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A IREN YR
S ‘m&%ﬁéﬁifﬁa?ﬁﬁj B4 & 4 18 (1840-1890)
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AXHwmBRBEFIAR > PEOTMEL TR A 0T EH R Z AN
Wl EMEESN FARRBRAF T X ESNEF > TARETE
REHARREZARBEF TSN - W EERERHENTH »
BEHEKMA BB NBERTE » P ERHMERLZ P A RZ =M
BT o e 1840 FR P EAHERBERAA  ABRERFEREAR
&mw\ﬁﬁﬁl%wﬁﬁ&lﬁﬁé% b ERER - JETER  BRE
FHAMTA R B BT AR BUNT 8Y Aak BT 0 1860 K F| 1880
FRM > i B AR RBM LA R ME S - 8R4 B BT IR E ¥
BREZEIRE - F4 > BASFARTMARREEMAY LM E > 0 H
HRZREFAHFHEMLR - AMAAFEERTEFE > KAKK
PR IXEMBRY  AUEEHEZRS - AN ERE > RIEFFE
BHT EZARER/D S o AR » T 51 E AL - BPBEAERM - X
HitgmEaMERLZ -

BRBER © Hflr ~ 2K0H ~ TR - A8IE - IR

I SORER R (David Faure) Bz S S 4 DU RI(IE P F A AT HER -
, JCREEIY 22009 422 A 25 H o @@ IR HIA 2 200955 A1 H -
SRR S TR A S P e -
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ELI}
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SCAb ~ o B gl % i AH EL 2 B BR % - — B2 Y T TR S B B LA RR
RE > STEAR A PR s 2t BRARTE S8 0 AT AT R - A T — AR  YER2
H BT B bl 01 4e] 5 | Bl 1 o S O AR PR AE W o [ fRR ¥ » B IR
(John King Fairbank)3¥ £ & 38 3115 & — BT AL R R IRE A - 5& (EGm 2 7 E
BB B2E IR o %8 5l (Kenneth Pomeranz) £ 3936 TA4M) 2B > Fom
/T 2 i o P 00 B 92 A 72 B o P 3L 2 (Benjamin Elman)
HIE I 1 WS DU o B B2 g 7 5 e £ g JRR 5 » 1l 328 % Sl 1) R A~ e LA
RS RACHE s MbAUFRIEZ T 1960 & [ EffAx(John Rawlinson)if)&h
BBl o 9K T FRE 0 2 1 oA [ JEE TR B2 B 90 o 22 22 9 75 (Joseph Needham) B2 [ £
(Francesca Bray) & A 5 B il 40 o B SCAL 4L @ 58 LR B3t 30 © SR R %
TR G 55 B ) R - (T T T IR - P (AR R R R AT T e
Gy AU R £ 3T BT 2 75 75 T3 an A% L 280U - 2R 1 PR BT LLRITHY

BN - B — RBEA R PRI A R - BB ZBR AR R B R VR R - B
B (AR W AT 2 (e O IR B P e KRR 51 ) - (R ZEBE IR S35 S HFEFTSE FI) - 4
79 A5 3 53(2008) » H 377-413 5 (ERIMJUAR B WIRERER PU PR RR) - (P RAFSEBE LGRS
FEZERT ST - 28 75 A5 3 53(2004) » H 573-634 : (RLARAHEL 2 KR AL/ UEEE) -
CEESRFZE) > 2004 G255 4 1] » 1 74-105 -

2 John King Fairbank and Edwin O. Reischauer, China: Tradition and Transformation (Boston:
Houghton Mifflin, 1973). ¥R &E FIERI#HLEFEE R Paul A. Cohen, Discovering History in China:
American Historical Writing on the Recent Chinese Past (New York: Columbia University Press, 1984).

3 Kenneth Pomeranz, The Great Divergence: China Europe, and the Making of the Modern World
Economy (Princeton; Oxford: Princeton University Press, 2000), pp. 43-68.

