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(ERFAIREIE LIS B TR ) » BUBER M3y 2 R KHIEYRE - iR
LIRS o IR RIEBEIIRE LRSI - LUatE S - METE IR R -
EHLid TR > EESBEEELEAEET I - S\ 5 R Aurang-
zeb (r. 1658-1707) E7F BRESHEERFITE > 20E T2 EM > L

=M - RECHHNERESZEES T BE

e L
e () | B jﬁgg el el b B T
cm)

?(1537-1554) - - - 6 - - Royal Artillery

Historical Trust
Tope Azdaha Paikar (1660) - - - 7.3 - - Parenda fort
Tope Malik-i-Maidan (1665) - - - 5 - - Parenda fort
Tope Qila Kusha (1666) 325 | 38 18 - - - Golconda fort
Qila Shikan (1660s) - - - 6 75 | 25 Daulatabad
Fath Raihbar (1672) 486 | 70 26 - 33.5 | 11.1 | Golconda fort
Dushman Kob (1673) 477 - - - - - Golconda fort
Azdaha Paikar (1674) 452 70 24 14 33.5 | 11.0 | Golconda fort
Tope Zafarbaksh (1674) 447 | 60 23 - - - Fort William
Atish Bar (1679) 518 | 48 18 - 12.5 | 4.2 | Golconda fort
Fathjang (1696) - - - - - - Narwar fort
() - - - 14 - - | Indore Museum

133. T ERSRAKIEZ 5 5 0 9552 R R. Balasubramaniam, The Saga of Indian Cannons (New Delhi:
Aryan Books International, 2008), pp. 168-172, 235-250; Iqtidar Alam Khan (ed.), Gunpowder and
Firearms: Warfare in Medieval India (New Delhi: Oxford University Press, 2004), pp. 96-97, 110-111; R.
Balasubramaniam & Pranab K. Chattopadhyay, “Zafarbaksh: The Composite Mughal Cannon of Au-
rangzeb at Fort William in Kolkata,” Indian Journal of History of Science, 42.2(2007), pp. 205-221; R.
Balasubramaniam, “Fath Raihbar. The Massive Bronze Cannon at Petla Burj of Golconda Fort,” Indian
Journal of History of Science, 42.3 (2005), pp. 409-429. #5453 2009 4£ 5 A 3 H#i R. Balasubramaniam
HAZHIRL NGBS - fLMI#E3R Fath Raihbar JREES SBH -
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DgafasE - HERFECHMEDE 10 FIRFESE S (RERM) - HfF—H25 Az-
daha Paikar (EE B TEEE (Dragon Body) |) 3 » &2 1674 4 (g [Fffi Muhannad
Ali Arab B5% - H g REHE T H— BB ER 1.3 cm B9 & 77 g% B it
BRI EIIBRL - B53 > YRS 5 1L 7.0 con HRY BT $808 — Bl Bl A 2 o1 LUl B2
W 5 &tk > RIDIRIREE R S e s8 e s o2 A1 o IRy B im Al J \IRE9 2] 43+1f
ZSEAEATE T HIRES - H HAVEOEEE 5 B AR Se B EX [

It B FF 2 $aCRIEGE - il 452 cm > 2 AR 24 cm ~ 00 E 9.5
cm ~ FAFEE 13.5 cm ~ A 70 cm 0 KK 88 ecm (RE—+=) » fEHJ 17,000
kg (HHME 3,300 kg ) - $h 0 HERBEI A 33.5 kg B2 ffiss » SE4EKEE 11 kg - M
2 33.5 kg EH 2 AE K » HERHR 28.3 cm » i N » AN AEME

O

" 414 WSy B Z R

BH= : ENEEAESEIE Azdaha Paikar (1674) ZREE (7F154)

