He#

a3 71e0 A3 A
—Aa e 28] 7%t A e A9 T}

st 7150 BAZ olslehe AL a7k 4w gl F Al
RIS ENES CEPE EREEER S RS
i )% ATE 7122 @ /1% AAA A9 niRAT B
A 98] 2 g Aol aPAT Hafwt /1o DA
e e 71E 9 AN Bt 716 AN it
Ay A Ao 716 A3k We el 4% 4%t
applied scienceo |t} ez A19] Aubsla e Al 73t 7]&] BA
sk Az} e AsSo) Hlw glo] de] wolEedx|x glek. o
2o BAL o2 2t AdE Holde dl ek o1F Sls o}
£ 197047 o] F AT 71eAstA Sl s 74 T4z
714 o)z 7159 S, 19807 o] 5 Batal - st - ek
st 2d AR 2N A o]z F3tol] T AL o7
A7} ekt 716 WA B olalE oA AEA EertE A
A& Aolct, ool 7| zaA S e 71l shiz 53
AAE B33, BE 71| 3 $4E oA, Ao e
Nee TASE ol AMe] WA AE Hge TR F

Fo AT interfaces & A% WEAG, E WXL UL E 7

Ao et 71ee] s AL 193



& Aelet.”

1. Saka} b3l o} 7167 A1)

ket 7o) AN SRk FckE F4E A% doEel|
el ol 5

= 37ska, 2so] QIeke o ok el date) s st
Aol Toe AT Feo2 AT uproly) AAL whAln
& sk A} 1 ioje] A$-2 oA Al A o] A

O

bt SetRjel 7|4k s Hgol, 2 fEe

dlde AR ZEH U2 o] 89 FoA] At nis| 2

3.

ol SHeixish 714} Alwo] M B A AAE A el
ARYE PR 7167 A3l AL B effcency 3 T
Adesign' 02 GFHaAN ERT 4 ok 43} RIS ST
AeAES) GEE AR 7129 184 A 225 7H5A
o) Hle) QoA o) FoiA, AAALE £go] g ol A%
Age) AsllE Me FEuA) Fah R SHeASe] o2
$4 7P Qo] Aol T ATk A% Al sick Hha
£ shie] olge] Arhl Ae QAR 1EoN AL D& A
ety o2 AL dSaherle] o] Qlth. B2 U AT

%7} uRA el A& pmslohch skl w8 ofAt-3ha}st
she vhx| et e BHslA) TR o] glom o] HAE
o d& gRE R AL TS IS onlgi). w3
s} 28ke] @S el F 93 A Ao EAF}. o E B

Fat THAANE A Al Bia FelF ols, 28A Uzl =
T AY, BA 230 53, o2 AAL) £oA, I3} doj (s
o] 319 o Fo] FAHL}, w B S Tt 7o) FIA
Ex02 Ade] tigh AAA AA e F2A TAo) FxHet uha
ol 71EASe] g AR Alto] BHE Q1T E anifactel] WA ©)
3, AoAQ A, 54, 71ed WAL 247 o2 97 Tl
W3 So] Azrh ool wlet 2FH 2 Aole QAT V& T4

_,.,
Mo o

1) o] F2 AT, A865.(1994d Aol ARz, ol F S5 9, Mol
Z1&eld Tk (5F, 1995) AFE= et 2o FAs}3t 7]e] AA - o
g Al EeRE YA - dAE, THIARLE (HEERAL, 1999), pp.
223~36, 301~19 Fz. 335} 71E9] BA AR HT GARFA =2
Sungook Hong, “Historiographical Layers in the Relationship between Science and
Technology,” History and Technology 15(1999) pp. 289~311 Zx

194

o] ZpAle] A7t Ve <A FAldl 7@ Zol=k A7)
QAR o]/ Rl-go] 2Ee] ATe] Wigelut HHE AT
AL oput.?

AT 755 1u HAREY Ald rjertee] A 29
AR ez} v BE oM & 4 drh A% A
1747] st HRg7)9e Rgs 23Sl v Z1eAt Ae 19
A7) o1 % FAET] ARsiA 194712~ 2041 7] 20 BAJS] 25S
2t AT B Yebilld EE - 2A] F8A}civil engineerd} 7]
AZEA Aol 71 WA YAHRL ol F s - A71EE
e Aol vttt 959 A5 1947] 247 el Ve
£ kA 35 AR ARARE, o] £AH o2 AR E

2) B4R AElsh 7145 2181 Aelsl] B E. T Layton, “MisrorImage Twins:
The Communities of Science and Technology in 19th-Century America,” Technology
and Culture 12(1971), pp. 562~80; &4} t]zFalel] a4l R. J. McCrory, “The
Design Method—A Scientific Approach to Valid Design,” in F. Rapp ed., 4
Contribution to a Philosophy of Technology (D. Reidel, 1976), pp. 153~73 ZZ&.

Ay Fatat 7lee] 45 A 195



S8 AR AL 1947] TRl o1F R A DAl
ExAel wg i, S el AR ARA AAE Fa) ARl
-z- PERELCE P PEEE] DRSS BE SRR
ASIZEEE? Bk} 71t A ol2l i Aol Hatst 7]
%4 45 Ago] E3) AZSHE Auch WA BA VIR A
5 98¢ AT ol

mlm

2, B3t 7% .Zé%],ﬂlilzlz% %Xﬂ :

S -
:llvlr_ ‘.}

1! o -]f!o]- %o!_g_ 3 l:g“:—r, I: Z'%ﬁ O:] =] OJ_E_ 1,].]'ﬂ'1- 7;]0]'

dlo

%, 3 (FeA) L Ad-g L 71E()EAH)S ol Fanifact, man-
made world& THE3 §JEke 75W Aot} o] S-& o] 2] sl
W lawd HHAo| 3 vle) o &He]x|wt, 71%2] 73 technological
e FAR o] T A prescriptives] 2 T3 o ZOPE 4
o 23R o]F o]l AERYA A9 ol F FHI3} 71&
£AAL Aok B 5 ghge] Zedeh B A5 A gl
A& x}°=1 adj 28] Apede] opd ‘qlzke] wHE AjdelfieH, 7]
$AHES) AFE A3t FeE Qo] ohlet Al A 024
9 ﬂ-‘zl—ol%itd Aot

= o WHL E7] motivation' &} ‘4] procedure’ oA 33t}

o} St Flee BAS FHE AgE A 3, Sles P
S AL AL e Fae, AF So] HFE WAL WIE
A Qlzte] Ade MHAFY] $15) BAHOE D% A"

