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PRFEE - bR B PR B R E BRR E RN B - SRR T R T Y1
FEZR TR AR B 28 JE R O

PRETTEARZE RIS [T - Nfgh 1866 /AR5 (1812-1885) TEim/N
SR ROTATR N BUR - IR BT — =S i » SR R A - iR
BN~ W~ BIFAEANAZ R AR - ST N AR ABRAI B - | EEEAIE
TEZR TR AR A R 2 AT i M i BRI 858 - SR e 2 AR R R > TR
BB TAZG R A AT B D B RIRE » M A B2 P R A - 2
PEAEE RS - (EE AN A TR B IRAURHRIEFE - a0 QR
CRtsesdl) ~ GRBkER)) -~ (nisi) 5 TREREDTEAESLE - 0 GEREY
fa) ~ (EFEME) -~ (HREE) 8 (FE4&HEA)  TEERER > 0 (ERH

DORES - GENMRUZBIA R MR R ) o (POREFSERE AR AT ET) 2 (2L
1971) - H 177-225 -

POERER - CGRAMBIIREE « ZRE S IR EE (1840-1890)) + (rRRTEREL (AR
WHERTEET) - 64 (Z]k :2009) - H 41-85 -



AR EEN R A UG & AT 577

) B (HIEEEE) - TMAIRRER - BEANE L RFR AL E 2 - E BN thleE 7 —
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PREGE 2 R 165 38 VL i B fay RV Z A E R IR - B T 2 5E -
WERSCIRE - (RMEEE) ) EAZH Thomas John Main (1881-1885) B Thomas
Brown (ZEZRFEANGE) GE&Y The Marine Steam Engine 1855 5= - [AI4FE » 25
NERH (R RIEASZ 1860 fERVEEIURY - ° B - T HANFHE = RH
WM FERAS N 2 TR ST FERR LR - ifiHABE A A BB PURR AR FERAR I A = o
SrEmBI R WYy - KR M ER S - RIS GRBEEY)) YRR -

Gabriele Tola % {H Mt (John Fryer, 1839-1928) #R:%M (& A4 H
) o~ (PEEERREELFELEE) ~ (LEMEFTERER) B (RER % E
7<) EHEHRA SR LGN ER - WS R B R T R L E I R P I
EERIREE o RIS IR B4R - AlUENs T 1RE (1818-1884) Fr&ny (1Rbkdn
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T HEBSEEN Z RIS AIE

RS EBNZ AT - EHEEAETS SRR R E TR EEAA T TS BT K
TR 2 A 2 OB A S S ey R B A A B B - 2R R T
a7 i B BB ED 2R - B AP TR AR - 1R 1841 K
BT ZREEEA PR - FAREATEERAME LY - GIEE - HRHE
FLTER AR & LA B2 A — Sl - DURSCERBER R 0 /1 AR (0 - L tiie

PORE - (IHEELSRANMEEE) (A PERMEERTASEE LR 0 2011)  H 22-23
YORE S Bl (IRRERARMEEEEAE) o (5E) 020 (WE:2011) - H39-
Gabriele Tola, John Fryer and the Translator’s Vade-mecum: New Perspectives on the History of Modern
Chinese Scientific and Technical Lexicon (Leiden: Brill, 2020).
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(HEYim) # - &E EEERHHEB 2R RS S - T 2iKininE
“Eh =" —TOE CENE mECaEZ — T BT
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TR - B—E /8 FJULHE - QIkpeE - " Z2EE2 T 8EITEE - s
1812« BRILZAN - S EMHE 7RSSR TR - T gz
—Fx - REfTUE —E - B R T ATENE - DIERZE - HRFHZ
12 MZRARSR » ) etk M th R E T3¢ - RSEE b AT sRAIRR
B - !

RIS B EZ B BEE (Alexander Williamson, 1829-1890) £ (/N&#K) HHE
DL {#8Y858 s ) RiEd - 88 T BZEEHNREK - RZEEERG -/ OZmEH
A& YIEEE, - TEELLZ IREEHR YIS, o SCERI ST B AR RS
R PRI TR RIS » TR AR #E RS RAIAE R - Ti—H
ERHLL - A ORE  AEEBEIC A2 - FRETE - fEasKig - 2 H
H o M HIEEN S DUEBGRT - Hag ek 2

BEIRNE OB RIES T » i R R B 2R — P R B VAL R SCER B AR SR B 2 K
3 B YHEELEERERE - (BYAFT) 2EAREHERIEZ— REL

®  William Lockhart, The Medical Missionary in China (London: Hurst and Blackett, 1861), p. 3.

7 William A. P. Martin, “Western Science as Auxiliary to the Spread of the Gospel,” The Chinese Recorder
and Missionary Journal, 28 (1897), pp. 111-116.

8 Aileen Fyfe, Steam-Powered Knowledge: William Chambers and the Business of Publishing 1820-1860

(Chicago: The University of Chicago Press, 2012), p. 10.

John William Draper, A4 Text-Book on Natural Philosophy for the Use of Schools and Colleges:

Containing the Most Recent Discoveries and Facts Compiled from the Best Authorities (Cincinnati, OH: H.

W. Derby, 1847), pp. 267-272.

19" John Lee Comstock, Elements of Chemistry (New York: Pratt, Woodford & Co., 1853), pp. 17-19.

U aE . (MER) (LB BYEEE - 1855) %1 H28-33 0 5ICRE 2829 ¢

" OEEER . (REHEER) o (RNA#HK) 6 (i :1857) cEH3 5.
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o 10 FAE 1843 £F - BRIE (1794-1857) 1F (WEEAEE) HRtsisE « /A NG
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'O BB - OF Z ERE B ATHIE A P T B ST B R o (BRI Y o R R o
@Y 17 (Z]k : 1989) » H 175-240 -

7 g (EEEE) (MEREEEZTLEE - https:/ctext.org/wiki.pl?2if=gb&res=7) - %2> (&
HR=HE) P H S5

PORRE - RN BRAT R AR R ) - H 177-225 -



580 B OB

B SR AL A E TH B RE H S o £ BB RIREAYRIE T AT IR RS
[G - AR EAhAE 1866 SEEIHR 1 am N E R - DAGEE 3R B B S Em s Y EAR - [FIF
EEEIgE AT -

E R VT re S S B N R I T INBI BT (R BB GE AR - (2 ENEHE
mn@ AR B A pE - AR EE R EERE - W T E a0
- R DA B by R B

ERE—F GES2RA - FAESEAELZ AP RY . SHARR
TH o FURIXRITRTR  HBERBAR  RFARASHAER2
FroAfR - RBRANTF > MEAR - RAYERE - FLBRFFA T
BT E

TR EFE - PR T RERE EESN - EAERGE ARk ERE B B S - 1 HiE L E
SEn] DMERFEE - HREEAIB®EA -

[LRBESERPOL.ZY] - B TVUAE « (RtsEE) - (RS - GES
HIFE) B (RPGPRIEERR ) - B HFEATH - ﬂi%ﬁﬁZEEBiFTES%ﬁEiﬁﬁqjﬁkéIﬁiﬂﬁ
PEARHY - Hrp o AT EZAMEFE - A1 (#y)) 8 QA%
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8 > EXUEEESCREE - BRI » BES T8 B S EME R E e /-
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LREHPESCEE 2

TR 1867 it A\VLRRIER - FAMGEIRE LIF - Mre (L2 BaE LA A R
g BMERHE SR T (L2ER) - (LEEAER) - (L2EEER) - (b
BEE) W (LK) FF - EgiE (MYHhR) STREET &2 E
% 0 RIMATEERHITER P RBIZALGEK - 2 AR 2Rk 2 2 £ i (1828-
1897) T« T ENTIIOMEM - HIEHEY WS AZE - P BRILZSN - iR
BT BB AR R TR, o BB - R F
PIEELZ IR E (John Tyndall, 1820-1893) 32 1 —LLrp] fy (RALaR AR SERTRE -
AT — B P BRSBTS UR - 2 KBRS - B D R R A BT e B
R R T

1868 4 - (HEEHMEMEI ENL R BLE RFIEEEE - 1876 AT I EISE — (Bl
e (FBEUEdR) - E2 1896 F @k LigHy TIE » HI{ERBIIINAE e R EHE T
R0 S B SURSRHER — L Agassiz Hi% - (EILRELE RWRRERE /R
TARMART - FrBlRi BRI EE0 o 7 M SO BT RE AR S A — L IFH
ERTT - PRS- PSRRI AR RIERRE S - AT A A B — B R s RE T
Tk - P BEZIEANEREK Y - EEERFANEE - FRTILETES
7 KE RS 7

RS - ad > 280 HEEREEREERZAT - By
BERB2E T iR RS - TERRT IRy —BL - BMTE 1879 FIEEERTE

XA CRBIEESFEFITINE P o (BEERRSEEAN) 0 25.2 (Edk : 2006) o
H 3948 -

2 John Fryer, “Science in China,” Nature, 24 (1881), pp. 9-11.

POEEE - AT SESEE - (EWBR) (b PEEESG 0 1987) 0 H 134 -

OB IR 0 (IREEL TR BRERAY) o (EIRBMERSERFZE) 3 (dbnt:1984) o H 284-
290 -

2 «Acoustics in China,” Nature, 23 (1881), pp. 448-449.

