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Ol A EHOL} Z+2 2OlAM AtStZ (7] AtdSi ol MUty |E 27 5| MU QIZZEN,
18M|7] 9= &|x°| ‘QIZt AX|L|0f(civil engineer)’ 2 & 5t Al2to2

1 * 0| =29 YRE 2007 102 27Y sH=2ntstAteta| 7H2stathalet 20081 112 8Y
History of Science Society o122 lof|A| grEst Hf QUCH o172 2l dt
SHIIE2 XX} 5{EFS|SH H|EHZ Op7)|X| 2ot SM2 uHy, 28, 2
gialof, 32, HMIE, FY, ZE MH{ol|A| ZAIEEICH Rlst =HOR =
OtRE2[ote O =22 T4 MAIRIREN T 10122 TS HSHCt

*John Smeaton, “New Fundamental Experiments upon the Collision of
Bodies(0|5} Collision of Bodies),” Philosophical Transactions of the Royal
Society(0|a} PTRS) 72 (1782), pp. 337-354, esp. p. 337.

2) @5 ‘civilengineer’ = HE EZ2Z&} AIX|L|0{ 2 HASICE O2L} 18M7|0fl=
H7|Se AX|L|0l= E20|1 ESZS} AX|L|0|Q} 7|H S5 AIX[L|0{e] FEE SFEI5HK|
e gutMo 2 ‘engineer’ = Z3WE o|0|FHCH O|28t dfEHoiM HE
AX|LISO0| ZAY =20 EF5H= IS ARISS FHSHH L SF2 2I6
2SR E CIElst= AX|L|MHEtsE S 2 AAZE ‘civilengineer’ 2t Al5H7|
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LHOZICE. T2| OfHX|= SZHAIZC! AFR HSAH(attorney) 2D, T 4| 2|=2
i5t 5 O X|2] 2 % O|o{27| sl 17424 A2 HE ZHE
§t2] ZiCt 28{Lt J= M RE 2td S 71X QUE 7|A|et stol| Chist 0|2S
H2|X| 231, HAEHOf| A HIx 2l %‘—(Benjomm Wilson, 1721-1788), gl2|d st&
(Williom Watson, 1715-1787), 1.2l LI0|E (Gowin Knight, 1713-1772) 59
2lsts| SlYST DRSITIA 22 1748 A7 7|7 HIRERtO| AHS MekstA| Lt
1753, 22sta|o] HAlBIRI02 MET AD|EHS 17594, 25f0| 5B SH3
“ARS Sl MZ27(2F 0{E}S 7|71|§ %’EIOI': 2t 0| st AN
B8 <HsS|H (Philosophical Transactions of the Royal
Society)»0f &E5t, O] ¢IAE I 5l 11 22 J_EEI HE (Copley Medal)&
FSHHAM thest 7| MZXL7L OV S AFSOIA ZHRIAIZACE &Lt 1750EE
AR FxF =27t S7I5t JUT 2tE AX[LIZ Lol 204517 | A|ZtSH AD|R2
17593 OfIC|AE §EH(Eddystone Lighthouse)2| 222 AH|7|2 EZ={0l Izt
QX|L|0{o] 42 AA| E|QACE T= 0|F 300{H0]| 0|2 = M@ SO 202 23519}
&1, CiE| 52 dAlstn =320, AL 17593 XS HIE 2 2 600{CHof
0|2 4%t NEHst7| = iCt. 1771EH0)= aiZt AIX|L| o] 33| (Society of Civil
Engineers) 2| &2l0|| Al QIALRZ &0{510{ 1 7|ES =Lt

AAISIAHEO0| & AD|E0A 2AE 717l 2X0ll= R nfetsHot MRS H, o
SilE oHetat 7 s 2HAof 2et 230] ZE] JARULE skt 7|&0] 27| 1R2|
HEE A0 US & OtL[2t O 2AZF Z 3 THAXO|X| 4T Y25t AAERER2
AD[EO|Lt HYA 9LE (James Watt, 1736-1819)2t 22 QIES0| HEAEIE
BIO|LIX| RotE 18M|7| B=2| 2tstnt= CHEMO = Aol M S =2 SEAQI
Y= 7|& HMEC| Efelets H0iF = QIEE0[2tn HIHHCHY o] Z&ko|