3 Aol Bt Flee TARE AN EE WA D
o ol Ho setely] Altel7] WRele. @ AhA] 41 %
o B 714 Aol FAAR LA I, 7% 2ol A
At Aelch 1960de7xe] TS lEAksAE A
object o4 T3t 71%e] R Aole] EAYTk A4t

i n:i PR CH

o

3) FaREe] Fdo] A9 Ao AT} Tl TR AR oAl wh
w 7leAse] g 27 o geksict ol AR 1AL Foll wol el e
Aal Apg Wz} 7)gdrte]R} 7]4A} entrepreneur-engineer S 7]EAkS A=
o] &3k, E 71eA} ALsl7)L Feka) ALl ok A shube olAlo] A} AR
o} 47%]24 hlerarchlcal"]?/}— o olok. " 71eRt A Fie dAYelelH,
o] &2 A} 2 7169] Add oA FESA Itk E W
Constant, “Cormnunities and Hierarchies: Structure in the Practice of Science and
Technology,” in R. Laudan ed., The Nature of Technological Knowledge: Are Models
of Scientific Change Relevant? (D. Reidel, 1984), pp. 27~46 =,

196

742} Aol & Zolu e Zlolgich 2, 334e] F7)k A4 £7]4l0]
3, 71e9] $71E AdA -84 udliyolghe &%M = 7
7}“ °d°47<-1°1 2, A%3e L ARAE 71ed 7S S48

< A= FHE FAgE Aol l =3 TR
?Jrf‘fM 719 A aim A2 Aol FF A=Yt A
717 Folol B AE (et 53 éﬁih =ehi] sk ZelR)
FAE & “H TIAeR A5 G52 AAE oldlEy] YA, 7]

4) A=A =9 ZE M. Bunge, “Technology as Apphed Science,” Teclmol%y and
Culture 7(1966), pp. 329~47 =,

5) 2 A2 Eelstell o] o] WAL AsluAl. 2o YA Al EAlshe
2ol W Holm whebd BHAolch, 2FAT AAR & WAL TP UE
olF Ao HA] AFAQY EAE A3ty EAd B2 AFE 93H< 7
718 B3 SAY o A=gr) oHF AL w3 A elde® EAlEA|
dow, ohA| Fepate] APl Aexie] A 24, J1719) AFES A
2 59 vehd Bolt} ols} o] Azsin o 7|SAE AA - A% - AL
719} AL AFTEEC] A HAL &2 A9 J3HE wlold = ¢leA A
walch. olel Hidt Fuide MY =9 2& I Hacking, Representing and
Intervening: Introductory Topics in the Philosophy of Natural Science (Cambridge,
1983), pp. 220~32 &%,

Ao Hu) 7j&e] A3 A4 197



% BEL TEL WS ] S84 o] FeiAlths Holrt?

F FESO] A7} Gl AL ol F7lu= Elep!
= A2 716 HEAY 7128 71EE Ak TleAE
Z7)7} -84l gl Aol ofdz}, 2714 - /‘W@mﬂlﬁ A&
9lch, WA, C. Maxwell - 19417] B2} A2 o] 43l
wEe] 88 B 5o THo] 3|Mshe Ao B4 ;1 A} o
Ashr] S3lAl, RElS) T8-S Folr] AjAA THEke AL %
A orch, aZ@A R o] ZEAQ] FAE oA A 9 571
oA - 2o o) 3t} 7)ee) el BF #83) 71?’1] g
kgt Azt ZAgCH:E o slok. el AFE At - 87 - 5

r.r.i_.__.,_u—h

|

RO <= |

3. x]é}&i/ﬂé} 713} 7142 A4

dubg oz 7l AAojztn of7l=Hd AEL Aty gy
XYk 7P £ o712 FHT g dlon, E gE dR2e 4
]

gare ' KA hdl$knowhow,  ‘EH A To] glct W

_.4

AY

& %A xFel Lag Az} @ OE Ze) ¢

3 9} & BALE 2 /)49 AAHL 2RE Fo] A A9l
o} B3t AAe] B4E mAel] 919 AgEE | 1
oo} wlmsbe Zeksb] ol gleh. BAE odr)a] BUA sk

o] = < \ =& - -
7l AulslA] olAlEla 9l AFREUSE 74 228k Alelr)

 Ropye] st Al Aol S ehA A ka0 - o
Se qzte] MA BE 3} 71 A et AN 0= s1$e %
A4 BE 9 7 A% A7 QTE 2 AAEe] gleh. Fee) At

L AN sHeg 719 Ass BA AT ARk vehd
o}, 27 FdaA e AAoln 7% BAolH, Hate ol el
3 71%e ARolet w, Hee A wFe ALgelw, 71&E 4
w59 Agol}. irldle F1%e] AL 4 o, Hefe] AR
% slehe A7) Aelse] Sl Zelet.

6) J. K. Feibleman, “Pure Science, Applied Science, Technology, Engineering: An
Attempt at Definition,” Technology and Culture 2(1961), pp. 305~17; H.

Skolimowski, “The Structure of Thinking in Technology,” Technology and Culture

7(1966), pp. 371~83.

198

FEUR A oh7lehe A€ 7170] gt 25 229 7|
£o] thggol] TR} ohivd, At ofe] AN 3} gelAal
W ) A SlelA) Eehe SR wAsw e AR 1
Foia o9 g slEelE AR AAE 2047 71ee T
A= AL ol S8l 4 &8 3tapplied science’ A7} &
AT 5, 1947) 4 0139 71 A4 Tate] Sgolehs A
ok, A& 5o W] 7|6 Hade] A o2 $-goln, 3
3 71eE 5] S8, A7 71ee AR e 54, U4 e
QeIe] o]k Alolch. 2047] Bl vehd A2 S F|$E v}
A7l A 7148 mAEE s 4, AT DNA B
7 o) Fe) Ae) A3 S4, 3 AL Azelse] $4, AFH
g WIRE AR B4 V&S Aolulgast 1% S5t Beja
$-golzhe o]k, |

Ael 710 Fete) S-golehs Azke it /)% BAE ¥
T5E AR wEQh & o] &R Hallgh 2-& FAREAIE

A6 T} 7)) 45 e 199



7)20] Fate] 1A E Aoz 1) A A v Fe A 7)7]9)
spsroze] 49), 2) 71EdA9 dlolElrt AT AT Aol
= ASE =l 33| 7|%el] mAE dFonE B3} o
2 o] 71&0|9] 488 3 gt FHREAR #HE) e BA Maro
Bunge: 73t& 1) a4aidy) 2) sgste s dre 1% A4
& 1) AAE VRl substantive 2|21} 2) diAke] 2Hgst B
2244 operative XA 0.2 FEE F | o] 7|% A4 F 1) FHite
o]2o] AA <44 Foln, 2)& FHste] whyo] S5 Holga F
A3k P o) 5o FAbe) mpaw A5 A 714-S -S43 ol
g2 oy A% F 4 glon, #3e] 715011 X 3 o124