2 Agassiz 55 HEIIRALE DUSE 2480 A Jean Louis Rodolphe Agassiz (1807-1873) 4% » i EHE1+-H
AR HREZF BIMBEE S - Doris Sze Chun, “John Fryer, The First Agassiz Professor of Oriental
Languages and Literature, Berkeley,” Chronicle of the University of California, 7 (2005), pp. 1-18.

TOEES o (IEBSEMREEEEE) o (hBERHGER) o 16 (JhnT:1995) » H 1-18 -

2 John Fryer, “Scientific Terminology: Present Discrepancies and Means of Securing Uniformity,” in

Records of the General Conference of the Protestant Missionaries of China. Held at Shanghai, May 7-20,

1890 (Shanghai: American Presbyterian Mission Press, 1890), pp. 531-551.

Chang Hao, “What’s in a Name: A Comparison of Chinese and Japanese Approaches to the Translation of

Chemical Elements,” ChemTexts, 4 (2018), pp. 1-12.
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A (Ein Sieg Deutschlande auf dem Weltmarkts) e 33

1890 AEFE(RFRME AT R BLES - * LR HEMHBIGIEE (M) fRE -
i (R reER) HRAIRHE - ka2 T QTP ER) &%
FIMCR AR » A0t —2K » BERTDAME R B O H B BHERRIHREE - N Al il R AL 20 FE A HY
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O (BHECSSBRE MR o (BEIAE) 0562 (LiF:1879) - EH12-

ERipEE o (BTERE MMUEMIGE) o (RREUERR) 4.5 (RiF:1881)  EH 14-15-

PR CRSRSBIRSIA R IR RIS L) o (RREURER) 0 311 (Rig 1 1880)  H
14-15 -

33 “Ein Sieg Deutschlande auf dem Weltmarkts,” Export, 4 (1882), S. 33-35.

WOEE S GER CER FEREET—UTHESREEE R OER) o (FHE) 22
(R :2017) » B 46-53 »

POARY o (TS RWRRAENAR R SRR AT o (VTERSE CATEIEEBEE ) - 343 (H
51 :2018) » E 82-87 -
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FEFEBHEENZ AT > TR AR — - IR Z R AR S IR e i - $RUE
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HE o (REEFRPERER) BT TR SEE /RS [ e BERY 7Y T 2 AR -
ISUNRE—PFR R E

(=) RHkEEE)

(RMEEH]) —EH 1868 EBIIAHIEE - 1871 AT RIELE RN - ¥ 215K
i SR BRI E - B RESIS O - (REFE0 - RS UEARHE R
f& Thomas John Main #{I Thomas Brown IL[EZZ{ERY The Marine Steam Engine:
Designed Chiefly for the Use of the Officers of Her Majesty’s Navy - >* Main & (T
R B R U E AR 37 - Brown HIFEREE] 2505 H AR TAZAT - ¥

(VR3] ) B2 The Marine Steam Engine i+ H#k 2 LW » 20K — -

O OURKERD - BEOGAR - (BIBCRPESRESR) o AT  BEOEEE 0 OFREEE) st b
sUEZ AR R - 2003) > &2 (LEEE/) - H 149-150 -

VO QRMTRPERER) (R LRSS 0 1890) BT H 1 -

¥R Bl QTEEERAEREEESEAE)  H39-

3% Thomas John Main & Thomas Brown, The Marine Steam Engine: Designed Chiefly for the Use of the
Officers of Her Majesty’s Navy (London: Hebert, Cheapside, 1855), title page. A5 |FE%E 1855 »
1860 1865 =flElfAs - 5 [FHRHRF & AR R IR » DURER] -
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k— 0 (AMRY ) RELRA B IR

4 (ABEY) The Marine Steam Engine
H— 1 AR Introductory Chapter
= MR Chapter II. The Boiler
5= AMEN Chapter IT1. The Engine
B AMNE Chapter IV.*
%A 0 BRI A MAER) Chapter V. Getting up the Steam
A %k BN L ATRME) Chapter VI. Duties to Machinery When under Steam
5t BHEE Chapter VII. Duties to Machinery during an Action, or
after an Accident
H\ AR Chapter VIII. Duties to Engine, etc., on Acting in
Harbor
B AKE R Chapter IX. Miscellaneous

205 Main 8 Brown [AEXFRER - iEAEER T IREEFEHERSVARE - &
FHRTPYE 2R RAIRRAY TG - RVSE AR MR (E T -

FH—E TRBAH ) - BRI A SEAY BB B B o AREZR O K B
B mEEN  SiEEt (pyrometer) ~ @R PEEN - PRBRIRE - S BUESRT
(calorimeter) + #&5 - ERERZAREVREE FEAKIGK - G2 "HE, > NERE
PREdfERDERIE 2 2R IR TR ORESIE R E - 28 IR - PR
B ERE  KEREHEERE - B8 AR o AEARRERER - &
VUBRAYESTEFE « FURF ZBTAYZRISHE » Newcomen ZRIRHE » BREHZESHE - HEIZRIR
T~ TR  MRETEZEELAAT 2R o SBIUEAIEERE S R, o BT
AR PR R ZR I - AR BB B - SRR - BRILZ MY
i 1 B IR A 28136 - 40 Gorgon » Fairbairn + Maudslay S [B 7% 75 »
Boulton 1 Watt {JIEfTZREES o ¥ EHATZIMGHYZ R B R ah R 2E B H A Bee
Sye e e - AnfE— -

O EAE I AT -
' Thomas John Main & Thomas Brown, The Marine Steam Engine: Designed Chiefly for the Use of the
Officers of Her Majesty’s Navy (London: Longman, Green, Longman, Roberts and Green, 1865).
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BAFNFOAFREERR > BRAEERERSOEERE - ATUAEE TSR
JNERIN A B 2R (E S AERR - WERR LB ECE AN RUE 215 - Hrpig
Fn/KESEAE R SEE - IR BRI A ERIVES - R NGRS R K E (A
FHEBAIKAE - Fole kI - ARREK » RIMES EREEZ ZAEI0T - i
WY EOKAETT R B AR AR« B — RS K ARF (e - FEREESEEEE B
HIK AL RG> QN2 BT R R - T ELHECR SRR 2 2 - E/KEFEM L

N

2 Ibid., p. 134.
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W - &R —TREEARAIIIE - AR A RK S B2 R TR R S L -
BEERERRAIGE - BRI ARKIE T H A (R 2 T B IR TR ED - S5 MR
AR BT TR T (FERER - ERF R TIZAE A AR
BIIRER » WU M SRR A RRE < TR K A — 0 - N OB IR T T i
% kR L - SRR A - L

EREFERIHRE - BARZEFEF B LSRRI R E TR B -
MECERTRED] - HTER 5 S BR 2R R B SIS RO i

GRS K 2R - MoK R - AM KA T - B AR
K SIS 7 T 2 S A K AR AR - 2 RRIE— M - RS
KAERZID » BER B ER - AERKE EXAREZ S - @
RPISAN  EHEMBEZA - 8 FRKRE - mBEAS - ik
2h A BELEZ B FBEERC - LREBEEAZI - %
BHBERATR  AMBRE - BEHLERRNER  AEHAZ
B2k TRE—RELIL  HAHBENEY  RABES
B R EA RS T

FEORA I E A A S H R R B G50 EIREEENYH - BARE D
MG TIE - SRR - T EETHMAE R o FEPIFREMUr e - BRI

* Ibid., pp. 166-167.

ORI RE - GREEE) (L IR 0 1871) S5 H2-
* Thomas John Main & Thomas Brown, The Marine Steam Engine (1865), p. 196.
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k&L - RRFZAREHLIEA - PR E R - (FE R SR KA =
BHIIEER - BIAZ=# - B PEPEREEE - FKREEENIES - ERRE L NE
SLEEE o AE/KIEILA ERYER Y - ANZSAREREE S - RIS EICER i - miff
BhnmAHESG L E - (SRR TSR ZBTESR - WHERESEEH A

g -

B FHEZR » FholKZ &k HEREEHAREKN - ANEH
WE o TIRAROKEP] K EBBEEZ L EREBRBAER - FLE
o FRK— ARRE=%  wAE EREFR- - BAAMGFELE
BNE o FH B AR = RAKRBIATRZ > xR
A RERGBEL Y

PRIt 2SN - Err i R EACEHAVNE - (FEREE - EER R ER H AT
PRSI - AN IERFFRIE (KR RBARBRFEES IR 215 h AL T - AL EERE
R AT RE HY H R R R AN SR B Bl AE A - SEEAR P EREEE R T - FHP R
o BEGEEGICR - BA SN ESEIEE - FEKENEE - BT EEE -
SN —RE B IR - MERZ At AR A S - (AT n] RERE A A I AU SR PR E R A
VB (mud-hole door) HUHZK - * BRHIIS - HEHLRAY) TIERE IR -
Fon S5YVE P SRR R RRAGIRAND - AT - w1 e et e
KIRBAESIE RS - SERAR TR - IR KRl Re & RS ZE I

BIARSRME - RE KR % MENHIBEMEERL  REMEEZIMMST
R BARBZIAR - KRFBRTREVBENEF > L RE -

8 Thomas John Main & Thomas Brown, The Marine Steam Engine (1865), pp. 280-281.
Y ORIEES  hE . (HERE) 58 H2223-
% Thomas John Main & Thomas Brown, The Marine Steam Engine (1865), p. 278.
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AEAEAKEL

