S. V. Dyachkov

Trebuchets of the Genoese Fortress
of Cembalo (XIV—XV centuries)

n XIV—XV centuries, the Cembalo colony was an important link
of the transcontinental trade way the activity of which in Pontic Area
was controlled by the Genoese Naval Republic. The Cembalo fortress
provided the protection of Genoese interests in the North-West Crimea
(fig. 1).

In 2005-2011 the joint expedition of Kharkov National University
and National Park “the Chersonesos Tauride” conducted the excava-
tions of defensive co nstructions of Consul’s Castle of Cembalo Geno-
ese fortress in Balaklava (Sevastopol) [1; 2, c¢. 153-154]. The expedition studied the
archaeological beddings of internal space of tower No. 8 located on the steep Northern
slope of Kastron mountain (height — 57 m above the sea level) (fig. 2), and A, B, B sites
neighboring to the tower.

The results of excavations showed that in XIV—XV c. the tower was part of the complex
of “the Consul’s Castle” fortifications. After the seizure of Cembalo by Ottoman Turks in 1475,
tower No. 8 and the territory neighboring to it (A, b, B sites) underwent reconstruction and
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Fig. 1. Trade routes throughout the Black Sea in XIV=XV c. [27, p. 41]
Puc. 1. Toprosbie nytu B MpudepHomopbe XIV—=XV BB. [27, p. 41]
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Fig. 2. Kastron mountain. Place of excavations. Western view
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were used for household needs. Thus, in the construction history of this fortress area two main
construction periods are distinguished: “Genoese” (XIV—XV) and “Ottoman” (XV—XVII).

Curtain wall No. 6 is on sites b and B that connected the towers closing the way
to the castle from the North. On site b the remains of walls No. 7, 8 and 9 were discovered;
they formed room No. 3 (about 25 m?). This room was constructed in “Ottoman” period
in Cembalo history (end of XV—XVI). Here, traces of wooden supporting constructions
were found, they indicate that this room was covered with a light shelter. The Turkish
traveler of XVII c., Evlia Cheleby, mentioned, that small military settlements and other
constructions [3, c. 70-73] were squeezed on the Northern slope of Kastron mountain.
The main peculiarity of walls No. 7, 8 and 9 of room No. 3 was that they were laid
mainly from stone balls (fig. 3). Behind the wall of room No. 3 a chaotic pile of stone balls
(36 shots) was discovered, probably, they were moved here during the construction of the
room No. 3 (fig. 4).

The area of room No. 3 was covered by a thick, well beaten floor of hardened clay.
Near wall No. 8, two meters from the Eastern corner of room No. 3, a fireplace was con-
structed. It was of a rounded form about one meter in diameter and was covered with
small and middle raw stone with the height up to 0.15 m above the floor level. The inter-
nal volume of the fireplace was filled with dense laid fragments of cast-iron cannon balls.
The fragments of the balls were covered with the layer (2-3 cm thickness) of dense clay.
This construction of the fireplace, perhaps, provided high heat emission. There are no doubts
that room No. 3 was used for household needs in “Ottoman times”. It is also obvious, that
room No. 3 was located on the site constructed near tower No. 8 as far back as in Genoese
times (fig. 5).

208 stone shots (table 1) were discovered near tower No. 8 as a result of demounting
of walls No. 7, 8 and 9 and excavations on sites b and B. This impressive “armoury” was
intended to be used in case of attack and siege of Cembalo fortress.

Stone balls for torsion-machines are rather often met [4, c. 341-358; 5, c. 157] on the ter-
ritory of medieval relics. However, shots for powerful throwing machines of trebuchet type
have been discovered for the first time in such quantity.
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Table 1
Throw shots from Cembalo (XIV—XYV)
(“Consul’s Castle”, Tower Ne 8, sites b & B)

