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To 1859, o Samuel Alfred Varley (1$2- Ig2l), np6Epopoq 1).extpo).6yoq
Wrt[dvLx6c,, 6nuc, xcL o peya),6regoq a8e).g6q rou Cromwell Fleetwood'(1828-
18ffi), etye yuptoet ntoi.o^1"tlu Aly),ia, ago,3 etye 7r?o\\(or,,p6vorq epyaorei,
q,?XLxd. or7jv Kpryata en6)ttnovxdr, rouc, *npul"orq rrlrtypagovc r,ou Xp\61-
ponorrT0\xev nori. qe noleprxrl ovppalq>> xd;, e,piotiiq ,pera.., cdq E6r0rrr{q
rnq ).ertoupTtec rou u;).elpaqmoJ xa).co8iou rrlq T?a;WV\q Bapve-Kolvora-
wtvo6no).I, 

. 
<<rou V"axrrurepou urcoOa), &.ootou xa).alEio v exetvqc Tlq enoyfiCr, .

O Alfred, 6nwq entm,q paOaivoupe an6 r\ 8ri).efu rcou dErre ro IgB2 o
evrr,ouv-udfp-d'xe|X\q A. G. Lee oro 16)r),01o rtrlv H),extpol6yalv M11avr-
xo,rv P.e rIV evxetpta r1c enerei.orJ oupTTllpalarTc excrovreertaq' an6 

"ri'ydr-vr6rl rou varley, \aev <<napcirv ax6g;r1 xq; c.r\ u;o.Tl1 r\q Tchern ay)a' xat
otIY exxtvuml r\q 2e6aqro6nol1c>>. Ta yeyor6ro av.cd., npoofldreL-o L,ee,
ra 6tiui,oe o Alfred olg n6).epo xar&, rt,-lv rsepropr,op6v rlq Eraodor;r1c rexvr-
x\1 xat 6yt .aq o{yr"pouo-rJ We T,po,T1,cxLxo0g av0pcirnoug, Eivovt or, ,phyrq'yro
va lerroupfioouv or q).rypa cptxtc, "rceptl.tc ?rou rou avartar,xcyl .

Etvet T\uoro 6n ot 6erep&vot rou rco).dpou xareSrcxovad.t an6 gavr6-
o4"d'rd.. 'Eva 

telvoloym6 gavrec,p"e getverer va en1p{.a\e xd.L rov Varley,
T,?oodYarc)ri\o\rd.q rov ev&vrw orrlv xowil ),oytx'i1 rt,lv ovyyp6vov rov )
ex6'pr1 xet xar&. r\q ),o1x1q ev6g Faraday, r8laire ?c oe oy,trrl-',pe aLq Era-
0dorpeq err),oydg v,exd. ro npo6\qp,a Trou etye avax6rler'-pe 

'rr,q 
npureq

c|rorvL4pdveq npoon&.Oereg ur,e?q.r)ravrtxilq urco0a\aoowg xa).crlEfcoo1q rou
1 85 7 xd; rou 1 85 8 . Evtit npoerot4a\e rlv r,a.?ouotaorl rc,lv oxd{,,etb v rou
evdriirov r\q Kolv6t\raq rt,rv Telvcirv ? o Varley ouv{0r(e <<vA anoo,3perd.L
qro "ypacceto rou, 6nov xat xa}ovrev 6u0ropdvog or\ cxtrl4 "(Ld 6prq o),d-

* O T. Tt"ntn,,\r eivet uno{,,{groq 8r6&x xor,o;c, o'ro History, Technology, and Society
Department, Georgia Institute of Technology.

Mra ayy\1x1 tspry+J r,ou xerpdvou nip3uora.or\y,e orlv op"eie .rc,lv toropmdtv
r\c,.xexvololiag nou e[elElxe6erar orlv. wropta r\c, er,Lxorvo,rvieg 

'(Op.riEa 
Mercurians,

Society for the History of Technoiogy) ro renrip6pro rou 2000. 
'

1. A. G. LEE, <<The Varley Brothers: Cromweil Fleetwood Varley and Samuel
flf*a^J^arley>, Journal of the Institution of Electrical Engineers, 7l:i, IgS2, gb8-
964, ,958-964,  c .x \  oe) , .  962.
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xAlpeg>>. <<I la ebdoplaoeq fiprv r\v r,c?ouole6l>>, o'uve1tgsr o Lee, <<fipoos-
,r.6. Enr6r6a(ov'rav oe ralt

TLa aG VeraxLv:1,oetc, 
'EIq tou).er&g tror 6ore vd. pnopei vd. xara6u0t\ewt

avev6li\rd ord. npo6i4,pam rou>>. Ae ioxtpace ya\wre xn06)iou vA \?d-
|  ( \ ,  ,  t  ,  - )

Ve r alq Llee.\ rou oe Xd.?rL rcPr,v rrlv nepapovll rqq r,d.?ouoLc6^rlq' .
Or a8e).goi Varley \rav axapatoL oxe}ot rlq Srdxprolc rou p6iou rou

\  \  ,  ,  ,  , \
r1),excpo}61ou plxavrxo6 o:r,.o ro p6).o xcL rov cpvomo(t a).).& xcL iou lle-
xr?ote1vf'uri 'r. Ito 6vopa r\q enrot{p1C a}.}& ex6 -,^\ oxonw rou V"qXc-

na o;llv Korv6t^qrc rc'lv Telvcov 1re
va ex}toet rouq uno).01o'plo6g orouq onotovq etye xera)'^'r.,[e r ne rp a,pert(o-

psvoq p.e WLc enw6yoil rov,'rIV onote anoxe\o6o'e <<reyv^q-"6 za).ri-r8to> ii
l r r, Sl , l -((rexvl.r l  Tpap.pl)).. z,e f iporlToupevl e?^(coLc, ex(l) ePp/jveuoer r4v re-

, r r r r r a l

xv!r^q T?qaprj c.T,o rrl TxoftLd. a"qq roropr,oT?d.qLd.q r^f1C unonoTLjiLxftq ae-
1  /  ,  ,  / \  1  /  - 1  -  ,  -  f - ^ , . ^ - - ^ 1  ^ - P ^ . t . -

xvo^oTLcq, aq e\c aT,o rc eLo^q ^fl\exr?Lx.ou uTEo^oT[.otl ?rou OLa]*eoO^AOouv

,ge-,e\$ rou t*qxavLxol uno),o1tor'q (apr0poplxavi) xet rov 1).ez'cpovtxo,S
a / 5 O uro),o1Lo1oc, pe rcyvr,r"'q ypappt etve,. o^i,'pepe VLe tonuo-U?r o AoYLo r^ft.

QloT?c./gma ayvo1p6v1 'ue1vo).oyta, eT.ercteq, pe raE'i &IIcDv, rou 6tt ^q Lcro-
t r r r 1 1

?to^(?d.gLd. a^\q ((rexvlr^qq T,?d (*arL>ro-"^f!e-c)) eLvd.L eT,L>(e\rpct)pEVtl ce lAe 
-

, \ l r t r \ r ,

xa?o\Lxec, unoAolLq\Lxeq re1vmec, oricDq euaeq a^qq V,erairoAEptx lq Trepro-
( \  \ z  v ,  ,  , -  - -  /  $  /  - r , .dou. Apera(ot*core, xard.?Xlv, pra p! ou6Lox?d.rLx\ )La>r?Lo\ pe recu rou

1).exrpovtxol, rov 1).excpmo6 xcL rou Flxevrxol garvo;rdvou TLa' vc. xc'
t r l r r t l

ae\o^qooup.e ILcrL I rexvlrYj Tpd,ppl , c\ xcL TcePr;rou a,f\ao-,"\ 6^f1t{eQa",
0ecopoivrAv, ,ptqg xat xc npoi'ra yp6vm rou peoozcold;rou, oC VLc o'lpc-

, r T l 1  ( \ ,
\aLxoraa^rl reyvtx'i",. EvijerxrLxd., ro 1925 I rc-'opta t^\C xe\\^rir\q TPaP-

,  A  ,  ,  |  ,  1 4  n - - ^ -  ,

p4q tlecr.rpouvTAv 1060 o"fild\aLxt) (t)o'Ee e7tt^exu\xe ^(ta ?rep0uo'Lc6\ 610

evc?xi^q?Lo relyoq rou rceproo-rxo,3 Bell Laboratories Record. Itov vn6-

rt'c).o r\q 7rdpou6tao7C evr\<, o Paul C. Hoernel ewiyc F rlv reyv"qr^i
,  ,  |  ,  ,  t 7

Tpappf (l)q (<pta enrvorloYl I or,oLc, dv xaL pI TV(l)orYl eupscDq, cD\c\s oE

2. A. G. LEE, 6.r., oe).. 963. fra pre no).6 yevu\ ewelay\ oa\ c1pevrm|
ceXvo).o1rxr1 a).iap1 rou extcpepe o rc6).epog rnq Kpup.eteq,6I. E. J. HOBSBAWM,
H 

-8rco74 
rou Ki,pa)alou, 184'8-1875 (pr"ogpco\ Alproo0dvlc Ko6p*"o6rx), A01ra,

Mopgc'rrrx5 IEpup.a E0vlxi< Tpani\r,c,, 1994, orLC, os).. 124-125.
3. n. J. NOAKES, <<Telegraphy is an Occult Art: Cromwell Fleetwood Varley and

the Diffusion of Electricity to the Other World>>, British lournal of the History of
Science, 32,, 1999 , 421-459.