1B S A AR B B M AT EAYRTRE - B ARt T RE R A BRI E - B
BRI IR AR ERE AR R A RIRE - 2 FERTS [ DUR 8 - B RGAITEE - Al
FREH T ] B RIS IR el - PR PRI T« BOERS  IRELER - IR R
REL g s AR AR} - B R ARIE RS /12 1350 UL - HE =6 - 5351
& Fawcett 2\ & HY Agincourt %% - Maudslay & Field 73 &]HY Minotaur 7% B
Northumberland 5§ - ¥ BT 2 R IHGEM R A E 714 800 UL » Ff Maudslay
& Field /NFJ#GE » HUZ Penn & Son /A FELEH 600 &K Victoria & Albert
B o > Y (PRHEEW)) AN - Bennett 2% John Thomas Main Fii5 11
Manual of the Steam Engine » >° {H13745 H IR K R - $R5555 N 232 1855 &£ 1
1860 4ER » HIEZE 45 S5 « Gabriele Tola I Wang Hsien-ch’un % A 557 » *° {H
£ 1855 4F ~ 1860 H: J 1865 FHIMAZR —H3E » I - (FHHED]) AYEAR
&R 1865 FFERYE T « 32 238 =ABRRAS K 5 o Bl vig B 25 1R A i o2 76 T B 44
NEFy - ZMEeR - KRB ERYEBEERIFERCAS T 58T - A LEECHRAE 1850 AT
&+ 1860 FREASATE T » 4 Acheron 5F 5 MAHJFE 1855 Bl 1860 FAFLERY » 7
1865 FLURGRT » A African 5F o HA 1865 FRAMAAELE IR (HBEEET]) 1Y
ERST RIS 1 1855 FEhREL 1860 R AIZHFTAELR -

FAM ] R 28 2 ] B2 SR P i (R K WRCAS SE ST B0} - 3R e it 8 1 [R5
By - ZRRAUMAELES TR LR - angk = thUE 1865 fERREE (YRR E]) FE -

ZEFARAME ST ¢ 1855 AERRAGHEILZERL - 1860 L 1865 fERRtLETARF - 2

RPN R (RMEBEY) - B8 H21-
T GERA BN AT SRR R R E PUEBSFIR (—/\e——— ) )
(2=t - BE5sE - 1986) » H 185 -

> Thomas John Main & Thomas Brown, The Marine Steam Engine (1865), pp. 383-389.

> Tbid., p. 389.

55 Arthur Andrin Bennett, John Fryer: The Introduction of Western Science and Technology into Nineteenth-

Century China (Cambridge, MA: Harvard University Press, 1967), p. 106.

CoER s (LSS RRHEEERARE) o (EAREREYE) 353 (Jkit:2016) - H 287
Gabriele Tola, John Fryer and the Translator’s Vade-mecum, p. 96; Wang Hsien-Ch’un, Western
Technology and China’s Industrial Development.: Steamship Building in Nineteenth-Century China, 182§-
1895 (New York: Palgrave Macmillan, 2022), p. 100.

3" Thomas John Main & Thomas Brown, The Marine Steam Engine: Designed Chiefly for the Use of the
Officers of Her Majesty’s Navy (London: Longman, Brown, Green and Longmans, 1860), p. 381; Thomas
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1865 FfRAE BRI (VREEEW)) M - iREE LR =& EE - MM E (X
He2EW)] ) MK ASE The Marine Steam Engine 1Y) 1865 S5 TR » TMIE 1855 B, 1860
FERR o FAEE - BR T LLERIMH R RASBF AN - RIRET AN B EZ A FTER -
— AT DAL g A -

k= (AREY ) PREEEXAAREGURAT FRAZ LR

#s 4, R 4%, s % fis &

1855 57 1860%° 57 18659 B ( Fr s ) O 55
Acheron 160 | Adder 100 | Adder 100 | ¥84% M —00
Adder 120 | Advice 100 | Advice 100 | we 4k ix g —-00
Advice 80 | African 90 | Alberta 160 T @ 3t —x0
African 90 | Alben. 100 | Alecto 200 T A -00
Alben 100 | Alecto 200 | Antelope 260 | .., 2 .
Alecto 200 | Antelope | 260 | Ardent 200 | 2 A
Antelope 260 | Ardent 200 | Argus 300 BIEM =00
Ardent 200 | Argus 300 | Asp 50 | HfRE =00
Argus 300 | Asp 50 | Avon 160 | #3F 20
Asp 50 | Avon 160 #X —~0
Avon 170

A= (AKREY ) PREBERAAFEHEGURAT FIRAZILE
L L L L
" )géz B ﬁ” g@ BN Wé@ Bh| ., o | BAh
1855 1860 1865 (AmEY )
Agamemnon | 600 | Aboukir 400 | Aboukir | 400 | &3I4 M wOO
Ajax 450 | Adventure 400 | Achilles | 1250 WEE 3 —=350

John Main & Thomas Brown, The Marine Steam Engine (1865), p. 390.

8 Thomas John Main & Thomas Brown, The Marine Steam Engine (1855), p. 381.
% Thomas John Main & Thomas Brown, The Marine Steam Engine (1860), p. 375.
%" Thomas John Main & Thomas Brown, The Marine Steam Engine (1865), p. 388.
O BRI thiE S (RHRE) - B 100 H35-

62 Thomas John Main & Thomas Brown, The Marine Steam Engine (1855), p. 385.
53 Thomas John Main & Thomas Brown, The Marine Steam Engine (1860), p. 375.
% Thomas John Main & Thomas Brown, The Marine Steam Engine (1865), p. 383.
© EFERS) - thE S (REERE) B0 H27-
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(2) AL

(FRMAALL) §EESEEIMER (John Bourne, c. 1813-?) A&y 4 Catechism of
the Steam Engine in Its Various Applications to Mines, Mills, Steam Navigation,
Railways, and Agriculture: With Practical Instructions for the Manufacture and
Management of Engines of Every Class 56 NE/THE T 8+ FHZESME T - 208 B
FISTEIEA - (€ 1847 -3 1868 FIFTT T+ 0 » bR TERBIFEITHN - B
FRARESE ~ RSO SL » {E3 John Bourne i TV 2873 F - HEFEZ IR
KEEEHIFY - © B %EAEENESR -7 £I02 (R0 8 4
Catechism of the Steam Engine HJFEETEIHEFE -

1865 EHARAYE+—H - #aRR (RELDL) MIPFESEA - © ik —#&#H
kP R AN A - EACR CEIRE R EARE T — 5 JEZRRY Introduction 4%
B R rhER ARG - Hi% 1865 FRYEA - (VIHELLL) RIMFEESE—fn - &
FIRGR - (EBEAEAT A — A0 B S8 Al 3 LR © fESERRR TR > Bourne jRESEZE
R &SR — 8070 B EHTR PN A - BIREEEN S - AT DA
18 (B2 S _ERERE fop Y2 SR S - (HEROTEVREE TS - HIME RTR EREIRY
R — R 2R B R ] - BRER IS - IR R E - ME
BEER 7 HERZ LRI

(REELDL) BB E Taank, - B 7TRREOE - B2 2 E Sl
FI~ HERSESERE ~ a0 07~ B BT - R B RER ) - B T
FREER ) o EEYTEZAIREE - SRS R B AR R B - B

TEREMEEIR L VB BNHUE SR  HLEL - MRBEZ R TR ENRAE - B

8 Edgar C. Smith, 4 Short History of Naval and Marine Engineering (Cambridge: Cambridge University
Press, 1937), p. 142.

7 B TISEAEAN » Bourne SEEE DN NEEE ¢ Handbook of the Steam-Engine: Containing All the Rules
Required for the Right Construction and Management of Engines of Every Class ~ A Treatise on the
Screw Propeller, Screw Vessels and Screw Engines, as Adapted for Purposes of Peace and War ~ Recent
Improvements in the Steam Engine: Containing Descriptions of the More Important Modern Engines ~ A
Practical Treatise on Mechanical Engineering: Comprising Metallurgy, Moulding, Casting, Forging,
Tools, Workshop Machinery, Mechanical Manipulation, Manufacture of the Steam-Engine % - 534 » il
S2fmliE T A Treatise on the Steam-Engine in Its Various Applications to Mines, Mills, Steam Navigation,
Railways, and Agriculture with Theoretical Investigations Respecting the Motive Power of Heat and the
Proper Proportions of Steam-Engines - i Robert Armstrong &% | The Modern Practice of Boiler
Engineering, Containing Observations on the Construction of Steam Boilers —2& »

O B Bl (IEMERAREEEEAS) » H 3348
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g (AL A ) EE KA B ERIER

4 (AL L) A Catechism of the Steam Engine
BH  wmERNE Catechism of the Steam Engine
H—  HAMER I: General Description of the Steam Engine
B dHEaA II: Heat, Combustion and Steam
(= HBBEN III: Expansion of Steam and Action of the Valves
59 WmAKAE IV: Modes of Estimating the Power and Performance of

Engines and Boilers
BR BB RAT V: Proportion of Boilers

\r%g

BN AR VI: Proportion of Engines
A% At HmAakER VIII: Constructive of Details of Engines
BN HAEEATK I[X: Steam Navigation
B HAAE R X: Examples of Engines of Recent Construction
H+ : HEM A XI: On Various Forms and Applications of the Steam
Engine

B+— B4 | VILE Constructive of Details of Boilers
H+= : H%H#EMIH | XII: Manufacture and Management of Steam Engines
M5 © a3 4 Introduction to Catechism of the Steam Engine