5 S A2 R v invention®}t Al innovation®] FEL Z
A% HAS AL JeIRg 375 Sl AL IR A
Aolth, BAMTE AAAE o)zl ALme) Aol 7)ot 2
ske] A4S Fa Wrhshe —wjel] ofm s o] Roix|w 6
A B8 716A EAP} A9 ANY 1FsHe Aol EAlak
2 AFEA, AR 716 EAE A2 2] P 7]
& 249 WA o] of Be WAL 7)o} Bty 2 kP

dolue) A7) ke wlFe F|eAl Ake] Aol 2E
] ATy 19»1171%~zoxﬂ71 71Argo] Htat At w7
& W, UEHEe A4 e - ARS 22 ne s ARt
A4S o] Boon, aﬂr@}x} A8} 717 AEle) BAE A

o

ol Al Aol sl Aol shael) sl e 7171 A

Bk e 1A 4o $5ISk 27 715 A 20
S e Ve Sasatold s 43 Sal, ol A% 3
Stk 1% 4500 e BEE dARC R TEed Aol
o,

o0 e Ade] F|EAEASE B2 o] 4343
A I el A SRS 1 eI ok
Aol A Aze LES BEEY 23 A 2A )
& me e Aol Aclsinh, I8 AgeR AR A
So] TPk 2R AR 2 SfAETHAE J1%
g A0z A5 S219] olE slahali AAA A 2AN 2
N. Rosenberg®} 71%AFekl Ho|BlE. T. Laytono] X429 7]&

12 Ade AYels o B 33 WA Alteleta Bol® b
3 Aolc}, 2AW e 7|&] AATAETe] 7]€ "4 AAE Y

JZ’. C.Lbr

[

7) A. R. Hall, “On Knowing, and Knowing HOw to--+-* 7 History of Technology 3(1978),
pp. 91~103; Bunge, op. cit, F 4.

200

o 1|21 45-<] mimor-image twin' (50| 4% HpAT Bgro] Al
of Yok F)2ke $9% FAUOE w4tk 1 o714 & % o
Jolr} 71%9] 8& Ajoletn AdskaAl, 71& AAd sl o
45} o] A gt

)& S48 aohre gelAel deish o2 Fael 29
She}. H2ell o] 2EAE o]l PelHal 9a-Se) AAH A4
e, & ofwl ovle] shstoz WulpTh. 12l 3 Tata) 7147k
45 3e) w71 2 BAE dAFE AL vz o] 7129 of
243 3po]c}?

8) N. Rosenberg, “Problems in the Economist's Conceptualization of Technological
Innovation,” in Perspectives on Technology (Cambridge, 1976), pp. 61~84; “How
Exogenous is Science?” in Inside the Black Box: Tecbnology and
Economics (Cambridge, 1982), pp. 141~59,

9) E. T. Layton, “Technology as Knowledge,” Technology and Culture 15(1974), p. 37.
&l wA gl el thal M Layton, op. cit. (5- 2) FZE.

A6 At 7)e2] 43 24 201



o2 TAAY 5 & A
3 & Z8A Aol Aol A
VFE - 27 I w}ol FopHel Bl o oz
QAE 5 gle. HolRL o]
A% 53} 71434 %7415 R4 - 1A B} ohd 43
A oA el QAsiel BT T4 dolele) mdd)
s 334} 7|4 A5 BE JolA A2 GFS vl 2
A B AN 1 AN S Aol
P& B¢ ANolekn Wl AA, AN S A Aduls
7ro] 3] 7lgolzty 7153w B 9] Al3lA] - A FA

7 743 o] ofd T o) Aol ehe 7] Al gt
ZAZE 2R glek. agAR oledt FHL o 7kAE Fledt AN
Z1ge] Z1ed o2 AAHeRE O Huzed DL o ATy
A7} bR, A JakE ol AR 277 QAR V1Ee] 2
Adels HAA] X o7k RAAY g wex], oh ¢ )
FRZF AL Sl Aldlel ] BE 27 2 sjaEe] Ay veh)
A BeAE A AW 2ok 24 1 AA7} okl Ak St
ZIAZE S e lE AL B9siAe a3 S)AV) BEelR
] Ak B el 2A b - AL T, 2R o] Fbet,
ARl AZE 7IAR dAE = AL 7129 714 uiEt Sl
ZA9 7]e 2|48 welg Baajolk ™

.L4

=

= Hojmrhe whgo] 9l 4 glvh. 2Eu MAl ez ree
ATEEAS] 71e3 A F21] gul g gohfjz]e Ao of
Heh, 28]3 2 9 E o 2L Al A4jsA siET g 5
oAxzt Al w719 7AWl olel B AFEEe] “HAIA
ﬁ?(ﬂ&)ﬂ Z1A1S] e P = A REegt 3A A
AP Bdle AE 71ES P, o9 49 s Axg

] e ik, T de= 3] V1R ANE vk 4]

o A ZAdnke 71e e AFH R B gL A9
L77F glem 2 sk 7e A rllelt B 2t
& 7Hdstel] A glem, o] kel Waldele VAR AEE 7]
2 FAR A E S 1EFES 2P0, o)F HEE o 59

10) Ak ¥r2] 7] wiste) AkE A - AAA 2Q17ke) A% AFgd] Qg vlE Ak
Marx®] ¥-41-2 2k 741" 72 economic pull FRFEe] sl Azls} |
t}. D. A MacKenzie, “Marx and the Machine,” Technology and Culture 25(1984),
Pp. 473~5027} wtEZ A0} 7] 4] FAlo gk L AAtol7} | 4 gl7) ¢ 97)
A8 g2 A3},

202

11) 71&2] AXAQ] S Qr “Pc AL 7123} kel AAo] opd 7143} A}
319e] DA T Wl S UL Yo} 7 ol 9i Y16 Ao A
WA A, A WA, *Pﬁl BA, ol &E7] & Auk AL5)A BAEo] H =)
feedbuck' 3} ne] W ) 348 AH 54 BFa] izoleh. webd o )
SECERLEER o 277k A% 1% AE Sl oI
A = e 104?-&4*1 ZIednTe el | sF S FRaw /)&
Aol g w2 A v RAo| A e, A7) ko] Er} gulE
AT A2 7]%XP§°M HEE AT Zgshd 7)) ssldelw, vlelzk
Ao, AHEFo A<l 714 dAske g4l 714, e 7e) UFAQ s)ee]
WEe AW A AR, 94 157 B B¢ LA
7182 £ 9 71&, A9 71&, A 7€, 247169 2L R 7)e7R]
= V¥ 2 3E & Ak R ReA RA o] $-83 AU
Ao GRS T slgo] AHALE YHR Aol A& 2t
313 ek, AARe A2 Flee 0H, 7)E J)49) o] z4dt 716 AE
AlA ol FoIAE H2A A|Ale) g olahatA T3 o]z, W]
A= AFE9] o2 2471 714 A9 g4 AL ulX 2 1 )% R|Ae] lF
Bl ARl e sw Al 716 SHEIT 2 Asjolnt Wl
S A FUL VE) 913 749 FULE Bohe vele] olE &
AEo] F2 ehe Mo At Folnr} wbAl AAGH: AR & 5 950,
A9 Bl deigd 7144 O}l (thele) HA)T o)y ez (al
FAEF) S A5 A4 1 Az vhehd the] o S8 el A