134. 3434t R. Balasubramaniam 2§33 [F)(# A E A7 i SUAY [EIRE -
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FsE B ERTE - HESHIR 17.7-20.7 cm » FrE4RUERRE (windage » F5fE%E
R SIS ZEE ) SRR FRIREBAR BN KR GEHEZ 0.6 cm) » (FE135) fi1 |- i,
FfIpf P K B2 s g . B8 & HUAO R 103 JNIRERON KR Rz 12 B/ M5 % » (RE136)
A DR RE KRN EE R K 7 T RESEER A [RI AL i BRIMNAEL o SIS ER AU EAE 41
EX[A] » (RE137) i B 38 SLRERR IR I R R B N A0TEHA » 40 Aurangzeb £ 1687 4
B¥T Golconda ({ifAENE R ) I - BERCHE TR RBLKHL (SHEHES
fitl) » (HFERSGES AR - &R R SRR IR P IRBA AT -
H—F9% 5 Tope Zafarbaksh (HER TH5E# (Victory Bestower) |) HJ#E
S ERM s BARNIESENEESE (Fort William ) » & Aurangzeb 2 1674 4
Al Mathura Das B35 o H8, (5881 Azdaha Paikar W65 > S NIERIHIE TS
H 13 gl RY stk (B4 3.5 cm) SRR » RERBEREER - B
FHEBHURVWIERBICEERZNE - REARIEERAE L2/ - KA
ffl & _HR—BRAE - FEEVERERY T BRERGR I - R RS /NG R o (RE138)
Aurangzeb #ftia HARIFTE SRR/ » FECiRd T AP EER A B EAL R
HICHE  REEERE 518 cm o HEFERAITREE » 7R/ S FFR T8 ~ SRR A (A
AR, B AN HBREEERE - HERRUEEIE R A ERARE R « NE
8L T 88 R i B B S8 T2 » /M8 IR A BRI S e S8R BT -
H~ HIRRE GO A AR S KR ZE ARG > HRBIRITE gk B e A
it KA RHEORE B B - B8 LUK I BREI RIS RS E » S Rs REs i E HY
S o BEREIE AR ReER S ERESEGE - FE 139 (HIRDIH BRI #E6E T
B SRR o BERIBOEEIE TR » E B SR ER [ » A pE IR
Fro ERYBAaFIRE S » ZRRN > EREIETERE S » FEE R HAZE S
FRRURE ST > MFEE R ERE G T E IR « X > 5EEFFEIE A AT e R Mk mEy)

135. O. F. G. Hogg, Artillery: Its Origin, Heyday and Decline, p. 72, 76.

136. O. F. G. Hogg, Artillery: Its Origin, Heyday and Decline, p. 271.

137. Jean Deloche, “Gunpowder Artillery and Military Architecture in South India (15-18th Century),” Indi-
an Journal of History of Science, 40.4 (2005), pp. 573-595.

138. R. Balasubramaniam & Pranab K. Chattopadhyay, “Zafarbaksh: The Composite Mughal Cannon of Au-
rangzeb at Fort William in Kolkata,” Indian Journal of History of Science, pp. 205-221.

139. Igbal Ghani Khan, “Metallurgy in Medieval India: 16™ to 18" Centuries,” in Aniruddha Roy & S. K. Bag-
chi eds., Technology in Ancient and Medieval India (Delhi: Sundeep Prakashan, 1986), pp. 71-91.
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SR A TORIEES - T - JERT RS K S LSRR S /7 » SRR
TR S PRI B (BFTRIERE R ) HOATE - TIE LB
SR -

(=) =78

1629 & » BRI A FIRYEZERERR ST (Batavia) £ AF]EEIIR © H
1963 /D » FZvkfin it BERERE R 21 P & 5 FISERE » Ak - =6 2 FIgeR
mignon WIE & S - EMFTE ST HIMEL » BR—EALAMGE - —FEREIEA
FeatE78E (Western Australian Museum ) » &2 F 228 cm » AKX 14.7 cm »
HEH) 847 kg - BTN BMEEIELE ZIE R - BEEEBHEEEM - kNER
FHSRFTHEEG » H1LL 6 Rt i R E B E - B 30 {EE PEry 2 skt
[ NIEEE SRR SR - B LB A R A 6 cm » [EEER[E « REELHE
HYEREE 2.4 cm » $2 F2EHY 10 B2 /E 1.6 cm > F2REY 6 B &R 3.2 cm > RIRH)
12 &= 5.6 cm - [URYEASVE R#s: - RRIEESRZGE (BB 190°C) » B
Bk (cascable) HIJF=Z2HEHFMER o FAGE EMFIBEEMRIANSHHEE - 58
HF R ESTRImfE o (RF140)

