of the
south-western tower of the Montana fortress?. One of
the spades still had two nails used to secure its shaft
attachment.

The working part of the ploughshare has a shape of an
isosceles triangle with a convex surface. A long rectan-
gular-sectioned handle was forged together with the
working part out of one piece of iron. The ploughshare
was attached to the plough by means of a ring and a
bent-down end of the handle, which was hammered
into the wood. The total length of the ploughshare is
43.7 cm, about half of which is the handle. Plough-
shares of this type, apparently, were of the Thracian
origin and were common to the Balkans up until the
Early Medieval period?!. For instance, eight such
ploughshares, some complete with rings, were found
within the Montana hoard in 198422,

The linchpin that was found within the hoard was pur-
posed to prevent the wheel from slipping from the axle
of the cart. Its top end is flattened and forms a loop for
the rope, which secured the linchpin in place. Numer-

20 ALEKSANDROV 1988, 31 and fig. 3.
21 VAZHAROVA 1956, 11-12, 50-53 and fig. 6.
22 ALEKSANDROV 1988, 28-29 and fig. 2.

[S]

ous linchpins of this kind*® were found within the Ro-
man Empire?*, but this one presents one of the largest
examples. Its length is 19 cm.

The hoard contains a tent peg?, which implies its mil-
itary provenance. The peg is 20 cm in length and is
forged in one piece with the loop for securing a rope.
Its closest analogy comes from the Kiinzing hoard?®.

THE KAMBEXTPION

The function of this find could not be determined un-
til the publication of Eric Marsden’s seminal work in
1971%" and the archaeological analogies that followed?:.
Thus, the inventory book record no. 3305 states: “Iron
part of a mechanism (chariot?), of complex design,
consists of two parts, length — 26 cm, width — 13 cm.”

23 Type 2b after MANNING 1985, 73-74 and fig. 20.

24 Blackburn Mill: PIGOTT 1952, 41, 43 and fig. 11,B4. Carlingwark:
PIGOTT 1952, 32-33 and fig. 8,C8. Carpow: DORE - WILKES 1999,
555-56 and fig. 48,19. Great Wakering: MANNING 1985, 74 and pl.
31,H41; H42. Mumrills: MACDONALD - CURLE 1928, 561, 563-64
and fig. 124,5. Neupotz: VISY 1993, 275-77 (Band 1); 82-83 (Band
2) and tafn. 425, 426,F115; F116 (Band 4). Newstead: CURLE 1911,
294-95 and fig. 70,1; 3; 6.

%5 The interpretation of these objects as tent pegs is the most popu-
lar, although some scholars believe that these iron pegs were used
for tethering animals; so BISHOP - COULSTON 2006, 69, 187 and
fig. 121.

26 HERMANN 1969, 138-39 and abb. 8,10-17.
27 MARSDEN 1971, 206-33.

28 Gornea, 1968: BAATZ - GUDEA 1974, 54-57 and abb. 3-5; Orsova/
Dierna, 1969: BAATZ - GUDEA 1974, 57-58 and abb. 6-8; Lyon,
before 1857: BAATZ - FEUGERE 1981: 201-3 and figs. 1-2; Sala,
1960:BOUBE-PICCOT 1988: 213-15 and pl. 3-4, 8-10 .

Vivi

Fig. 7: Spade blades. 1 - No. 3289. 39.0x36.3 cm; 2 - No. 3290.
42.3%26.5 cm; 3 - No. 3291. 39.5x20.9 cm.

Fig. 9: Kambestrion. No. 3305a.

Fig. 8: 1 - Ploughshare. No. 3295. 43.7x13.3 cm; 2 - Ring. No. 3306.
8.4x3.0 cm; 3 - Linchpin. No. 3304. 19.0x4.5 cm; 4 - Tent peg. No.

3303. 20.0x2.0x0.4 cm.
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Fig. 10: Kambestrion. 1 - Top view; 2 - Bottom view.

Fig. 11: Kambestrion. 1 - Right view; 2 - Left view.

Fig. 12: Kambestrion. 1 - Front view; 2 - Rear view.