No zieslﬁ’:: Form of shot Diameter Circle Stone
(k) (cm) (cm)
1. 24,9 | Sphere 27 86 Marble limestone
2. 56,7 |Sphere 33,5 111 Marble limestone
3. 34,9 | Ellipsis 34/28,5 [100/84 |Diorite
4. 28,5 |Sphere, cut off the segment |27 89 Marble limestone
5. 23,5 |Ellipsis 24,5 91/82 Marble limestone
6. 33,2 |Sphere 28 99 Marble limestone
7. 36,8 |Sphere, cut off the segment |32,5 102 Marble limestone
8. 30,1 |Sphere, cut off the segment |28 91 Marble limestone
9. 29,2 | Sphere 28 88 Marble limestone
10. [17,6 |Sphere, cut off the segment |26 80 Marble limestone
11. [42,5 |Sphere 32 102 Marble limestone
12. 22,8 |Ellipsis 28/20 92/80 Marble limestone
13. 68,8 |Ellipsis 43/32 121/101 |Diorite
14. 47,2 |Sphere 30 105 Marble limestone
15. [34,7 |Sphere, cut off the segment |28 96 Marble limestone
16. |21 Sphere 26,5 85 Marble limestone
17. |18,6 |Sphere 23 76 Marble limestone
18. 42,3 |Sphere 31,5 102 Marble limestone
19. [35,5 |Sphere 29 93 Marble limestone
20. [52,3 |Sphere, cut off the segment |30 110 Marble limestone
21. | 24,1 |Sphere, cut off the segment | 28,5 98 Marble limestone
22. 122,3 |Sphere 25,5 82 Marble limestone
23. 31,2 |Sphere 30 97 Marble limestone
24. |31,2 |Sphere 26,5 93 Marble limestone
25. 30,6 |Sphere, cut off the segment |28,5 93 Marble limestone
26. |12 Ellipsis 22/18,5 |70/60 Marble limestone
27. |46,8 |Sphere 32,5 104 Marble limestone
28. |26,1 |Sphere 26 86 Marble limestone
29. 20,3 |Sphere, half of shot 27 91 Marble limestone
30. 53,3 |Sphere 34,5 110 Marble limestone
31. |28 Sphere 27 88 Marble limestone
32. 22,1 |Sphere 24 81 Marble limestone
33. |25 Ellipsis 33/21,5 |91/75 Marble limestone
= |34. [32,7 |Sphere 30 96 Marble limestone
~ [35. |24,4 |Sphere 28 87 Marble limestone
© |36. |11,9 |Ellipsis 29/14,5 |73/61 Marble limestone
: 37. 20,6 |Sphere, cut off the segment |26 81 Marble limestone
112 «IPEBHOCTU» 2017, Bbin. 15 S. V. Dyachkov. Trebuchets of the Genoese Fortress...



38. |28 Sphere, cut off the segment |28 89 Marble limestone
39. 39,7 |Sphere, cut off the segment | 31,5 100 Marble limestone
40. |24,5 |Ellipsis 29/22 87/80 Marble limestone
41. |34,3 |Ellipsis 31/24 98/86 Marble limestone
42. |38,5 |[Sphere 33 101 Marble limestone
43. 33,5 |Sphere, cut off two segments | 31,5 97 Marble limestone
44. |34,8 |Ellipsis 32/22 97/88 Marble limestone
45. 20,6 |Ellipsis 26/21 84/75 Marble limestone
46. |34,9 |Sphere, cut off two segments | 29 96 Marble limestone
47. 35,7 |Sphere 39,5 93 Marble limestone
48. |15,7 |Ellipsis 28/18 81/67 Marble limestone
49. |[13,6 |Ellipsis 29/16 79/57 Marble limestone
50. [22,6 |Ellipsis 31/28,5 |85/74 Marble limestone
51. [28,8 |Sphere 27,5 86 Marble limestone
52. |21,8 |Sphere 35 107 Marble limestone
53. 70,1 |Sphere 37,5 120 Marble limestone
54. 43,8 |Sphere, cut off two segments | 38 102 Marble limestone
55. |35,7 |Sphere 30,5 95 Marble limestone
56. 40,3 |Ellipsis 34,5/28 |104/91 Marble limestone
57. 110,2 |Ellipsis 14,5/16 |67/56 Marble limestone
58. |14,8 |Ellipsis 26/18,5 |77/65 Marble limestone
59. 31,4 |Sphere 30,5 95 Limestone

60. |45,1 |Sphere 31,5 102 Marble limestone
61. |51 Sphere, cut off the segment |36 112 Marble limestone
62. |34 Sphere 29 91 Marble limestone
63. |47 Sphere, cut off the segment |33 103 Marble limestone
64. 33,5 |Sphere, cut off the segment |31 93 Marble limestone
65. |17,1 |Ellipsis 26/17,5 |80/68 Marble limestone
66. |31,2 |Ellipsis 38/28  198/69 Marble limestone
67. 29,2 |Sphere 31 100 Limestone

68. 29,6 |Sphere, cut off the segment |31 97 Marble limestone
69. [41,3 |Ellipsis 37/26 104/84 |Diorite

70. 35,5 |Sphere 30 112 Limestone

71. 22,9 |Sphere 26,5 87 Marble limestone
72. 25,8 |Sphere 27 98 Limestone

73. 17,6 |Sphere, half off shot 34 108 Limestone

74. |31 Sphere 34,5 92 Marble limestone
75. |26 Sphere 28,5 88 Marble limestone
76. |28,7 |Sphere, cut off the segment | 30,5 99 Limestone

77. |31,3 |Sphere, cut off two segments | 29 94 Marble limestone
78. |32 Sphere 30 93 Diorite