ARKEE - B=% "WwAEES] ) - ALRMEEZERE - SETERAERE R R
AR - BUE T EBEETT ) o BRI TR ER - S BAOSZTR  RIRZ
HERRRE AT - BNE TEMERT ) o EENEE K E T  HE BCR B
R TGRS - BEERBER ISR BRI E A - B TERIR
WS o FIBRSRIR ~ wolitay ~ WREVKIR  TRim ~ PERIZORBZES - TR
BENHR MBS - BHEE TamiER L o RKER S BFUM AR YRR TEE
VAR~ ZEROR > BKEs ~ BERR - KE - IRER - £29h - DR ERED - 55\6 T ERi
B T7K o WAEAEKETT ~ RIEIEE - Wim 2w Ed iR - BRim 2 B
E ~ IR B L~ 25Ul P ~ IR RST  im B iR & - 56 UE T il
R IR BN - BRI - BT T alEtR, o £
BT IAZRIEAER T © TERy B SE I BT - 28+ T nBlbaiiE L - ik
FISRNE ~ BTEIESs - 35+ 26 T amEEl ) o A ERRZERRIEEE RN
SERD - SRR B SRIR T A B - ¥ A - (LR ELE B AR
T (REBLLAEE) -

O R - R (REBLY) (B TTRIRGERS - 1872) -
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(REELDL) B—AL (R HEERZREERE - EAENREEE
MIE T AR B R AR R B B AR B 2 S B A S IS BT E A - 75
nEEEAEERIZE - R B AR TS TEER A o GIANTE RS B E S A ER 55
g T /AR BEY FURF 75 5 #eEil Stephenson HYZE YK K EEEHY]N » Bourne SE/THE T
— e EFE LR D R B R A YIEESR (Great Britain) $mffy Y7576 + Rennie 815
FEZERBE B John Penn T 2 T B fify A MR AT 2515 HE (direct active marine screw
engines) o

CRBNDL) SRR E » SR T E R AR B ESEEER » 55 &
H - Bourne ¥EFH T IEEHES - Emf - B3 - R4 A EHEBEEEAFFENER
% o IERS BN SEZ AR /T T Ransomes & Sims A AR E=75 1% + Clatton
& Shuttleworth /N &R EI 7L V5HE © Crosskill F2Eh-0 KL S « Garrett & Son
INFEIRIRE B 7R ~ Bach A RIS ENZAAHE » Turmer AR ENFREFEE
/A% » Hornsby & Son HYREE)= 7515 HEL Tuxford & Son /A F|AYRSEINZEISEE (40
=) o BREERENRERRERCERLMN » EERXREEZT (Royal
Agricultural Society) fft T —IHg# » DL Clayton & Shuttleworth /X F]ffaaHIREE)
NEEER RO - 32T 1849 FIEG EME % - FEUCEEFZRABISE - £
1855 4RI » ER IR R B 1S ) RS 3.5 eyt o 7

[l = : Hornsby & Son ¥ Tuxford & Son /&) Fr 3% 3+ 89 4% 8 R K A4

" John Bourne, A Catechism of the Steam Engine in lts Various Applications to Mines, Mills, Steam
Navigation, Railways, and Agriculture: With Practical Instructions for the Manufacture and Management
of Engines of Every Class (London: Longman, Green, Longman, Roberts, and Green, 1865), pp. 72-80.

" Tbid., p. 461.

O R QRBELL) B 100 H 67
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FEHREE R EE - SR DBV R - TUETIZ05H

HIRRATE G 7] 33 2 35 b A% HHRIIZAM - BRI 22 2 27 JPE 21
—2=HEINEAE - BB 19 58 S EESEEMREER o S REE
HZERBESRTE AT - B TIRERThRE L A0 TITE S AR UK PR DR

K FTHE ~ UK B iE - T

bt " EmAE iR ) ERREACE R o IR R - A T S R A

REMERTZRIHE - 40 Chaplin ZA7IEE R (steam crane) » {£ 1862 FRBIHBR{THIE
B T2 %8 (Great Exhibition) EiE2 8 7 EEIHYHEMR TIF (A1E=) -

REAM . ARERAARERNZEY  BERFELEX B =+ -
EEEHRGHAZE  RTEEEALE  2HRERFEZ THAMHE
BOHAL  AMEBE AR AT To Bk BT HGERE  kik
REITERR A -7

B = : Chaplin XAAREHSAEB T EMBEWAERTH

BT REERESN - SEERES TR T ARG S B TSR B SR ZER 88 o HAE

AEFNECRF » $21% 1838 £FHH James Nasmyth (1808-1890) BI{ERY) » (HI(E LI5E

73

~

4

~

5

John Bourne, A4 Catechism of the Steam Engine, p. 492.
IERE ~ fRA e - QRBRLL) - B 10 H 14 -
RS ] - B - 5 40-41 -

John Bourne, A Catechism of the Steam Engine, p. 89.
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T/ ER2E > 1% Robert Wilson (1803-1882) 7 1853 4Epk B pksh - 7 kT
Nasmyth FJZEEEEIN » EFESHE T Condie 3.5 Bl 6 JEPEZKEEE - Carrett &
Marshall &} (self-acting) Z%75#8 + Thwaites & Carbutt §3& 255 $8EH Rigby 7%15,
B AR o 2575802 RSB E T ¢ - {F Sheffield 5 T{ii John Brown /3]
LA Thwaites & Carbutt 7807 18 fUEEF - HA R KRS FEHE 15 Wl - BEIFEH
KIERY Bessemer $if$8/\ ] » BT - @ETREE 5 JMH - 8 JLMEAT 12 ZEWHRY
BET o " ERZRIRSEAE NS R R o PR A R T

EORE O FAGARER FATRFERANEZ  RERELTR - 5
ABZHHAK  DIfm—R . —E—T > #B#HBELM > BiITHE
HER A M3 Z > MIlM& > w8RE > AlAHBREREIHTZ » 75 E i
Z o BRIHRHE . ERAEEHE TRAE > PHARIALEE W IRE - F
B A4 SRBIHEEASEK  R—QFH » Bt - B4
BEBISE > T ARLAR 0 LSRR AT R ME - RAEAA FR
o LAEEKE  BORKEZ  ABAZEE 7

ZVBBEN T I EIRREE - TR IR ALY o AR A T
B 2R - ATAEORH « B - FHEEILERATANGEE R - AT REBOLIE A N i
FAN e o™ i AR R s pa 2 ({8 5 T - 28V SRkl TRR Rl AR Ty iy =
B - MRSE LB T H A B R B S SRR R - ¥ W DAER - ARSI H AR
{70260 O TR T 1 S 58 T Al - ™
A ST ) AYERRRIEREIZ I UBIHIGE - /1#E T Merryweather & Son /3]
HEREPGE - 1863 4= 7 H{E/KAE (Crystal Palace) 2T [ HIFHHEE - H
NFNF|SZEL o By T ERRE S N F AT HYE T B AYREE - BT TR IR - S

-

" John Bourne, Introduction to Catechism of the Steam Engine (London: Longman, Green, Longman,

Roberts, and Green, 1865), p. 91.
78 Tbid., p. 97.
POTHEE . (CREHIEZE o (PrEERES) o5 (dbat:1872) C H 17 -
VHsEER) o (BEGER) - 11 (L 1876) - EHO9 -
81 William Chambers & Robert Chambers, Chambers’s Encyclopaedia, vol. 9 (Philadelphia: J. B. Lippincott
& Co., 1875), p. 105.
82 John Timbs, Wonderful Inventions from the Mariner’s Compass to the Electric Telegraph Cable (London:

George Routledge & Sons, 1868), frontispiece.
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5
=
b
4
il
$

gy Eﬂl‘ B
By s AR
B A )|
o3 il M i)
SEA AR E
il A
bz e
# k=] N
e 1B | )
5 L] m
| k=) 7]
C =
- bl %
) B S| i
il 1E { A Eﬂl‘ s
—% AR I P '7”’”'.2:’:%‘ 24_?.:1 SEar
ik "ﬁ:"’ﬁi‘féﬁ'%‘—‘ ki JEAE | i | [
Vg ) wa A7 A 3T ki .
B vg : Carrett & Marshall B #7546 % Thwaites & Carbutt 4%

Kkl - BAEZAR BRI R BT - R 1,000 flimY/KEmEE] 67 9 ROERY/KFEH -
g - B EZORCRREIREN T - TR LTI » B R R
R TAEEE - f% » wiEefs ol Merryweather & Son ZE &Y Sutherland JH 5 #15
B o RN FIAEERS—FK Torrent BIHELGHE (E7) - HME2EER *ﬁU(Iﬁf
HIEISRIFRIRC + JR(E 1864 45 7 H {241 TR 7 o B PR B & S SRR -

B & : Merryweather & Son /3] & & #) Torrent A1} Fﬁiss

$OEHE R (RMELDL) - B 0 H 43-44
8 John Bourne, Introduction to Catechism of the Steam Engine, pp. 229-237.
8 Ibid., p. 233.
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20[F Bourne fERZEFFHHATE » (VUBLLL) HUEE T2 MR Ml A (E{EHY
Al RERRSHEAREARIER - ISR E SR - &
AR R R R E A BUREE R E TR TR RTEE) - thilte T
RO A B R AR ©