PMENT IN A FUNERARY CONTEXT - MILITARIA ALS GRABBEILAGE

About 25 years ago, one of the authors of this article
saw this object in one of the showcases of the Nova-
Zagora Museum. However, despite all the efforts un-
dertaken, due to various circumstances and the scarci-
ty of the available data, a complete publication of this
rare find could not yet be accomplished.

The object is a part of an all-metal spring-frame called
kouféotpiov in Greek (Heron, Cheir. W128), which
housed one of the two torsion-springs of the Roman
arrow-shooting ballista. This kambestrion is the third
in terms of its finding date among the seven presently
known. It is made of iron, as is the case with almost
all of the others found so far. Unlike the others, how-
ever, the parts of this kambestrion were put together
by forge welding instead of riveting. Due to the rigid-
ity of the construction caused by forge welding, it pre-
served its original shape, just as the only known cast
bronze kambestrion from Sala. Our kambestrion is the
smallest of those that, apparently, were designed for
the stationary engines and not for the hand ones, as
was the case with three tiny kambestria from Gornea.
Its height is only 26.5 cm, the diameter of the spring-
hole for the washer — 6.7 cm, weight — 5.33 kg. For
comparison, the kambestrion from Sala is 37.4 ¢cm in
height, its spring-hole diameter is 8 cm, its weight is
15 kg?; the kambestrion from Orsova/Dierna has the
measurements of 36 cm, 7.9 ¢cm, and about 8 kg ac-
cordingly®. The kambestrion from Lyon has superior
height and diameter, but inferior weight of 4.85 kg?!.
In appearance, the Sala kambestrion is the closest to
the Elenovo find. The kambestrion consists of two hole-
carriers, two stanchions, and four brackets riveted to
the stanchions and used for connection with the up-
per arched (xaudpiov) and lower composite (kdiudxiov)
struts.

The hole-carriers are nearly square in shape with two
rounded opposing angles. In addition to the central
hole for the washer installation, the hole-carriers also
have four drilled small holes for the retaining pins, 6-8
mm in diameter. Nearly all of the remaining known
kambestria have the same number of the retaining pin-
holes. The only exception is the kambestrion from Sala,
which, however, likely had the same number of the
holes originally.

The rear-stanchion is straight, whereas the front-
stanchion has a convex bulge on its outer side, and a
semicircular recess on its inner side, used as an arm
rest after firing. The stanchion widens considerably in

29 BOUBE-PICCOT 1994, 188.
30 BAATZ - GUDEA 1974, 57-58.
31 BAATZ - FEUGERE 1981, 202.
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Fig. 13: Kambestrion. Dimensions.
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the place of the convex bulge. This type of the cross-
section increase in width or thickness is known for the
front-stanchions of all found kambestria with the ex-
ception of the one from Lyon. This construction fea-
ture prevented bending of the stanchions at this weak
point. As an example, the only two horsehair torsion-
springs 7.9 cm in diameter used in the Ampurias cata-
pult reconstructed by Erwin Schramm, compressed
the wooden spring-frame with the force of 11 tons32.

The stanchions are welded to the corners of the hole-
carriers parallel to their edges and with significant off-
set in relation to each other. Such positioning of the
stanchions and the shape of the hole-carriers, as is also
the case with the Sala kambestrion??, clearly suggests a
palintone construction® of this spring-frame. Moreo-
ver, the diamond shape of the hole-carriers (Heron,
Bel. W103-4; Philon, Bel. W52; Vitr., De arch., X, 11,
4) of the kambestria from Orsova and Lyon suggests
that apparently they were also originally made accord-
ing to the same palintone scheme with the offset of
the stanchions and were not positioned radially across
from each other. Subsequently, due to the weakness of
the riveted joints, their stanchions could have shifted
to their current positioning. It is also possible that a
similar shift had occurred with the stanchions of the
three kambestria from Gornea, which have nearly
round hole-carriers.

The thickness of the hole-carriers and stanchions var-
ies from 11 to 12 mm.