4. S. A. VARLEY, <<On The Practical Bearing of the Theory of Electricity in
Submarine Telegraphy, The Electrical Difficulties in Long Circuits, And The Con-
ditions Requisite in a Cable to Insure Rapid and Certain Communication>> , Journal of
the Society of the Arts, April l, 1859, 301-3 10 xat 310-3 15 (ou(r1'u1orl).

5. A. TYMPAS, <<From Digital to Analog and Back: The Ideology of Intelligent
Machines in the History of the Electrical Analyzer, 1870s-1960s>, IEEE Annals of
the History of Computing, 18:4, Oxrufiprog-Aext4iprcc, 1996 , 42-48.
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opd,otd. xd,A' 6trI rI Swpxew anq wroptaq a\q 1),exrp mrlc enr,xolvt,l-
viaq >>6.

TT - '  '  ,  ,  ,  Ttr ,  ,rf reXvIrI TPapp1 nrav VLd lrrvrarouPa rnq T,?d(V.d:'cLxnq. L,xroq an6
\ luno).oytor\q, 0a pr.nopo6oe \d, Iertoupyfioet xal rui,c, pu0puotlc. fra rI p60-

lrrol, I reXVIr:f1 xat \ T?a.Tp"armil y?a;u1un tnpene va ouvEe0o6v u).rxd, pe
tva xaldrDr,o o6v8eorlc. f ta rov uno).o1to,p.6 apxoitoe va, ouvEe0o6v tiear&.,
p.e p.ra pla01p.a rm\ el|o.r,o1. ) Arx& ouvEeEep6vrj pe rlv T,?a.f1.d,rm! Tpap-

, r t t tpI, I reyvr'ri1 Tpappr'l ipav 6vac, on-line uno).oywr1c, 61).e8r1 tvaq pu0-
t  T $  -  !  $  $  '  |  !  -  _ f f  , :  n  ,  s  a  s ,  ,ptotrJc . Loed.rd. ouvOeoepevr') , \rcv eveq of I-lrne puUplrctrlq, drlAaol evaq

unololorryc. fI?o (V.eaL, rov entp"oylo T,eL?c4-arw,p"6 .uou Varley p.e oxon6
rov urco).o1op 6 yJec, T,?ayvcrtxlc ^rcau1v\q p.e v.Ld, xexvlrl ^rco;wn ouv6-
Seuoe ivaq eEtoov enty.oyloq TreLr,a4d.rw,p"6q pe oxon6 rI p60p.ro1 rou eTrr-
-  ^ - S l  $  a  -  ,  ,  t  Ixe?oeord.rou oLrcNcoLaopou vtaq T,?dTv"crlx\q Tpapplq pe vLc "ue1v1r1
T?cq'1;r\, re1vmil 1,r,a.rorr1 cr,rq <8rn)'.r1 .c1).eyp egta>>i .

Ta 6ca parpl(oupe Tra rIV re1v1r1 T?d*V\ an6 ap}pa wropmuv TTou
I

rlv aveg6pouv napev0e rma orc n)tatow pe),6qC r\c, Loaoptec, xanotav d,),Ic,,lv
te 1vo).oyrc,lv enrleletcirvouv rrl olpe ecta rl-c. Qalverat n&vri.i,q 6u ot V\Xa-
vmo[ evlron,txovrcv oe xale ewayt.l.y\ xarowq vtac, popgr]q xux].rip croq
8rnl1c elitxorv avtaq, 0e cr-lpril vrac, 6t evavtrci-rvovrav crlJv xowil loymi. O
Bernard Finn avacptget 6rt rd. T,eL?ay"ere yw rfv ewayu"yil rcDV enrxep86-
oreptov 8rn).crlv q),eyp acptxriv xuxlctl;.r. arliv,, or\ 6aor1 uno)'.oyropcilv xaL
puO;r[oec'lv ue rexvl'td,', T?o4tq, npo!6v1oev <<peya},a 1aoava oxa oaav?o-
Ep6pn rou r6re x6opou>>,, 81).at1 oe {ve cral,po unoOa}.&.ocwq t1).e1pa-
gtac rriC 6exaerta', rou 1870 . Lwntorcirvoupe c.rrlv ,repinrc,lcl avri1, T?o-
c0dtet o Finn , VLc <<x\ecm! neptnroori ,peraieclq an6 VLa r,eLe:1,ctar61

/  ( \  ,  \  /  \  |  A  / NavTLcTAoTt ce V"LC OLcalY.TLv.\ AT,OOO^/"\ y"d.L, r€lJXd,6e pta evUOUCLOOT] uxo-

otripr[1>*. O James Brittain neperqpet 6t 6rev o George Campbell T?o-
re tvE '[IV xareoxev"\ errxe p6do'ue po.lv 'ur7)reccllvrxci-lv xux].cr-rp a-,av rc onota
0a pu0pi(ovrAv uore ve )rerroupyoriv 6niui,q I e?^porr,pwxil rou re"yvqril

,  /  |  1  S /  n  ,  I

Tpcrppl. or ouvaoe^?ot, rou vr,ooexu"4xav c.?xlxd. ps d\\ovxLe rIV <<T,c?c-
n)revyrma an).r'1> cu*,$; np6rao7t' .

S / \ / 1 \ / ,)t1v xorvll 1).alcoa rcdv 1).exrpo),61crlv prlxevrxci-rv, xd xux)'opc.rc 8r-

6. P. C. HOERNEL. <The Artif icial Line> , Bell Laboratories Record,, 1:1, Ie-
n:t,p6pto< 1925 , 5 1-60, cx\ oei. 5 | .

7 . P. STRANGE, <<Duplex Telegraph;, and the Artif icial Line: The Beginnings of
System Modell ing>>, IEE Proceedings, 132 (Part A): B, Aex6,p6prcc, 1985,543-552.

8. B. S. FINN, <<Growing Pains at the Crossroads of the World: A Submarine
Cable Station in the 1870's>, Proceedings of the IEEE, 64:9, Ient6,p6ptoc, 192i,
1287- 1292,,  6x\  cs). .  1292.

9. J. E. BRITTAIN, <<The Introduction of the Loading Coil: George A. Campbell
and Michael I. Pupin>, Technology and Culture,, l l :1, 1970, 3 6-57, c.rr; oe).. 36.
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\ ' ' olviag anoxe\o6vrav <xux).cir lld.xd" qavra.o1.d.ra>> n an\a <<qd.-nArlc 'uIAe9

vraop"erd;>-1 ad infinitum egap,poyil rlq d?Tqq rqq Etntrric q).egorvtac,
'1  a  '  '  '  T7 

ra rov D.  G.xarehr;ye 6e xuxAopaaa "paord. crrq (urcepqa\raoqead.>>. l\4,
Tucker , xd xux).drpr. ead, gavr&.o1.d.xd. egeupdsq xa.'v orIV d?Tq rryq }exaertaq
rou 1880 xat apyLo'a\ va Xplorpozcolo}vret nept ro 1900. O Tucker 0eorpel
6rt ro 6vopr.a cp&vraoue, <<av xd; ̂ rcacpm6 xc.L T,?ogavi.i,q e).xuotm6 GE ou xdl

I en*.p&.r\6! 
"ou) , 

ipav no).6 ).ly6repo exp6tc, an6 Trpoylyo6l.levoug 6poug
6nuq x6x).crlp.a 'uzrepronoOetlp6vo', 'uneperr6a)O.6pevo' 

i'npoep16pevo', oL
onotot xaL Tre1#^ypagav, 6}or, ,pe axptlew q ErdtoEltt''. E&v,, 6niui,q npoteiver
o Brraxevor&w, yl xorv! 1).cbooa 8ev iyet I&Oa, r6re 8ev un{p1e xanow
avaxpt6ew o'rrlv xowil 1).drooa rt,,lv 1).exrpo).61olv plXavmrilv. NIe 'tov o?o

\ / lxux).6pld,ad. qa.vxd.c:l;;d.rd., or 1).ex"rpo).61or H.IXavmot r^qc 8rnl1c q).ego.rvtaq
g.r).o6oa\ Ta rIV eprnepta rouq pe x&non telvo).o"ym6 orotye6.

s r r r t t , 'Lro o 4H.ero d.vro, Icpore rvcd 'ul]V ePplvera rlq re xvlrlq TPappIq (l)q

ev6g r1).extpmo6 pu0prot{, orr)v reyvm\ napa}ooy p00pr.ro1c rcou lexwa,
o''rlv d?X\ rov 6rcirrlXavtxo6 xcrL*uc)-ropo6, pt rov xv6epv1c1 r\c, a\Lopr,Yl-

,
yav rlC rou James Watt rtrrv 'ue).euraitlrv Sexae rtcirv rou |ltxerov ivarou

r  /  ,  A  I  \  \  , 7  _  t

d.L0^)vd. (p11avLxoc, puupr,o'r\q), ^(Lc vd. xd.ad.A^rl1eL, p.E 'EI ouo'o(l)Peuo"! TCOU
; ,  P  |  ,  P  ,  a  ,  , .  $ -

g.eoo^aber (,)q rov aydfiruTpevo broplxcvLxo xairLrd.Atopo 'tCIv fipcdr(l)v oe-

xaeruitv rou €LX.o6-uo6 awva. (gop8rop6q), orov evto1u'rr1 apvltmqc a.vd,a?o-
( \ ,

goooanoryq rou Harold Black (llexrpovm6q pu0pro'trlq). H av&8er[1 rlq
L6aoc,txi6 avrilq ouvdleLd.q 6orpa cxo va epprlveJooupe t,lq avap.ev6pr.evl rrlv

( \  ,  ,  /  s l  I  t

uTroboxyl rou evroxurl apvl'ctx:|Jc a\d.a?oqo0or^fplq (l)q xaaL rcou <<orlv c?x\
gaw6rav oe notr).o6q 6n napalta1ge rIV xor,v1 )-olxiy>lr. To agytxatq lrd.?d.-
).o1o rou npdlrou 1).exrpovrxo6 puOpr.ro'u1 (erro1, a\q apvrlrmip d\d,r?ogo-
E6qo1q) axo),ou0ei aT Vax.p&. wropta rov agAmio,g nap&Io1ou tou 1Ie xa?L-

I  f \  r  /  I  r \

xou Puup.r,orl \"ceIvrlrl ^rca*vry.