A|&Fst Z40|C}. Ol2{8t AP S 11245109 017|A1E ‘civilengineer’ £ ‘OIZHAIX|L|
0’ 2t H7ICt ool &siMe= 2= 718 EEL

3) AD|E| 42 SH5| CHE shaX IUI“ OF%] EXHSEX| 4=L}. 7|1&E2| H&&+=, John
Homes, A Short Narrative of the Genius, Life, and Works, of the Late Mr.
John Smeaton, Civil Engineer, FRS (London, 1793); Samuel Smiles, “Life of
John Smeaton,” idem, Lives of the Engineers with an Account of Their
Principle Works: Comyprising also a History of inland Communication in
Britain, Vol. 2 (New York: Augustus M. Kelley, Publishers, 1968. =zt
London, 1862), pp. 1-90; Trevor Turner and A. W. Skempton, “John
Smeaton,” A.W. Skempton, ed., John Smeaton, FRS (Thomas Telford
Limited, 1981), pp. 7-347} QIC}.

4) A.Rupert Hall, “What Did the Industrial Revolution Owe to Science,” Neil
Mckendrick, ed., Historical Perspectives: Studies in English Thought and
Society in Honour of J. H. Plumb (London: Europa Publications, 1974), pp.
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ASHS oL AM|AK QI At USH ZHS et =D a2 HolM 18417]2]
sk dHHEMOl XFI0f|M 7|0l ARl JekS 0|F S o2t FAFICE
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129-151; David S. Landes, The Unbound Prometheus. Technological
Change and Inqustrial Development in Western Europe from 1750 fo the
Present (Cambridge: Cambridge University Press, 1969), p. 104, pp. 113-
114,

5) Terry S. Reynolds, “Scientific Influences on Technology: the Case of the
Overshot Waterwheel, 1752-1754,”  Technology and Culture 20 (1979), pp.
270-295, esp. p. 284; Walter G. Vincenti, “The Air-Propeller Tests of W. F.
Durand and E. P. Lesley: a Case Study in Technological Methodology,”
Technology and Culture 20 (1979), pp. 712-751.

6) Stephen E. Mason, A History of the Sciences (New York: Collier Books,
1962), pp. 276-277; A. E. Musson and E. Robinson, Science and Technology
in the Industrial Revolution (Toronto: University of Toronto Press, 1969), pp.
49-50, pp. 73-74.
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7) Margaret C. Jacob, The Cultural Meaning of the Scientific Revolution
(New York: McGraw-Hill, 1988); idem, Scientific Culture and the Making of
the Industrial West (New York: Oxford University Press, 1997); Betty Jo Teeter
Dobbs and Margaret C. Jacob, Newiton and the Culture of Newtonianism
(Atlantic Highlands: Humanities Press, 1995); Larry Stewart, 7The Rise of
Public Science. Rhetoric, Technology, and Natural Philosophy in
Newrtonian Britain, 1660-1750 (Cambridge: Cambridge University Press,
1992). @I, Margaret C. Jacob, Scientific Culture, p. 115. 0|2t Q&S
Ar|Atol| AEst 2|29 A|E2= Joel Mokyr, The Gifts of Athena: Historical
Origins of the Knowledge Economy (Princeton: Princeton University Press,
2002)7}t Qlct. stH, “REIQ| QA" 0|2 0= 17M7| 2H{SHO| 18M7| ABZF20]
71 MOE "Wotsln FHE E0| A8t 0|t A. Rupert Hall, 7he Revolution in
Science, 1500-1750 (London: Longman, 1983, 2nd ed.).