79. 133,9 |Sphere, cut off two segments | 30 94 Marble limestone
80. 39,9 |Sphere 30,5 113 Limestone

81. |61,2 |Sphere 40 117 Marble limestone
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82. |68,2 |Sphere 39,5 126 Marble limestone
83. |62,6 |Ellipsis 42,5/31 [120/102 |Diorite
84. |53 Sphere 38 122 Limestone
85. |21,3 |Ellipsis 25/19 85/73 Marble limestone
86. 72,9 |Sphere, cut off the segment |40 123 Marble limestone
87. 139,1 |Sphere, cut off the segment |31 99 Marble limestone
88. 61,7 |Sphere 34 108,5 Marble column drum
89. 60,6 |Ellipsis 39/28 118/102 |Diorite
90. 60,9 |Ellipsis 39,5/34 |118/102 |Diorite
91. |12,8 |Ellipsis 27/17 77/63 Marble limestone
92. 135,8 |Sphere 30 94 Marble column drum
93. |71,9 |Sphere 37,5 122 Marble limestone
94. |41 Ellipsis 36/30 106/93 | Diorite
95. |14,5 |Sphere, cut off the segments | 26 82 Limestone
96. |55,7 |Ellipsis 36/29 112/102 | Diorite
97. 64,3 |Sphere 36,5 110 Marble column drum
98. |16,3 |Ellipsis 26/18 78/71 Marble limestone
99. (52,5 |Ellipsis 40/31 115/93 |Diorite
100. | 67,6 |Sphere 34,5 113 Marble column drum
101. | 32,9 |Sphere, cut off the segment | 28 92 Marble limestone
102. 32,9 |Sphere 31 92 Marble limestone
103. [49,9 |Sphere, cut off the segment |36 109,5 Marble limestone
104. | 39,6 |Sphere 30 86 Marble limestone
105. 29,1 |Sphere, cut off two segments | 29 94 Marble limestone
106. 53,9 |Sphere 33 107 Marble limestone
107. |33,8 |Sphere, cut off two segments | 29,5 94 Marble limestone
108. |34,8 |Sphere, cut off two segments | 28 95 Marble limestone
109. 10,3 | Ellipsis 23 66 Marble limestone
110. 29,9 |Sphere, cut off two segments | 29,5 92 Marble limestone
111. | 11,8 | Ellipsis 29,5 77 Marble limestone
112. | 16,7 |Sphere 27 80 Marble limestone
113. [113 | Ellipsis 19,5/15 |60/53 Diorite
114. 40,1 |Ellipsis 29,5/25 |102/87 |Diorite
115. [32,7 |Sphere, cut off two segments | 30/26 96 Marble limestone
116. | 19,9 |Sphere, cut off two segments | 22/21 78/77 Marble limestone
117. [12,8 |Ellipsis 23,5/18 | 74/60 Marble limestone
118. |29 Ellipsis 31/26 94/86 Marble limestone
119. |34,5 |Sphere, cut off the segment |27 92 Marble limestone
120. |32 Sphere, cut off two segments | 30 95 Marble limestone
121. 29,9 |Sphere 26 88 Marble limestone

= 1122. | 46,4 |Sphere, cut off two segments | 36 112 Limestone

f 123. 33,4 |Sphere, cut off two segments | 29,5 93 Marble limestone

o |124. |33 Sphere 32 95 Marble limestone

: 125. 36,5 |Sphere, cut off the segment | 30,5 95 Marble limestone
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126. | 28,8 |Sphere, cut off two segments | 31,5 99 Limestone

127. 19,7 |Sphere 28,5 95 Limestone

128. |53 Sphere, cut off two segments | 33,5 107 Marble limestone
129. 129,9 | Sphere, cut off two segments | 31 93 Marble limestone
130. | 68,6 |Sphere, cut off two segments | 39,5 122 Marble limestone
131. | 63,8 |Ellipsis 44,5/30 |119/97 |Diorite

132. |62 Sphere, cut off two segments | 30 117 Marble limestone
133. 166,7 |Sphere 38 119 Marble limestone
134. 135,5 |Sphere 31 97 Marble limestone
135. | 76,6 |Sphere, cut off the segment |38 118 Marble limestone
136. |29,3 | Sphere, cut off two segments | 31 99 Limestone

137. 125,2 | Sphere, cut off two segments | 25 86 Marble limestone
138. 20,4 |Ellipsis 28/21 84/74 Marble limestone
139. |22 Sphere, cut off the segment | 25,5 80 Marble limestone
140. 29,1 |Sphere, cut off two segments | 28 89 Marble limestone
141. [11,9 |Sphere 21,5 68 Marble limestone
142. 24,6 | Sphere 27 87 Marble limestone
143. |50 Sphere 37/31,5 |109/96 |Diorite