A6 5t} 7]ee) 43 24 203



71% AN Lul7h A F7HR ol T shde 71e] dalet &
o] glch. 19417] o1A7HA] 7|&el HAR ZleAt - 7l - b
B A A RS WIS L, A AT AL
NSSE Qoiet. 2Fo] BE FAo] AL MEW o}
A Aol ® 2 SellA] F2A Abz, A7) 48 A AL
A o2 Aot} AR AR o) B} v F83 o)== 7€ A
Ale] ‘FEA A)A] tacit knowledge 2] &mlo] wolxjo|t} zlcts] &
A4, 8 ANl Bol} 22 BAT 4 W Aol o2
o), AAAS B el Aol okFe) ek T2 ARA e
2 e S, o AP A o SehbAd BsA) St

735,* _g_ﬂtﬁ}_;\,};q o] -nl Alolel olad olx 14 -,:ulo 71&] art{=l)

1973 "4kl A1718] hash 7]] BA o] B 7] eA AL S5}
HePAFEALE-9] 3] (Burndy Library Conference) = 7|49 ¥4 3]
o2 a3t slee] PAE SAH NS0 4 a0z
ofshaol dhrhe oA ofel dch. o] S3jelA wEd oy =
F& 38o] 7)ol GHE T1A 7, 6L BA Al 3L w131
S ( HAg -7l -A1E) o 4lEe] el A it 714 B
€ vlgetar, H33 7)ze] st A4 7]% ZW Apele] 5@
0] Als Mg B AbE o3k A
ARE Aol }5"%1 =Eeel Zel P}T}‘,], %‘,’i ?:?i]',ti?]% A9
53¢l A Zoliet. 53] 9217} WA 53} engineering science’ o
A 2 5 e AARE 71E A4 B4 Falalvt Tjrfif;q %

™1, LSS = e | LB S
Akl ol|A] atl= craft, technology®} 5 7242 w2 AH&Eglch) ol 4
wol ehe, BE HE & 53 oA} 1847] 4 £}
Ao A7H 9TE AW 252 James Brindleys FYolgl7,
29) tatel v 28 nayd 255404 T P9 =g
)29 AALe BA} olslel®, 1 - AR} o] Az A4
visual knowledge - 4 Mgl 797} Wi}, 22 Q) 7|&3% 2
o] 79 olelqt oA ALY ddedo] whe] ha® AL AMelx|
Tt 2o E BT o) ol E 7|& A|AY Fag BYow

o glek.?

olt}. 71&3} A3 Al 849 A% 2hgo] Y& =2|F& D. A MacKenzie
ed., The Social Shaping of Technology (Open Univ. Pr., 1985); B. Pfaffenberger,
“Fetishised Objects and Humanised Nature: Towards an Anthropology of
Technology,” Man 23(1988), pp. 236~52 =,

12) =2 A4, A2 #|Ale|| thsjAE M. Polanyi, Personal Knowledge (Chicago,
1968); E. S. Ferguson, “The Mind’s Eye: Non-Verbal Thought in Technology,”
Science 197(1977), pp. 827~36 FZ.

204

scientifc engineering®] AR olE THto] S-859lcky ¢ W2 T3}
o 399 24 Yol e 9 e A e
VA ),  BeHT e oA A G T el

AL EAEo] A oF & FA2 A,

1973 &3]ellA] 2047] 24 A7) 7)EAtE0] oA 2At £
A EAE AP EE B4 HEE F2 Thomas Hughes:s
Bekel hast W] S whe Aol ojeh AL} 4
AR IS JETeRA olF FE olalshe o) i) Y
5 AlFc

O

<R
1.

o] RIS 23l 57+§Pﬂ°l€b_ FA94 4 Qi PEe

13) & AL 19734 2318 71l A e3lah oAl R 2tel Ale] Az, S-g3hat
A7 Fge AAl oleky THY-L THE(G. Wise, “Science and Technology,”
Osiris 1(1985), p. 236), 17|14 EF =REL 0]F 7|&A}ets A 24 Adql
713} £3} Technology and Culture 175.(1976)] 425 o] 2 vlghg Bajad
AT, olF SEAFY FAL AAE A AHE AR

A6 et 7] ee] 43 24 205



Al Qld A g el 150] dgdhe ﬂ%‘% 2Ee] A
S HEE AR FEAE AAHL (F3H) '
Uol5e oaldend oo e e dutHal xﬂ»} i8¢ as
 glon, ® AL AT 258 538 B4 S el 2 A
£33, 7HS HESeh 22T A AP of /S AT
s17] g8l Age k. ol AT BF Aol o)
Aujelge} Aiat wphy el SAFeI

l

i
e
L,

- AA = 19703 FubrE] ﬂr&ﬂ Z}ﬂ i’Jr?'fV% 33, e
i, F3h Aol A 7leAbE]l o] ebeoltaL

el %afsia%aﬂmmmﬂﬂiﬂuﬂm

sshe g Tol o] Qche A& ofe) ZmelAl dhaiich

Tote] 7906 TR A2 AT TR o] H34e) 43

£ A} e RSyt T2, 97|18, AT ol

o] 2 7]01E )4 &3] T3 FAR AR Bele 1947] 9

= alxujo] 27 W. Rankined]] T3t AFE 27t 7|29 R 4%
S F2Ed AL31E Al IAE 273§ stress3 WY strain3}
2o Aze MIe AHEElA B3 7128 ARSE BT
NEAAEE 1947] F4 ol F TAT HAA FF scientific
engineering ©] "H] F}3te] o] 2L 7|&ol $-43 AT A FH
2wz gA, 2 yHeE dxYelEe] Hate] ¥ o] g3l

A%l A4 ¢ QAlskT Fetshe e A8 A
4 AAZ  wa A7 TeAE 3] Tl A4

$45dvke 25ER Bepld s 3t AEd WIS AA

14) T. P. Hughes, “The Science-Technology Interaction: The Case of High-Voltage
Power Transmission System,” Technology and Culture 17(1976) p. 659.

206

I A3} ehd 28 o] 2L jo] Subygo s Aot sk Wa
Bl R Qgiehe AR} 27] o TN B8 5t
& o]2o] EAISA] G Aol 71ERS0] BRI 2 o2
S AZRINE = AHE ;(]i—]ﬂo—];} 15)

HlAE] W. Vincentit= 204]7] 33288 o2 33t _4
A2 oIS A, AE S S}t 2efo] 2
TEAL P /P glvke T de AEE erE}X}—«I
5 24, 7 2d, olel2 2d Fo] F2 el Ho|x
= vehl7] g8 eI RSl vl TleAtEe mde /E—Jﬂ 37]
o 2te] AR BFeaA AR Aol throlde s A

O
!1.4
rr
=
oX,
o

A skt 2o Akl kel ALt Aleit)e] B nale)

714 mHllste] Aol & V‘?E‘:} B 2= A dsid s HeA
€ AME R ALY o] 28 S $l8) AP s, o] A
e S él““ﬂ/ﬂ Addhs HFE o2 a4ses &
§ = Al¥ controlled experiments’ ©] #]2] $l+ b 7] %ol A]e] A
58 dx Age] Hr-Edg 29k 28 =3 A Eo| A
Al WA AL WA — T BAtaA fA g WAL Fe A
< BV — o] ARl BAS dohly] Y8 meket Sl
AAE AE Falol B Wet b 2SR e L
SR ARSI ot Boe] Telg g o)) oS
FeF ol2o] $2 = ATEE TP sha REE 3

Al BA L2 3}a 9l o] & 9)5) ke & 24 optimization

o

£
=L

|2

¥
i

15) D. Channel, “The Harmony of Theory and Practice: The Engineering Science of W.
J. M. Rankine,” Technology and Culture 23(1982), pp. 39~52; R. A. Buchanan,
“The Rise of Scientific Engineering in Britain,” British Journal for the History of
Science 18(1985), pp. 218~33; H. G. J. Aitken, Synfony and Spark: The Origins of
Radio (New York, 1976).