The upper and lower mounting brackets or mirzdpio
(Heron, Cheir. W129) are made out of iron which is
thinner than it is for the rest of the kambestrion and
varies from 2 to 5 mm in thickness. The brackets are
approximately similar in their dimensions. This makes
this kambestrion, just as the kambestrion from Sala, dif-
ferent from all the other kambestria, which all have the
lower brackets larger in size than the upper ones. The
brackets are attached to the stanchions through rivet-
ing, not welding.

The surface of the kambestrion parts not affected by
corrosion show clear signs of thorough treatment.

32 SCHRAMM 1918, 40, 77.
33 BOUBE-PICCOT 1994, 188-195 and pl. Z',1; 49; 96-98.

34 MARSDEN 1969, 22-23, 189; MARSDEN 1971, 231; WILKINS
1995, 31, 48; IRIARTE 2000, 54-55; WILKINS 2003, 42.
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CRANK-HANDLE

An unusual iron object found within the Elenovo
hoard was a rod 45 cm in length with two opposing
shanks forge-welded to it. Its weight is 3.27 kg. The
shape of the object suggests that most likely it presents
a crank-handle used to turn a windlass, which possi-
bly belonged to the same ballista as did the kambestrion
from the same hoard.

Until recently, virtually all the researchers denied
the very existence and application of cranks in Antig-
uity®. Without doubt that was a consequence of the
complete absence of any supporting evidence to the
contrary in surviving treatises of ancient mechanics
and architects, as well as of inconclusiveness of the
scarce archaeological data, such as the hypothetical
reconstruction of the bilge chain-pump with a wooden
wheeled crank-handle of Caligula’s second ship from
Lake Nemi (Italy)* and the obscure reference to an
iron crank-handle of the Archimedes screw from the
mine in Alcaracejos®’. However, recent finds prompt
for revising this view. They include, first of all, the
iron crank-handle of a hand-mill from Aschheim?® and
those of unknown purpose from Augusta Raurica®,
as well as the established usage of the crank-and-rod
system in the stone saw-mills in Hierapolis*’, Gerasa*!,

3> The discussion of the crank see in RITTI - GREWE - KESSENER
2007, 154-56. See also MARSDEN 1971. vii: “ It is most unlikely
that ancient engineers knew anything about the crank in any shape
or form”, 178 and n. 109: “evidence for cranks in Hellenistic times is
virtually non-existent”; OLESON 1984, 286: “It seems highly prob-
able that [the combination of water-wheel, crank and connecting
rod] is a late medieval invention”, 402: “the nearly total ignorance of
the crank and the connecting rod in the classical world” ... “The ab-
sence of the crank on machines is all the more remarkable in that its
principle appears at least partially formed on the rotary quern in the
second century BC"; HUMPHREY, OLESON - SHERWOOD 1998,
34: “an oscillating saw would require use of a crank, for which there
is a little evidence in antiquity”; LANDELS 2000, 10: “ It is generally
agreed that the Greek and Romans did not, apparently, discover or
use a crank in place of the handspikes on a windlass”, 25: “In the
absence of any evidence for [crank and connecting rod] we can only
guess, regret all the more that no technical writings have survived
from that area or from that period”; LUCAS 2005, 5 and n. 9: “it
remains unclear how long before the eight century the crank handle
was commonly used in the West” ... “The more sophisticated mecha-
nisms of the crank and connected rod appear to be early medieval
developments”; SCHI@QLER 2005, 34: “all historians of technology
agree that the one armed-crank was unknown in Roman times”.

36 UCELLI 1950, 184, 428 and fig. 199; OLESON 1984, 230-31; IRI-
ARTE 2000, 68-70.

37 TREPTOW 1918, 180-81; DAVIES 1935, 27.
38 VOLPERT 1997, 193-199.
39 LAUR-BELART 1978, 59 and abb. 46.

Y0RITTI - GREWE - KESSENER 2007, 138-63; GREWE - KESSENER
2007, 227-34; GREWE 2009, 429-54; GREWE 2010, 381-401.

“1 SEIGNE 2002a, 14-16; SEIGNE 2002b, 205-13.