144. |45 Sphere, cut off two segments | 33,5 105 Marble limestone
145. 25,3 |Sphere 30 97 Limestone

146. | 27,7 |Sphere, cut off two segments | 28,5 89 Marble limestone
147. 59,6 |Sphere 35,5 112 Marble limestone
148. 30,5 |Sphere 32 98 Marble limestone
149. |24 Sphere 28 92 Limestone

150. |48 Sphere 33 103 Limestone

151. | 23,1 |Ellipsis 28,5/19 |90/76 Marble limestone
152. | 36,6 |Sphere, cut off the segment |30 100 Marble limestone
153. | 36,6 |Sphere, cut off the segment |34 102 Marble limestone
154. | 31,6 |Sphere 32 102 Limestone

155. | 42,8 |Ellipsis 36,5/25 |113/101 |Marble limestone
156. 42,8 | Sphere 32,5 103 Marble limestone
157. | 26,4 |Sphere 32/22,5 |92/76 Marble limestone
158. |32 Sphere, cut off the segment |30,5 95 Marble limestone
159. | 35,2 | Sphere, cut off two segments | 31 100 Marble limestone
160. |61 Sphere 43/25 124/106 |Diorite

161. | 43,5 |Sphere, cut off the segment |35 113 Limestone

162. |41,6 |Sphere 36/24 108/91 |Diorite

163. | 64,1 |Sphere 36 114,5 Marble column drum
164. |59,3 | Sphere, cut off the segment |37 117 Marble limestone
165. 69,1 |Sphere 38,5 118 Marble limestone
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166. [55,5 |Ellipsis 42/26,5 [120/95 |Diorite
167. 69,2 |Ellipsis 48/29 130/99 |Diorite
168. [53,4 |Sphere 35 109 Marble limestone
169. [50,8 |Sphere 36 110 Marble limestone
170. | 76,7 |Sphere 38,5 123 Marble limestone
171. |48 Sphere, cut off the segments | 33 107 Marble limestone
172. 140,5 |Sphere, cut off the segment | 30,5 111 Limestone
173. | 35,1 |Sphere, cut off the segment | 30,5 97 Marble limestone
174. 15,7 |Ellipsis 27,5/16 | 84/66 Marble limestone
175. |38 Sphere, cut off two segments | 32,5 100 Marble limestone
176. | 56,1 |Sphere 31,5 103,5 Marble column drum
177. 50,2 |Sphere, cut off the segment |33,5 109 Marble limestone
178. |56 Sphere, cut off the segment | 34,5 111 Marble limestone
179. |51,5 |Sphere 35,5 113 Diorite
180. [50,5 |Sphere 39 113 Diorite
181. [29,3 |Sphere 28,5 91 Marble limestone
182. 30,9 |Sphere, cut off the segment |29,5 91 Marble limestone
183. [31,9 |Ellipsis 30,5/23 |95/84 Diorite
184. | 21,7 |Sphere, cut off the segment | 30,5 92 Limestone
185. |35 Sphere 35 108 Marble limestone
186. | 32,7 |Sphere, cut off the segment | 28,5 96 Marble limestone
187. | 34 Sphere, cut off two segments | 28 94 Marble limestone
188. |31 Sphere 31,5 91 Marble limestone
189. |22,3 |Sphere 31 97 Marble limestone
190. | 44,3 | Sphere 33,5 109 Marble limestone
191. 37,7 |Sphere 31,5 96 Diorite
192. [44,5 |Sphere 33 103 Marble limestone
193. |16,5 |Sphere 34 103 Limestone
194. [50,6 | Ellipsis 40,5/25 [116/91 |Diorite
195. |57 Sphere, cut off two segments | 35,5 115 Marble limestone
196. [74,4 |Sphere 40 130 Marble limestone
197. 130,9 |Sphere 30 92 Marble limestone
190. | 36,1 |Sphere 35 108 Limestone
190. | 104,7 | Sphere 42,5 140 Marble limestone
200. |5,7 Ellipsis 21/15,5 |60/52 Diorite
201. | 35,6 |Sphere 24 94 Marble limestone
202. |32,6 | Ellipsis 27/36 100/81 | Diorite
203. | 60,4 | Sphere, cut off the segment |39 117 Marble limestone
204. |4,5 Sphere 17,5 55 Limestone
> 1205. 20,6 |Sphere 23 78 Marble column drum
— |206. |10 Sphere 33,5 96 Limestone
© [207. |32,8 |Ellipsis 37,5/25 |96 Marble limestone
: 208. | 18,8 | Ellipsis 34/16 91/65 Marble limestone
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Fig. 3. Wall No. 8 and fireplace in the room No. 3
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Fig. 4. Excavations on site b
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Fig. 5. Room No. 3 on the site for the trebuchet. Plan
Puc. 5. MomeueHre N2 3 Hag nnowankon ans Tpebtolue. Mnax

The majority of shots had spherical form that was perfect for trebuchet shot on lofted
trajectory. The very shots for throwing machines were used in medieval armies from France
to China. The famous Chinese commander and officer of XI—XII ¢., Chan Guy, said in this
connection “If shots have equal weight, then their blows on subjects will be accurate; if their
form is spherical, they will fly at a long distance” [6, c. 154].