4 Benjamin Elman, On Their Own Terms: Science in China, 1550-1900 (Cambridge: Harvard
University Press, 2005).

5 John Rawlinson, China’s Struggle for Naval Development, 1839-1895 (Cambridge: Harvard

6 University Press, 1967).

PRI EIR » ] Gt LA SCAL I [T AR B8 R A P R » (R A ol 15 75 I
B o [ RERE NI FRIRIE — B - U E RSB R ST LA » R R)EEER » N RIEYSCILAis »
SR il 2 5 AT 7 5 - Joseph Needham, Science and Civilisation in China, multi volumes,
(Cambridge: Cambridge University Press, 1954-2008); Francesca Bray, Technology and Gender:
Fabrics of Power in Late Imperial China (Berkeley: University of California Press, 1997).
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ASCLAZRIR Bt R it am v oL 8 e PRET IR o B 1 (567 B e AT Al
YRR - DURGIACE T FT 5 38 14 6 (£ 1 B (institution) b HY%#E © 22K - 53w
ﬁ@ﬁ%ﬁ¢@ﬁﬁ%%ﬁ’uﬁw$ﬁugm%ﬁﬁ%mﬁﬁﬁ%’m%%
BT AR ~ I 04 5 Bl A~ BIRRORHE AP TARZAM B TN » DUR R & S v
TAAHE o [FIHF » ASCHET A8 <5 B I ) REAS T 5 | 3 0 7 Bt (g BRI A
F G A e B0 H B A (7 G A E s 2 Th i R e TR A e

T P 45 il {8 LL

Pl WA IR (R R] - CEAS R SCIE A e B A o REV A 1 T - oo I
& HE M HRIRGE PR AR - SR RS B B B o T B L
A SRR AIEFRIN I - MEZH SR L o (B AR IS & FTAKss ARy - Al o 1E
PR T 20~ TR LUK BB K 5 A S 1 L [R] B 3 JR G L - S/ R ik am -+
JUHRC FR RS 04 7T R AT 5

ZRVRBRBE RS 7Y 5 B AE £/ \ RS A st — 4% o (B 2RV JE— Y Bl - Y
S o7 7518 DA 38 S ) s (A P 1) 2GR i e » 2RISR IR T @ R
RV T AR HEBIREL TG 28 » RS AR R A A IR A Rt CRE I 1 - R
1T R 2RISR S B ) > 7 RS 7 B 2 1 (9 T BB (machine tools) o *lK

E5 A (HRIE R AR R R R - CBIRERHD) - 1130 (198542 6 A1) » H 349-365 »
] BRSO LR o I — SO SR 1990 AR Z il » 522 Sk S0 AT BRE Y [ RE (L /S B i B 2
R -

o MR B 1L K HY 74 (Hero of Alexandria) & #4  ] — {l&]J&\ i 2 Bk (Aerolipile) » LIZE 2K EEE)
[EER - (HR b — S E A HERDIRE o L ICEC A BEIR TRGERET) » 1698 S8 B A\ B ft L
(Thomas Savery)Fl| i BRI T 2 » (£ — (8 RE 1 il BBl 22 - M RESY I R SRE ) (£
BEYTHEELTflOK » B T 1712 4 > HERHF(Thomas Newcomen) HIl (£ B #E LA SERE 1= > WA TREL
BLih 2R ZRYOR - (ETIL A BEZRYR TSR ) IS 28 1 T B s kB ) - (EUR BLIRFAY 2%
PR RERHOKZA - WIEF R » RRER R RHE LRI )T (PIANEERR )  ZRVHRAY
ZRM e FURFIY W SE S8 > fibfe 1765 SE 38 1 1044 Bt A (external condenser) » {38 —{lil %3 B 1
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N BB R SRR B U gk b 5 8 2 R LR SR DU B T EAE 10
HfC 2 BT > ik RS P 7 B Tk e e B <65 8 25 4 o P 2RV B e
B2 — » i BLFi(James Watt, 1736-1819)F!] A fit i 11 i K (boring machine)
ARBLE ZATRIREL > RIS VTR R - (SR AR R bk 2 ) 205 TS
LARSfs T3 A rE R B /) o i 2SR B 7 4 B T 56K - B B 8 i BL A1 V)1
Fefl R > GBS U A B bR} > B E E A B B b o 1