Mignon ZFi AR — R 438 >+ BB (I BE R ARRY B A A%« B IR
il » IRFESERAE o R UL [BEAERH L > JERESE pedrero (B cannon petriero,
canon perior) » L REEHECAIESH (cannon) BUMHKE - EEEMHEMRE (RE "+
ra) > BREERRENE - RAFSTIERSEE o GE12) mEERE B
SR R EERE R S RO IHE -t D EERE R R R B R » 3808 T LA

140. &2 R, Jeremy N. Green, “The Armament from the Batavia. 1. Two Composite Guns,” The Interna-
tional Journal of Nautical Archaeology and Underwater Exploration, 9.1(1980), pp. 43-51; Ian D. Macleod
& Neil A. North, “Conservation of a Composite Cannon Batavia (1629),” The International Journal of
Nautical Archaeology and Underwater Exploration, 11.3 (1982), pp. 213-219.

141. 1630 /54 » R AE AR E BRI AR ZME L > FELE 24 P88 ~ 6 FIsRmLIK 2 F9 mig-
non fil s 2K, Jeremy N. Green, “The Armament from the Batavia. 1. Two Composite Guns,” The Inter-
national Journal of Nautical Archaeology and Underwater Exploration, 9.1, pp. 43-51.

142. 3% mignon TORYSEES IR B HIEE g HLRIE B IR SART EEME/NFF S > LER pedrero RIFHEBURESE -
X TEFEERERYES - mignon FURYE BHIB N Z 10 65 - 1M pedrero HURIEH /2 8-12 ff - 227, Albert
Manucy, Artillery through the Ages: A Short Illustrated History of Cannon, Emphasizing Types Used in
America (Washington: United States Government Printing Office, 1949), pp. 32-41; Tomaso Moretti, A
Treatise of Artillery, or, Great Ordinance (London: William Godbid, 1673), pp. 19, 35-37.
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2 PEET 3

Y.

B - FERENEAREESCEER(L - TBITEGDEIR a. KIEH »b. XIRK -
c. pedrero » d. REESR (mortar) - GEEIE EHIERET S OSBRI AR « XIR
Bir ~ KIESR ~ REZHK ~ pedrero » RN HBEINRBEZWE » N2 =1FIMHR
DRIFRERSE  TEURINILEC EER (5£143)

PIEERRIRE ST - SENER R H e BB A O R kR R T
N3t mignon REPE Fir Fl 2 NE R BB B T 2R E MRS - [RIAER BRI 1E
BERINER - REENH S ERFRIEM - HBEEHIT0RE » SARE
LEFECEMERAANRE GEE R BRI 2R L RAREERATHIH) o (F 14
IRIANTE mignon FEZ WISHESR - EIEM M ER 10 b B A58 > AR+
ANTFC A EELIAR » FERCN A L YJEER T A R A H 223808 - (78 145) Siichs

143. &g B Albert Manucy, Artillery through the Ages: A Short Illustrated History of Cannon, Emphasizing
Types Used in America, pp. 33-38.

144. John F. Guilmartin, Jr., “The Cannon of the Batavia and the Sacramento: Early Modern Cannon Found-
ing Reconsidered,” The International Journal of Nautical Archaeology and Underwater Exploration, 11.2
(1982), pp. 133-144.

145. John F. Guilmartin, Jr., Galleons and Galleys (London: Cassell & Co., 2002), pp. 175-176; John F.
Guilmartin, Jr., “The Cannon of the Batavia and the Sacramento: Early Modern Cannon Founding Re-
considered,” The International Journal of Nautical Archaeology and Underwater Exploration, 11.2, pp.
133-144.
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BRI - AN A IARER M B > HE R SR IE BRI R TS B
R 146) BESIREE B Y N R S0 NEE (L BT E - HARE S RGE AR
ai) W& 4 BUsEgETE (grape shot cartridge) » FERERIE » EECEMINT
BB AR A EE R (LB =3 o GEMD JRAN » mignon FERYTHEEE B
FHARRARZLN, » EEIERIERGRGHUR A B - GE1S) ] 1630 £ » AIAFEE
FeTSE R B A > HLIWREINEASZARER » mignon HZEWEIK o (FE149)

—~

BHh : BEREEGR=E (150

BER PR A B & iR AR B2 B BIGRATE mignon —HRAIEE ©E
At o (BT S HACRTAPIERTERIRRS - BN RAREURTE © NEER R e
BRI - S REGRERRER - HIEEE S RBLEREIEEE
FEFCAHL - M g A A DA B S0k - B IRRE G SRR IR B anig o (GE1SD A -

146. Ian D. Macleod & Neil A. North, “Conservation of a Composite Cannon Batavia (1629),” The Interna-
tional Journal of Nautical Archaeology and Underwater Exploration, 11.3, pp. 213-219.