O David Mindell nepr lyparlte np6ocpaac, aLC, reyvmtq Euoxoliec lrou d\aL'
g.s.uto7rr,oe o Hendrik Bode, epplv elovraq ro x6x).orpr.a tou 1).extpovrxo6
puOg.lor1 t,rq eplnepr6lov <<Evto).{ Auroex;.r.r1Eevopo6tttt. O Bode, une60u-
voq ̂ fie crJv npaxrmil a(tonotqoq aryq ege6peolc rou Black 6xo Efxtuo
t1).egolvta,q <<axo6yovrav>> , 6ntu,q npoteivel o Mindell , <<a;rco(pd,clo'clx&. ana,r
or68oEoq>>13, 6rav E{}.alve 6n o ,p.r1yavm6q fiou aolo}.etrat p.e'cI p60pr.ro1

10. D. G. TUCKER, <<A Technical History of Phantom Circuits>>, Proceedings of

.the IEE, 126:9, Xenrt1.6prcc, 1979, 893-900, ot1 oe).. 893.' 
I l. I. E. BRITTAIN, 

'Black 
on Feedback Amplifiers' , oao J. E. BRITTAIN (ed.),

Turning Points in American Electrical History, New York, IEEE Press, 1977, 342.
12. D. MINDELL, 

'Datum 
for its Own Annihilation': Feedback, Control, and

Computing, 1916-1945, ArEaxrorrLxi A,wrgt6i1, MIT, 1996.
13. D. MINDELL, <<Opening Black's Box: Rethinking Feedback's Myth of Origin>>,

Technology and Culture, 4l:3, Io6).rog 2000, 405-434, orq oel. 430.
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evvod)vraq, *1rf an furp1 lro, , o. pngavtx6q ruou enrDldrxer rlv avropt1-
t'fotl ev6q 

luxlalp d'xoc,- <<nptnel vd, etvat tva n),r&,o4d avapmrov ouvarogrT-, - r
p&torv>>. I\olcil0eg <<6nc,rq x&norcg Trou n?ocirco:0ei va xolprlge i x&,ra d'T,op ,

VLd xov66,pra nou rou etvu no).6 xovril. K&0e gopd TEou 1rpoo1ra1ei, vd.
qxenaoret t,)q '89 o.a y6v.t, xpudrvouv .cd, n;66w 

"orri. 
Av Eev uzc{pXe <<x&.rt

\  ,  . t  ?  ,  ,  I

::!' 1,,, 
ouvelcilq 

,lecpevrer>>, 
lypaQe o Bode, o erwTvrrlc apv"rptxrlc alvd,-

tpogodorno\q 0a \rav ro no).un601ro <<aetxtvrJ.ro>>. O Bode g.ri)r).ov pr).o6-
6e TLa x&'q |T,ov y.ow(et .y.e guvxd,61d, 6rav dvd.ge?6rav o|o rEavlxd xnq,  , f \  |  |  2  /  s r'ce7"vLx\c' d,vx.o?uU;rlol( pdotrl evoq evro1uril apvrymrlC dvd.r?ogoD6qo,Iq 19q
xa1r ro onoto 6uotuldlq <<6ptoxerat orrrXrq nto, 

'66rco 

"tl 
y6,vta>>'rn .' 

'

T T . -  '  \  ,IIPo'uou oildrtaoouPg rov eTe).ravrcpl6 ,nq Esat6ncrlo\q cou Mindell (u*"o-
1 - 4  s  r  \A7l d.uroexpldevro'y"oit>>), dc 7rd,?d,r\prlooupe xarapTilv 6rt, 6n46,q gatverat
an6 ao e\&.ytoro r\< toroptaq rlq r€xvrrrJq yio'ivnc q).e1p o,pior, Trou, \  , 6 -  |  I  ,po^rq rcc?eveod., ro 1?arvopevo ro onoto neparlpe[ o ,p\7evm6c, Bode xe.
acprlehat o wropm6q Mindell lexwa no),6' noi'ororrp,o.''bprru,ivra., T?oq
ra ntqtD,, nryatvovreq an6 cov Black orov Varley ,o, ori ,* e?y*orryLc
rCIv peyal6rePov. E-vcrLQ€LrJ)\ 1),extp ovtx1C r1).egrr.lvtec, rou 1920 xc,L rou
1930 orc e?Tacr\?Lc rcdv peya),6repcov eratpenitv r1).exr ptx\C r1}elp egtac,
rou 1850 xcL rou 1860, T,c.?er\po6pe 6u xa}e an6nepe eEdlrElc rou 

'rrJ-

).ezrrxorvctlvtaxo6 SrxtJou npoq enrxep8torepa xux).6p c',xo,, *oroiuhxovrav,
an6 olorao^r1c, an6 xo iDto telvo).0 TLxo g&rrooyo, avr6 r\q reyvmiq d.v-

, AroPUup.rcrJC.
f ra rov e?rt,rge).dol e?o oxo).raop6 tilc Era r6naorl; ((evro).r1 auroexplEe-,

vrcpou)> xc'L 
:\q 

Loro?Lol?d'9Lx\q napa}oo\q o'rIV onota eTTr,d,QercL, iipo-
rer,vo yte ilraxLqr\ er.,Lcr?o,Q\ or\ v rcrop i.a rrlq Ay1),iaq rou 1g5g , revr6_
T ?o\d, &e *Lc e),aUtcr[ rapaxapltrl cT,o rIV tor o?Loq?a.gta r1< re 1vo).o Ttaccrilv eE,Lor\v,o)'oyte rlJq xorvovr,o).oyfaq. H nagaxarr+l avr\ p"oprf ,,*ro

,  p  A ,rrl Tvcdpl t 9, va 6o101oer crrjv enocpvy\ x\q Lqror,toTgagmrlc oit^1yvc1c
nou ngoxa),et \ ra6rwr, r\q x).ero'ur1q rEeo). oitac, 

"I; 
|ryri"i1r, *urop"ugfri-

olq p's rIV evomril wtopte *,\C analtuolq r\q xorvc,lvr in= epyacteq pjg-
plrori( 1i,.

14. D. MINDELL, 6.;., <<opening Black's Box>', o.e),.. 4s0-4s 1.
15 ' Ol xocv,vmtq enwt\uec etvet ,i)J,ror e e(omei,updueq pe a\v evdnep&.c-,ecr1

xorvarvrxrilv SraElxacrcirv r,lq e.ra-,pogo8orrxciv, 6).. G. p. RICHARDSON, Feedback
Thought in Social Science and .lysrems Theory, Philadelphia, University of Califor-
nia Press, 199 l. To t}rc wy"veL xe, TLc rLC, er0p,r.,irrcrcxil ,niori1p,eq,6),.N K. HAyLES,
How We Became Posthuman: Virtual Bodies in Cybernetics, Literature, and Info-
rmatics, Chicago-, University of Chicago Press, 1999 I"g rlJ'1vrx& ur,a?XeL G;;g?e6Fev\ u,Lc ev8ragdp oyrl eleiravi *?gzty1"rl: 6?.. z, f KTf Iiruo , i"?rplnr*n
xat lmAex'rm6g 

l?yoy'6e, 
(1;erd'gpeo[ Kororaq .br).irr1<), Hprdav6c (tru aveqtperd.L \rlpepoplvia rI-< e)i.1vrxr1< dz,8oo1<, ro 1a),).rx6 T,?.l,x-orur,o *S6fur , to l g Gb ).

l 1
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I.2. Kotvt lvro).01ma. Kux).dl V.d"xd, Qavract*ead"