o = PR B Bl (S IR R By TR« BRE EAREEH - 1 TRy
8 PR (IR o B2 o) Bl TR AR R O R A8 [ 35 5 - I RHSGA S e st (B0 45
5N o 1B HUE L BB hulE (Bruno Latour)Fraf iy M AN B H) ) (immutable
mobiles) o " 2 » 74 7 [E AT LU BRI RS ~ Z2 AR o i SO RS R R
FAE - HiZAglE — 35 5 - @R HE <m0 )7 Li248[El (engineering
drawing)fJ &Il » Y5 E K CEEBIRE B > TIw AT E e H I I R e B0E - 1
[T FRE A 20 5% L ) P S 22 > 7 7P [ 1 RIS = 2o PRI B8R - Pt
LH+ /A > R ST ERR AR SE » #if & Bilo R Ao Ag E £ » DU T35
& ERYFR K > B H TARAEIE o /AR - HERR 2R BDE RN IR K&
(s I Ag fE > AR EES A S 4G BLE T » AF LIRS F R ry @ R rh P SE o
(= IPNp MNE i1 STt G AN i Tt Pt ] G o =l Prean s 4 RS I E
fe ] o

THI AR 7 BE RIS PRFFIRLIR B — 2 o 28 — R PR K BLE YL © Charles Singer et al, eds., 4
History of Technology, vol. 4, The Industrial Revolution (Oxford: Oxford University Press, 1958),
pp. 168-197.

A. R. Hall, “Military Technology,” in Charles Singer et al., eds., A History of Technology, vol.3,
From the Renaissance to the Industrial Revolution, c¢.1500-1750 (Oxford: Oxford University Press,
1957), pp. 347-376.

TE#REgEZ2E L. T. C. Rolt, Tools for the Job (London: Her Majesty’s Stationery Office,
1986).

Bruno Latour, “Drawing Things Together,” in Michael Lynch and Steve Woolgar, eds., Representation
in Scientific Practice (Cambridge: MIT Press, 1990), pp. 19-68.

William M. lvins, Jr., Prints and Visual Communication (Cambridge: MIT Press, 1969), pp. 51-63.
ARt maE R ET s » 35 R Peter Jeffrey Brooker, 4 History of Engineering Drawing (London:
Chatto & Windus, 1963) ; Ken Baynes and Francis Pugh, The Art of the Engineer (Guildford, Surrey:
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VTR RE] 1 JLtRC 2 1% - SRR REER BT A6 5 - Ik 1
TIE e R BIEEI » 1850 FEA.21% » iﬁﬁﬁﬁ(thermodynamICS)Jﬁﬁ’f&ﬁz
ax At )P R0 > L a5 Al BB A AT SR T B, - s Al R AR Al Y 2
SUAGBFERE o IR > Ut R LU, > T3 R B DUBOER A8 B
FEE - A1k o8 8 H R (s o -+ i O BT R 2R AR CHE 88 5% o AU R
PO FERERHE R ~ 3k S5 3E TRZRD 5 T A HIE TRz HoE 7T 22083k - SRS
T EHRHRE LX%LIEEﬂ?ﬁﬁuxEHrH’JTAaﬁ?@# AR T LR RGP T
VT - IR RS B 28 G HIRC A -

{HIE » Lttt RC Z BHY T BUHE R B > A — A Rl R 8 - i
A RN T) o BEI - TR I SEPRRE S0 RS R E G TR - B0 58
FII3 B (B - M IEAIY) o "SR rh B I 98 58 2 H A ) A M B 4 (1
PR > ANV M REULAY T 5L DB A 5 U 0 < g b et o 7

Hh B I A #0845 T . B T I e A5 AN (] - S (R A e o 2R fE
B 18] - 3t A P e S o B SR I e 4 £ T AR ORI - thee e R B AR SR ) sl s P 7R
TT# o BEAt - th BB GR AL R SR A% (] 22 o {ELR (R ML 2K G 2t o o (e A0 ] A
[ PH e B b L] » AV TEEAG T PG PRAG ] 1R SR B DUAGHS & 2 AE = 57

Lund Humphries Publishers Ltd., 1981); Ken Alder, Engineering the Revolution: Arms and
Enlightenment in France, 1763-1815 (Princeton: Princeton University Press, 1997), pp. 132-146.
#522 R Crosbie Smith, The Science of Energy: A Cultural History of Energy Physics in Victorian
Britain (Chicago: University of Chicago Press, 1998).

BEBS AU 20 8 % B TIT I8 L - 5522 A Robert R. Locke, The End of the Practical
Man: Entrepreneurship and Higher Education in Germany, France, and Great Britain, 1880-1940
(Greenwich: JAI Press, 1984).