Shots made of local stone were the most numerous — the stone was the marble-like
limestone of pink colour (Table 2). This incredibly solid stone takes processing rather badly.
Stonecutters worked up the stone with small careless spalls creating a rough and spherical
form (fig. 6, No. 38, 104, 199). Stone mining to made shots was, probably, done on-site. It is
assumed that a stone quarry was in the saddle between the two peaks of Kastron mountain.
The stone mined here was used for construction needs of the fortress [7, c. 37]. Some stones
were smoothed by the sea and, perhaps, were delivered from the seashore.

Table 2
Throw shots from Cembalo (XIV—XYV)
upto|upto| upto| upto| upto| upto| upto more
Stone 20 kg | 30 kg | 40 kg | 50 kg | 60 kg | 70 kg | 80 kg | 2" | Total
100 kg
Marble limestone 25 38 46 16 12 8 5 1 151
Diorite/“marine stone” 3 6 6 6 5 26
Limestone 6 8 6 3 1 24
Marble column drums 1 1 1 4 7
Total 34 47 59 25 20 17 5 1 208
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Fig. 6. The assort stone-bullets
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“Marine stone”, diorite, was also used as a throwing bullet because it was perfectly
smoothed and polished by the sea (Tables 1, 2). The majority of stone-bullets from diorite
is ellipse-like or spherical and was not additionally processed (fig. 6, No. 69, 78). Marine
stones as bullets were widely used in throwing artillery. For example, marine stones from
Sicily were used by Normans during their attack on Alexandria in 1174 and the king of
England, Richard Lion-Hearted, during the siege of Acre in 1191 [8, pp. 93, 97]. Appar-
ently, stone transportation at such big distances proved its value. The diorite stones that
were discovered in Cembalo are well known by stone beaches of Eastern Crimea (site of
Soldayya and Kafa). However, possibly these stones were used by Genoese navigators as
a ballast. After the complete shipment in Cembalo, the ballast stone was left in the port
and a new application was found for it.

The balls made of white limestone (table 1) have a regular spherical shape. This stone
is sometimes called “Inkerman” (fig. 6, No. 67). Generally, deposits of silt limestone
on Heraclian peninsula have been well known since ancient times. This stone was used
everywhere in the construction of ancient and medieval cities and settlements. Limestone
balls are well processed, the surface of the stone was smoothed, and many shots still have
tracks of boaster.

Bullets cut out of marble column drums are of peculiar interest. Dressing of the column
drum was done from flat sides, thus, the polished rings of columns have remained untouched
by a stonecutter that allowed to determine rather accurately their diameter (table 1).
Seven bullets are cut out of columns made of coarse gray marble (No. 88, 92, 97, 100, 163,
176, 205). Ball No. 88 was made of segment of marble column of yellowish shade and dif-
fers visibly from the other marble balls for the stone structure. It can’t be excepted that
Genoese people used ruins of ancient or early Byzantine period big construction that was
not far away (probably, instead of modern Balaklava). Here they mined stones from
marble and limestone.

The total weight of charge bullets exceeded 7.7 tones. Bullets with the weight from
20 to 70 kg and mainly 0.25-0.40 m in diameter (table 2) prevail in terms of quantity. Ac-
cording to the studies in many countries, the balls of such dimensions were the most ef-
fective for trebuchet installed on defensive walls. The weight of such bullets allowed to harm
the enemy, but at the same time they could be lifted by one person [8, p. 94; 9, c. 76; 10,
c. 275; 11, p. 18-20]. A notable exception is ball No. 199 made of marble-like limestone
the weight of which was 104.7 kg. The bullets of such weight were usually used by heavy
trebuchets to destroy fortress walls [8, p. 84; 12, V1.1, c. 176]. However, while defending
Chernihiv from Batyj army, prince Mstyslav in 1239 used bullets that could have be lifted
by four strong men [13, c. 114].

The bullets, apparently, were moved many times. They have damages on their surface,
many spalls, and burning trails. More than 20 charge bullets remained in large fragments.
It must be emphasized that 65 % of the bullets had the form of truncated sphere or drum.
A stonecutter cut out one or two planes (fig. 6, No. 79, 126, 47). Probably, such “up-
grading” of the bullet was due to the ball location in a sling bag and movement towards
the directing chute of the throwing machine.