A6 st 7]ge] A3 A4 207 .




conditione|t}, o] F-& maximum efficiency® @i d FAle]
151, o1& Al WE 3} o] 23} o1} &-& XA Holeh.

23 A48 SATE AASkE THE Ve AN 02 4
ZAshert e F33 7)ee] FHHE AT o2 AA3kertel
get B3t 7|&e IAE olslshe WAl A3 2R "o
1980t 71EA A F3he Ao tE AHoE AEA
o Aee) AASR PRYOH, Ao A Hehst /14 %
Apro 2 AN 45 AEsHe T A0 Y Pobe 25}
) AT, TR olel R A AL Sl Solel
AR 7)) WA FHahe BAF o7 ZFa5iA] %1 ,Jrzq.,] uk

mlm

B9 Sehaea) - Fepea) - HeplEsse Aoz 3
& 0|2k WA E 71A| 3 Hto] et o]l S Al e Eel¥
RS S

N

4. AR 0249 Shefat 243} 7% TRt 43 4

H3A7t she 7H F28 do] o] &4 Almehe A7he gHe
2 o Rt 34 ZoniME w oE dHoRe ulg ddiAg
Aolt}. ol ZE, olglard Al e 1A A ApeiH
252 FA) AT 1747] 73} Hnly] Eok Agnete] fF9)

—

¢

i)

CRE Ve EAETE 2 G e e

22 AA02A 2] F|EdA FA 7149 SARE A
olefat FAE 20417] Ftbell Wl T Qi WHEA, AA EAL o
&, o7 Ak, AMEE Seld dehte At 716 45 e
oleh g & ARalAE Rithe @—9— Asst A=, & 7
A7 BAE G Qlelth AL V1SS AAes & Al et
E agz Aaeg, 5 o)A %E__iu} Hshrhe Zoltt, T
£ olZolz, A FFolw, 1 A3 27 2P A4 W7
7159 AAA Zo] 7hzs]y) AFshd 19702} 1980 Sz,

16) T7)&3} 23} Technology and Culture,2) A& 53 LS WAlElS o2 =&
Ee Fog Fo gzl W. G. Vincenti, What Engineers Know and How
They Know It: Analytical Studies from Aeronautical History (Johns Hopkins Univ.
Pr., 1991).

17) 4|8 £} M. Kranzberg, “Scientific Research and Techmcal Innovation,” Natzonal
Forum 51(1981), pp. 27~28; B. Barmes, “The Science-Technology Relationship: A
Model and a Query,” Social Studies of Science 12(1982), pp. 166~72; A. Keller,
“Has Science Created Technology,” Minerva 22(1984), pp. 160~82 &

208

W A FE ARE . 24T Fote] 2Ao] o] gl
AZLE 2047) ©|2EF, 2047] AT ) AEFY, 7
Thomas Kuhn®] 33838t #l<SN. R. Hanson®] #&2] o|& &]&A]
= — a2)3L ol A Koyré?] ZetEF9] AAALY 3L 7}
e Pl FARAE S Th FgaA el g s
3 RA o]l F WS Hole). e we] ojelehe F
Aol oehd AFPL o]2L AF - uIEIAY, o]E Ao ToF
dolElE AFSHE A TF o)) &JnE 2] YEeh.
19800 )e]| Fo1AloF olela 7|22 SHspEste] A -2
Fetabge] sdaigk dA st gl 43t A=rt Erke A
o =2lupr] Alhlch, Aglel gk o] gl Hakd - 2 ol
£ o] B4 o) 92T AL opigon, TeAEe] ole g
AZS] AT ABE e AR ohz, 4L B9 delsiE
Qo o] AAHOIAR er, AF 7717} Hepakso] A
AR U2 $HIRAE e ARE Ao ol2he SIHa

4&! r&‘i

A Feksh 71%0) A5 e 200



2 AR & 7HE muThe] AS A R

)
A - Sekdeh - SRSl e oo} e Aele] A &

H b AL H THE FOLE, 28l AT 7]
71E e, o F 7ML Al ik, A3, olES
x] A 2E FAkphenomena o]} Bl effect & HEOUE Zlo]

20 315} o) % 2] 74 T4 SHoleke Y

o] A2 oA E et ol FHdtel] i B /A AHRE
SR PP e 165 oI A A 5 2

2 ANA AE cpaft wadition’ 7 9FEA R4l o] glom 49

@ s Sl 1] delela shate) odelo g Rid el

7o) opdeh B 49 eaSo] A4 U] e o] oJ3iAl

o171 $14l oiz] 71X WS AMEaeh FRA RA], &, AP 2
Ak A AY AFHE FA 3} subilizationA] 7)== 3 5 RS
o Ao #AE chpg 2A5E Fol - 7EREY AYH
workshopel 48] LASs} Wk theA| i,
Fafate] AMe FEFo 2R $el A 7)o AE Age
*Hiﬂl olalg 4 gleh. AR Aol WEBolxl Hakd AN 5 F @
ASo] (1% ol AR A7 AL AR 7% - Ao E F
015401 28t JFTEL SupEae, AP Szl B
717150] AkgistElel o Althe] At Akl e FAShE, AGAA
719141 Qo] 7% - AR F 23 AF - ApLE ST 2
2lziete] Aot urehe, sfeldole] AgAllA WA A

A e 760 §9e B Aden, AL FFL e
(1% w2) EARE) Aalo] ohieh W, 2ar, Tk 522 34
£ ¥ 2YA technician, 283 7]7] AARQ 59 &g 7|22 8
Heolghs AEe] 2 2L ol8e] ol Eoleth”

olo} 2L o3l #H5 r|e] AAFE AFA FHetsh dl A
8% A E AT} 7s] 2, AEaEe] APA laboratory
A Fashe AH Bgd) Aol A Repel Hul thE
Hol slehe Aolth, o] &L ZF od ERT FA& G437 A8l
71718 A& 228k, o] 24-E SAT AFE dofuie aH, o
£ oA EE A 2 58 SAE ohF S ARsEA V)
71vd A, o1& Wid FHE v, Z1A 71718 A S E

18) A2 9] T3} g =o| 2= B. Latour, Science in Action: How to Follow
Scientists and Engineers through Society (Cambridge, Mass., 1987); Hacking, op.
cit.(5+ 5); P. Galison, How Experiments End (Chicago, 1987); A. Pickering ed.,
Science as Practice and Culture (Chicago, 1992) %3