7 B 8 (A < B B ol G R 22 SRR > (B (U B A - SR AIEGE R SCH) - (3
I s KRR 1999)  (JERBHHE L EE AN EHIELE) ; Joseph Needham, Science and Civilisation
in China, vol. 5, Chemistry and Chemical Technology, part 2 Ferrous Metallurgy, contributed by
Donald B. Wagner (Cambridge: Cambridge University Press, 2008).

HR R {47 T B R §IY AR M 2 F R K 25 22 R Rudolf P. Hommel, China at Work (Cambridge: MIT
Press, 1969, reprint of the 1937 edition), pp. 252-254 s 15 (X GHFGE T » ZE G 3AY T EVER 1 & »
EEURI AN TE - R R R - 5825 th O ) R R T2y eg b - REE
FBIY)F AR HLPR o R rh SR FE Re s S B2 P R S R 7 B B 2 IE BE BB 72 B o {17 4 5
R - B LI R N R A TR R -
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SARTRIFSE » LB U PTG A8 P R JRR ok > L 7208 17 PP S ol — A ) S
(LB IS o "5 B R R TE FE PF M B B R e B A — R - R ElaE
St B DA HHTR o AKBRER AT PR rp B T A 068 P A 1 - o o8 A7 o {4
FErEAE o BRI o = AR B e B > SRR IR PERIEY ik
R A I A B A T B R A o (ELR T A IR AR (R (R BR M » [RI i A 3 T B B i
fi > [FIREEE T THEERL (@) B2 ThE) (BUR > MR ~ R%%) - ER
TIREBSE S P — 6T MRS AR TS A TS
FI o MM T TIBAREE TR (U)o R e s B S 2RI S
o ASUREIEEYS » R LIE R R RE ) B E R » 15 1795 FEI{T
RCTIE 7t - DR ESPEt: S st

BEFATRE T Ex AnFEHR P FARRARFR MR

T EEEP P LWE A U EERE RN RAER 0 L2

[ - I

& ik

U S A R B 15 B B (PR S » DK TDELBE T PRI BT B 11 Peter

Golas, “Like Obtaining a Great Treasure,” in Francesca Bray et al., eds., Graphics and Text in the
Production of Technical Knowledge in China: The Warp and the Weft (Leiden: Brill, 2007), pp. 569-614.
B L2 H HIF 5Kk » A g E 1 H B 50 2 B S VIR ER - R RE B0 78R8 77 b b e
Mg o QUBISE A ~ SAEER > (R PE R A R 2 L) (UE TR ERER R (TR )
B 11 #12(1996) » H 91-98 5 ZI5d A ~ 50T (B AU 2 B TR E 2 ER) (TR
ERERARY 5 1999 FEH 3 H] > K 116-124 5 5RAAE ~ W% > (B MBS EGEE) -
CheE Ebebe R (Es) > 2006 455 3 ] > H 81-96 (EHELHEE A HILE ) -
AR LIRSV FOE B R EZY IR » 8 e 2R TR mE - ALk
IBH0 4 il E 5015 2 D M D o2 B 3552 HE 2R A S e A b REL s 7 S5 B 7 77 1 S S DU < {H2
Remt 2ol iR BiaE > 2 BBTAIE BRI IV EFEH O E - a7 R D
B i 2 P AT R B SR AT R RS 5 BT R > ZRNE T 7 77 MR B T 2 R e B Y
—HETH - PEERRAEE NG > 3R AT DUE S — i 7 (illustration) » 275 & SR
T FeHI Bl 48 1& (technical drawing) » YA EE] o KL » S [R5 Peter Golas i/l T HifllEl 7
(technical illustration)—gd » 2&Hifufi i [ 3R S A ATAG IR » 6 E8 R FATH LM% T le 2t/
FAHY ? 1 (what are the drawings meant to be?)3lfi ¢ 25 B fC7E AR L6 F 7E 5 1l 25 P B8 S B R A e
FAMA B RERR i R B LI W ey TRR A - IR RIRE LS » HEE KA MG -
25 AL U B TR e A A SO S A LS AL I B AR R R B i/ M PRI B B R
oo oREENG > (B¢ UG BYE SR A R RS o (RO 2T -
L2481 (200649 H) » H 45-62 -