To xux).o-rpl arm6 gavrao,p.a 8ev xaraitiuilxe re\rx&, p6vo tov Alfred Va-

rley Eo 1859. O Zax Nre prvrd tyet np6ogara uTToorrl p[let 6rt xcL 6vaq

&).).oq x&.rotxoc, Aov8ivou, o KapI iVIapE, no).eplo{tqe pe qavrec,p-arat':.
r-r ! -dC, o Aoui A)-touo6p etye enrn).dov r,d.?d.anp{cel 6n {va gd.-IIPoIYoupev(
vraope axo].ou0ei 6vrcoq ra. T?o;rra rou iVIapE, a].].& p6vo oad' xetpeue xc

onota ouvdlpa{e evcd orcyar.ovrav 8itroq 't lv s?ttorlp.o}.o1lx1 ropl.l "uY'lv

onota ,roo y:r, ri dvvora qc n).eoveoFtartxqc aEtac, (unepa[[o) o"rIV to'ropr,o-

ygarpta rou xor,vcDvr xo6, avaEe txvlovrac, rylv rcroptxil r8tatce p 6ryra 'rt'lv

re).suraicDv arc,ivcr.lvl;. Iro Aovtivo rou 1859 , exet 6nou o ar,6,p-a7oq rc,.lv

no).6p.o-rv Era'ulprlolq xet entxad.o^f1, xnq wy{oq'ryC A11}.iaq po1Oei TLc v.d'

ouvtSce L xo x6x).c,lpa aryq r,?dlt*d"rtxi1< TPepp rlq pe avr6 r\q reyv^qtryc

T?eVVqq, o en6,peyoq .ut,rv eu,dvc6r&.oel..l.v rou 1848 ayl"lvtrrercL ^(Ld \d.

aTrocuv86cer rllv tlxo?LoTpacpta rlq irr,cTt*d.rm1c xotvt,.lvtxnq wropteq an6
.EIV r8eolol to \ onota r,a?ouota\e ao reyvry6 x0x),c'-rpa rou xe'ga\atov t'lq

' 
nq eEd).lEl . Kera r7 iexaede 'uou t860, ox6re xcL oL reyv1rtqrYl gucLx\ r',

Tpatrpdc rou Varley svoop.a.udrvov'uar, oyerma srct,ru1rll.r,6va , ora tixtua

rlq ErnIlC qlelp a.gtaq, o MapE er,or,eL?&'rat, pe avd).o (d oyerm'q enr,ru-

yta, <<va Verd.q?aoet a^rl yAdaoa 'rou 7r?oxd.x6you 'tou oe V'La evaTvt,lo1

&1pro1C avaLxd.r&.orao7<, T,?oge?ovad,c, aLq ldEerq rcAeovaop'anxfi a(ia exet

orou o Prx&pEo ei.ye npogdpel r^rt i,6Eri xip\oq n 
'cLq )-6EeG irdPd,Taymiq

ay{oetq exet 6rou o Prx&pEo etye npogtpet xLq }.dEerc 6mvo1t fi eoo6qpa-

TOe >>18.

O fciD.oc Arl6oogoq tyet ar,ocd.g4vioer 6n r, dvvota rlg rc).eovao1.d'aL-

xic aEtac, <<8ev etvat x&now pecp{orp.1 T,?a^(V.d.rm6rqra>> atrI& <<I dvvota

Frag oytol^,<, rryq oyto1C Vte,, vnapxril< xorvtovrxnq Eop.1C lrc?d (a^(Tq,
x&now,q vnep|lc opar^qc xd; perp{orplq y.6vo crd, attoreAioy'ard, rne>>'n .

Me c1v 6vvola aud1, ilrav nl6ov Euvat6 \d, >tcaa8erX0ei o opq4d,awy-6q rou

xux).rilpr. aroc, aov xega).alou Era t1c lT,u?a,Tla.T\q n].eova opd'xLxyc, d'ei.ac, xal

6Xr,, or,toc, E{Ialve I x}raom! no}.rrr,x{ otxovop.ta, Era aryq grlelzu9tplq

av.ua).). aTnq o.rIV a^{o?d.. H dvvota 'uou aEwxo| n}.eov& o4d.aoc, unoEl}-rYt

6n ro rEirrlcrx6 aqx\)Lxo x6pEoq rou xux).drp. cxoq Enq x\aom\q ro).rtlx{€

orxovoptaq ow6Eeue ao galvra,61d, tr1c 61p6owq xorvt,.lvtxnq (*at yevm6repa
r \

gu1Lxnql ano,Aelaq. Nopi(a 6n or 1).extpo).6yor pl1dvmot pr'r,).o6oa\ ^fd, xo

.COU

V'6q,

16. Z. I{TEPII.{TA, Qavr&optd,ra rou Mop€'To Kp&"co€'tou Xpdouq,4 Acepyao[a
Ilivilouq xat n lr{ia ArcAvrje \"rrogpaol Kc,rc.riq flenayxitPl"nq), A0{va. Exxpe-
1995 .

17.L. ALTHUSSER xatL. BALIBAR, Reading Capital, New York, Verso, 1979.
18. L. ALTHUSSER xat E. BALIBAR, 6.n., oe),. 168.
19. L. ALTHUSSER xar E. BALIBAR, 6.o., os).. 180.
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/ ( \  ,  , v
iDro orotye6 ovo,p.a\ovrd.c, xaTToLd, reyvm&, xuxl6p. ald, qav'cd,o4.axd; pno-

,erp{oouv ad. dTrotel6op d.rd, avrdtv rt,rv xux}.alpri-
,  ,  t \

TcDV, 5Xt 6prc >rd,L Td. rd'la aq. xux).dlp,d,aa.

H 6vvow r\c vnepa\td.q, enreErlet o A).rovoi,p, tyet xecpa\ardr8l o^r1p.aota.
( \ ,  t v  ,  $  ,  ,  ,  , 1  aefierol <<e?rlped.qeL d.v,e6d. rI oopl rou dvxLxelp.evou rou oT,oLov ao pen ov

7 ' n6 rIV an).r1 xd.L pr6vo evtpyew rnq enrloy{c ov6p"aroq>>?0. He\d.?Td,aaL a
,  ,  ,  |  , A  n  ,

xprlol r\q evvora,q avr\c o'rIV roropl,oT?d.9Lc rnq PuuFtrolq vd. pnoPouos
vopr.i(al va vno6ol01oer o'rrJv xarav6lorj 'rt,.lv xux).crlp &"ri.i.v gevr&.o*d.ra, xa:L

( \ \ r r t ( / a / l

rnq L}eofuo^(Lac, 'ucdv ((g.aupcdv xovaL&)v)) \lrlxavlxcdv, I^exrpl,xcdv , \Lexr?o-
r  \  t A  ,

vLx0")v ) rI-< curoPuup.torJq \(evLxoxe?d.

II. An6 rIV lcropta rlq Te1vr1 rnq fpap.plc

I t

lexrvcr-rvrc.c, pe eur7lv rou varley, I re1v1'u{ T?avv\ fitav tva ,p.mp6
\  ,  /  1  , a  |  ,  ,  P ,

Til'exrpLXo xvxlt.lJ!.a., c\ctro\o &urou rlq T,?aT*d.aLx\q TPeppIq, dx?Lol:Dq

6ntoq, T,?o'rf(oupdvorq, o xv6epvl'r1c \rav tva ,p.txp6 plf avm6 av&Io1o rou
\  ,  /  \ \ ,  ,  |  ,

xvxlrap.d.xoq a\q erpop.Ilavl( chAa, xcL oTTtt)q , 6r\ quvexeLc, o evroxurlq
epvqrmiq avea?ogo86q 6\q \rev tva y"mp6 llextp ovm6 ev&).oyo rou xu-
z),uparo., 1).exrp ovtxqc sfir,xor,v avta.q. Qq x6x).orpa av&Ioyo rou r,?aT1"c-

n t
wo6, \ reXVIrt Tpeppi 0a pnopo6oe r,?oga:viu,q va Xplorponorl0e[ "yw va

a  n  t  ,  |  ,  S ,  t

uro^oTf,ousr, I xd.rccxev\ vtaq xarvoupTtaq I 7j er',Lxe?oecreprJ xprlol vLa"q
vnap^pvc aq r,?cI1"c-,rxic Tpappiq .

f ra ve i,erroupyipet cr.lq pu0pr.rc"u1C, 6nla,q 6:'0 xJx),copa r\q 8rn).riC
1  /  |  ,  / l  P  I

r1/eype,gteq, ^q 
"eXVI'rf Tpeppf (onrog xet o xu6epvitlC rfq ar[ropIXc.-

vfic xat o evrclurlc apvr,rmqc cvcr?oeo86qo1 c, oruq avrtoroLXeq nepmrucerq)
e';?er,e va cuv8e0e t t-,ot 6cre pdpo-< rrJg ex?oic,, ecpo,i avc.r?ogoSoto0vrav

, \ t A r r l \ .  I

Uso'tr) rou xuv"/itDparo( rou PuUPl,orI , \c eT,eor?ege tt)q eto'pol pe lOtorlteq
) r .  /  \ 1 ,  |  ,  ,
t}mq evra,c.\q alJ,& epvqrm\c go?dq oe cyi.orl pe ro ave7ir06[alro lr6poq
rlq elo?ohq, Fe oxon6 va ro exprl8evioer. Aur6 eEr8avrxe60lxe (oropma

>a.qtxa) t,-lq ((ruroexprl6dvrqr, (trtop60prq). 'Oprq, 
I rDavrxl

exprTEdvrcrl 'rou eve;rr06p1rou, 6ni'i,q to 8la'cuncbvet gr).oo'ogm&, o R. Girard
pria,rvrag ecdme TLa 