210

= Adhe o] F WA AE7)Y 7127} Hdrt 194)7] Hare
S8 5282} E< William Thomson(o]% ¥ Kelvin Ao] =)< A&
Aol Al #iA AHAlelM A8l 24, A4l 7171 So] 7153
o} 2= AN Aghs Al HA A A7) D9l 2F] BeA
& F T H3Rt - 7|eAER FAE BF K93S A4
Hzo A7) FFES HEQT, H297 YU ML AT
&% olFA el 3F Mg ASAsa fAlse 4 9
g}, S22 H. Herz®] APA A A AR5 Zo= o] F &
4 EAY 2] Fglon] HatAe] Gt AT
BT &) AL o]F ZH 9T A Fleming® & X2 AEIee de

4o ff

19) 53] AgA A AH-E = 71717t G A A3t 716 difshertedl E =9
2+ D. J. de Solla Price, “The Science/Technology Relationship, the Craft of
Experimental Science, and Policy for the Improvement of High Technblogy
Innovation,” Research Policy 13(1984), pp. 3~20; N. Rosenberg,A“Scientific
Instrumentation and University Research,” Research Policy 21(1992), pp. 381~90
Zx.

A6 ekt 71&e) A 2HE- 211



Foresto] ©]8 o]F AFAs} A AgHo 2 gt E2lsxas
o AgA oA Jehdd $1xke] A4 A8 uks avhe o] A oA
olghe B4 Ab Zolla] 3} 2 vjol] Uz} FRE ok

e ohje} $2lE AR L2 BHee] FEFo A Heate)

A Azt 7)eAte) 2eiae] A=zt oA F3eTEE olsd ¢
glcy, Bt APAS wd2 194)7] 2 A - A7 EE ] A
Palo] grEoizon], A4S B I3 & A7 ARE A
R 5o] 4k 71€9] A AHES shs AL 184)7]¢l ek
Ak, 194)7] Fbe] A7) - 3at AbdelA] Basts o AAE
o] A3} Ao 8 APAES] o] 7143E| T} 194)7] kel
ghs} Akl 204)7) 2ol A7) AtedellA] 714] vloll AlgAlEe] A7)

g 204716 SoI4AE Bote] B
@2 et dlole] - sle) WA S AuE AFHo 2 o)

B2 334 53} 7)) - o] Feaje ARANH FS2 &
ZE ARE ol 1 e] GIE S Fasi) 2] 7]
Fo) oA BE WAL W RaA dodste] WAL AL SuL
EATS Eo8] ATAGEL P JeiAs), Wo] AT u
Hahatob SRSo] TAL wAlE AEL] 24 B2 ALE ]
AAHE], o 714 - AASe] (55 o124 9ul $52) 23}
A2 AAE Bl Solgkh AT ARele] BT AL
& sehakzel ool 7ha) ANe Halsl Sj5e AEE w2t

7] A, olgjgt dTFaddAE it EAske H3)3) 35t
W 353 AF YAk AAE A7l 3Rk} AR} o
22 5e S AEE T2 BRI 204710] SelshA
29 pole) AEs} T et Teja B 243} 2o} Alo]
o Bt A5 Jo] FasIA). &3 4 E2]% Condensed
Matter Physics¥} %A} A 223 Quantum Electronics-& HEEA| - #0] 4]
Z 204)7] 299 A71$L T AR B 9GS Fasgken, of
Z A4 e a el FeEe e o)A rlerts
Alole) AFz 2w WS oot w3, 19417]ele At A A
A|V]6] scientist-engineergo] 7N FH8t 7|EdlMe] AP F
gax Zah Bope] 7|2F A e, T3] AxdeE AR

20) AE dFE2 3ALGE, 4 3A}Bell, H F 3Atbu Pontsh 2 7]g] AFA
o oig ¥4 QAF2E L Reich, The Making of American Industrial Research:
Science and Business at GE and Bell, 1876~ 1926 (Cambridge, 1985); D. A.
Hounshell and J. K. Smith Jr., Science and Corporate Strategy: Du Pont R & D,
1902~ 1980 (Cambridge, 1988) FZ.

212

o 2 55 AAE uE AT 3P wAT g e
e TAFRS Rop] WET QT 98 JAY 4Eo2 B
on, do|a Botol ol w)set AnkE Weht AP Qg
d 717 Ak - 2 Sfatele) TR sshle B A
FAIRR FAon}, Ao o]59) Faxel dat 22 A7A
ol A5l e gleh? Ba) AAgetel 7|z Baksha 4
& 71718 AHgshe W) AT B5te) A4S dAyolsle] §F T
o} o) WE e BRE Dol

21) 20417) P15 el B8 ms H4e) AT atel G o AFEE B
Seely, “Research, Engineering, and Science in American Engineering Colleges:
1900~1960,” Technology and Culture 34(1993), pp. 344~86 = Zato)|A] 3}3t
el g Axshe A3 F3 o dis] 33 LA TRl FA9) 28-S so}
grhe Hlw olAE EAgc dER E S Ferguson, Engineering and the
Mind's Eye (Cambridge, Mass., 1992)& 2 A el @ o2 <] Als) Ale|So] T
Aol w5-2] Ao 9l&-& 7zsk gict.

22) 9F §°] S. Shapin, “The Invisible Technician,” American Scholar 77(1989), pp.
554~63 FE.

A6 et 71ee] 43 24 213




ST Fix T 6Bl tetefe Bl

‘8p~zy dd
(1661 Yorew) dvpor sxstyg Aepol, JuotuaSeurly Yoreasay, ‘vewpo f °f e
B R 20 Rln &b 2 lolB BY oI 2 [o el se EXX:350
[oROT ala £ o TS Blek (o b00L £ [o ° ol EEhTE [o
B 00T £ [o ‘T2 Blohalofo o k000'0T [oBBAR [sRS/ BEm
k& 6T BOI Bl loThR felvivomuoy) PNV Eela ¢ = ot =[n (07
Ei 2T~1 dd {(1661)0z ©H0d qouvesoy
« UONBAOUU] [emsnpu] pue [DJEasay OIUSPEDY, ‘PIRYSUEIN g Sivleln folo 1
B Trb® SHPL 2 loklr v blolr Tk 2|« 4B fote S e
v Bl ok 2l e [Méﬂ Elodklo tF08~0L6T [afe B BEY T
bAo b lotzly fobelelcladg o2l [oBB blvlofatr hlvRT hEE
[oB0¢ 2a 2EFE folele {-sk BT SN &2 |y BRES taBorer
il folold {ebols BlE EEHE - 1!111 viP loly T 'k iETR
loFi0y Rbrlels cletele Fhf BEER 1L0SDET AR blollals (sz

o

Bl Blo Thin kleEomomr B R pfoh (o2 folete 2
EPRizE Elli b 220 b2 Blvh - B BR -k
lx FE2F Rt rhlol Ivla el 22D ki 22|,