8) Margaret C. Jacob, Cultural Meaning of the Scientific Revolution, pp. 160-
163;idem, “Commerce, Industry, and the Laws of Newtonian Science:
Weber Revisited and Revised,” Canadian Journal of History 35 (2000), pp.
275-293. AD|EIo| &&lsts| =M AFRE=, EC/1752/34, GB 117 The Royal Society
Archiveg Het.
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9) Simon Schaffer, “Machine Philosophy: Demonstration Devices in
Georgian Mechanics,” Osiris9 (1994), pp. 157-182.
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FEL MR 3 32 P2 =28 Yust o= 1759FH0|QA2Lt, 2= 0[0] 1752
=it 17533 Atojof] 7|2 Xl Z2S 20z2 EiRICE 7t A EE +E40|Lt 0|E
A2 AT E 2t 2yt | 0l 2S5t LRt 7| A Atoofl= dst Xjo[7t
A7| LHZO|RACt. AD|HZ “T2{st X}0|Z QASHK| RelCtH 22 22| = 5t0i5
TI2|E el Lot =5 57| 2ht= ZE| 2 RE HOX|A 2E 27 0|22 gl &X|
7|12t HI Wt o 2N TS Hatst AntS 47| VK| HEES 0|7 ATt AZHCE

AO0|E0] ‘20 Z=0f| 2tet A7 AR 0|RE 2¥5| & = glett, a7t
MB2E S 7idet 20| 1753H0|EH AS BH &F| 714 HY2T &6
AT CHA M S FEE = AUCL!) 22 O|HRE] YA 19} SHAMA 215
HIR e Ciet SR £ AN 2 AR AUAD +xt0| 220 2ot =28k
N oZLIOL ZXRYCE 2L B T|SXE2 7N S HIYLR X7t
UEE X[9o| NRE X0l HF0| ZFH ALLAS JH5H= Ao HERIS #
0] 2ot Ml ARE AESHA = RAUATE. FSIAS AAESKIE HA| +RIAH
AZOM AZEI= 7|0 21 S 20]7|= 2Lt 0|2 0|2X 2= 245101 AH|
BN 5= MK LIOFZHX| = BIUT. oflZACh 17040 ZEE0 HE=
2HOLS0 %l ZatAo| M45ix} Izt (Antoine Parent, 1666-1716)2| 0|22
AT SHAMY X1 FESHA] U 3B 7150 7|&AHS0] O Z22E ISt
SiCj2te AEXQI =F0| K= RE 4Fo|RACH

10) John Smeaton, “An Experimental Enquiry Concerning the Natural Powers
of Water and Wind to Turn Mills, and Other Machines, Depending on a
Circular Motion (0|5} Natural Powers of Water and Wind),” P7TRS51 (1759-
1760), pp. 100-174, esp. pp. 100-101.

11) Norman Smith, “Scientific Work,” A.W. Skempton, ed., John Smeaton,
pp. 35-58, p. 37.

12) A 2 AIBEE Xte 3 F SFE 238 £ UCH 24 2/0l|lA ofi 2 Ystete
£9| RAIE 0|85t0] £XIE S|MA|7|= LAl0| =0 0|E B4 “YAtA (overshot)”
2xt2tn 22C} 0]of ChH|E|=  “StAFAl (undershot)”  $XH= 4%} OFZHE E2{7t=
=0| =xt 70l 2L uff Zt85h= S S 0|&510{ =X SEtIC}. &i|0|==0] =™
ntEhs HIREE 042] =XHS0| ZAMAIL SHAMAS 26K 982 Aoll= 5 71K HEQ|

Ol 7t ARULE. 24 Al 22| HX A YREste| Foks & o= QUCH 17M7] 0f2f 22|
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O] PA| XA S Z=2e 4= AUCt= HAS 2T IRt 2o AT 0|24 7|7,
HX|, 2E2 K-SR, 7|2, 7|197HE0] “O|2at HHIE AEE & QA HFUS
i OtL|2t [ASOl|IA] ArHA0|7|2t 5t AES YE= 2E U= ASZ HP= LS
7tE2X 7|2 ek 83| wEFO| thE ZevtE2 3el, HE, ’iE7|, B71712
S SATM ABEI= 71712 22 Sl & 717el 2tSEAE st O
HSUAO0| 7 Aeto| HE|E W21 IFE H0|3 2, DY =M XpiEsto|
MUH REME =20l =22 SIACE