-vo evErl00pl'Eo rou efir,xorv uvsxo[ xux).op. croc, (no-
.  \  |  |  \ /  1  ,  n  |  |  A ,lse/. ouvlcrT.-"d.t" olo ort <<0u0 Lu.l , ,E'- entuupteq eT,Lxo|ovteq TiPouTToueTouv
x&nom rptrr,, xaxii, 11 onota nptxet va d.Tuoorctlnl0ei>. <Tnd,p1er)), xporei-
vsl, o Girard axolou0drvraq rov Michel Serres, <<e?rrx0r,vrovia p6vov eEarctaq

r y r y' ;t'. 
H grlocogm\ avrtlr;g6raol ufioo'rl',pf.erar vop(olrou prl sfi [,x0rvovlotp.ou>>-'

20. L. ALTHUSSER xar E. BALIBAR, 6.r., oe).. 146.
21 . R. GIRARD, <<From Ritual to Scienc€)), Configurations, 8:2, Avor[r1 2000,

17  l -185,  c iL .<  oe) , .  184-185.
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lt2 TEAHI TYMNA:

0;n,o 'ETJv re1vLxil iT,e?LT?cqi) r\q LoropLxic, )-e rroup ytaq xale xux).alp aroc,
Tcou ouprcep )ra,piave VLa re1v1r \ T?aVW^q. NIe rIV dvvore r^qq n).eova c:Va-
xLxnq cqd4 dvd. XeL?d.C,, Vc fieprTPaq/o TT,Lo Aenropepct)g r\ )rer,ovp^1La rou

\ / t r l s a / \ /xuxAopd.aoc, x\q lEpo.ryq rexvlrlq Tpapp|q olnA4c -urlAeypd.qLd.c,, el:,,LxeL-
puvreq va ano}e[Ea 6n Eev pu0pi(ovrev reqvLxa e],].& xoLva\)Lx&. (a'r, cv-

n  l . t  ,  ,  ,  -  - . l t .  $  Fropuup.l,g0v'uev cT,o a^fiv reXV|'uI Ypappl - ro evefir,UuprJro dev au.rosxplde-
, v \

vIqovr l ,v/ .
.  t t - \  _ - - P  ^  |  ,  ?  |  r t<<.It1v e'p6pvax^i1 r^qq popgl>, el^qyovce o Hoernel oro &p0po nou r?rr,-

1 /  n  ,  ,  /  SAe 101xe ̂ (d ro eva?xa^h?Lo rev:; oc, rou ?repr,odrx ov Bell Laboratofies Reco-
rd, p'w.re1vl't\ ^(?a,p|.ri Srar&.qoovrav 16pol cr,6 prd puOpLortx^i^1 (e[rcoppo-

r \  ^  /  /  \ a  ,T\rLx4) rlnexr?Lx^q alrtcrco\. )q goroTpacpta arcLxovt\eret ro 6m1pap-
Va VLd"q nap6powq rexvlriq Tpappiqtt. Itlv r8avrxi neptnruorl. ao re-

, l

Xv"qro xrix).o-rpa, Srapopco6pevo Era r^qq 6rax).d8coo lq r^qq ex?o^hq , etye
a  /  |  t  - ,  /  \  ,

\Aexr?Lx\ dvrLqrc1\ rol pe uua^fl .cou rQaN"crlxou xuxltr;y.a.roc. Io xt?-
f - , - ! n - , | | ,ooq cT,o't lv Tipoctlcorl  r \c, reXVIrnq Tpapplq ouvicrcxo qro oaL \ cnooro-
Irl o^h,y'eroq 8e Aa d;ipene n).riov va 8wx6nr€,-vcL ^(tc rIV rp6o).1{ 4 o"h4e-

, T : . t r r \ r l

aoq. r-,va elo€.?Xql€vo o'r,Vd 0a picopo0oe rupe vd. ;ipoo),1gOei 6e x&norc
q\V"eto orlv re1\^qr\ T?nVV1' evd), raur6ypova, 0a oweyt\ovrav enp6oxo-
rcnua" ^rt cr,oo'uo).4 oiyparoq en6 ro t8ro orypeto ax6 ao ou,o[o enoortA].ov"uav

. r n r r6\V.d.rd. xd.L Icpr,v .rlv Tcpooueorl r\q rexvlrlq Tpapp lq.r n -  - r ,  -  f r 1  |  r ,  t  rI o qnvc ege uTe pe r !v L)Le e\aco\, d\e\a?x\ra dT,o ro ax?o r^qq r^fi-
).elpagLxitq Tpapp1q an6 ro onoto enoortl).ovrav. Irlv nepfnrcr.ro1 xera

, t r ,
rIV or,ota 6va q\Ve crvo\upouc€, evrir x&norc &)J,.o dgOave couo iDro axpo,

, r s t r r -
pepoq r^qq ex?o'rF, avcr?o(Dojoaovvrav H.eo"(t) r^riC 'teXV 

!'ryq Tpapp lq eroL
- f n r t r t rtt)ore va Eqr,octluer U,e rlv ero'pol coq fipoq rIV evrdaq rou erospxopevou otyperoq

\ r / $ r v l $ a / ,Aolcrr rou ort dreop(e rIV [dw rlrexrgmi^1 avrtorao^q. Erdorpecpe trot c';q
exgo^fi nou p.etdgepe 6\Vc to\q tvraoryq a),),ri evrt}er^r,< xare[Auvolq oe

, , ,
oAto1 pe ro eLoerxouevo e,pe, ro oroi"o xarev}6vovrav oro oq,peto acT,o-1 / *,ri.i.v . T a E6o orip arc a),),1).oexp18e vt(ovrav, e rcrrp tnovrac, troto'ro^Iq olp(
rlv avevdX),1rn dlroffio).r1 oqpa,rli'v. H Xp\6\E1),aE1 rlq re1v\xnc Tpapplc'  ,  - r - 1  a  ,  |  ,  \ - r  ( \  ,F 4 F I A ^ - ^eTrer?elre 'EIV ravr6yPovrJ anooro\i1 xd.L lrtt|,ln olplarc,lv. )t1v lDavlxrl
neptnralol ouveyo6c, acrcooxollq q).eypacpmuv plvup&.rcov xat an6 ra E6o
|  1 1  ,  ,  $ ,  ,  ( \dx?d., 0d ?rpoexulrre tvaq e?rlxepd'lq reyvqr6q Erc).aord,o1.oc, rnq q).e1pa-
gmfic "rca;u1u\< Xli,r,tc vd. 4pe&\e'cat va xaad,cxeuao0ei VLd 8e6rep1 T?a"f

,  ^ .  ,  . -  . - r -  s r  ,  1  ?  \  ,  n  a ,  /  ,  ,
Vd'aLxn 'tIAeTPd,qLxn 

Tpaptll . ).e rpe1ov AeltAollo, 0a Aelap,e eniorlC oaL n
sztrxotvuvta 0a pnopo6oe n).dov vd, etvat a),),r1),enlEpo6oa (interactive).

T T ^ - ^  '  t  ,  ,LlaparqPoupe orl o'urJv neptnruo1 rcou 6va t1).e1p acpm6 oi1a igev^ye
Xcoc,tc va ipyerat x&noro &)-). o, T porl nou a.vdrc?ogoEoto6vrav orIV reyv1ril
Tpappl xar6\qye t,lq n).e6va ova anev}etaq oao nepr6&).).ov (Era qc "yetti.-
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\  sr  |  '  '  '  '  '  ' tx&nolor i t r ) .o
olc). Lr\v r,e?L7r'ca6\ xd.Ed. rlv oTT,oLd. eva 6wd, e9euTs ev&)
,  f \  ,  ,  /  \  ,  t \  P  r \
eguave , eva pePoq rov 7ra?d (opevou fiAeovaov,aaoc, xd.re/\nTe oro nePtba,n-
).ov, pe 'uI En;leoo\a6r1o^r1 6prq xnc, a.v'ctoraoqc or1v re1vrlrn "rca;ryn. O

( \ ,  ( \  a  /  a  ,  ,  t A  aeTT,LXe?jnq 0L7T,A1,TLA.TV,OC, 'cnq rIAeTPd,qLXnq TPAppIC Trpouneuere rTJv Tcneo-
vaop.armil napayay\: an6 oloraorl; rou xux).c'l1,td,roc,, x&nota aEta ipav
o;voan?6rara rr?oTr,arydrcLqrdvo \d. xd.'c6)-r1ye alq r).e 6vao1t a (^o, o^rlpatver,
xdl 6n etye elayle[ n].eova oy"arma), Erat06g.evo 1*epcx&. ^fLd rov apytx&,

, ( \ \ r a , r l -

dxd.rdvoYJro oL7T,LdoLa6v,o rlq l^exrc^Lxnc avawad.jnq \ axow\ TrLo dxaEa-
v6qra, 6rav Eev anoqrttr).ovrav ouveldrg oilp.ara >rq; an6 rd, E6o &xpa,
Erarr0dpevo ouvo).rx& anevletac, cro nepr6d,Ilov.

r \ / S 'Os ,prlyavmo[ iie pnopou oa.v cpvom&" vd ano8eX0o6v au06ppr.\'cd t'.lq gu-
oro).o1rx{ rlv n}.eova op,armil napayuyil portq rou 0a anopptnrov'uav c,lq
zr).edvaq4c crl nepl6&D.ov nprv nort a;r,oord.).ei oq\ v.d.rdv&),orq. 