Bl Tkl Flehe b3 Bs Il BE bbRR

of ulru

& ZElo b2+ Rfoh Sl ikl vla <ok THE &

I 2o Bt Shir bt 28 Splihienpy =
E At bleh Blvd 3Rk Rl bR BE o2l fohir,
lof Bl (o8-8 "BAx bblkly 2Helr2 loloty 2/ teletr Plra
T o kbl floldr BR ok ot T8 kiste2lc BY B

r2EB ot bEdlh B o BB KaE ol LSDBY B
E‘?Y%Ef 1R Bile B "Rk o)y [oleeh Bt 2B B
ek 2clelcsteRle 0kBE hiew Bite B PYUOE/FP—

_ﬁ‘/ tlepd 588 k& Bivk 2l Bokkl Thr e

E lox BB ShBEE 44 T IEER MeRRE il

Tlols S0l 7L 32 2 Rlodt

Jl

.J

:l

o) o

¥1¢

&

BER bz 2(0861 “1d awp) supidop suyof) uonjoay 12logini, aq1 JO SO

aql, wesuo) ‘A 1 vl ik TlEE ‘818~86L 'dd (9861)LT 24mnD

pup dSojouqay, ‘PN Jeset oyl ur 98pajmouy Sutosurbug, ‘Groquiorg 1 [

Zlvlela lebxlole ‘9L~T% ‘dd (1861)T1 20uaIdS WA 941 s SHHPNIS [VIHOISIE
JIOISISUBLT, 10BIUODIUIO 93 JO AI9AODSI YL, ‘UOSSPPOH T = |vielt =1 (7

*(L66T ‘ssa1d Ausiaatun) 08edryD) So1sAGqoIOLIT JO aungny) MBIV

v o807 puv aSpuy ‘uosien 19313 :(T66T ‘ssRid ANSIDAIU() DIOJUEIS) (o413
a[pa§-98uvT fo qImoID oy e0uMdS Fg “SPd AJASH 200Ug pue UOSIED I91d (£Z

LT KloB lo I Bels {4 Bl B2l B ik ol o
2Helvlly 0Bl Rlzle h¥lokle kieThb & REE &
RERE Elo ol ldehE 2000 F[oX Helefh Elo In &
¥ B P& EEEleln T 1Ex=- elve &l & Zkie 5

RRE BT k2h Blollk El FHellx Tokkk
Zlo fula 1l Tl S T2 blvlehl +2 2= 24k
Elt ek BY Tok o blETS itbls BRIl TE 2
ir Thickk 2l 3% £l P Sl R0l 1

N gt

ST RTE ot TR R bR B A Bl e

llbﬂjﬁ HY =i l’—“bf{?zlﬁE fadolx Slkomhl e fafh Hxlclk?-

Fnﬁ‘érzé Pt ?—n‘:bo e ta{z&—s{m : mm hkE e
I 250 lolo kR0l Ta 582 b2l $E Sl
o BlEh bleee ERY 2l Melk=k Sl Rl &
IS lob BB 1cbols i2lo olirlaled & {zuoopied [Ba &
& lolREif Rl @)l Bl IkRE 1l - & Sottk
T T2y Bihl T 06 klof <k Bl elelh 142
|« toltete "Bt bzilé i E kol BEEY 55K Atzlok
B2l BREL blaor ok led 2k i Tl ERE




o] 1947138 theralA| 1 HASEeI%EE & & Aok Wk AE
Al AL 3} 7)) BA} o] o] AR $-8EE el o}
g, ghete] chepst 2 4SeiRte] AgAlelA wAd Az 13,
o] 23} 4 w2 717], ] F8qk o1& )o] 7 54 D]—"J:ﬂ [AE(QZE
gk o4, 71 WA, tael 34, £2)3 Alelx gleke el %
aat 714 g - ] - s B AR ol R $efel
AR, 714759 AR Sol Tk} TRk 2aFe] A 9L
ou], SeA1Ee Al 7140tk 2471 Qo] B 9%
o] AA| FAAL AT Soli} o5} AAE Zerhe AL A
ofein, wat olH @ A4S A4S 5 7199 AT4, w3t 55

5. 53} 7149 WA, 1 AAH e

= AF7HAY] =99 v|Ge] B s AAA< Felg ol
o4 4 9l 2 % Shhe $2h 3 B ERAA A8 of
== &9 U 1938 F gloke 74°]‘4 | € Eo ‘A7 /)
" Research and Development (R & D)3} 7Fo] ‘dF o} U L &
Aol ol A AL AT S A Aelol] BAlsRe A
A Aol s 201, 9 AskRel 979 A 2 2%

T AT BHHA ALRE S 14 o, o] it
A9 7)Mol 1 Al FAE A7 AT Qo] we A%

T Ta(EE S e whe AT ) AR e A A
=EF AR F7ho] Bglo] wEATH AFAAY 2 =4E
E34 Sel7} el71& S ol AL A sl v AR Fet
290l oF AZshe Ao}, Al 7|4 33t FAdL A 4
ool of Az AWM Ay 71€e) BAE SsiA 71 A7t
Aolnl FRaThe A7) BF AFEchs Zelt, B A5 o
F7} 7% - AA 248 B AL oA, a2l3 BE T]eel
st o2 - Ao S48 Hris oA, A3 7eE ATt
mhis clekdt 2579 AAES BEelgkn ojd AT A% T
=3 e

27) 19901 o] 2l 5] Eindhovenel}A] “19~20417] 71 st g3t o)k FA| 2 <
2 Jajaksl 19739 W] =A% €3] Bumndy Library Conference’ oA 7]%& A
Ne] B e 2ALE A H5}3) 7| &The] BAE Al Heht /)%
o] wgat A4 4o Bzt dAETA gl Lud e E-& P. Kroes
and M. Bakker eds., Technological Development and Science in the Industrial Age:
New Perspectives on the Science-Technology Relationship (Dordrecht, 1992) ¢l A&
oIt el Aest AS olske et s1Ee) Bl et AT #
Ao 2 Mansfield, op. cir. (F+ 25): K. Pavitt, “What Makes Basic Research

216

o B A8 Soll 2o] Bolok ek, v el H9 A
A5} B SE) 2 FAE o195 o1F A Aere 2
s, 7 g Eel dlE A% Bk Fseln A AT )
W lebi g I 24 90 5 50 16 0 4791 2
Qs AHE7) AR ol 3 17} 714 e e
et 7l A 2dlo] uAsiEwiA Ye] o)) A2k "JC’]‘:}
2R "L 4= A pure research} 2§ 9T applied research A}o]
St AAE P AL B oFolth A4 Ses A
3 2Y A% Fop(olE B AR 52 - o5 53
&4 AT} 24 AT Ao)9] AAE 29 ¥
At w5 AT A 71€3 £33 Aoz, ¢

oot o 2
)
i

PO
rlo
E
_E.