“ArAo B E Y2 28 2 2F URIE F YR 25 45

7 StCHe HHIE SAIE 410 QIUCE O] MZ0) AIA-SIAIES| a2

S S0 YSEH AU T B0 XARSIRS 0| A TF SHAMA] Xe| 1o F2|E
720X 42 A2 2E, B E 2SS SHAIA #R10f| 2210 AURACH= 20| 20]|==2
FZo|C} ghH, “EZut ZE0| SHEN ST EUE UF| ST} = 2HEH0| TA|
SAlof 22| AN UT A =S FE6HK| 42 st 7HK| O|RACt. J2{Lt of2{st TFEE=
S=20j| 2t 2210 DRE|E 18M7| ZYZ0|H HxtE A&l Ciafo| |RICt Terry S.
Reynolds, Stronger Than a Hundred Men: A History of the Vertical Water
Wheel (Baltimore: The Johns Hopkins University, 1983), pp. 211-212.

13) Ibid., pp. 218-246.

14) 18M|7| 2I5to] SIAIE Ma3H ERAHO| M}2H 42|05t AT oialn} AP 2 2k5tH|

i B B S\ 2a 1T =
SYUMOE YN =O|, 18M7| £2[Hste| 20H0| ZZA(CH= S dtsl &
TR0 M SxfQ} B 0|22 MBS THSolais AT HUE 0|RS Fxet 4 ik,
C.Truesdell, “A Program toward Rediscovering the Rational Mechanics
of the Age of Reason,” Archives for the History of Exact Sciences1 (1960),
pp. 3-36. E|Fek0]| AsliM = 2 432 HEL

15) George Adams, “A Catalogue of Mathematical, Philosophical, and
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DES0| &H| 7|A 2] ECH7t == XiEetA JI2|E BHO{ECHH, 0218t Ry S
0|83510] &H| 7|AE 7HME = QUUS A0|CH AH|Z 7[A 20| AtAXEt
302t 012 CHE ME S0l A Shat =2 =[H m Y=o ARS0| 2 E 0|85l
A 7|A2| sES H|w st 75t 1% f. 17414 HIX2l 2RIA (Benjamin
Robins, 1707-1751)= 2¢|x|Q| 22! A} o}7tH|0| (Royal Military Academy) 2|
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e FHO AL & 5t Yo WE 221 (Colin MacLaurin, 1698-1
7| A AIZIof 2t5t O|2X =2|0f| M IjH RﬁH-f EH‘%‘—E——I AHZHS0] 7kt

AUCHH CHEt 22 2XIE H|7|FHCEH “o{t™ AITI0] F=O{ZI A|ZES et 7t
SuHE 23517 oAM= Alzlol| MSst &lat 1 °J7‘._|0I LS 7ot &= X2 FA
Ato[2| H| 20| Ot Zf0[0{OF 5H=7t?" Q7T 7|AAZIS| £ 2 EX[7t AlSS
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ZIo| C{E Zo[QiCt. O2{22 0|27IE2 AAQl Suteffect), & 2H|2| EA2t
=SH|Q| £EE &5t 22 7t 3| ste =742 FOLof §iCh= Z10| WS 2219|
FHOIRUCLY O MNZ 17420 SR O 29 =1 (reatise of Fluxions)

Optical Instruments,” idem, Treatise Describing and Explaining the
Construction and Use of New Celestial and Terrestrial Globes (London,
776) P.2. 0| Al7| CiEZRIe] 04 EHO|| 2tsliM =, 283 62| A1 S0 &N T2 S
Het. Simon Schaffer, “Natural Philosophy and Public Spectacle in the

Eighteenth Century,” History of Science 21 (1983), pp. 1-43; Alan Q.
Morton and Jane A. Wess, eds., Public and Private Science:. The King
George /Il Collection (New York: Oxford University Press, 1993), pp. 39-119.
SHH, RENL ATE HESH Mofl= £X| 3M|Q] ZaIMH0| BA =0, O] AiES2 18M7|
GZ0M ZE 7|7L YR, 20| LOHLt IH RAU=XIS HW5HH 2of ECt

16) Alan Q. Morton, “Men and Machines in Mid-18th Century London,”
Transactions of the Newcomen Society 65 (1993), pp. 47-56.