Burning traces at the bottom of the layer No. 4 are found everywhere on b site. The thick-
ness of the burning layer is 1.5-2.5 sm. Perhaps, Genoese people burnt the trebuchet abandon-
ing the fortress in 1475 so that this expensive machine would not get into the hands of enemies.

More than 40 big iron “construction” nails (0.07—0.14 m) were found on site b beside the
bullets. A big segment of wooden construction of the trebuchet was found at the bottom of
the curtain wall: a board (1.67 X 0.21 m) and a bar vertically fixed to it with a side of 0.15 m.
The segment of the construction did not burn because it was deepened into the ground (fig. 7).

Sizes of the site for installation of the stone-throwing machine made 5.65 X 5.05 m. The
site was constructed on a steep slope of the mountain from the internal side of the curtain
wall to the East from the tower No. 8 (fig. 8). A considerable part of the rock was removed
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Fig. 7. Wooden fragment construction of trebuchet
Puc. 7. depeBsHHbI (parMeHT KOHCTPYKLUMK Tpebiolue

(cut out) to construct a horizontal surface of the site. Big raw stones (0.45 X 0.4 X 0.5;
0.25 X 0.4 X 0.55 m, and etc.), appeared as a result of rock split, were destroyed at the
base of the site, on the flank of the hill. Maximal thickness of the site base made 0,75 m.
Practically half of the site base was made from splitted rock. The rest part of the site base
along the flank of the hill was filled with raw stone and broken bricks. The whole site
surface was covered with the layer of green clay (0.05-0.08 m). The Genoese people used
local green clay in Cembalo as leveling, water proofing and jointing material. In Ottaman
period of Cembalo history the local inhabitants used this flat, regular shape site that re-
mained after the trebuchet burning to construct household rooms. Few crushed segments
of ceramics were found during excavations, mainly of XIV c.

In 2007—-2008 during the excavations there were discovered a well-equipped and painstak-
ingly built platform (larger than 25 m?) meant for installation of a powerful stone throwing
machine the remains of iron lamellar armour. The discovered plates of the armour and their
parts in their shape are most probably related to the same kind of defensive armour [14].

It should be emphasized that Genoese people did not construct the site for the
throwing machine against a defensive wall. The point is that at the moment of a “shot”
the trebuchet was shaken heavily. For example, a big trebuchet, that was used by Nor-
mans in 1185 during the attack of Thessalonica, they called “Daughter of earthquake” [8,
p. 94]. Therefore, trench channel was made between the base of the site of the trebuchet
and low rows of curtain wall laying, and it was filled with dry ground and small stones
(5.05 X 0.55 X 0.75 m). This trench channel served as an antivibration cushion (fig. 8).

Site B, room 3
Curtains
(wall N 6)

Bedrock

Antivibrate
trench

Fig. 8. Site for trebuchet. Stratification
Puc. 8. Mnowaaka ans yctaHosku Tpebiowwe. Pa3pes
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The results of excavations allow to assume that a counterbalanced trebuchet was in-
stalled near tower No. 8 of the defensive system of Cembalo Consul’s Castle. It is known
that as far as in XIV c. the Genoese people constructed big navi ships on a local shipyard
[15, c. 10, ASG AS 3021 DF 1, Ne 60/85]. Thus, the colony had necessary technical, raw
and human resources to make the trebuchet.

Tower Ne 6 is in the port area of the town. A huge cistern for keeping more than
550 m® of water was placed on the lower layer of the Tower. More 20 stone shots were
discovered into Tower No. 6. The upper layer was used as a battle ground (80 m?) for
setting missile machines (fig. 9) [2, c. 154-155].

The counterbalanced stone-throwing machines occupy special place in medieval
throwing artillery. Machines of this type were widely used in Europe and Asia until
the middle of XV c. For example, during the attack of Constantinople by Ottaman
people in 1453, the fighting parties used the trebuchets together with gunshot artillery
[16, c. 77, 88, 90]. There are evidences about the use of trebuchet in XVI and even
XVIII c. [17, p. 65].

According to the opinion of specialists, the advantages of the trebuchet were: high ac-
curacy and density in shooting with bullets of 20—90 kg weight. At the same time, the usu-
al distance of “shot” was about 130-200 m [8, p. 72; 9, c. 76; 10, c. 275]. The defenders
of medieval fortresses used throwing machines, first of all, to destroy the siege constructions
of the enemy. Modern reconstructions show that big trebuchets were capable to send bul-
lets rather accurately to the target with size of 5 X 5 m [18, p. 189-268]. The fortress
trebuchets were installed on special sites or on towers of fortress constructions [6, c. 243;
18, fig. 4; 19, c. 28; 20, p. 6]. For example, S. Ransymer testifies that it could have been
possible to shoot with heavy balls and throw stones from curtain walls and towers of the ex-
ternal wall of Constantinople [16, c. 88].