0 b (N (BAL SR I EERE 60 (17953 H A ERIR A » 1969)
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R - LITAEEHE - LaifhgliE » SRS » R AT > BRI
AU RT IROR AR B « #1852 » B TIF BUE R R il A — %€ B b )7 —HR B
A AR A - 1T R S o0 I R AR AL g (B B

A 38 9 e AN [R] ) 1138 B 5 0l 18 % o [T AT HOM i > it JRE i 2 2 » 40 el
(BRI ) R BB - BN R Hily 15 5t AHRE LAy PU KB 5k 2 [ » th i E
PR B R o DLECRFAY 2RV B 5 01 - 40t (0 B A A2 B 2 5 ik 8 IR T
H o 1B I i B H AR Z& PR D AN — e RE EE - i JH 2 BURRR E EINE
B A RESERZRYRAE o PP AR A R Bt IR AL o B R +
FNPHAC DAZK > PYERHR AR & + C A AR O REER ~ BB ~ RO DL s 3% KT
BUSE A S TR o 2 2 r ot R ISR 1 BRI B 5 F e UV I B 6%
A TRV SRSA T A/ NEEER o Pk o BT B B R
TSI HIS R - B FL U7 By i I 0 48 55 - fth A e Sy 1 42 08 o o LU B2 E R0
A ELEEE o SR - WEEM) TR YR HAL - Ik G L2 B hEEES - AR
BT AR E B M EE RS rh SCEES 5 (B B B 58 R @G JE o) 5 > U i aE
TG » (812 6 35 th R el ] 150 A6 A () 1 6 e s g °§—¥£ﬁ1fﬁﬂilf+t
MERCIARCHY CEiUwy aslElEn ki) (0 (ArdsEdR) ) PSR -

(FHreslE ) SHRfk & 180 £ (Johann Terrenz(Schreck), 1576-1630) &
AR G IRRT 21 Hh [2 ) ZE i M 3 117 R & (AT e lE ) HrAlE o e R

& 17> H 835
Ken Baynes and Francis Pugh, The Art of the Engineer, pp. 36-37, 60-69; Ken Alder, Engineering
the Revolution: Arms and Enlightenment in France, 1763-1815, p. 141.
LLK R ds ol 2 451 » B iR €5 1-95 45 22 (Johann Adam Schall von Bell, 1591-1666) 7131t » 1fij g1 £ G 2 55
MmEkH) (HIsEE) (X4 CRIREEY ) - RE-EFBEOEL AEE BFERRE - thh
W] RE B E T IE & AL RS e IR - 25 HE AT RCES © S BEEE — D R ALRET o
HBHHRER & LAETERY RS FAF IR B E » S — —J1 88 » w2 R F AN ~ AN <57 > BKAL 3% -
CHAE TR A ZE AR SR & AN P SCALA0) (RS : &jE 4 » 1993) 5 Benjamin Elman, On Their
Own Terms ° 15 B1E &= I §ESE » 35 K. Catherine Pagani, Eastern Magnificence and European
Ingenuity: Clocks of Late Imperial China (Ann Arbor: University of Michigan Press, 2001).
BRI > ERGHE - CENT SREFRER)  (FECTHEA830)KEE FIA » it sehi
JEE S BE S W FE T (T 4 [ )
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8 [ AR AR 0 FF A3 U IR I 0L » 1T 5t R SO R 5 8 JE i o » A48 [l i
SR BB Sz R IUTANIAR o ZE97 s R SRR L - i lel 35 5 (LR B 22 [HR ~ 3
FEOTR AR BB S 5 173 62 1 T S AR o 2 K1 Ik o P2 P 5 R IE S e T
[l Fr s R T8 B RS &h ) o ] W -t PE Ry 22 BB 7 S R
L Ut R B RS 04 5 R 2 1R o AR S LB b A A RS - 5
sELRIBALG » BT ILttRC T B SRS R B 1Rk

R A AR TR

HE SIS 1 BGR L T BRI B A R — RN P MU A e L
FHA B R R AE B e P BE Fr () —FH 5 1E - 1679 -/ 45 » Rk & - R (" (Ferdinand
Verbiest) 5 AL 577 808 7 — B LIZRIS R BY SRR AL Ve > DR SRR AR HE B
Bl o *°[E2 38 BZRYR MR A VR SIS T8 » K] L BRI (R 8 B 7 B Aol 5 495 1
AN[E) o BESE - 2R RE S H o o B R K P % R S 1 o B B P e 2%
VRBBVR AT o 2R AT st o 33 SR B0 T 1R R A AL AR AR > Al 2R -