'Enpe-

rce vA rJTepov e6qet (6no-,q xcL rlyep6veroe) rl an6xpvrltrl *,\q vr,d?E\q xa-
T,oLd.q nleovao,p"armi6 aEtac,, trot dtore, cDq 6w xanoLac, reTvmig vopr.or6-
Iereq, \ T?6c0eo1 r\,. reXVrJ'r\q T?a,ppl.lq ve epgavt\ovrav t'lq vd. d.uaop60-

v f

Fr(e xd.T,oLc avraMaxrm! oyiorl ,peral6 T,c?a.Tu"(\c xd.L xarav&Icrlol(.
Autl axp6uq 11 an6xpuh napayer ro celvo),o^ym6 cpavraop,a. Ot ptlxevr-
xo[ (oro, wropm6 p6vo) v.cL or, wropmo[ (otou Lqxo?LoTgacpm6 p6vo) Tiou
( \ r v s r t l t / l
'ev cvdTvoPrqouv rI ufiooopl 'r(l)v oucocoPeupev(l)v fiAeovd.cv.d.auv \TJ oTrora
nptxet va tyet nagaylet ^yw va lexwloe l 1 Sra8rxa ota xat q ono[a ava'r.,a-

, ( \ r ( \ ( \ ( \ r \ \ r l

?d^(erc[ oreuPupeva jLd. rlq oLa0Lxd.6Laq), xd.xd.A\Youv va ePp.Iveuoouv ro
xUxlorp e r\c 8rnl1c t1).e1p acp'ta.q t'lq evoapxaorJ rlq gr).e),e 60epric avra).-
)'ayic, o( pLd }teilmaota reyvm\q c.vroxufitpvrlorlc, rl onoi"e 6prq xd.rd,-

t l r ( \ t r r r A l l

T?eTeTd.L CTCO Xd.aL TO CT,?OOOLO?LCTO, CrCO eVC QLVTCO\*C. AvTr, VtAq TeToLd.q
, t \  /  1  ,  f t  A  t  I

dvr()?uuFrcTlq, 7j svvole rlq rineova6vd.rLx\c, d.1Ld.q, rc?orcveLoc pe 6v.orco
rrJV ane).eu06pc'-ro1 rlq roroproy pegtac, an6 rrJV elelrav{ re}.e o}o1ia rlq

1  \  , A  p  t  r r \  r  t a  ,  I
gr,Ae^euuepa avroxvbepvoupevrl€ e-(e^rqlC^", Tc?cT,evr,er orYlv Lcao?LxI fiPaT-
,perm6r\rd. r\q StaxvltpvloyJq an6 rrlv xcrcLrd.).rorrx1 T,d.?a.TaiTtlt'.

To nepr6ril).ov trot au,otgvc.Lxou,orctrat, i, axpt6toae?a, nap&"yerat tva
P r \ \  ,  t  I  l  r v  \

?repr,b6r,/r^0v praq qvTxexPrpevlq guorJG, avrlc Tiou Tcpoo'rord.qeL orIV Tinsova-
o1d.rLxi1 a.lte (o"ou xd,T,Lrd.),rcp6). Ir1v
apvltrxl a.vd.r?ogo86qo1 orc n\atow

rcporc'ru ytaxi^, pou
n l

rI-( Us(l)praq rlq

/(\
eyr,d.Loeuon o'"trv

t l
t

"pltgtx\C prjxavr-

23.lra 'r1v Llro?LoIpegmi evri are)'.eu0tpr'tcr,, en(, r\ lxorra rq< xptrtxig 11<
x),eemi1c, eix,Lor\1,r.olo1iaq, A'. A. MIIAATAI, fm r4v Erotfiprl ';q6 loropbq Wdq
Eno'rrytqe: Mm Eoayayq a,rv EnonipoAoyia';ou A)'rouo{p, A0r1va, llolftric, 1990.

24 fra q oytoy r8eo).o1iaq xal', xanna\ro-,cxi1c T,d"?df@^fn<, an6 r4 oxon,.a rlr1c
xpntxil< rlq 

'*),iotx\< 
rco)'.rtrx{€ ocxovoyti"eq, 6I. 

'4. 
AATOTIEP, <To flp66}1pa

rou 
'Os'srpopl.oJ>) 

o'rov MapE>,, Oioeq, 66,Iavov&.proc-M&p'rtoq 1999, l l-20, xa1l.i,c,
xcl A. AHMOTAHI xar f . MHAIOI, <<Oeorpia rrlc Altaq, IEeo).oyic xd.t'Oertlt-
op6q'>t, Oioeq, 66, Ievovaptog-Md,ptrog 1999,, 2l-7 4.
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x\q eLlcTo4.aqracv orrlv ano8o7i1 r6tou'rv rc).e ova o,g.&,riu: v Er8aox6pEvor, 6rr
I

elrLr?en,ercL vd. uro06roupe 6rt Swrtleret Vta enep6glor^rl <<8e[ap.sv{r) ri
onote Veq tporpo8 oret ps rciolprt e ropol xe}uc, xc; Vta enepdpLor^rt <<8e -

r  |  |  ,  ,  /  / N  'qapev t)) o'rIV oT,oLd. p?ropoupe vd. ?ifipexoupe dT,e?Lo?Lqrc "uylv L)ta po ! cDq
d.X?\ox\ expo^'q. Irlv r,Lo o,Xete neptnraoq, aur^'q r\q erpopl Xeviq, \

! ^ , - - ? -  /  $ _ t l -  t  ,  p  /  $  ,xard.A\4^rt r"qq Tip(l)rlq o€lapevlq eLvar. o bpacr"qpeq xcL t^f1C oeurep nq o
o'upruxvon\c: o xv6epvl'u1c x^qc, art*oyr,yav"h,c uno"ui0e ret 6u auropu0,pt(et
xale ,pem6d'^'q ?o^\q ,pere\,3 rtr.lv 86o ).6yc,r ,gera6o).civ xor,vcDvr,xav (^.X.
avopotoy'tvew cdq trpoq r^\ Seltorcyvte r^qq ep"lacteq xara rlv rpogoSocia

,  , \ - -  |  ,  /  ( \  /  \  r  \  |pe npcD'rrl uAf ^, xard. a^fi xplol rou r?ogoloroupevou ep li letov) 
^\ yevr-

x6repa,guomiui', (^.X. avoporoydveLa uq npoq rrJ 0eppavrcx^'q txev6rqra rqq
,  , \  |  ,  |  |  ,  ,nporlq uAl( 610 eoarePLTo 'tou xcuc-u^r1Qd. rl rYjv rltvxrm^q txavdr^qra .uou

atpe ^h r\q T\q cro e(arepm6 rou oup?ruxvr,-,"u1).
r r ,  ,  ,  ,  ,  \  ,  ,r\eTd, qexLXLlTLxo'up0?T0, evlcxuo'uTcc,'uov .rsxvo ),o^1txo v'reTepy.tvlclt o xcL

r\ ou^(Tev\ rSeo)-o1ta rov <<pa'ipov xo\)ito6>), ot xvlepvireq -*qxcvtxot, nle -
_ l  \  ,  ,  , r  r  IxT?LLoL, \AexTpovtxol- Tq.?ou6Ld.61^fixxv cr. lq anooet\^r, Tou a"u-,ot-Ld.T[,clJ.ou

(  t A  p ,  / 1  \  s r  ,\euiopuullrcl , *vroxubepvlo'1, au'roeAe lToq). ,Lc1v r,?eT*crLxor^rtix., ^q e r-
oayco^y^i1 rouq anarco,3oe xoLvuvtxil p00pro1. Oa nepropto ra orqv .;ie pinrcD-
6^rt'EIq reyv^qr^iC Tpapprlq. H xerecxeu\ r'qq xdl p6vo crlq axp$torepou

\  ,  - - - . 1 , \  _ - . _  t  ,  ,  ,  t ^

IAexrpLxov avaAoTou a\q T,?aN"d.rLx\q Tpapp4q -er6L aqie ^fi puuprcl vd"
6e),tr6vovrAv ̂(Lc vd, pnopei va eu\^r,}et I T,d.?d (lui.Tlxor^qrc- npoijzc60e -ue

eEer8rxeu;rdveq >rcl e?Teon66peq Sra8r,xaci,eq. f ra vc ro u?roorr'l pF,, 0a ava-
gt?a x&r,orcq e\aytoreq T,c?cl1p1oe rn an6 .r1v dpeuva pou oyenxa pe rrv
eLoLxq fisPtfirctlo^rt xdT,olcr.lv rexvrJ'rcDv Tpappcrlv oL oT,oLec, xcrc6xeuao'U1xa\)
xd.t Xpf orponori0l >rav ̂ (a 'rov uno).oy LolLo xaL r\ p00pro1 xuxirop d.rllv
evepYereq.