17) Colin MaclLaurin, An Account of Sir saac Newton’ s Philosophical
Discoveries (London, 1748), p. 149, 171. 0{7| M wiZ=2l0| Holst ‘&1p =
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2Ol &, T AIZIof| XSSt ZHIE O CHSH 2/ RHIEO| 4/27 2 E[CHZf0]
EICt= 248 HO0|7| & 3ict.'®

O|MT Sdut Za| AD|E 0|F Q| XIAMSIXIE0| AX|L|HZIHM SA==
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in Newtonian Britain;, Jeffrey R. Wigelsworth, “Competing to Popularize
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W2 US T 5 AUUCE A HXiZ2(ofl= O AeEst 2
SEAA £=XHECH 1087t £ 2% 0[2tn &6t Mo| QUQICH?) AD|R0| Lst A
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Oxford Dictionary of National Biography (http://www.oxforddnb.com,
2008\ 118 30Y)e| W22, CXtZz2[0 &5 AA| T ALEHof| 245t ZietsiLt 286t
HEE H3st ACH

24) Simon Schaffer, “Machine Philosophy.”

25) John Smeaton, “Natural Powers of Water and Wind,” p. 125.

26) 29| =gt Ne{oH LA SIAMAELCE 44712 S 2X0|Ct AD[EIR2 0|F 112stA|
%0 HXi=Elol|e] d™¥E T2 lg8F =0, tXi=2(ol| GA| thes| =Z0| THECh=
NE AGHE # ONS SE 740l 12{510] H|WSkK|= LRUATH

27) loid., pp. 101-105; idem, “An Experimental Examination of the Quantity
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Zx: John Smeaton, “Natural Powers £X: John Smeaton, “Natural Powers
of Water and Wind.” of Water and Wind.”
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OFZISHOF BHL. ADEI2 1759 =2 MFOIM ZHtZ  “X[Z7HX| =2l /2l0|

Z|012 20" 2 2H| AfQtTt. J= Mg9skpractical mechanics)g 25 51HA

and Proportion of Mechanic Power Necessary to be Employed in Giving
Different Degrees of Velocity to Heavy Bodies from a State of Rest(0]|5}
Quantity and Proportion of Mechanic Power),” PIRS66 (1776), pp. 450-
475, esp. pp. 454-455.

28) O|H Mol|lM HIO{EE AD|E| Z¥O| mtgte| O|2X Z3ut 56t 7|ss +8s =2
D02t IOt 55| A0|E| 22| 2Y2 el O|2 L} 4=X0i| CHH Cf L2
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AUBZE AD|H2 I 2| 0|27H=0] IAISHK| Xet ZH|E mhofstil siZe
RUACH= Zio|Ct. Davis Baird, 7hing Knowledge: a Philosophy of Scientific
Instruments (Berkeley: University of California Press, 2004), pp. 21-402 Ez}.
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roportion of Mechanic Power,” pp. 456-

-

31) John Smeaton, “Quantity and
457.

32) lbid., pp. 452-458.