Fig. 14: Crank-handle. No. 3305b.

~

Fig. 15: Crank-handle (reconstruction). 1 - Inserted into the axis of
the windlass, 2 - Separated from the axis of the windlass.

and Ephesus*. The absence of any references to cranks
in the technical treatises, the latest of which belongs to
Heron of Alexandria, can be explained by the fact that
all of the finds date to the period from the end of the
second century to the middle of the sixth.

The short and thick shank is octagonal-sectioned and,
apparently, could be a kind of a key that could have
been inserted into the octagonal counter-hole in the
butt-end of the all-metal or metal-bound axle of the
windlass. Its octagonal cross-section would allow repo-
sitioning of the crank-handle every 45°, which would

42 RITTI - GREWE - KESSENER 2007, 151-53 and figs. 15-16;
GREWE 2009, 435, 440-43 and abb. 3, 11-12; GREWE 2010, 384-85,
388-90 and figs. 3, 11-12.
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be convenient in the particularly exerting last stage of
ballista’s pullback. In that case, a side grip, used for
fast rotation of the windlass, would be positioned on
the other end of the crank. The length of the side grip
would allow the application of both hands. The vertical
grip, in that case, could be used for exerting additional
force by increasing the gear ratio on more difficult
stages of the pullback.

ARM (?)

Although the exact purpose of the round-sectioned
iron rod registered under no. 3302 is unknown, it is
possible that it belonged to the same ballista. This sup-
position has some support. Its length, 37.1 cm, fits well
within the theoretical length of the arm equal to six
diameters of the spring-holes, especially taking into
account that the actual diameter of the torsion-spring
hole would be less than that of the hole-carrier. The
thinner end of the rod is bent into a loop, undoubtedly
for passing a rope or, possibly, a bowstring. The other
end of the rod has a local thickening, similar to that
of the arm depicted in some of the copies of Heron’s
treatise about a cheiroballistra*?, as well as of the arms
shown in some of the medieval illustrations depicting
an one-armed stone-thrower*. Such thickening would
prevent loosing of the arm from the torsion bundle.

RECONSTRUCTION

Without doubt, the kambestrion belonged to a station-
ary garrison arrow-shooter or to a ballista carried on
a battle-cart — carroballista (Veg., Mil., 11, 25; 111, 14;
24) — to which the found linchpin could have also be-
longed. Ballistae on battle-carts were first seen on the
Trajan’s column — they have only two wheels and are
pulled by mules®. A similar two-wheeled artillery cart
pulled by mules and carrying a ballista base on it is
apparently depicted on the Marcus Aurelius column*.
The first literary evidence relating to the use of the
ballistae on battle-carts in the field battle belongs to
the end of the third — beginning of the fourth century.
The ballistarii of the Chersonesos used them in battles
at the city walls of the Cimmerian Bosporus and on the
Danube (Const. Porph., De adm. Imp., 53, 29; 34; 132).

43 See PROU 1877, 148 and fig. 27 (ms. de Paris 2438); Oxford,
Magdalen College, Magd. MS. Gr. 14, fol. 15r.

44 gee SCHMIDTCHEN 1987, XXIX (Cod. Pal. Lat. 1888 Rom; CPV
3069 Wien).

45TC, XL, 104-5; LXVI, 163-64.
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Fig. 16: Arm (?). No. 3302. 37.1x1.5 cm.

In the time of Vegetius (Veg., Mil., 111, 14; 24), along
with the mules horses were used to drive the artillery
carts placed in the rear ranks of the battle order. The
so-called Roman Reformer and Inventor of the fourth
century recommends using of armour for protection of
the horses of such a cart, now with four wheels instead
of two (Anon., De reb. bel., V11, 2). According to Mau-
ricius (Strat., XII, B, 18), the ballistae on carts were
most probably driven by oxen and followed the infan-
try in battle formation as a part of a karagon, which
protected the wagon train on the march. In the rear,
the draft animals and the crews of the battle carts were
protected from projectiles by felt screens. (Mauric.,
Strat., XII, B, 6; 18). The heads of the catapult bolts,
found in abundance in Harzhorn, confirm the regular
use of the throwing engines by the Roman army in the
battlefield’.