HRTEFEENS - EEAREHFAIRER EMEE N RAEN T - B
— AN AR EGEEE = - — R ERARRAIASS - WER G - BEREPRN
DO R EIRE T - A S BN ERVRRIR T E M - AR ERE AR
BN SR 2R - SO —TTH > ANLE SO RYEFE - e OB S U
AR RG] - EREAEE R - TEAZOSEATELE AT E AR
I FE B SR 287 S B R T B 15— {18 BE Y WY e R B =

(2) CRrkERHID

CARBSERTH) 1Y EAE Bl 251 260 Nicholas Procter Burgh (1834-
1900) Fr= 1Y Pocket-Book of Practical Rules for the Proportions of Modern Engines
and Boilers for Land and Marine Purposes (London: E. & F. N. Spon, 1864) « ¥/

{& Burgh FRERIEFEAE - AR A2 E HAGHIZRREIEE - T EHER
—{IFE B EBC RN TREAD - 1859 EAtha%ET T Burgh’s steam engine i FH 35 1&
BELR] » *° F R R BE R AR R R B R IE R B 2 - (RB ) FE
Py (RS ) Bl GRERALL) - B & B 2R REET S R G i 5 - RIS
AFMZAE S TEEAEFRZRREAE - S22 B TE - ENRENREIEARSE
FAUR SR AHE R E A RZAREE G RN ERE o REIREEE
B HEEHER R R/ B RIOJE (FRBEHH]) HBEARE R EREE -

8 Tbid., preface, p. viii.

8 BeTEAREDIYN » Burgh 3B DU NEELE © Rules for Designing Constructing & Erecting Land &
Marine Engines & Boilers, Modern Screw Propulsion ~ Practical lllustrations of Land & Marine Engines
Modern Engineering ~ Link-Motion & Expansion-Gear, Practically Considered, Modern Marine
Engineering ~ Pocket-Book on Compound Engines ~ The Slide Valve Practically Considered ~ A
Practical Treatise on Boilers and Boiler-Making ~ A Practical Treatise on Modern Screw-Propulsion ~ A
Treatise on Sugar Machinery f[1 The Indicator Diagram: Practically Considered °

88 Patent Office, Abridgments of Specifications Relating to the Steam Engine. Part I. A.D. 1618-1859, vol. 2
(London: Office of Patents for Invent, 1871), pp. 1628-1629.
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kA (CAMITHE ) RERA B IR

LA ( AMHF ) Pocket-Book of Practical Rules
F—% ﬁi%ﬁﬁ A High-Pressure Engine
=% BAAK Beam Engine
H= ﬁﬁ% Marine Screw Engines
B Fvdk  HEAK Oscillating Engine
FRE - #HM Valves
FoNG : FEsBYEAYHEME | Land Marine Boilers
LR R Y Miscellaneous
FNE AR Proportions of Engines Produced by the Rules

MFRTFR > CREHTH] ) BEAFIINE R T S B2 BRI
(beam engine) ~ FFAEERIEZRTIURE © FEREZSTRE  VRRE - EHU I SHAEEE 200 VLIS T
BRI AR NRST » Hh m B TP L RS A AT T

AN BEERRENBERALEL - AR NEEREI G2 F 7 HRE
— A= FEABEERAENREHSZ — o TR (stroke) WA
FRER= -

ABENRMERENALAB =52 — AT HEZRINBERA
HENENMALSTZ—E2FASTZZ c AR EMTEMERDE v
MR

HAEZEERABENENDPZ—ELp2— Y

CRBEHTHT) —F AT - BAF Tl e g - WP - THZEERL
ForEsa > BIRASEZRIREE T S - HE 2B - ﬁﬂui > g
A A R E S HEREHAEERE  FE - HE - K " ®
EHFHTIESR - WiPSERRESERGRICT - B T 5EiE BUH &ﬁé’ﬂﬁ% B
—ALLRE B EAN BN SRS RS AERGE T -

¥ OREARE - BREREE  QRBEETED) (RIS TIRIEUEHASE 0 1873) - % 10 E 6 Nicholas Procter
Burgh, Pocket-Book of Practical Rules for the Proportions of Modern Engznes & Boilers for Land &
Marine Purposes (London: E. & F. N. Spon, 1864), pp. 16-17.
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() (Femsimt)

(JLf AR ) fER TR AT —F MBS /R - EREAZE Richard
Sennett (1847-1891) Fr3& 1Y) The Marine Steam Engine, A Treatise for the Use of
Engineering Students and Officers of the Royal Navy (London: Longmans, Green & Co.,
1885) « {EE WAL ERE RSBl - 2 I L BElE A TAZAT - 2B ERIGHE
# (Devonport) # TFERIEE—BIF « ERIGEHGH Ktk TIEREET Tt E - B
TSR & - BEEMERE BN 25 HE 2GRN - 271 5 E AR AL B
FE - AT IUERCR I B R B B AR T - AR IR EME S 8
H - HEAHERME - ASifhfe 1891 FE T -F =Rl - B AR ECI R R
HI & R LB EH A E % L2 BTt 55 AT (Senior Engineer Inspector at the
Admiralty) J 25 PR ERRTEY Henry J. Oram (1858-1939) #éifimiE Hikk -
1924 FEFLHHfRA-PURR - ™

FRAGAE D S+ & - HREHL EAEMIE#EE - 252 (S
V) BRPE SR E AT A E LR -

RN (EMAR ) BERAR B ALK

4 ( EAM) The Marine Steam Engine
B— AR A E PART 1. INTRODUCTORY
F—F AR L. Early History and Progress of Marine

Engineering

BoF A e HE II. Work and Efficiency
F=F BB III. Nature and Properties of Heat
FwE  KimEE IV. Application of Heat to Water

Ba | B RS PART II. THE BOILER
ERE R AN E V. Combustion of Coal and Economy of Fuel
FBoNE BB HER Rt B VI. Arrangement and Efficiency of Boilers
E5LF BB ERAMY VII. Fittings and Mountings of Boilers
BNE BB R VIII. Corrosion and Preservation of Boilers
BZ WA PART III. THE STEAM
BHE: AZDH IX. Efficiency of the Steam

% Richard Sennett & Henry J. Oram, The Marine Steam Engine, a Treatise for the Use of Engineering
Students, Young Engineers, and Officers of the Royal Navy (London: Longmans, Green & Co., 1924).
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FoN o (EMAM) BERAB S (4F)

EA ( EREAM D) The Marine Steam Engine
E5+F SR BiERh A g X. Methods of Increasing the Expansive
2ok Efficiency of Steam
B+—F SRS AME XI. Compound Engines
B+ —F A2 EK XII. Condensation of Steam
(o HAMRITE AN PART IV. THE MECHANISM
E+=F:HAMLEEEE XIII. Regulating and Expansion Valves and Gears
AT AR AR B & 3
EtwE ABELMELE MY XIV. Slide-Valves and Fittings
B+nERITHSHEAERSR XV. Starting and Reversing Gears

F+NF  RAELARREM XVI. Cylinders and Their Fittings
F+LFE: BRKEELERE XVII. Condensers and Fittings

s
F+AE: 8L SR XVIII. Rotatory Motion
FHhE: RINSEANLERF XIX. Details of Compound and Triple Expansion
N3 ) A Engines

B 4% B R B PART V. THE PROPELLER
FoTFHRZF XX. Propulsion

F_t+—F  hhihEERLY XXI. Coefficients and Curves of Performance

B+ =% : R XXII. Paddle-Wheels

B+ =% s XXIII. Screw-Propellers

BN A E PART VI. GENERAL

F_twE g hk¥E gk XXIV. The Indicator and Indicator Diagrams
A

F—+ I F  ARKFAKERK XXV. Pumping, Watertight and Fire

&2k Arrangement

Bo+NE: BIAME LA | XXVI. Auxiliary Machinery and Fittings
M

F_+tLFE: FHAEFAME XXVII. Care and Management of the Machinery
2FE

BoFNE  ERAMTR A XXVIII. Materials Used in Construction

7H #
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5 SRR A o BB =B EAORIEE ~ REAEREIRSCREN A HERR
B IR EE - SBIYEA SRETFI AR ATy e R R E R BEAE A
REL R H A ~ R EEds FIECEE ~ EES ey - O =EIRZAIRE - B EaHHE
J3 ~ MEREFREIHNAR - FHERAL EIEEARAY - BN S H RIS AR IERE - Bk
KEEE -~ WM O - BEERAUR BB A EE AR 2 AR - T EE R
= FEGHBBERIEERE 8 DHE AR RS - AR EER 2 E
M KB 5% B RIS AL A Bk ~ Lloyd SR AR RN e ] 2 52 g FE 22
bk -

(CEEft AR ) RYPE SRR fy 2 B 52 52 Vi B B B Bl B B2 A Pt B TR B U 2R
T BRTERYHE - LB BRI - BN —E 2 B ERR TR
EHFIBRN A - BEAFRIERL - LRI 200 - 8E - REL R - TEZE - #E
LS S BUKSFHTMNB LM B R RS R e S E BT -
FEDEZAR AR - A0{EE —Einfl 2RI L - 2R 2R ELE
1827 FE R G| AZEIAH - 1832 4F » Hfili Rhadamanthus FFELEL(R I Maudslay ffrE%
FTAYEIE R (side-lever) ZEVIBEAIIEE (flue) 0 - BF 220 ULET) - 2T 1845
fF > Terrible 5RFE T EIFRIFHI—REZA S BEENE: - =% 2000 &7 - B AKHE(E
10 Efi/cA5 - 1885 4EffE Renown F1 Sanspareil 5% » SEEFA]HIE 18 £ » 2AES
£ 12000 TERE JI DA | - 2 SEREFEVS MR DB 1865 SEMIRHERRRI 15 - ©

B E R Ry i A A s A & 20 (compound engines) Eil = = i ik 75 1B
(triple expansion engines) * Sennet ¥f[ILFFRIE & o ERIIEZAR BN EREN®RETT -
NREEIEIAEL » HERECRFEMOE - EBIAAURY Emery TAZATEA4 R Bache Y
BT B SRR B BRE L - SRE G AR E R - AU
EHEWER - @AM EEAT S A& > ™ (e R
STl - TR BERGE  EEIRERERSE - HaEHE AR RIS
IR - HREATE o ¥ EREEMIEREBAOIIERSE o B TR
Alexander Carnegie Kirk (1830-1892) 35115 AR E ILE & H AR BETIE T 79

U OHEARE - HEGREE - (JTRYIRHE) (RS TTRBLERA 0 1894) o T 0 H 25-50

Richard Sennett, The Marine Steam Engine, a Treatise for the Use of Engineering Students and Officers of
the Royal Navy (London: Longmans, Green & Co., 1885), pp. 12-18.