33) AO|EO| MIAst A2 2 Of7i > H5} g 20of| & Elst 222 0HE0{A D O 2ot
17591 =20| M 212 ATES D& 7t #147} HIskE 1 Sxf0| 5B0| ofE Aoz
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25 M=, Julian Simon Calero, The Genesis of Fluid Mechanics, 1640-1780
(Dordrecht: Springer, 2008), pp. 232-2332 H&}.
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Holof| REtstCh= HItS0| S&6t7| ARSI 0=II5'dEH SHeEXIO|X} L2t | 2A] &Rl



ol

24 3HIBstAEESIX| HI30H H|23(2008)

J

V. 0|21} AH|

(Isaac Milner, 1750-1820)7} st m 9|
He | ELLCIXZE(0|XME MBS AR E S3st 0|S2 HESHHA Ktile
=2|E ®lst diH, A= OfZ[AEHER| AN HE R, HIFIEE, 2l0|ZL = S

X OFEU B2 O|0X|= AL E 20 HolfAt=9| 230 &eh AFALE =|HE
Ho= =FS AARICH ADRHO| 77t 480 EE & &tA SHO|QITHH
L= wHol 2SHAS A B7|2 AUt L= ZHIED ‘MOt J=7 2
S =Ho|lM HR nEst Ml S0| MAZZ|= YLt 64T5| ‘E|Hst oA
S0 25t SHEE Ofa7F FRIZ[X|= FUC FITRCE O AA| Ch31F 20| FEE
o 20|80 fARRE =42|1E W= S3UCH

[E=S St 259 T =] YA S SHI= 0lslish= A2 [0I22| 2|0 MTto]
OtL|2H &A|2] X0l ANME 7He S2e 20|Ct AH L HIE0| £225= RHE

S

7ElEe g3 0 2

i

7477 |ofl 2 UACL.

J2iLt SH|Q| S20| £=o| M0l H|2fStih= 2f0|ZL| =, HI2%0| S2| FEE
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IMCE Wiliam Hyde Wollastone, “The Bakerian Lecture: On the Force of
Percussion,” PTRS96 (1806), pp. 13-22, esp. p. 16.

52) Isaac Milner, “Reflections on the Communication of Motion by Impact
and Gravity (0|5} Reflections),” PTRS 68 (1778), pp. 344-379, esp. p. 348.

53) Ibid., p. 348.
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54) Ibid., p. 371.

55) Ibid., p. 349, p. 351. Yi{of M= CH22 22t L. J. M. Coleby, “Isaac Milner
and the Jacksonian Chair of Natural Philosophy,” Annals of Science 10
(1954), pp. 234-257; 1. J. N. Hiken, Engineering at Cambridge University,
1783-1265 (London: Cambridge University Press, 1967), pp. 33-37; Kevin C.
Knox, “lsaac Milner(1750-1820),” Oxford Dictionary of National
Biography (http://www.oxforddnb.com, 2008 112 30¢!). Ofx|2t 222,
Kevin C. Knox, “Isaac Milner(1750-1820)” Oi|A{ [tRC}.
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61) John Smeaton, “Collision of Bodies,” pp.337-338.

62) John Smeaton, “Natural Powers of Water and Wind,” p. 130.
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JRCHH CHet2 BAL7? R0 SAlSH:S 7|&XES AR E 2= 0|E X
2o OZH sHoF e7t? AD|EHO| B2 HetY SHXNY 1 e &5 S8 +
A= LS HIEFCZ NotE MZ2 7|AFXIE 0|83 Xz H25Hof eitt=
ZO0IRULt. 2= MZ2 7|AEXIE Sdll 22 Zetsh= A HIERIHE dedXez
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A0[E9| o5 MBSt AUCEH ADHE2 EX7L S XH| SLIHEFIZ =|FHS
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skt Z0|% 1, O|AE SLIHIFIE 20 5= = CHA| FIOLIQX| Z5HA 2otE
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O|2M AD|E2 7| QXP7L UV|= SHt “e1 HIEHIR|2| SS0M Bt
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5l L7 =2lskeqet ol 2k AF|, K stnt AIX|L| 02| 2AIE SHtz MYEY
7 At 20| AD[E 9| F=FOIUCE.

63) John Smeaton, “Collision of Bodies,” p. 340.

64) bid., pp. 347-350.

65) lbid., pp. 345-347, p. 352.