147. R EERER) 535245 Tomaso Moretti, A Treatise of Artillery, o, Great Ordinance, pp. 68—69.

148. John F. Guilmartin, Jr., “The Cannon of the Batavia and the Sacramento: Early Modern Cannon Found-
ing Reconsidered,” The International Journal of Nautical Archaeology and Underwater Exploration, 11.2,
pp. 133-144.

149. Richard Barker, “Bronze Cannon Founders: Comments upon Guilmartin 1974, 1982,” The International
Journal of Nautical Archaeology, 12.1 (1983), pp. 67-74; J. B. Kist, “The Dutch East Company’s Ships’
Armament in the 17th and 18th Centuries: An Overview,” The International Journal of Nautical Archae-
ology and Underwater Exploration, 17.1 (1988), pp. 101-102.

150. &f& B H. L. Peterson, Round Shot and Rammers (Harrisburg: Stackpole Books, 1969), p. 28.

151. O. F. G. Hogg, English Artillery 1326-1716 (London: Royal Artillery Institution, 1963), pp. 9-12; J. Bar-
to Arnold, III & Robert S. Weddle, The Nautical Archeology of Padre Island: The Spanish Shipwrecks of
1554 (New York: Academic Press, 1978), pp. 244-247.
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TE LUK S8 8 0 85 &) F U Sacramento 5% (1668) b HYFA P AL (43 BISER
1622 Jx 1634 4F) DA WFT5EEIR (+AidhEEd) % @ JRn) S L aiemm s
Z TR AL - HEHIRROAIE AR — o (RE152) 37> Z3% 2008 781 Bl ff
IR ST )8R (Rijksmuseum) FE|—FT 1615 F 52 5ERYARH - HAE B i
TEEHE - BhEES - SRFIEER Y o G IENTE RO EARES (Cape
Verde Islands) Fr#ciy—Fi+-tfch (B =+475) - 82 R KEEYeEAT
T8 #2/209 fgLA k. Grand Bahamas fr¥T#5 .2 - HAC UG » IRHBBEDIZAE

BN
FENNEE R B S PTIHEER
—Pt+tttie (ERmE?)
EaEER @R 107 cm -
ARE 7.5cm

152. John F. Guilmartin, Jr., “The Cannon of the Batavia and the Sacramento: Early Modern Cannon Found-
ing Reconsidered,” The International Journal of Nautical Archaeology and Underwater Exploration, 11.2,
pp. 133-144.

153, AR ER A LR - WNEE 12.9 cm > flO/EE 6.2 cm » 2 Gerrit Coster 71 [T RHFHEE - 15
MR SE - (ERERI SRR L 2 8GR © X o Coster (B¢fE Koster) Jyf-tithic IR RFF 1% 409
$E6H F SRR SR > EL7 Itaparica BSHTIIEHECEF1#7 Hi—F9H Assuerus Koster 4 1634 S-fr3& & f » 3%
BIfT#5 Ry Mary 5% _Ft75 /2 Gerard Koster 3572 1660 4 - 22 B Ulysses Pernambucano de Mel-
lo, “News: Brazil,” The International Journal of Nautical Archaeology and Underwater Exploration, 6.2
(1977), p. 171; Peter W. J. McBride, “The Mary, Charles II's Yacht: 2. Her History, Importance and Ord-
nance,” The International Journal of Nautical Archaeology and Underwater Exploration, 2.1(1973), pp.
61-70.
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DRG0 (FE 100 RIAIBIC £ BIAE 525 SRR A 5 9ty 2 T (s skt 88 72
NG L EREAS EBEEEE  HHESGH B R SR -