% Thomas John Main & Thomas Brown, The Marine Steam Engine (1865), p. 383.

%% Richard Sennett, The Marine Steam Engine, p. 205.

O OMHRETE - GRS - (SONAE) - B3 H 38
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2 <

ZAOWAAMZAS  BREEARE - FAK SR ANEZLRKAA
HEAR X2 MTRE > BIZARIARAREERBEIZ=F - &
WEGEM TR MR PY - RARYE 7

1% » Sennet XEHHNBEFHIME S H = EFIRZBIMEA - > 5=
TBAE 1885 FERRME—EIIRINE - I (2 - Sennet A KR HIETKZHIE
e SR AR TS R E R R © AT E R R s B A
IRDE © 1867 £ Maudslay /3R] Ry 5B 2R IGHEIIRENR (Sirius) EHLEE THEER
2R - BERERVE B LM E - AIREEIE T 0 T TR  BR TR
EHRAN - PURIRIEMY (Fast dispatch vessels) Iris 58 Mercury 5RH[RIZEE TR G
HEEH - " HERERB S ERSINE AR - =8 IRA RS
&t -

H Bzt

% r

’:P; & _‘_me»

# afe i

7 11 (B (B

Fﬂ-\ %‘%{léi B, | e

f:l_ I-JLWJ ':\:I ‘-1:;.—\“

ARNAGAGAR JACARANAR

e (el Tl AL S

A AR W ity

[i] ﬂL— 2 ui ts — 5

g e gl A E

AU EEREE S B L

LA Rt

e HE R - FHREBEER

"2 AT B Mg R R

B2 E B N M KRR

zZHEHRTHE N Ak

EppEE=R<Lalf
5 HE Tz AR R

B g wn ﬁ,ﬁ"fj f:‘Z

| g 46 BE 2 B B VR

BN ¢ A KA UL BB A
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% Richard Sennett, The Marine Steam Engine, p. 205.
7N - TEGREE - (ST 0 B3 EH36-

8 Richard Sennett, The Marine Steam Engine, pp. 331-347.
% Ibid., preface, p. viii.

10" Tbid., p. 334.

10 Tbid., p. 333.
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SHBRAYE > feftk Sennett DIR%HETIR BN 757 RO 2 2 S B 2ICHT R
AREE > SEE— NS — 8 TS T M o T B AH B AR AR A A S ] - RS Rt
HE+0H - (EREAY S T VRED ~ VEZE  VRRE - BOENERE  ET - dhih - SRR
% EEHEEEE ST R L ktd B Ry  HE BN BB R
FERF - RN EBE MR BERERIERE - R TKE « BEeBIIES
HAEFEAERRRE - '© DUR RS HENE -

—EENORMIHZAM B FHEE  SRESETAE=ZH &
BAMEER AT MEAKREEERN BT REAEBER
VN - b ARREEIL A A - BRIE R AR PT - 48R 9 3 R AR,
H o BABRRAT B R EEEBEINTBE -
ER2ERATELTAELNEHZE R do Byl E AT B
SRALRARAZ SO FRB—F—FH -

S RE (AE)OXEHAERIWTET  PEAAEELINT=

TN EARBEREALT AT - HBEAWR=T ABFEHEN—F=
T AESRIBBEANLTAR -

o RABROLMEBE2EZ  ABHHITREALEL X')AEQ/\
Fl - & HFmi XA B RERE  RE2R+-HAFE -

1B (RS 7 73 s U S B VS HE AR CARZEIR ORI R - B Al DIAE

F A A 28 AP R BB Y BE [ - N R B S — S T LS IR ZAH - B2
S i B AR B R i R =L YROEL A R ZE BR A RECRE TR T U RS R i S
(Whitworth fluid compressed steel) » E 2 W EMELE R Al B FIRE M E ; 88
TE A 5 VST 155 T 3% (Siemens-Martin process) (&M% » E B Bessemer #%
PO Ry B AT TR RSN 7 i - ' BRI SEEN (FFE T DU T R0 - BLRIsRE
(tensile strength) MERAEESE ST 9~ 28 JLlf - 7£ 8 HfRE EHHEREDS
10% - ARG 1 F~FEM - BEAERAR 2", HFHREE - DL 90 EH

13 Richard Sennett, The Marine Steam Engine, pp. 348-381.

O PR  HEfREE 0 (SRS - B4 H 95130 -

15 K. C. Barraclough, “The Development of the Early Steelmaking Processes—An Essay in the History of
Technology,” Ph.D. Dissertation (Sheffield: University of Sheffield, 1981), p. 298.
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SRR - BRI B RAENS - S MR AR ER SR a
ERFHEREE L —  BREA SN R E RS BNt A RER2EE(E
A E R IR SR - T DR,

(B) CRHEPERER)

HHEEST (REPTEHER) WFE - WTREE 2N T iREH SRR
HER > HETE ARG 2R EEENEGT - ENFERE . EAEFHRHE
B LR SRR — 8 - REEE)) - QRBRLDL) B CRBEHTHT) 18
TR - AR (R - TRARTRAEEEER , - Jii
R o 1

HEAERMEHGSEEN QREmHER) % T EE SRR AR
R - MRV R REE - MERAE 1890 4 (WREEHFEHER) HRZHT @ 175
AIEEM - (HRRE TSGR AR R R —FHAE  ERE R HAE R
FHETEE - R B SE —ZR M RS - R ZRR RIS ELEE - B
IR EH M INEE S T R YRR B & - RIS - BT —EF SRR
AR - MR ODET -

FEAR G HEZRRBRAF B WL E SR - [ H AR E R e E B R AR s
HRRT » AfDL CEBERTE R E R ) b EAM = AR 2 H RrY AR TR 2 1738
HIEHERE TR — » SR TIFRER —EEFREEERAN - kL E4AF
HORN R I R B LAt = AR - fEmME - (SahriEHER) (1883)  (fk
B EHER) (1885) Bl (PHEEAREEM T IEHEZE) (1887) HiELLE=EH
R BIRES T HINEY) ~ ZEY) B B LS B H 0 oe SC E K Y - e

(AT EHESE) Y alabaster ([[H7EES ~ $5ERE =) 1 albite ([[&H6%
15 sEpmdmmyE—) 5 ' ({LEAP R PE R EHSR) 1Y acetamide ([P i 52 )
B acetone ([HpEZJE) ; "' (PHEEAREESPEZ HFE) 1Y quinicine (FHEHRLATE

196 Richard Sennett, The Marine Steam Engine, pp. 348-381.

07 (HBHHE  SEMREE 0 (STASHE) o B4 H9S -

5 EERE . QRBETTPEREE) o hsUF o H -

9 (RN (SETTTERER) (LiE RS 0 1883)  H 1o FASESFKEBEEE
(Daniel Jerome Macgowan, 1814-1893) HaZEMH; 7% (1833-1902) FRENENY (& a3%B1) - FHEFHEE
Eh s BT MBI R S e -

HOHEATE - (LEMPRMTEREE) (RS TTESLERE - 1885) c H 1 -
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f&) H quinidine (FEHLLE) - '

(R PEREER) MRS R B R BT = FEAANE - =2 R EE
HERAEIRY - T SRR H R IRE—TFHIETIMRK o & BLZ A B 5 HE (R 5k
AR GAIRE - TREFTERE T 12 R B SO BRI R R AT

BRERATEME SRBELE GEALZ SHERBTF BEHRES
o mH2P - BEAS  RABEFTE > FETHE  BFET AIA
%\'H’j . 112

BEARMHREITEAO IR A - B EE - 10 HEE L SEAFENILEIHh
Ny EEAER T - (SRR R SRR W (BB R P 4
H3) B (PUZER RS T4 HFR) #LHIRERY quincine - quinidia » quinine %
Fa o HGEEREREY B EOEE - iR ZHRIUEE - AT KN
- MRS EFREIIALRE -