46 WILKINS 1995, 43 and fig. 22

A short treatise entitled “Heron's Construction and Di-
mensions of the Cheiroballistra” is the main source of
our knowledge about the construction of the ballista
with the all-metal spring-frame. The archaeological
finds of the last 40 years that occurred in two small
Late Roman bridgehead forts in the Danube limes in
Romania, as well as in France and Morocco, also played
a significant role in our understanding of the construc-
tions of these engines.

The last decade witnessed a heated debate about the
construction of these ballistae*®. The classic construc-
tion of the torsion arrow-shooters of the Hellenis-
tic and the Roman Republican periods undoubtedly
originated from the earlier engines, which used a
composite bow as the source of the spring force. In
such construction, the wooden frame for the torsion
springs was narrow, and the arms for the bowstring
attachment faced outwards. The frame itself was po-
sitioned in the front of the stock in order to ensure
the maximum bowstring travel. However, we have all
reasons to believe that the ballistae with the all-metal
spring-frame had principally different construction:
their arms were directed inwards of the spring-frame.
What are the grounds for such a supposition?

First, the supposition is grounded in the width of the
frame itself. A significant increase of the dimensions
of the all-metal spring-frame in comparison with the
classic wooden one and the increase of the aperture
between the torsion springs would be too high a price
to pay for such an insignificant achievement as an in-
crease of the shooter’s field of vision*. Nobody would
change the construction of the arrow-shooter so radi-
cally for such a reason.

47 GRUNEWALD 2010, 85, 89.

8 ANSTEE 1998, 131-39; IRIARTE 2000, 47-75; WILKINS - MOR-
GAN 2000, 94-100; MIKS 2001, 153-233; WILKINS 2003, 38-50,
69-70; IRIARTE 2003, 111-40; CAMPBELL 2003, 37-42; LEWIS
- FAULKNER 2004, 45-46; RIHLL 2007, 209-18; LEWIS - HART
2010, 261-73.

49 MARSDEN 1971, 227: “The widely spaced field-frames, together
with the arch and the ladder, form a relatively large window through
which the artilleryman can observe an extensive area of enemy ter-
ritory. When a target presents itself, he can align his machine on it
instantly without leaving his position beside the rear of the stock.”;
BAATZ 1978, 13: “In combination with the wide spacing of the field-
frames this provided a useful opening in the framework of the cata-
pult, through which the ancient artilleryman could observe the field
and spot his target.”; WILKINS 1995, 50-51: “In contrast the open
framework of the cheiroballistra allows the approaching enemy to be
followed at all times however much he swerves, and the final shot
can safely be delayed until a hit is certain and the bolt will penetrate
with maximum force. The missile can be followed throughout its
trajectory and corrections easily judged; accurate medium and close
range aiming are assisted by relating both the missile and target to
the arch in the upper strut.”

Second, the supposition is supported by a small
number of the surviving pictorial evidences, both of
the Hellenistic and of the Roman periods. The arms of
the throwing engines, just as the arms of the bows, are
prominent features and would be certainly depicted by
an ancient artist. Indeed, two of the surviving reliefs
presenting frontal views of the Hellenistic and the Ro-
man scorpiones clearly show their arms*, whereas the
Trajan’s column reliefs®, depicting arrow-shooting
ballistae with the all-metal spring-frame, do not show
their arms. Is not that so because the arms were po-
sitioned inside of the spring-frame and did not pro-
trude to the sides®2? Furthermore, the Trajan's column
provides additional indirect evidences in favour of
this hypothesis. The spring-frame of such an arrow-
shooter should have been positioned not in the front
of the stock, as was the case with the earlier Hellen-
istic engines, but shifted rearward closer to the mid-
dle, because at firing the arms had to continue their
movement beyond its frontal plane. Therefore, a sig-
nificant portion of the stock had to protrude forward
beyond the spring-frame, which indeed was clearly the
case for the five of the seven ballistae depicted on the
reliefs®. Out of the remaining two, one is shown from
the front**, and the other is partially covered by the
back of a mule>. A supposition that the reliefs portray
protruding sliders*® is ungrounded. Due to its small
cross-section, a slider was a quite fragile element which
was moved forward immediately prior to loading. A
Roman artilleryman would hardly leave his engine in
such a vulnerable state out of fear of accidental dam-
age. This constructional feature can also be seen in the
illustrations from the treatise of the Roman Reformer
and Inventor®’. Parts of both of the ballistae, which un-
doubtedly present arched struts of the spring-frames,
are significantly shifted rearwards. It is also possible
to notice some details, which apparently are depictions