The trebuchet construction allowed to throw big raw stones, millstones, gravestones
and even animals. Throwing of heads of executed enemies was of great psychological effect.
In the Middle Ages this method was often used in Europe and Asia [6, c. 155; 8, p. 84;
11, p. 20]. In particular, during Cyprus regaining in X c., Byzantine strategist ordered to
fire at Arabic garrison of the city with cut-off heads of their tribesmen [21, 1.8, c. 12]. In
1346 when Kafa was under siege by troops of the Golden Horde of khan Janibeg, the
corpses of people who had died from plague were thrown to the city. The attempt of Genoese
people to escape brought “Black death” to Europe. In some countries plague reduced the
number of population to one third [22, c. 335; 23, p. 123].

The trebuchet installed on the Northern slope of the hill of the Consul’s Castle of Cem-
balo fortress was for the fight with enemy ships (fig. 10). The use of throwing machines
against ships and installation of trebuchet on ships is a well known fact in the history
of siege cause in the Middle Ages [8, p. 81]. Robert de Clary described in details the artil-
lery duel between the ships of crusaders and defenders of Constantinople in 1204. Both
sides used throwing machines of trebuchet type [24, c. 51-53].

The Cembalo trebuchet was capable to deliver stone balls of four calibers at distance
of 150—250 m covering, thereby, the narrow entrance to the bay. Here, ships had to slow
down (the speed) and to fulfill complicated maneuvers. The trebuchet was installed on
the height of 57 meters above the sea level. The height of the lofted trajectory of a 50-ki-
logramme shot was 60—80 m. Such a bullet had, certainly, and enormous destructive
force capable to destroy an enemy ship (fig. 10). Near the trebuchet, probably, a neces-
sary stock of throwing bullets was located. It should be mentioned that bullets of differ-
ent weight were in the armoury of trebuchet of Cembalo fortress. Perhaps, in some
cases, 2—3 bullets were put together into a sling bag of trebuchet. Thus, “volley” came
out and this increased the probability of direct hit into the target. The thorough study
of the bay base in this place allowed to discover only three shots. They have may ap-
peared here as a result of fire-fight.

«[JPEBHOCTM» 2017, Bbin. 15 S. V. Dyachkov. Trebuchets of the Genoese Fortress...



Fig. 9. Fragment of battle ground for setting missile machines. Tower No. 6. Western view
Puc. 9. ®parmeHT 6oeBOV NNOLLAAKN L)1 YCTaHOBKM MeTaTeNbHbIX MaLlMH. batwHs N2 6. Bug, ¢ 3anaga
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Fig. 10. Action of the throwing machine (reconstruction)
Puc. 10. MpeanonaraeMoe AenCTBrE MeTaTeNbHON MaLLUMHbI (PEKOHCTPYKLMS)

As it is known, in 1433, due to the revolt of local inhabitants, Cembalo occurred

in the fortress was in hands of prince Theodoro [25, c. 156—158]. In 1434, the rapid attack
of warships allowed Genoese people to burst into the fortress and to restore their power
over Cembalo [26, c. 116—117]. Genoese people may have reinforced the fortress after these
dramatic events by installing here a throwing machine of trebuchet type. However, trebu-
chets and other means of defense could not hold the Turkish onslaught in 1475 when Ot-
toman occupied the Genoese property in the Crimea.
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Pesiome

A’auxoB C. B. Kamnememu (muny Trebushet) zenyesvroi gopmeyi Yembaro (XIV—
XV cm.)

O6’epnana excneaniis XapkiBcbkoro HanjoHaapHoro yHisepcurery imeni B. H. Kapasina
i HarnionaapHoro 3amosianmka «Xepconec Taspiricermit» y 2000-2011 pp. mpoBoamaa Aocai-
ASKeHHsT OGOPOHHUX CHOPYA renye3bkoi ¢opreni Yembaro B8 barakaasi (Kpum, Yrpaina). ITia
4ac PO3KOMOK AiastHky Gamty No 8 suariaeno 208 kam’siHux cHapsiaie cepuaroi opmu AAst
BeAMKOT MeTaAbHOT Mamyuy Tuny Tpedome. AAsS BUTOTOBAEHHS SAEP BUKOPUCTOBYBAAU Mic-
[leBUII MapMypONOAIGHMIT BaIHSK, BamHsiK, AlOpuT (MOpPCHKMII KaMmiHb), a Takok Gapabanu
MapMypOBMX KOAOH, OYEBMAHO, aHTMYHOTO abo BizaHTiichbroro yacy. IlepeBaskaan cHapsan
Baroro 20—70 xr it alamerpom 25—40 cm. 3araabHa Bara «apceHaay» mnepeGirbumaa 7,7 TOHM.