+ o)
g
B

TR - HARHIRME G EBEGEY Tt (B=+1t) » i
e EEAD (GLRATUMAVREARTR ) AU K =Z2fPIfraat » sik-bF (1854)
A - ARAESE 15.2 cm ~ JE 3 cm fYBEER - 2B 257.5 cm EAYFE
5 B IREAIRIER AR S HAV g - BB AR » &IPREERS 1.5-
3 em 72 [EE YA o (PRl EEREEMEGEE (Matthew Perry, 1794-
1858) Ji* 18531854 F- IR ZRsaMi R i H » Wil H A TR SVE 2 RFT » ikt
MRV R - RATREER A FLIRIEHES SEEIRERENE—#H 2R T
RIFE S TR IR AE © 81T - A Tl S ek R B E R
ARFFE—DWE -

111 B A At
oY o natt
g' 04 K
I © L4 &
ey
i‘ 1 — T v\/
O 6 ©

BT : TNECEARIER TR/

154. Sotheby’s Auction Catalog: Important Clocks, Watches, Scientific Instruments and the Arqueonautas Col-
lection of Marine Archaeology. Held on December 19, 2000 in London, p. 184.
155. FTiEE » CUCHBsR) (B« HfELRE - 1989) » B 191-192 - [if[Edtie B ek baw (ABRIEZE) -
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T ACRIEE - B8 2 A FHAATE PR e AE A ] B e A RS e i =K
ftl » ERFPE TR _E DASSSRE R R - SR TR R - T BB Y 58
AIERET » BUE S A IR s ss S A P BB (5 S Pa iy - Bl BEpksE T8
SERIREES o EIEIY+/\F (1620) » 0 B AUBGE el B JeALiE 14 AR [F %
TIFEFEEER 28 F9 T ERAHE  EHHITES NGB e Z ERTEIEF A
HIsRhERg - (BRI R R E B RS MR AIERET » R EF I ARIETRIARR - 28
1M B RS P =R R B « R (1624) » SRETRITEIE &RE
RERING5E 2 PRI o SR - S A (S S s e B E o

HHRN T bk B A 76 5 RO SRR EGR RS - MEERRA LR TEE
o FORFTRYZERE o BB bR E U EERE SRS LRS- SR H PR
HE - FEBGECAR TSI - JEREE T4 (1533) HEMEE
U AT BSER AR T8 - 2B REBE  Ib—BLETEHE R ER B R (EHTE K
fel > BAEH TEREZESIR ) 1 TEREREE ) SRE - ZLLR—FRE - &
(LR E— BN R R A R KRR E T - S R BURY TEEAR S SRR IE R -
% - tHEBABA RHER R - RS AR RS E IR RN TEERR
H o JER A —RAVEIE ZE o AR =2 DABR U B K R B R TR 5
BE > FRA B AR ER R TE > 2R BRI B 2 i L aaE
BIERE S

SRTM » FRRIAYSE » BEARTANTE IR - BARERY B BOATBREG R E » I RE
SLE TR o HRffke 154 % (Adam Schall von Bell, 1591-1666) HIE >
SEMERFEEE - T (B 81EE) 2 A LEE ~ §ifll=5E - BEEisE (F588
) %5 HIRKERHEBAE - BRI KS AT EEERS - AICMES >
MSHERER | WEELBEH » BRRARDMH » HAFFE > TfHES | ) (FE16)

156. S 2 - R - CRIEE) (2L - EXHIEFE > (EMEFEER) SAEEMTIA - St~ E
) - Bk H34-
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FEESM > WABER A B > (BERIERA L EIE - BIasn BRI
BRINEZ - BERGFER (1616-1626) jd » fE5% B 2 ik K HIEIT
ANBIBEIT » BRfGZE A BN R T2 o (FE157) RERA ~ /R4 (16311632 5 £2iiH
MU~ A A SeiE TRIGEBIEONREE | 800 7 1T > SEREE/E (1643 5 £
TE7S4) TESRIN—2RE8EK 35 FIs8u L SaRERy TIRECRREE ) » BEEL ERnE T
ZEIFTHER R/INLRIEZ 42 » (RE158) B &4 2 M A7 A 2 5E= Ea Se T » DR
AR EE EAS T 7] 2 S R I SR R A PRI

REE U CFEERE R RIEGTOE (1644) FRETE AR - BRI
BRE T AHFRR R RPN BRI R - S REFIE - MR R
EHE > AIRE R FIRHA T R E R AT EE DAL o (GE15Y) RRfEE IR FR R KR
%7715 EF B RER W FORUGE » RSB tR F E A TIT FR 2Ry 50 SR r s 3%
Bt SRR T R AN T AR 1 > HAE A AT AR SR A e AT -