F/UHFCR » B R A — REBEZKIS AR G - 1793 - KEEHE SR
f#J€(Lord George Macartney)El|#E5f[H] o /& /e A SR E S - WA
— A FURF 7RIS AR AL > A b AV A 38 B 2R IRR AR R H2 b B 7 TS
SEM AR B o PRI > APE A — R  UHERC AR o A E AR H R

25

Michael Sullivan, The Meeting of Eastern and Western Art (London: Thames and Hudson, 1973).
26

ig EU/NHRREL » B — (K s 0B — R o ZRIROE VI YR R A ) 5 i T
By NERER T o J758 0 CGRIBRELK Hlahn SR PR - (RVTMEEE) - & 39 §F 3 (1943
H 3 H) » H 45-46 ; Joseph Needham, Science and Civilisation in China (Cambridge: Cambridge
University Press, 1965), vol. 4, part 2, pp. 225-227.

27 Joseph Needham, Science and Civilisation in China vol. 4, part 2, pp. 135-155.

28 J. L. Cranmer-Byng and Trevor H. Levere, “A Case Study in Cultural Collision: Scientific Apparatus

in the Macartney Embassy to China, 1793,” Annals of Science 38:5 (1981), pp. 503-525; Benjamin
Elman, On Their Own Terms, pp. 29-30; Maxine Berg, “Britain, Industry and Perceptions of China:
Matthew Boulton, ‘Useful Knowledge’ and the Macartney Embassy to China, 1792-94,” Journal of
Global History 1 (2006), pp. 269-288.
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K. Fairbank and Denis Twitchett, eds., The Cambridge History of China (Cambridge: Cambridge
University Press, 1978), vol.10, part 1, pp. 425-434.

EEFH - (BIRHIHEAR) (LR - M MPIBeE 1862 £V AFLHI - 1930) - (KEH) -
BT B 12 | o

44

45
46

47

-54-



SRR ¢ 2R PTG ] (B £ @i8(1840-1890)

(EZHEITS 2 T 1860 4 7 BT 15 22 8 3% P BT » T T B8
BUERGE o 1861 4F LT fER 5 7 RHEH SR 1R 5 (1818-1884) B35 7 75
(1833-1902)% e A I CHIRLRT » BRI MBI HE - AT BA TR B
22 (7% = L0 6 00 A (U1 e (John Fryen)ffg 18 » £ 6 6 W BAIAR 1 (o
VIR > AR BT B OMB A TR » [R5 250 Bty 1
e HPIE 1862 S T — FLBUAISHE FORITEISH 43 A9 (17 360) -
L RNR » SIS FLE 7SO T » AN 5 2 B > (H AT
BB RS -

KIS — AR 2 % > (RARFIZERG 75 75 1863 (EAEME T —IUZRISHR - (e
B AR B AR RLBL S UNAT T — LI IR T o 5 1865 4F S 52— ISR »
WA 4 TR - KR4E CILEESE ) (The North-China Herald)ity 3
SRR 25U B 25 R (8 AR) - AMEISHIES 1 R (324%))

»)
paran

i

K2R (64 2257) - iG2EHHRE 14 R (448 AR - HIE 2.45F (7.68 A%
MR 11 R (352 8R) »EE2R6F (83.22875)) » WH 49 SNEVE »
RS8R (256 AR) » EHK 2 (6.4 457) o KEHIIART B B4
+ o U BGEYRHTIG S ~ 0 BRI S 2 R O BE T o RE sl B 5K — [ 7
FFE AR I 5 — A T A AN o R - TRES BLEE G U ERL R AR — S G
Bal) TIF - BEAEE R TR » WK — 5 HUEET R SE RT3 » R IE - TRAY
AR e — BRI RE o & IR AE TR BB 75 R R S s R 0 T TR
Sh - HEE BWR 7RG e R mBRAGE 0 T A -

KAPRBE G 2 - 55 7 B SE e R - 1864 4F 25157 (1823-1901)
S a8 D[]\ 5 4% HL (Halliday Macartney)f B [ TEBE » CE&FIMALL 1 i