°0 According to a relief carving from the frieze of the Sanctuary of
Athena at Pergamon (c. 170 BC) and the tombstone of C. Vedennius
Moderatus (c. AD 100), who served as an architectus in the imperial
arsenal at Rome (CIL, VI, 2725). See SCHRAMM 1918, 35-36 and
abb. 9-10; MARSDEN 1971, pl. 1, 3; WILKINS 2003, 28-29 and figs.
13-14; CAMPBELL 2003, 22, 24; RIHLL 2007, 129, 214 and figs.
6.3,9.9.

S1TC, XL, 104-5; LXVI, 163-66; 169.

2 IRIARTE 2003, 119; RIHLL 2007, 214-15.

>3 TC, XL, 104; LXVI, 165-66; 169. A. Iriarte erroneously speaks of
four; see IRIARTE 2003, 119.

*4TC, LXVI, 163-64.

TC, XL, 105.

"6 WILKINS 1995, 48.

>7 See, for instance, Oxford, Bodleian Library, MS. Canon. Misc. 378,
fol. 71v, 761; Miinchen, Bayerischen Staatsbibliothek, Cod. lat. Mon.
10291, fol. 71v, 76r.
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of the arms and the bowstring situated inside of the
frame. Some of the engines from the Trajan's column®®
display semicircular bulges in the middle parts of their
kambestria on both sides of their spring-frames. If we
interpret the bulges as specific recesses for arm rests®’,
it becomes apparent that their positioning as depicted
on the column is only possible when the arms rotate
inside of the frame, not outside of it. Besides, one of
the Trajan’s column reliefs depicts the ballistae situ-
ated so close to each other on the top of the fortress
wall that it would not be possible to achieve with the
outer positioning of the arms®.

Third, the supposition is supported by the archaeologi-
cal finds. An excavation conducted in the southwestern
tower of the Roman fort in Orsova yielded a kambestri-
on and an arched strut, which were found next to each
other in the same destruction layer®! and apparently
belonged to the same garrison ballista. Had the arms
been faced outward, a direct connection of the tenons
of the strut through the brackets of the kambestrion
would position the semicircular recess for the arm rest
in a wrong place where it would be unable to perform
its function. The stanchions of the kambestrion would
inhibit the movement of the arm, which stops at the
maximum tension of the bowstring, and that would be
unacceptable. Complex adapters between the kambes-
tria and both of the struts would be required in order
to turn the kambestria to their proper position®. Such
an adapter hardly existed in the case of the Orsova
ballista, and the cheiroballistra treatise does not men-
tion it either. A bronze plating of the buried wooden
spring-frame of a stone-thrower found along with
washers next to the northern gate of Hatra in Iraq can,
apparently, shed some light on this issue®®. Unlike the
narrow Hellenistic spring-frames, the spring-frame
from Hatra has its torsions significantly further apart
from each other, and its proportions clearly resemble
the frames of the Heron’s cheiroballistra and Orsova
ballista. The construction of this frame does not allow
outward facing of the arms, whereas the semicircular
recesses in the front stanchions are on the inside as
is the case with the iron kambestria when they are di-
rectly connected to the struts.