WEE B 2 E G IEPBIRNERN » ZELES I AIE - FIEFIEINEIR
EHE > RAERE S TEMRR > B RNHMREPHE - 21EE Gu-
jarat &R FH7> 1537-1554 F-fffridi 2 — P60 » B2 RSB N E Sl e 5 1629
FEPUIE & Tl T M TR AR B Y mignon §E > RIZHGER ~ 88~ 80 ~ B S B LIS
FISRERIER AR o AL > FBE L E R LI RC AT EE 3R R B & 2 B
FHRARIEA] o (3 160)

BAEERIN AR - BUREBERI A TEAH &S > B mignon 2 EEGSEE
BT > BAEABREBRNF & T IRFHER R o TEHE > R 5
TIFEAE 5 S - HRNERE 7 27 Aurangzeb SEFAERR 2 T/ 2 » &0+

157. MNEFENE ARENG R \EHRR IR S ESRIT RIER A (S EEGEHEIL) B TEbsiEEl
WfEan £z B R DRSS » DEESHEBIRIA 8] 2 REMEE - (AL EHR - (PBIERILE)
(FF SO - 1998) » % 4 > H 1026-1038 -

158. FH—R » (KL AREE S ARAISIRY\EEE) > (EERWTE) » 40 H 74-105 -

159. +Littfe FopEE > AR TR U =T8S (1618-1648) FIHEEIHEL (1642-1646, 1648~
1651) AR A » (AEETEER A EE U RIE RN AR ERAR  BEEELE > EHFEHE)
WEE) o 2REBXR ~ R G > (BIEERF ) (5 - EE ARG > 1986) - B
44-437 ; R. Ernest Dupuy & Trevor N. Dupuy, The Harper Encyclopedia of Military History (New York:
HarperCollins Publishers, 1993, 4™ ed.), pp. 583-597, 602-607.

160. Jeremy N. Green, “The Armament from the Batavia. 1. Two Composite Guns,” The International Jour-
nal of Nautical Archaeology and Underwater Exploration, 9.1, pp. 43-51.
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LAl T APEEREEALET S RAESTE - ERUNEWE > BEER 2R
SRESNECEE B (WEBEEEL - A8EE - IEESL - IR -
B =g EEHEH) - BRI PR IR B R s R - B35
BE TEBAESIAREE & °

FEEE 4 (1673) » =&AL - ARk e+ Fa (= (Ferdinand Verbiest, 1623—
1688) FHfAZE B b > AR R R ARTE SR ER TIE » GEI6D) i e 52/t
RASES » BRI RER2EIEE LAl » BRSNS R » BhiER%
e BRI G E RN o BRERZ ~ =40 ST BUE RS L - HS R
ETHEE R EER T/ MU © IWHTEERE B IREE 2% - RIKEBE
TRRE » BB ELEEAKES - A RInE o (RE162)

JERE— (B MACAIVAR » WAL R IERT S8 — KRR A B A ry et T =
FIREEE - IS - JLZINEE - IMER A IEmIIEE R - RkETt
THACHT KA > IR FTHEERE & » (163 MEARE T AREE BN
AR R IREERRE ) - BEEYER » MR B ARSR SER a8 - 1A
HUBR— BN RENELCR > GEID MHERAE LS » S 8t
T4 REEE - B NESEE AR - B E R - EREDEKR o FE H A
RITSEVE HER - MEE RN IR S - AR BRI AE R KRR B R (RE - H])
R EATREN TREARKE ) SESESEEN - PR DEHE ISR BRS

161 #—f2 » (IR E & RIBERSCRAME /TR » Corsesd) » 2.2 (2 1991) » H 75-108
162. #—f2 » GRLRATEEEREES « DUHRRYERIT c B R0 » (HHEERER) » 26.1 (3777 £ 1996) - B