/ 1 r - \ r r r l \ i \ ,(ye(,)p(l) TtoAU Xc.?axr\?LciLxfl 'rlv sp.?reL?td. *,TC ol.d.Od.c, "t(l)v 4AexcpoAo-
Ttllv pl1evtxc'lv t1C General Electric lucL rou Union College , T1 onota }eu-

, t 1 1 r r -

PIoe aaL eLxe o^ox^lp(l)oer anv xcraoxevrJ praq rexv\r\q ^rcd"pplq yLd. rov
uno).o1to,p6 xux).o.r1.r. &,roiv pe r&Eoolq r1).e xrp mqc evdple laq aI). a avax&).u{e
!  P -  t  $  /  l $ ,  ,  ,  |  , vorL Yl ocolxn oo\.Lx\ t*ovd.jd. rnq rexvrlrl( Tpapplq xcrc>tepparl(ovrav

.  $ , / .  ,  ,  ( \  ,  s t  ,  Ig.uo'rlpt(l)o(l)q, x Jd?G >rdTroLa fipoeroo?ror,Ylol xd.L drlcrlg \d. ur,d.?xeL xdTroLd.
neproErx6rqra?i. Ac oy'Jp.ett,l0e[ 6rt o 6aotx6q oleEwomlc avrryc ,cnq rexvrl-
,ic Tpapp1q 8ev {tav &}.}.oc an6 rov Charles Proteus Steinm etz, o ono'toq
ipav o onouEa 6repog tqli,q 0eorplt m6q llexcpol6yoq ,p.r1yavm6g r\q eu,o-
Xnc nprv ao p.eoon6)-epr.o, Etaol,p6raroq TLe an E1p6on Erarunorp6vr'l re-
).eo).o1ia aou, o0plgrrlva p.€ rrJV onota ,Eo 16).og rlq eEdfuEIq .cou e(1).e -
xtpro;.1o6 0a iryav o ooora).ro46q-I Ere60uvo1 rlq General Electric, 6i,-

25. J. H. CUNNINGHAM, <<Design, Construction, and Test of an Artificial
Transmission Line>, Transactions of the AIEE, 191l, 30 (part I). 245-2b6.
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6arc1 TLd, rn ov,p6ar6rr1ra. >rd7rL'cd.).rog.o6 xat elr1.exrpr,opo6, Eev etye cpvotx&,
-  -  . !  -  ! P : ,  ?  t  ,  ( \  ,  s ,xdvevd, TtPobAI1pd. \d. d.lLolroLet, rdv\oxpovd., >tdr rn dta,gopa rlq p.e tlg rdeeq
rou Steinmetz yw t1 Eragrlt ,ort xou xalu,talrpod orq gl).e).eu0eplo1.r.o6 a)O.&
xdl r\ oup.gt,lvta rqq Ve xLC, re1vlrtc T?a4p64 rov TLd, r\v enrc&,yuvol rou
e[r1].exrprop.o6 t'l€ plov68popoutu.

O Dugald Jackson, Ereu0uvrlc xdl toyvp6q &vEpaq rou T,pfi,p.aroc, rt,lv
Hlextpo).6yo.rv Mllavmtbv rou MIT an6 rI }exaerta rou 1910 trq xn
Dexaerta rou 1930, vntp,p.ayoq r^r1c aEtonotqorlc qq aexvnr\q ^rca;pp1q t,lq

a  /  a  _ - $ - - ,  / ( \  /  1  \  /e? (d.AeLou-xnet0tou TLd. r\\ exTraL)euol rtr.tv goLrnruv lAextpoAoyrrlv ttrl1a-
vtxtilv, evayvaproe oe 6va ouvd8plo rou 1923 6u 11 wropta r^r1c xd,ad,6xevr1c

, t t r r r t : r -xd,t x?nolq r(l)v "texvrJrov Ypapp(l)v oao avwd aov \rdv eva,q <<aTcdvaq>>''.
O ayuvaq avr6q \rav 16oo 86oxo).oq, tbqre o Jackson tpfte re\tx&. eu,Lxe-

1 / r \ / ( \ ,gil'qc 6a\ VaXn rIV xaAurepl eepedpeia rou, rov Vannevar Bush, rov

llextpo)r6yo plxevrx6 o onotoq, eltonotdtvraq'rlv epnepi"a .uou cx\ VoXn
xara rc.lv ?rsptopr,op6v r\q uno).o.1tcrmig -ve\vLxi)C rou lreoozio].dpou, ercL-
id10r1x e TLc q 06o1 rou yev mo6 Dreu0uv ti r\q ca?d.ar.i.rmrlc dpeuvag xar&.
r\ old.?xeLc rou Asurepou LLdTxooprou lro^sH.ov xdl eql"\oe, werd. rov noArpo,
a\ Sopt rlq xparm1c te 1vo). oymrlc xc: eT,Lqrpovtxryc riolrtrxrlc nou

t l

enmpare[ c'lq xaL olpepa?8.

O Arthur Kennelly, apyrxa ouvepy&t1c "rou Thomas Edison y.d.L orl
,ow{.yew xa?ryqrrlc an6 xorvo0 oe Harvard xat MIT. o enr6l6nov r\ El-

$ -  -  {  ( \  P  t  T \  |  , ?  |  6ocxro?Lx\ oLd.x?Lo\ rou ljusn, rod,tr,oq o"up.Tepd.6xdr\q rou sternmetz or7
p.aO1pa rtxonotrlol r\q enro'r{p1c r\q liexrpopl1av mqc TLd rLq ava yxeq

_  a  ,  t A  \ ,  '
rou u7io/roltopOu xd.L r\q puuplolq xal, e7![?r/itoV, T,aTxoqFtc,lq avaTvtr)pt-

/  N  ,  ,  ,  , ( \  t  to"pevoq cDq o .LjLxore?oc, orIV 'reTvIrI Tpeppl v"erd.dool-c evepTereq, eT,e-
preve 6rc ovyygev"vd.xd. rou pe 0e,4a rIV re["vr1ri1 Tpappi vd, egrcta TTJV

/  1  1 ,  ,  ?  ( \ /  ,T,?ooox\ 
"(l)v \Lexr?o/r0]rDv p.'fxavrx(l)v cr\ e\etocxeucT'J fiou arcenowrav

TLc- rrlv xeraoxevil xaL x?\c\ preq re[v?rlc ypctlplq. llo),6 xc?0;xxylpr-
orma, cT,clio6vrav enrEe[r6r\ra cxoq\ xd"L TLd. r\ gd.Lvo,pevm&. en]r\ e?Ta-
ota rqc, o6v8eorlc rt'lv xa),al8iov preq rexv\r1q ^rcapplctn. fvalpi(ov,p.e 6rt
oL ouvE6oer.. rou ENIAC , rou nepiclpou <<npcirrou> 1).ex rpovrxo',3 uno).oyr,-
ori r\q }exe.edeq rou 1940, 0a anamolcav rlv epTaota nol).drv yuvarxdrv

26. R. KLINE , Steinmetz: Engineer and Socialist. Baltimore, John Hopkins
Universi ty Press, 1992.

27. D. JACKSON, cro F. S. Dellenbaugh, <<Artif icial Lines With Distributed
Constants>>, Transactions of the AIEE,42, 1923, 803-8tg xe.t 820-823 (ou(1qol),
cr1 oe).. 821 .

28. G. P. ZACHARY, Endless Frontier: Vannevar Bush, Engineer of the Amer-
ican Century, New York, Free Press, 1997.

29. A. E. KENNELLY, Electric Lines and Nets: Their Theory and Electrical
Construction, New York, McGraw-Hill, 1928, ortc, o"e).. 221-222.
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or onoteq, r,l"oa an6 ad. glita anq Elproor6r\aeq, entnova xa;l pe EeElote-
I  A  ,  ,  S ,  ' l r l  n  l l -  I  t -

XvLd. 0a nap\ (a (d\ xG aird,,Ltoupeveq ouvososLq'"' U[ ouo avopeq fiou direL-

xov{ovrat oa^fi gtl.lroypacpta 'uou 1925 vA ouv8douv VLa tetrv1t1 Tpappl,
-" lv xar&. av&).oyo rp6no.')t H reyvryril Tpapp{ rou 1925, 6nuqepYaqov'rdv
xd; o 4).extpovx6g uno).oywr\c'rou 1945, ilrav uno).o1wrtc, "F\Lxhc, X?n-
orlq pe 'rIV npoijn60eol 6prq 6n xanoreq \ x&norcL e?Td,\6rav extnova xat
s  r  ,  a v  ,  $ ,  t  -  s - -  l ^
deflorelvLxd. \(Ld. va fipooc,ppogouv 'r[q ouvoeoelq oag exd.Troae eLoLxec, u?To-

\o ytormtq ygiyerc,.
s  t  ,  ( \  ,  ,  ,  ( \ /

)TT]v epeuvcr pou evdwaepopar TvTx.exptFeva "(Ld ro xCIq I er,Lxe?onq
P a / , I

beA.crrrlol x^qq Td.?d (@"(Lxor\rd.q aTro rTlv efil,pr]xuvoYl rct.lv r,?a^(V.d.'[[xcdv

lpapp6v per&8oolq l}ex'cp txqc evtg lewq axe':'olqe x.aL 6e).tr,olp.dveg ae-
|  ,  ,  ,  t  "  , A  ,

Xv|req Tpappeq, xd.xL xo oT,oLo, Fe r^fl oel?d. aou, fipouiTeUe re ?r€Pl,oooreprl
?  ( \  |  ,  , A  1 l - .  -  t  n - - - -xd.L T,Lo e\ebmeupevl e?Td.6Ld. \(Lc a\ puuptol rlq eTrr,Tr^eov d.ord.v€.Lac, rnq