FEEAE - REFERMEFERGE - 2RI

WMEEMAKR  BhEKR AELESHE - LeAd -  ABIF B
P2 @A RAIL ZHEAIL EWAMAINL  ERERAIL T A
BAL - AIILEAREE > 29AR  ARAENARIL EHEHR
2o ALTEFRRL - ARSI BREAK - LRBEE - ABZIN
HAF M mERY > SO o I AROME > EEFEREZT
REBBHZIE  LOER - NWAZTER  HEFEZ L ER
o ZEHE AINBREZETHZ  REKN BB S - &
A HRAAE > 2aRE > BHPCEREMR 2aiiF REZ
b8 AR IL A B P R, o 1

538k - GREMFBRIMAE TR BRI ¢ T BRI R B o IR

MO o (PEREAREES S ER) (R TSR 0 1887) C H -

"t (RBERRED - (BBGER) 0 16 (L 1876) - H 6 -

'3 John Fryer, “Scientific Terminology: Present Discrepancies and Means of Securing Uniformity,” in
Records of the General Conference of the Protestant Missionaries of China, pp. 531-551.

e QR P H6 o

114
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Ko HNEDUE - B R o FOBRBIARYS - Bl o SRt - T DUKSGER -
ERESHER - SRR FEEER - BAREKERE AR 0
(& EEASIHT - Bl AT DLRDE PR ESAE FR SRR A4 B ARt = 1 2 i g
RAHLR o 1O AN MR MEEHEIEE L o kIR R
SRR ARG BB K B P SCE Rt R B ERY LAY 2R - THE L4
A MR E P SURAT < B T E ) ARy R a4 H R RIREE - B R
R —(E LG — KB R EE R AR - BB aE s W s i AR A2 B
R o ANFRE o P EEEH P SR ARG [RYHTE T8 45 » BR T Sennet FHATHIEH—
FLAN - (EEFTEREZR) IR E AR - ARG S E ARG [ -
LSRR BRI AHBAAAER - AR ~ 225~ S KB~ RSDT - MREE - FHOD
BLEZE - WIESE—RHBAE (R ESR) - (HE TEfRFEHEE - BAH
RERFIE S04 58 S [ 2 R © PR 7 Lol 4aa o - S5 T B AR IR b R AT
B FEE ¢ 4 boiler ~ cylinder ~ furnace - valve Eil piston » ‘EAM 95 B EES I B
HEhE R E > R E R, VRE  (CEE RN R B B RE AR
HEAR 2 © Boiler - Bk T BEAVEEX SN - W EE RIS o Cylinder 2R HEEIEE
SEL T YREL - 1 BEREETRAANN © Furnace WiEIRE R - BHLUCERMAML - Valve #
e 5 ' R ERUEERT  RBEARE - AIEREZE - HIEE
—{EEFTERARY R ERRFTEEAFAE SN - EREEAT - RS
Lt RTEsE - fF (AR ER) o piston WFIFEREESRELISA - 7' (R
SRR (E T A B R - 1P R BEEELHRE AT ER
HHER - 12 T 2 A RS T (1 At — B B R MO -

ERE

"6 Z[{E Gabriele Tola ) John Fryer and the Translator’s Vade-mecum 5% V3 A RBRE=NT (EKE
e

W TEE—ktmEEs 1R o () 03 (JEs i 1913) S EH T e

R . (RIS SR TS o (HFRERE) 06 (Lbig: 1917)  EH 117 -

W gEeE . CEREBHKEEBERE) o (RIEE®) 05 (R 1947) - H 307 -

20 RS e T T R AISE R TUBE) - (S2E) 9 (kg :1931) »H2 -

U . QMR REE) o H3Te

2 Emy o BES CHE BB o (GEELEAEEE) (IR -4 (BEE -
2004) - H 36-39 -

R o (EREEETER) (EWg) 0 1868 4FE 11 H 24 H o 2GR 1 H -

2 REE 0 (JEZEER (Piston Ring)) -+ (VLFHARK) -8 (FIE :1948) - B 25; &4y - (il
VR SLE) o (B IREGET) 06 (bt 1943) - EH 89-94 -
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kL (AKRTBEL B R ) AT AL F AR HUEL K5 LK
Main & Brown Bourne Burgh Sennet Fryer
Air-pump Accidents in High-pressure Absolute Absolute
steam vessels, engine pressure pressure
proper
preparation for
Air-pump Admiralty rule Cylinder Absolute Absolute zero
double-acting for horse power temperature
Air-pump Adhesion of Cross-head or Adiabatic curve | Absorption of
amount power | wheels of connecting pin heat
consumed by locomotives to
rails
Air-pump Agricultural Connecting rod Adjustable Accelerated
bucket, annular | fixed engines; linking-up gear piston, pressure
prices of required
Angel of screw, | Agricultural Crank and Shafts | Air-blast in Accelerated
to find engines, funnel motions
portable; prices
of

T~ GBS

(HPrsim ) f1 CBEYIART) BAEFEREE) BRI B TS - WE
TSI B N B TR AR E RSSO R - 1 (RS AR BEEG (T ) B
WEESEL - BT RBGSRATERHELL - W& NS AR RGN HE -
HilGE ; MLFMGSRATHENARREREMEEAEREE > AEFESE %
A HEEEREE -

FEEASCR AT BR LU B rT 383 - VLRSS RAYRTIYAZOR SR T - Fr T (2
Rt ) ARFHESN  HEp=AEHHINE - MAFEPXES  EATERE
AR - LUEAE AN S - (R LL) ERZEL (FRsE)) HAFIR
FEE O A (RBBRLLL) BYNEAEREREA B REARRE  E2 i T EREL
SRS PRSI - HEIZ - BRI e AR S R R R B 1

125 Neil Arnott, Elements of Physics; or Natural Philosophy, General and Medical: Written for Universal

Use, in Plain or Non-Technical Language; and Containing New Disquisitions and Practical Suggestions
(Philadelphia: Lea & Blanchard, 1841), pp. 204-211.
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MPEsC CIREEEE) BREBIEEREERATHERE - B T EARRZISEARRSL -
KEBT NERIRH E AR E MR T E AR, - (Siise) f20E 7L QRpksE®))
EEE - STlEAERAN AR o B (VOB ) B L AT SR 2
g - EPARENERRT AN - BRERRDE « ([ELL BRI - Fffa] BA
i (*Lﬁfj’\ﬁmiié’] PRSI E BIRIFRE - H <<?ET§%?%$3J>> B (TLfigyaips) EE
PREERE E TR - U (R DL A Bz i 20 e B - SR LY
Bt |’iE "‘i@iﬂﬂ%f (&) WY T -

M RAF B ZHAE > M B P XABMHEH - T FAREY -
FroABAAMZ B » A AL HAREE » WA » AL A AMET
BB EMIME  MEFSXFEL -

HEHEE T HEPE T2 AR BB A » N E2 8 T Hrh = AEFE1#
i EmRE T (REFEREE) - SEET —EZ AR EE R o (MBI
BERWEE LN ZHMEEREE - 1 (GRERE) REAELE 1868 43 H 18
HETHE - (REELDL) BYERARER 1868 427 H 30 H » /Y (VABHHT) AYEAN]
£ 1870 4 1 H 18 H « R TE=AFLIIL - HEHELETE E =FFErHME
£& 5 {11 Main & Brown fY Questions on Steam Engine ~ Bourne HJ Steam Engine ~ '
Burgh #Y Rules for Designing Constructing & Erecting Land & Marine Engines &
Boilers, Modern Screw Propulsion ¥ Practical Illustrations of Land & Marine Engines
Modern Engineering  HESXFHERNIEAL SIS A #E 7= 2T S T UM RYBCRTR K » 2
TEE B IEINE B E AN B HGIRIL T - R PCEFRRNE B - ERZ IR (H T
AR | -
FYN—T5H A B ERE AR T ERE NS - BEER T DUREERGTES
5 SR ARG BERY P G RIBIE o EEsR R - s @I EE ki
SR E L BS i EIERss - B ZREENE - B T B TR
HIER - AIBLAE 1868 £ 1870 FEZ MHLETEH =X » AR T 1AL L EREME
NAERIEEE - 41 Raper FY The Practice of Navigation and Nautical Astronomy

PO GRREER ) o (BEUER) 0 11 (B 1876) c H L
127 s BNV AT SEARIEE S, » Bourne 5 R ASEHZE VS B R R EE © Handbook of the Steam Engine i
Recent Improvements in the Steam Engine - 55227 Arthur Andrin Bennett, John Fryer, p. 74.
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Grantham 11 Iron Ship-Building: With Practical Illustrations ~ Russell [ The Modern
System of Naval Architecture ~ Rankin [ Modern Engines and Power Generators
Alban WY The High-Pressure Steam Engine ~ Fairburn { Treatise on Iron Ship Building,
Its History and Problems ~ Fincham H An Introductory Outline of the Practice of Ship
Building F1 Tredgold () The Steam Engine - '**

5IEPS TR - bR 158 = MIEERIRRESL - B E et R H rh— R P
HAEHERRETRE - 207E (REEEED)) PristimitBEryRigt ORI
1P SEREARE P S EATRIRES W B ERF CET L HER
g & e FANER - 0 BIEEE AR - 40 : ok s KER - SREEEE - ange |
A o FEZRAGH » [FIRFGE TR~ < ~ W EME T BR 5 - i Bl ] DU i Ry o % Bl 2
WA+ EE 5 1 BRI R B BT RS T B i sl o R BT - AR Fya sl - 1T BT
A B S — A R R R - B A P R i MR R - RS T E
NI AT - HREHN TR - NenEEf s H - rRER 2 E R
B R