163. WIEN—+—5 (1841) FERJEF L& IR _LATE 10,000 726l : — -+ F G AR R fZid & 13,000
JTRYSARL 10 F9 5 BESAE (1856) » #dpk 8,000-10,000 iy IEEGHIG AKIE 1 SR 10 F9 5 &4 » 3=
AR PRI SRS H 2 FI55E 5,000 kg ~ & 13 ft fFmEis B /W EERERFEOHL
Z25% 12,000 Jr 8 Ee 4 F9 ~ 10,000 frrsise 10 F9 o 2 5P ERE—ERERER  (BRBRPEEE
B BT B 15 FiEE - (KIEOZBEE) » GEEWSE) > 6 (Jhm : 1998) » H 1-52 ; K
e RIS > REKFHGRELD) (GEENERE) RADLE - THFEAHA) 889 H
789 ; Laurence Oliphant, Narrative of the Earl of Elgin’s Mission to China and Japan in the Years 1857,
'58, '59 (New York: Harper & Brothers, Publishers, 1860), p. 45.

164. QTEM+HAETEFEFIRTEERT 59 FIAH (£ 6,000 18,000 /T8 ) /> %A 10 FIRELE » i g
BY TEESES o BNEIEAT - ELFER » (FRRsEist L EE DEGFLIR - EUERE > a2 -
WAERTKIUBEE )« X » SRERKEREREL - HERE | TN BETRE R B e &8
2 HEEN L EARS > 2ZMEAM o BEEREIRE > O - 1 2REIRE  (EE0E) (i
HEYER  (FEHRFEE) SHIELHUFETIA) » % 3 H 36-38 ~ 66-87; F1BIE—F LR
CISF B rEsokl) » 25 2 /it » B 744-745 -
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AOBKER ALK REAAS ARSI B 2 (7 BLEEUGE 2 12 - BEE IR AEAY R
M AFRBIES ©

73T o S SRR NEAE S REAE IS T SRR R ST o T/ HADREE »
S P B 2 HONME RS B TR SR & » (FE16S) HERRRBHE LEE - F
DArEAgate 1 S BRI - B MER EEGS > BB E BEHEREER 1/10 -
(51 166) 1856 4F » E[H . H H E Thomas J. Rodman (1815-1871) & ZtHH—f#Es=
TERH L BRI R AR WA E A B ABAIK » Atk BRI R
B N RS R EEE - A iR UE R (EER]#5E 50 cm) » Hit T2
FEAEFSERTRY A o (FE167)

EE B BIAEH RIS Fr 85 DART R B Lt b Bl et ry ki - {EmEe
A2 » BRI EMHEAEZ R o A CE A S E SRR F G
& - DR EEBRTERER IR E NI ETRE R - FORmEUL
A A8 E G e BRY T3XbEEd (cultural biography ) | o (7E168) ‘R
J& B B = B S E RSB SN - WAEET ~ RERAS
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The Rise and Fall of Distinctive Composite-Metal
Cannons Cast During the Ming-Qing Period

Huang, Yi-long
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Abstract

No later than 1620, the Chinese of the Ming Dynasty started to cast muzzle-
loading smooth bore bronze cannons following European models. After two de-
cades of effort, the Ming army was able to manufacture in 1642 high quality
“Dingliao grand general” cannons, which combined the advantages of advanced
cast-iron technology developed in southern China and iron-bronze composite bar-
rels invented in northern China more than a century before. Later on, Han crafts-
men in the Qing army also began to mass-produce cannons with a similar struc-
ture, the “Shenwei grand general” cannons, in 1644. The quality of these composite
cannons was considered unsurpassed in the 17" century because they were not
only lighter and cheaper than bronze cannons, but their barrels could also endure
stronger explosive pressure. Yet, this advanced cannon-casting technology was for-
gotten in the long peaceful period after Qing’s unification of China.

The Qing army was forced to cast cannons in large quantities when the First
Opium War erupted in 1840. Composite-metal technology became valued again,
and cannons that weighed as heavy as six tons, such as the “Yaowei grand gener-
al,” were made. However, because the inner barrels were not homogeneous and
the metal quality was unsatisfactory, these new cannons were no match against
Western artillery, and the Qing army could not resist the Western invasion. Al-
though muzzleloading smooth bore cannons reached their peak in the mid-19"
century, they finally faded from history because of the rise of rifled artillery. This
article will introduce forty-four extant Ming-Qing composite-metal cannons which
have been neglected by historians, as well as attempt to compare them with similar
cannons in the Netherlands and India.

Key words: military history, history of technology, material culture,
composite-metal cannon, artillery
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