58 TC, XL, 104-5; LXVI, 163-64.

59 IRIARTE 2000, 61-62; IRIARTE 2003, 119; MIKS 2001, 206-7.
60TC, LXVI, 165.

61 GUDEA - BAATZ 1974, 58; BAATZ 1978, 9.

62 GUDEA - BAATZ 1974, 64; A. Wilkins suggested to use so called
“locking rings” consisting of 12 bronze parts of very complicated
design to connect the struts and the kambestria in the “correct”
position (WILKINS 1995, 34-38, WILKINS 2003, 49-50). In his re-
construction of the cheiroballistra, C. Miks used eight “befestigungs
klammern” to connect them (MIKS 2001, 191-193).

63 BAATZ 1978, 3-9.

-340

Fig. 17: 1 - The Elenovo spring-frame; 2 - The Hatra spring-frame.

Finally, there is one more consideration. The arched
strut from Orsova has two openings on both sides of
the central arch. It is believed that the openings se-
cured a cord stretched through the arch, which had a
bead attached to it and served as the sight as was the
case for the Late Medieval bullet-shooting crossbow®4.
The existence of such sight not only possible, but is re-
quired by the central arch itself. However, these holes
are too large — their diameters are nine and ten mm
with the overall height of the cross-section of the strut
is 36 mm®%. Decreasing the area of the cross-section
in more than a quarter, they significantly weaken
the strength of the construction that needs to carry
a significant load. Besides, there is no need to drill
the holes, especially at a considerable distance from
the central arch, to attach a cord. What then was the
likely purpose of these holes? The Hellenistic wood-
en palintones used two diagonal stays for supporting
the spring-frame (anteridon: Vitr., De arch., X, 11, 9;
avmypéidag: Heron, Bel., W101). Apparently, these holes
served for securing similar stays of the most power-

64 WILKINS 1995, 26.
65 GUDEA - BAATZ 1974, 58.

Fig. 18: The direction of the force applied to the arched strut during
the rotation of the arms. 1 - Inside of the spring-frame; 2 - Outside
of the spring-frame.

Fig. 19: 3D-reconstruction of the Elenovo ballista.
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ful arrow-shooting ballistae with the purpose of pre-
venting the bending of the arched strut. Such consid-
erable bending is displayed by the model ballista of
Nick Watts, which kambestria and kamarion are made
by the dimensions of the Orsova finds®. However, the
diagonal stays would perform effectively only if the
compressive force is directed toward the rear part of
the engine, that is, when the arms turn inside of the
spring-frame. Otherwise, the tension would likely lead
to detachment of the rivets and failing of the construc-
tion.

Thus, only the inner positioning of the arms allows a
satisfactory resolution of the majority of the issues re-
garding the construction of the all-metal spring-frame
ballistae.

It has to be noted that the positioning of the arms in-
side of the spring-frame is not something unusual. Ac-
cording to the drawings from the treatises of Roberto
Valturio®” and Johannes Formschneider from Nurem-
berg®, it had been applied for the torsion springalds in
the Late Medieval period.

% The ballista had nylon torsion bundles; the muzzle velocity of the
465 g bolt — 100 m/s with the draw weight of 2.2 tons. A 454 g bolt
with the muzzle velocity of 95 m/s pierced 6.5mm iron plate. See
http://wattsunique.com/blog/

67 London, British Library, Add. 24945, fol. 185r.

68 Miinchen, Bayerischen Staatsbibliothek, Cod. germ. Mon. 734,
fol. 103v.

CONCLUSION

Unfortunately, the exact location of the Elenovo hoard
containing military and agricultural equipment can
no longer be established. Therefore, it is hard to de-
termine whether the find can be directly connected to
some of the aforementioned archaeological sites and,
respectively, to their local population. For the same
reason the dating of the find is difficult, although the
second half of the second century — third century AD
is the most probable time frame.

Did all these objects belong to a local garrison perma-
nently or temporarily based at one of the Roman settle-
ments mentioned above, or were they buried by some
Roman military unit due to an accident, for instance,
during its hurried retreat because of the Gothic inva-
sion of the 250-51 AD? That is a question which will
have to remain unsolved. Nevertheless, this rare find
provides additional information about Roman military
presence in Thracia and gives some answers to some
questions regarding construction of the Late Roman
arrow-shooting ballistae.
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