FN G CAMREE) ) 18 URAMFHIEF 2 L

Mechanical Properties of Materials MEER L
Air (atmospheric) R

Ash 47K

Beech HIK

Birch (common) IK AR

Ditto (American) JK AR
Bismuth (cast) B KR
Box (dry) T
Brass (cast) T %
Ditto (wire-drawn) s HE

AR L IMIERENASREEL SR TREEE - AR
ah o AimbeAE (PREREEE)) - B2 EXFEAY R EEEEASIEER - fHED
PRI IR RS B 2 5 IR IAE R TR B S BAIRE R - IRZ B RSB AN

128 Ibid., pp. 73-81.
12" Thomas John Main & Thomas Brown, The Marine Steam Engine (1865), pp. 363-366.
PO RS - R (RHEEE) - %100 H 16419 -
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HABELE - A0 Ve Ve Vo Vs Bl T B 0 B @EEPB'I?%EF' AE AR 1 2]
100 Fly®eg - 2 AN\ - BRA)EEER o SELEIT AR BT R - IS FERA ST
Bt E L2 EER S -

Circumferences and Areas of Circles of given Diameters.
Diam. | Ciream. Ares. Diam. Circam, Area. 15;
3 in. 974248 70686 J
¥ | 3927 | o2z 3 98175 | 76699 1 5
3 | 7854 | ‘o490 3 | 1oz10z | B2957 ‘ =
3 1'1781 *I1104 2 106029 89462 g
+ 15748 1963 + 109956 96211 ;Jf:
2 19635 3068 $ 11-3883 10'3206 +
}\
3 23562 4417 4 % 117810 11'0447 X
{27489 6013 3 | 121737 | 117932 i
(e i
1in. | 3'1416 7854 4in. | 125664 | 12°5664 ! —‘E'
T 5343 | ogao | 3 | 1zoser | 133640 | Fom
1 | 39270 | 1°2272 1 133518 | 141863 AL
3 43197 | 14848 § | 137445 | 1570331 — 58{
3 | g7izg | 17671 1 | 141372 | 159043 :;:
3 571051 2'0739 & 145299 16°8001 =
% | 54978 | 24053 | & | 149226 | 177205 =2
3 | 58905 | z761x 3 7| 1573153 18'6655 =l
zin. | 62832 31416 §in. | 147080 19'6350
1 | 66759 | 35465 1 1671007 | 206290 A Y V‘l A 0
1 | 70686 | 39761 3 | 164934 | 216475 | BRI TEES ~
3 7°4613 44302 3 16°8861 226907 _E,; n‘{’\i;\{!‘
-8 'go8 1 17°2788 23'7583 meREAN
i | 78540 | 4'9087 H 737 s‘s Aomtmil
£ | 82467 | 54119 3 17°6715 24'8505 ABH AN
3 | 86394 | 359396 3 | 18064z | 2579672 RREh=0=
: g
$ | 9o3z1r | 64918 3 184569 | 27'1085

B (AR ) AEBERARRAGHEZ LR

Peg R AR B P SRR TR - SEVUARRE R P e 2R RN E K%ﬂﬂﬁm
o B BRI LAY~ PR BEAY PR e AR IR AR R R S - R
MRFRER - (ER—AEIMNE - BRI BEE A ,\\\(iﬁx&@ﬂﬁckﬁb‘ﬁﬂ“’i
Rl fRyiE LU FE R HL VY T R B TR SRR AT Y - MR F B PB4 A B A-EATE K - 16
BURFHEARHIE H O 7 ERLLZE OB AR - AR B A& P 7 B R ARy Y BB L
BRI - R AR T - Fi0L - ERESIE B EA LHREE TR

31" Thomas John Main & Thomas Brown, The Marine Steam Engine (1865), pp. 367-379.

BTORZMEETD - R (REEE) - %100 H 2122
133 Thomas John Main & Thomas Brown, The Marine Steam Engine (1865), p. 359; {&FUEG /] » 165 »
QREEZD)) - K H20-
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FHEEM - BESEGR PS5 —RAVEE R - thih) — 252 B S E R BRI B IR -
AIPVER > BB —(EEE AR - 78 BUR & AR L R — B A LR 5
ol AT AE R A ZR IR, - SRIErE T - G (RUREY)) B (i) —ikey
BRI o EE R (RRYIART) —HERGEERE 2RI - B AT AR -
M RFEF 2RI AR R - B R - FEiF A A B AE SR G E S il S Y
FI% - SE S HE T RE R E T TR R R R L — -

HEORTT P S R R L AN SB A2 UE AR - (Hie ML R AR e L
F& o BRI W)HERSRE S MBI AT G BT R - (ESNBI AN E S 0 B
AR ATRER ALE L ERE - AR R A Th BT I ABRGE N A - 5 Sl S O
MR - FESES P IRANREL — - SR ATG Bl - FIREE R E
FREBsHE 8 0 38R R B R AN R A s v R wREER & e Bl -
FIEPE AR T ARt R L TR - FERSIRRR D - SR S At ER Y 5 3
BB AR A B - IR ZIRIN RS EE R (L - AR AR o B S BB A
Y E RS o

HEESHEN ORI HESE - ELHES R TR ERE - B
HENSERTAAE TSR © TRAEEE - EEERZF - BEEHEGER
Bl R E e - WEAHRTATTC & BHREERBE DA - P B
ARG o EERAYSNE AN E AR g o BB REE AR P A -

i it B ER A R PR A IR - RIER T PR 5RO A 7 B B R R e
FHIN - WEERILRFISCEE © EAURFESCREROL. R - B AR EEH HARE
—H > BIEFERERS EEGIAER - EXmIRF R - 28 E 5 ARE
BEMEHEEZEENEER > A B —BE - FEERESCE T #DMER
HIFEE - BERA IR BERERGREIILOEE R —IRAEER -
TEMFEHEOTLEE - REEAENS - NieEEREE—7 - &
WA > B — - JRRN : 828R BEA - REH TR
BLEUE iR TITEE AR - NERZR TREfL R E > 2R E ) AR IERE
BAEEEEY o (ERHRHIEE L G EEE T - PR AR Tt

il

\

W o

PR (ARSI EAE) o (RORRRSRROI SRR SERTAET) 0 12 (EZdE 1 1983) - H -
12 -

BRI - (IRSLSHE R E ) - (REdER) 0 3.5 (L1 1880) - H 9.

POORIRR . (EF TR ) SR FENWRSFEEAS) o (BIIEUE KRR EE)
33 (ZJk:2010) > H 117-153 -
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FEEVUE DA - BEETE - AR EFE - RRESEEY - St - 24
ARSI ERZHEANEA] S - MHEbAVEHE T~ FEEBHIRREAIEEHIR -

BRI E=ZFRHEE - ZRP R EREREEBRREE T TR #2
HEHTRERYZRIR - AR SRR BLE M T R AR - ERE A HAEEA
FHEA - AT H RAECE B TR S BRI RS » & KBRS R - R ET
AR ERE VY R A EAE L LR - SR SRR B I M R AR IR E RS - &
HNEFIPAE (BB EE) ~ (REEE) DIk (FEE%) - FuEEEER
AR - AR B 0 SGE RS EL 225 » 1 HLJE H A E R 3 AT ORI
I AR B NMEPTEARERREERVGIHER - ERRG I
HFrTERk - B R SO N A S = R E AT -

(BERS : BLE)
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5IHEHE

— ~ {EHESURR
(T IKEERS #8367 ) “Gongye: Dise’er yinging shuo” » (¥} A1E ) Xiehebao -
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New Research on the Original Versions of Translated
Works on Steam Engines Introduced during the

Westernization Movement in the Late Qing Dynasty

Chang Hao

Center for General Education
I-Shou University
changhao1975@gmail.com

ABSTRACT

Introducing the knowledge of steam engines was one of the primary tasks of the
Westernization Movement. The Kiangnan Arsenal’s translations Qiji faren Y3 551,
Qiji biyi FSBIALL, Qiji xinzhi {REEHTH], Bingchuan qiji Sy 138, and Qiji Zhongxi
mingmu biao YR HE T PH %4 H 3R  are the most complete and comprehensive
introductions to knowledge regarding steam engines produced in the late Qing
Dynasty. They were completed by Alexander Wylie (1815-1887), Xu Shou &
(1818-1884), John Fryer (1839-1928), Xu Jianyin fR7'E (1845-1901) and Hua
Beiyu FEfFE (?-?) respectively. In particular, the original texts of Qiji faren and
Bingchuan giji, which were textbooks for the officers of the Royal Navy of the United
Kingdom, advance the view that having a strong army is better than being a rich
country. The Qjji biyi is rich in content, covering all kinds of steam engines used in
ships, trains, agriculture and industry. As for the Qiji xinzhi, its title is slightly
misleading in that there is no new content. The Qiji Zhongxi mingmu biao, which
provides a set of naming guidelines for Chinese steam engine terms, was based on Xu
Shou’s “Qiji mingming shuo S50,

Key words: the Westernization Movement, Qiji faren YS8£351], Qiji biyi Y580 DA,

Qiji xinzhi YR, Bingchuan qiji Sfy158, Qiji Zhongxi mingmu
biao FHEHPTE A HFE

(Yt HHE £ 2022.9. 13 ; EIERHEE © 2023.2. 1 ; 5@E@TE HEE : 2023.3.7)
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