66) John Smeaton, “Quantity and Proportion of Mechanic Power,” p. 473.
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18M17| wEIF2|2| AAt= 23 BHUSH| At #EICQ| 0|F2 B2 0IS0|
A XA, Ar2lH HeIE FE6| 2la {88 4= = WA XHA0| =0
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67)

SEIZO|7} LSt AlO 2 HRE AIS AfsiLE EXE I Falst 9REE, Simon
Schaffer, “Newtonianism,” R. C. Olby and etc., eds., Companion to the
History of Modern Science (London & New York: Routledge, 1990), pp. 610-
6160| UL =& XIoIAEr Lie| 71T 28 A=, Rob lliffe, “Abstract
Considerations: Disciplines and the Incoherence of Newton’ s Natural
Philosophy,” Studies in History and Philosophy of Science 35 (2004), pp.
427-454; Peter R. Anstey, “Experimental versus Speculative Natural
Philosophy,” P.R. Anstey and J. A. Schuster, eds., The Science of Nature
in the Seventeenth Century (Dordrecht: Springer, 2005), pp. 215-2425 H&e}.
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70) Paolo Rossi, Ffrancis Bacon: From Magic to Science, tran. by S. Rabinovitch
(Chicago: University of Chicago Press, 1968); William Eamon, “From the
Secrets of Nature to the Public Knowledge,” David Lindberg and Robert
Westman, eds., Reappraisals of the Scientific Revolution (Cambridge:
Cambridge University Press, 1990), pp. 1-26.

71) elge &MiZ, J. T. Desaguliers, A Course of Experimental Philosophy, Vol.
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Technical Practice and Theoretical Mechanics in J. T. Desaguliers,”
History and Technology 10 (1993), pp. 215-232.

72) elge &MOZ John Smeaton, Reports of the Late John Smeaton, F.R.S.
(London: M. Taylor, 1837), 1: x-xi; A. E. Musson and E. Robinson, Science
and Technology in the Industrial Revolution, pp. 204-205(xHQ1L). x7| izt
AKX Eg|of 2= A. W. Skempton, “Early Members of the Smeatonian
Society of Civil Engineers,” Transactions of the Newcomen Society 44
(1971~1972), pp. 23~42; Garth Watson, The Smeatonians: The Society of
Civil Engineers (London: Thomas Telford, 1989), pp. 3~36; John Rae and
Rudi Volti, “The Emergence of the Civil Engineer,” The Engineer in History,
Rev. ed. (New York: Peter Lang, 2001), pp. 75~94& H&}.

73) Isaac Milner, “Reflections,” p. 349; George Atwood, A Treatise on the
Rectilinear Motion and Rotation of Bodlies with a Description of Original



SH|(EpRE) ol ek M SHHS B ffofl 22ICt 35

2Lt Zo| A= 2| X|of| ALE] JUE HERL = AD|EO| HE0||M =E6t 0|2H
AES 4™ “FE(inference)” 0|2t &t XIAREH @l2(0|M =6t
O|2nte| 1HES LS Y| FUCt OHERZO| =2 AD IEJ% OFEFOILE AA| Z[AH 2]
B A ZH20]| 7|QISt MEN QFE ZHIZ 0|2 ZSIo = o1Zst= HRS Wit
Aot AS0A 0|B0] ' 0|2 22 Y2|XQl 0|2t K0 5t E2f &A=
AAle| SEIs MetE 12{5t0] ZHAYA| siAM=Hof StCh= Z40[QiCt. AD|E nH=
FRSHLE, 2 H F Bl QPN S O|2HOR =6t =20|M OHEQLEE 0|2t
SASIA ‘0|27 2| o0|E F 7HX|2 UL OF7HH|0|2| O|27HE0| &1 Y=

| 9|
‘et st MA” 0| O 8t JHX|EHE, S| SAlsks “/HeIS0| At 2EE
|71|

slol F3)” 0] & T2 oIplgic. Fxtel KIAl0| K837l
-I (e]

AL gj%l:f 74) L_f0|-7|- OHE—?—E': Afi&stat J

a0 5t AACE.