“j GRS (FEEAZ) (B : GREM - 1987) - B 766 -

TR S HE G 7 AL VBRI [ROR @ B > PRIELAY EL AR ANt 1.7 3K © The North-China Herald, Sth
September 1868; 29th January 1880 5 F 35 ~ #51R » (TR B s iR itaAn ) » ICAGIRG - (IR
a5 BB R R ) (5T RHER B SORK AL - 1986) » F{ 142-153 s David Wright, “Careers
in Western Science in Nineteenth-Century China: Xu Shou and Xu Jianjin,” Journal of the Royal
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T BRI IS » 35 i Demetrius C. Boulger, The Life of Sir Halliday Macartney (London: John
Lane & Co., 1908), pp. 125-132.
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Leibo, Transferring Technology to China: Prosper Giquel and the Self-strengthening Movement
(Berkeley: Institute of East Asian Studies, University of California, Berkeley, Center for Chinese
Studies, 1985); David Pong, Shen Pao-chen and China’s Modernization in the Nineteenth Century
(Cambridge: Cambridge University Press, 1994).
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Commencement in 1867 to the End of the Foreign Directorate, on the 16th of February, 1874, trans.
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Prosper Giquel, The Foochow Arsenal and Its Results, p. 11.
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Knight Biggerstaff, The Earliest Modern Government Schools in China, pp. 233-235.

-61-



VTP LA T 5T A P

O R IRGE - 1 1850 FFAXFHLG - $0M IEZ W BRI Bl 5 n iy 3= E 6
S ANH AT DU (AR 820 B & > HE AN HE o0 B B R R & - 5 Al DARR (R K K Y
JAE © LAt fE U S LU > B 2 B (tubular boilen) BT 38 2 -
RE 40 7 A2 B 2K R B BB ) » AR Bl 38 e HH 46 X253 B (compound engine)
ARA AR R = R KIS o S8 M AR AT RE SR8 = R 2K IS TEE AR ~ #EBNE 28 2
% FHEAS—EVREL ~ FHEE)— 0S8 o tpiEan > [RERIARLE 42 1Y [FIAR S
RER AV DL R » JE@ BRI ZKIRBRAE 1860 AU 21% » IRTRENES P4 )7 3E /D
TRFRERAT » 7 1870 2% » P97 3E M0 T 5658 B H = 1R E TR EL Y
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1958), pp. 350-390.

PR R EHR AT B ORI RIERIKEL - 1840 FALLR » TREANES 7 HTMIBAAER 2R
8 HVE ZUHR > LR KRR R A Y BAGR, » B5 5E — HH ZR K L A B SR BRI X R -
1840 - CHY SR HE S A2 5 7R J7 I 10 2] 1S iR F)(psi) » T E 1860 FEACHIMGHNE] 60 {5
CEbItE) - (Z - W@HGRD - B 691~ 697 ~ 701 ~ 770-771 »

CbitE) - (2 - @NaRD - H 936-937 5 CHEBsEE) - s> H 295

73

-62-



SRR ¢ 2R PTG ] (B £ @i8(1840-1890)

18 — AR 2 Hh B E AR 5 TR R R RO ST E AR - i S RS B BRI
B o CRHERITLAE I e RS A TS T I — AR A R R R R R o 7

SR+ B PG 7 S M BT R A 2 SR R A > 120 A RUK ~ 9,000
W ~ 8,000 VK5 A BME AH & B o "SRR BUR I SE AR TT AR 7 SR R R
1&PGT o 1884 EHNEARF Z1% » (RN EUR AMERE 22558 S A A T3 A A
BSehk o fifE 1888 AFARMRIEB AT FERL T — N R SR KA o PHAR S R
£ 65.5 AR (215 %K) ~ JEKE 2,100 W - 2E A/ E 1,200 UL 7251545 -
A BN KR LA R 20 ASYIRRORHRSEH - FESSERIE 35.6 A0y )R o VIR E
iz TAE Y AN AJCEERR R T AR o AE7F & 2 1% » fRIAR B X RS
W e A iR A SERR T — RREON SR - LUR A 2 S AR AR An il -