“Research Universities and the Social Contract for Saence inL M, Branscomb ed

Empowering Technology: Implementing a U. S. Strategy (Cambridge, Mass. 1993),
pp. 135~66 2,

A6 3t} 7)1ee) 4% 2 217



e
-1
rlr

A 7169 878 FE3E ol AR o
1o AN AdsH (AL €5 ATE T
q}q: Aoz A3 yuals e et 71ee 44
ngA o sojrle dabd A FA s 2
H hﬂoﬂ A3 Aotk ® 2FA T Bl o] FeIAE &
271 A ARle] AL Fes FEAT)E Aelelof Tt
%M— 2 s}to] chefat upH o 7]& 7dshe 7154
%—u Wl zatozm Al 7]%9) A71Ael AAY Tl o
:L%;u} Loa-u ApzolAE AT BAH AAALL WY

P
Clo -
oo Mz

Hrln_%__.OBO—"Ji@
Lr&‘ﬂ
%«ﬁ

‘“r

) b epera g%wwif%%%

T w o2 Folrh AiAeA AlFe Aol dad AT A%
:‘ai— l gistol A A AR AFEA o2 T Eelrke AL o] W
olth. s3] BA AmE 238 AA AT FAE wel sk 714
o] Qetelale] AT AFE 7|% FAlo| & o] 4 HAFI YTt
2 T E (L ot 424 BlF 71 G AFAQD) L&
3} (Ze B3} $EE BT 7S FAS AR 279 v
ng] nhx) g veke) Hata FledE & #Ale] gl A Ak A
o) =)y} HlwA HEARE Q3 gl ol 1970~80dH d&e
993 A7E A TF 7§64 T ARE T AS F
A 2303, 1980l A dFel FAE ASE R See
B Aot} olgt Al W7yt Al Hhe A Al elA 7
Ashe 7190 A B3} 7o B FAE ¥ sriEks Had
slolu} O i AgEE HA ATE A FA - E4 -

r

—

nlejr

28) S AT 7149 PR o] FZ AR ok, THE Hopoll A Fd
ko] ARAe] F2 QFHE 7T 47t ol

218

7HL ¢ Q= g ZFolof gk Aotk

]2} kn. owledgez" ol EAL 3 7] o)A technology
transfer®] FA el gk Aol A fE A4, 3 F5 glo] AFE
hardware%te] o)A 71 FIE F83] AFH %ﬁ‘}‘:}% "H—l"] o
AR W 22 SeAh 2FAL Fake) AR ozle) =
He oE S2lolA ALT Aol AE SoluA. A%
Qs B4 QoI FAH local 2 Aelm A%E 1 B4 A
AFAL gobal Ael71ol, T BE A FAFE e
o A e Wel 21 A Y1 Ake) Felalo} ek 74
ol gle}. TRAT ol AR oEAL | ofe] SHL 17 £
ofjzlolc} Ak 7)o 7|8l FEe ] =Fef pe} gl 1

N

g

P

A= E - Pgaje] ohleh, 2312 o]” AT U)7A YA
b $59 54, 717, 277 AHER Aole. w349 Y%

o Sl Aol ohlet F3el® ek, o] o] whz e} 7ol
71418 7] 72 AQshel e F48 ol fole).

st 71628, 4 AT 54 AT, AT 7% B4 AR
o) AL FE e A - Ao - A - GArbe} A
So) Az Ago] Wt} 515} 7143, whoh 449 M
o] FolAlrhe Aol HAE whx) LAY HEch A7 o
| olfw givh 238 Fte] A4A shAe] et AFAH QA
(o] AFe) BE FAL AT 4 Uk wheat Al Aol of
)& AL SolA SHete] 94 WAl o AR ACE BE 5 9
o}, i) Thoke WO 2 Ak Y|4 BE T} BRL Wol

29) 714418} 7] Ao HalAE Mansfield, op. cit. (5 25), Q28] oo A=
D. Hicks et al.,, “Japanese Corporations, Scientific Research, and Globalization,”
Research Policy 23(1994), pp. 375~84 %%,

Ao A3t 7)e9] A3 24 219



Ao 2d) Aee] A4 Fag SAeln, el H Asi ko] 7
o Al 7)eele] T Aoz Hast |4e BF F2F
gt 22 7ol 943 dake] Addsel Afske ST
o shajo] Ajele) AelE e 3AG A4 mFelehs Azl AR

2o Azl 2o] slechal 1Ae] 231 of B4 & sk

QAL =oE AR BRe A 7% HAT B AR
o) BAZ BTN Bl SE 7 FHUA0] B o
wg wopel AFsl-RAN fEWIE WS 7%, el Ba B
BE o % A, ol AT} WA o HAlH A% A

< ASTRE X S E T e AT e e 1)
Ao FA B ATE FE AWHE &A| F3in, el

A5k AT - D 19 wlgo] oJFA HEAE IA FIrh
QAo i Be ol nlFo} G 9] AxlFelr] L A
ole] Sl shae] Bt 71ee] B AR o}y B2E A
o] B} oh], o] ZRAE Sl ofd AS FEAY F3t A
3} 71 #|AJo] sAsHEA], ol2lg A|AJo] oW Ag-ol| 83 21T
Zo wWaees] o293 ad daE of| f4vl AsheA
= me7 gt uite St A3t 7]ge delA o A= v F
2o e 2y 9ok S)E o] ohrt, gt 7]&e] st
L olglat BHAAAE AR vt olslE £ gl Aoz, 2
Az 224 A 4 gl Ao WEY] s AL -
A& - AAEA - GRS, 2z F3A - 71 ERES
77ke] AEA AAS HE1 A zHFE Dastk ik o3
A=A M 3 =E olo] ulz FFAe] #t7]& 3 science and
Technology Studies 2] &4l 7 o]t}

o

220

Hrg
A 71etete] 42 AT 53
— A 159 7 V1% B3 S0

7ol Ao ARSRe Bl%o] 4% EolAl7, 7149 A}

71%% olslshe v A0 FastlE BFskn Ao 7|&Aks)
(M) 71eat @)ol) Shak e o) 458 ob) ZuAlel A7
ofck. 71gAt kel A& WA B A3} shrlZol} 7|42} B
A SRS ARG 7144 A Fol A, )3 2 2 Aol W
J=lo] Q& o] Ak Fepale} Tetas|ahe Agvish el
£ W12 o3 BolA Sedo] AAE T 1 o] AT 3
AEE AT, leatsh BRAsAE ok o]el S92 A2 o]
Foi7) 2 QA Fahei.

P) Aol @ olalS] $E-e 3ot science Studiese] el fYS
SJANE 2 Lo}, Bsre Askaloz AATAY 29 o]
= 71t Akglel $45o] QA oA ApHHe Yo e
Eo] glizd), 71eAtel BjE olsle] 222 Tekat 7)¢e) Fo|s}
FERo UE 2315 32, ol opA Fsh g 212 AFA]

D ZAE3] 39 A3, o18Y &2, Ve Aah (AL, 1992); 24 npaet
A, AEH H3, V15 Ak (7], 1996); $45 D, "$elA F)&olt
AW 7162 A8 (5T, 1995).

A7 Ak 71kt A2 47 53¢ 221