SO0|22| §e|7t otF 2| =72| 0{X|gl0] ZHastrt s 121t 0| 20| S
7|71|-T'-E A 2 =20] 2 J4alXl= &t LIot7t O|2X tE oM 12 gle| 2t
2tef| ot Q@ ELt @3H{7F A QUL SE2tE 1740| 85 7|4 E HAES| XEst= o
Hol7t 2 2 ZX| = QAT ... J2{8H 7|AHl= 4= MICHol| 2X HHSE A=t 2F, 0]
TE AN E0| ol A2 E&f| IHS0{X| 1 J|MEICES)

18MI7| =9, AfeiRsto| MYt 2 &S FESHH 0|2t &, XiAEst

XL Ato[2] 2S &2 BUH XIAFHSAISO O|7<1| A0[EIZE2 Mz2 212t

AX|L|HS0| 25 LIES| @ I 3—. 2 AIX|LA P S A2

7W"'=°I .:E dols Fatigttn BAME T 220 O 22
7

ICt. J2|0 3 RS2 CHS HIEH | XA SIA}S ot

el

10
or o
1>
o)
Ir Hu
k=)
rhu
il
n>=
>
Pl
|-O
1o ru>*'
mjo
re
my
ol
=]

Experiments Relative to the Subject (London, 1784), pp. 357-358.

74) bid., pp. 381-382, p. 392; idem, “Construction and Demonstration of
Geometrical Propositions Determining the Positions Assumed by
Homogeneal Bodies Which Float Freely and at Rest on a Fluid’ s Surface,
Also Determining the Stability of Ships and Other Floating Bodies,” PIRS86
(1796), pp 46-130, esp. pp. 125-129. OHEQLEE H|Z3t of7tH| 0] &XtS 2t
QIX|L|of2 MEQ| ZMTIAIE AtO|Q] =Hiof| 23l A=, Simon Schaffer, “Fish and
Ships: Models in the Age of Reason,” Soraya de Chadarevian and Nick
Hopwood, eds., Models: the Third Dimension of Science (California:
Stanford University Press, 2004), pp. 71-1058 H&}.

75) George Atwood, Rectilinear Motion and Rotation of Bodies, pp. 380-381.
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<ABSTRACT>

“Establish[ing] the Whole Doctrine of Moving

Bodies upon One Plain Consistent Basis”

John Smeaton’ s Waterwheel, Multifaceted Interactions
between Natural Philosophy and Engineering, and the
Emergence of the ‘Civil’ Engineer in Eighteenth-Century
Britain

Seo, Minwoo
Program in History and Philosophy of Science
Seoul National University

This paper aims to explore the concrete and consistent program
and endeavors of John Smeaton(1724-1792), a very well-known 18th-
century British  ‘civil’ engineer, to establish a proper relationship
between theoretical natural philosophy and practical engineering, by
closely examining his research on waterwheels, especially his
construction of a waterwheel model and other related machines. In
doing so, it will present a more nuanced (and ironical in a sense)
picture of the historical evolution of multifaceted interactions
between natural philosophy and engineering through the 18th-
century in Britain.

Some historians focus on the microscopic-level interplay of science
and technology, embodied in Smeaton’ s waterwheel research, with
an aim to explicate their conceptual and methodological
differences. On the contrary, other historians deliberately attempt to
show Smeaton’ s ardent interests in scientific problems in order to
highlight the ethos of him and his contemporaries that reinforced the
interdependence of science and technology at the macroscopic
level. In contrast, this paper argues that if we combine the
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microscopic and macroscopic approaches to Smeaton in the context
of the long and converging relationship between natural philosophy
and engineering, we canreach a new understanding of the historical
emergence of the ‘civil’ engineer in 18th-century Britain, as well as
Smeaton’ s own natural philosophical and engineering practices.

Key Words: John Smeaton, waterwheel, Newtonianism, mechanics,
natural philosophy (science) and engineering(technology),
theory and practice, vis viva, ‘civil’ engineer