Tpe6roe npusHavyBaracs AAst 60poThOM i3 KOpabAsiMu NPOTUBHMKA. Marepiaau pos-
KOIOK MOKa3yI0Th, 10 BepxHin sipyc 6amtu Ne 6 (80 m?) BurOpucTOBYyBaAM y AKOCTI 6O-
JIOBOTO MalAaHYMKA AASL BCTAHOBAEHHS MeTaAbHUX MaumuH, 30kpema Tpebwome. ITi
MeTaAbHI MallMHY KOHTPOAIOBAAM BHYTPIWHIO akBaTOpio 6yxTu. Bukopucranus tpeGome
AASL akTMBHOT 06opoHM dopreni cBiaunTh npo Bucokuit pisens poprudiranii Yembaro.

Ka10406i caoba: Tenyesvra doprens Yembaro, poprudikanis, 6amru, Tpedioure, me-
TaABHI CHapAAN.

p €3IMe

Avauxob C. B. Kamnememvr (muna Trebushet) zewysscroi xpenocmu Yembaro (XIV—
XV 86.)

O6beanHeHHas dKcmeAuus XapbKOBCKOTO HALMOHAABHOIO YHMBEPCUTETA MME-

un B. H. Kapasuna n Haumonaapnoro szamoseannka «Xepcounec Taspuueckuit» B 2005—

2011 rr. TpoBOAMAA MCCAEAOBAaHWS OGOPOHUTEABHBIX COOPYIKEHWI TEHYIZCKONM KPENOCTH
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Yembaro B bararrase (Kpoim, Yrpanna). B pesyasrare packomox yuactka Gamum No §
o6HapykeHo 208 kameHHBIX CHapSAAOB cepnieckoit GOpMbl AL GOABIION METATEABHO
MalMHel Tina Tpeéoure. AAS M3TOTOBAEHMUS SIAEP UCIIOAB30BAAY MECTHBI MPaMODPOBUAHBII
U3BECTHSK, U3BECTHIK, AMOPUT (MOPCKOI KaMeHb) 1 6apabaHbl MPAMOpPHBIX KOAOHH, BEPO-
SITHO, aHTUYHOTO MAM BU3aHTUICKOro Bpemenn. [IpeoGraparu cuapsasl Becom 20—70 kr
u anametpom 25—40 cm. OOuwmit Bec «apceHana» HPEBLICUA 7,7 TOHH.

TpeGrome npeaHa3Ha4aA0Ch AASL 6GOPBOBI C KOPAGASIMHU IPOTUBHUKA. MaTeprarsl pacKOmoK
[OKA3bIBAIOT, YTO BepxHuit sipyc Gamun No 6 (80 kB. M) MCIOAB30BAACS B KauecTBe GOEBOI
[AOLIaAKM ¥ YCTAHOBKM METATEABHBIX MAIIMH, B T. 4. Tpebiome. DTU MeTaTeAbHblE MAIIVHbI
KOHTPOAMPOBAAM BHYTPEHHIOW akBaTOpuio OYyXThl. Vcmoap3oBanue Tpebrouie AASL aKTUBHOM
060POHBI KPENIOCTH CBUAETEABCTBYET O BBICOKOM YpoBHe poptudurammy Yembaro.

Kawoueboie caoba: Tenyasckas kpenocts Yembanro, poprudukanus, 6aunn, Tpedoiure,
MeTaTeAbHbIe CHAPSIABL

Summary

S. Dyachkov. Trebuchets of the Genoese Fortress of Cembalo (XIV—XV centuries)

In 2005-2011, a joint expedition of Kharkov National University named after
V. N. Karazin and National Park “the Chersonesos Tauride” conducted excavation of
defensive constructions of Cembalo Genoese fortress in Balaklava (the Crimea, Ukraine).
As a result of excavation, there were discovered 208 stone shots of spherical form which
were intended for a powerful throwing machine of trebuchet type. Shots were made of
local marble-like limestone, chalkstone, diorite (“marine stone”) and marble column drums,
probably, of antique or early Byzantine period. Bullets weighing from 20 to 70 kilograms
prevailed. Total weight of charge of the “armory” exceeded 7.7 tonnes.

The trebuchet was used to fight against enemy ships. The results of excavation indicate
that the upper storey of the Tower 6 (80 m?) was used as a battle ground for mounting
throwing machines, including trebuchets. The throwing machines were utilized to control
the inner water area of the bay. The fact that trebuchets were used for aggressive defense
proves the high fortification level of Cembalo.

Key words: Genoese Fortress of Cembalo, fortification, towers, trebuchet, missiles.
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