{iE 80 ULFE JIA /R ARME ] 2= S0 #E 4l f% 2,400 UL T ) (1 e A K Pl » 421
R RITEE = AR R B H o AR BUR R E M B A 1880
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T KPR RS R A - 1881 4 > MRS ST P ROSEER o VAR T AT -
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Robert Gardiner, ed., Steam, Steel and Shellfire: The Steam Warship, 1815-1905 (Edison: Conway
Maritime Press, 1992), pp. 111, 176.
o CHBEB) s H -
FO228/876, Report on the Foreign Trade of the Port of Foochow for the Year 1888, 9th March 1889.
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AR B R TR » R R 1SRG o AEBRATTT ~ GBI ~ 0 S B BRI R
FRINAR BORE - 5k Tk (IR BR AN R LW ) - (rhstf selbeam (s e e 1) -
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the Foochow Navy Yard Afloat: Government Finance and China’s Early Modern Defence Industry,
1866-1875,” Modern Asian Studies 21 (1987), pp. 121-152.

BRAEIE » CHFHEBFSIEE PR R HZR) - (RRIFFEFGE AR ETD - #
22(1993 4 6 A ) T ffit» H 29-59; Leonard Gordon, “Japan’s Abortive Colonial Venture in Taiwan,
1874,” The Journal of Modern History 32:2 (June 1965), pp. 171-185; Immanuel C. Y. Hsu, “Late
Ch’ing Foreign Relations, 1866-1905,” in Denis Twitchett and John K. Fairbank, eds., The
Cambridge History of China (Cambridge: Cambridge University Press, 1980), vol.11, pp. 85-88.

CHETSESNY it 1> H 48~57~63~67~72-73~78-79 ~ 84~89~97~ 109 ; Immanuel C. Y. Hsu,
“The Great Policy Debate in China, 1874: Maritime Defense V.S. Frontier Defense,” Harvard
Journal of Asiatic Studies 25 (1964-1965), pp. 212-228. BHAMIEHERRATE ST » R E5 M » (2
WG R B TERERR < r U R AN A R MO ZEN)  (RAL « BISZARGRER » 2000) 5 =05 > (i
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93 H AR E/#E 5 » 35 K David Evans and Mark Peattie, Kaigun: Strategy, Tactics, and Technology in
the Imperial Japanese Navy, 1887-1941 (Annapolis: Naval Institute Press, 1997).

% John Rawlinson, China’s Struggle for Naval Development, pp. 69-71.
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102 Frangois Crouzet, ed., Capital Formation in the Industrial Revolution (London: Methuen, 1972);

Rondo Cameron, ed., Banking in the Early Stages of Industrialization: A Study in Comparative
Economic History (New York: Oxford University Press, 1967).

BRFS FR R ANl R 18 ) B AR EREE A » 35 R David Faure, Emperor and Ancestor: State and
Lineage in South China (Stanford: Stanford University Press, 2007).
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a5 B Albert Feuerwerker, China’s Early Industrialization: Sheng Hsuan-huai
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Research Center, Harvard University Press, 1977). GBI (E A pg NS A AR » 2R
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Shannon R. Brown, “Cakes and Oil: Technology Transfer and Chinese Soybean Processing,”
Comparative Studies in Society and History 23:3 (July 1981), pp. 449-463. {5551 /& FHER 197 8
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History Driven by Steam:
The Steam Engine in Late Qing China, 1840-1890

Wang Hsien-chun’

Abstract

This article examines how steam technology influenced Chinese culture
and society after the First Opium War. The steam engine had been the heart
of the Industrial Revolution in the West. Machine tools and technical
drawings were the essential elements in the process of building it. Yet the
Chinese technological tradition lacked these two elements. Although the
Chinese misunderstood the steam mechanism when they witnessed British
steamships during the First Opium War, they soon learned from trial and
error how the mechanism worked as well as the importance of machine tools
and technical drawings. In the 1860s, to build steamships and produce
modern weapons, the Qing government established modern shipyards and
arsenals, importing machine tools and hiring foreign technicians to train
Chinese workmen. However, the fiscal strain caused by the Taiping
Rebellion and a shift in government policy caused the Qing government
divert funds from supporting domestic shipyards to purchasing foreign
warships. As well, the lack of institutions that could pool capital made both
private entrepreneurs and government projects reluctant to employ steam
technology. Nevertheless, the introduction of the corporation allowed for
the capital investments necessary to develop steam technology in the late
Qing. This article concludes that employing steam power led to revolutionary
changes in Chinese technology, culture, and society.

Keywords: technology, steam engine, machine tools, drawings, institutions
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