T,?d (V"d.rmqC Tpappiq. Iip.gtlva pe rIV un60eo1 pe rlJV onota ep^1a.\op"at,
t ?  \  ,  ,  ( \  t  ,  I

I auqlol rou x€,qd.Aatou Tta rI p.erd.0o6\ evepTeraq Pe exOH.I pexpurePeq

Tpappdc pelo.rve oye:*x&. ryv epyeota rsou anerco}vrav "(Ld. r\ p60pro1 rriq
enrn).6ov aoraOelaq a).),ri Eev andgeuTe r\\ er,6).u"u1 a6\qoi1 a^\q. To 1912,
t  ,  r Fevaq ouvepTat\q rou r\ennelly, o John F. Douglass, orrJ 6ao7 rc.;v uno).0-

lropr.drv .rou pe Vta reyvryril ypeppi, ro1uptorqxe ncDq, enrci).oug, $1rav
( \ /  , A  ,  - -  ,  ,

enmepoeorepl rj puU1.[ro1 rcov paxpurep(,)v xaL iT,e?t66oxe?o 1rd.?dTaYrxov

Tpappcbv eva).).aoo6,p.evou pe6Wd.xoc, an6 aLC, xovrlrepeq xat\r16repo Trar,d,-
t  ,  |  ,  l o  , f \  ,  r  - - V -  -  l r \ - , - 1 - -

Ttl)Tr,xeq Tpappeq ouvexouq Peuperoq"'. Unct)q o|rcrlq Tvtt)prge xave lAexrpo-
\  ,  /  /  ( \  ,  ,  1 1  t  t

Aolog plxavtxoC, I p.erd,dool evepTer,aq pe rI popql evan^d,ooop.evou peu-

Varoc, ipev,, an6 oloraoqc, nepwo6repo enrxepE{c a}.}.& xd.L neptoo6repo
1 r a 7 r ,enrogal1(. kara rT Tropl FOU, o Douglass evacpep6rav c.xn oyetxil p.e[coo1

xnq puOpror mrlc epyaotaq ax6 x\ Erd,Oeo1 ev6q ax6p4 pela).6rspou xegd,-
).aiou p.er&8oolq evdple r ac, xd,L 6yr orqv an6).van r^rp avEnol . L,wgogerm&",
n  ,  r \ ,  ,  / 1  t  t  $ .  1 -

0a lnpene vd. rov npoo06ooups orov paxpu xara\oyo oot'lv xa'cd. 'ry drap-
>rew. rtov arc0vo.lv 'ryq xaclrLxd).r,orlx1c vsc,r'rep m6r7ra4 antrvyav vd. egei,'
pouv ro aemtvrp o33.

30. J. S. LIGHT, <<When Computers Were Women>>, Technology and Culture,
40:3 , Io6).roq 1999 , 455-483 .

31. C. P. HOERNEL, 6.n., oe).. 57.
32. J. F. H. DOUGLASS, <<The Propagation of Electric Energy by Standing and

Traveling Waves: Experimental Test of an Artificial Transmission Line>> , Electrical
World, 60: 6, I 0 Aulo 6orov , 19 12, 3 I I -3 13 .

3 3 . H lEe o).o1ia c1c reyvtxryc p60p.lo1c ("o, aucopu0p.r(6g,evou xux).dry. aroc) 0a

;,r.nopo6oe va rEc,l0ei xaL uc, exei,vq 1 lEeo).o yta rov aextvrpou rl onota rap&let xa).6-
repd, o,covc, nto np6oqarovc, a,ubvec, anc, xdrcna\toqtx{c ueo"epm6r7rac,.lw rqv wropta
r1g enr8trEnc .cov aetxfvltou, fl.. n. W. J. G. ORD-HUME, Perpetual Motion: The
History of an Obsession, New York, St. Martin's Press, 1977.
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Tr1 Eexaetta, rov lg20 ot ypau1u.tc, perdEoolq 1).exrptxryc evtpyewq eirL-
prlxOvovrav pe iva [6gpevo n].6ov pu0p6. llap&tr].1la , e1xd,Lvw(ovrav I
enrxep8{C Elxrdorrl avrcbv rt'lv ypap.prilv xd; n Ela8rxr6orl rt,rv c.T;1lLa-
tl(6;levc'lv Erxt6alv lpap.p.tilv. )6p.gr'lva pe rrlv exri.p.t1o"r1 rt,lv 1).extpo),6-
Tov pl1avtxdrv 'cnq Westinghouse , xo anor6)reo1.d. ipav 11 arel),{ Elp.loup-
Ttac <aveEd).eTxrov Opavxevor&,w>>, x&.rt rcou xa0wro6oe entraxrmfi rrJv
epyaota nepwo6repov xd,L lllo e[er8rxeupr.dvalv 1].eXrpo].6yolv lrl1avrxrirv pe
oxon6 11 6e\rtaorl rt,lv reXvmav uno),0 ytop"o6 xal p00p.rorJq . Dra n\atow
avr&., 4 re1vrJrn T?a;4piq evtpyew,g, g.e ?Tporo6ou).ta rou Bush, v,exao6n-
p.a.rt\erat o'rov <ava),uc1 Erxr6ou>>, VLd Vnxavi rj onota. Oealpl0nxe ax?L-
&ioreg rl xacL yevm6reprlq X?nonq oe oyto1 pe rlv rey"vr,rfi ypdtrtl'l a).)-ri
p'6vo ago6 ayvo{gnxe ro n6oo rcLo no}.0n).oxo etye oro y"ere\6 xaad,c.rei. ro
unoloywrm6 t?To erratrtaq rlq enupilxuvolq xel rnq Erxt6alolq rt,lv Tpap-
p6u'n. flap&I).1).a, an6 rLq a?X€c r\q }exaertaq rou 1920, t dvvosa ,cnq
teyvrlrtlC T?a;W\q uno).o1,opo6 xar p60prof( e?uxor,v uvwxo,S xux).rip. d,roc,
avrtxaltorarat an6 dvvoreg 6ni.i,q <Sixruo ano,ptprlolq xet elwopp6nrlolq))ru.

Ae o'upgc,lv o6oav navraq 6}or pe rIV xep6ocp6pa a)i).& xd.L enlxiv8uvrl
enupilxuvol r\c, d.7r6oraor,c per&8oorJ( r1).extptxrlc evtpyeta.q. fra x&nonvq,
Eev u:i1?Xe, 6nac, ouotoxparm&. urco0drer o Loro?Lx6q Thomas Hughes o;xo-
).ou0cbvtaq .rIV r8eo),o1[a x\q n].elo{.,r1 qtac "uCIv 1}.ex.upo}.61orv plxavr xtitv,
x&norc reyvm6 (ovtoloymo) n).eovdxrn4d oxo evatr).aoo6pevo pe6pla36. f ra
napa.6eL^f4a, orov Harold W. Buck Eev apeoe xa06).ou ro ev8eX6pevo iT,e-
pamtpto entpilxuvolq 'tc'.lv r,?cTparmtlw ypapp.rilv per&Eo onq evtpyewc, .co
onoto vr,e?d,onto0rpe 6e tve ouvdEpro llextpo).61c'lv prjxavrxrltv o F. J.
Dellenbaugh, o onotoq firev o urie60uvog rt'lv unololopdrv WLaq rtrowq
entplxuvorlq o'rrl 6aor1 xc.rd.oxeulc xdl X?\6\c .ue7,vr1tcirv 

lpappcbv oro
flapapr\Wa 'Epeuvag 

rou Tplparoq Ff).excpol61orv l\frilavrxcirv rou MIT.
<<H reyvtxil uno8opl rlq p60pro1c rlq perd,Eoo'f(>>, eli1plce o Er,agolvcirv
Buck, <<nl1or&\et oe p.dye0oq r1v iEra q Eop\ r\q g,etdEoo\q. Bpe01xd,v.e
p.s avril eEarctaq r\q 86vap1c 'rou e0rop.o6 xd; r\q napa}oorJq a)r).ri elvat
repadp"opgl an6 ryv &no{1 x\q ir?d (V.d.rm1c plxavr x\qr, . <<Au-r6 axo6-

34. A. TYMPAS, 6.rc, fra r1v oyerm6r\re r\q 6vvoreq rlq rcyvtxrlc axpi6etac,,
A. M. N. WISE (ed.), The Values'- of Precision, Princeton, 

'PrinCeton 
Universit,r

Press, 1995, xelcbq xat ie D. Mackenzie, Inventing Accuracy: A Historical Socio-
Iogy of Nuclear Missile Guidance, Cambridge, MIT Press, 1993 xar Miriam R. Levin
(ed.), cultures of control. New York, Harwood Academic, t999.

35. R. S. HOYT, <<Impedance of Smooth Lines, and Design of Simulating
Networks>>, Bell System Technical Journal,2:2 1923, l-40 xar <<Impedance of Lo-
aded Lines, and Design of Simulating and Compensating Networks>>, Be\\ System
Technical lournal, 3:3 , 1924, 414-467 .

36. T. P. HUGHES, Networks of Power: Electrification in Western Societv. 1880-
1930, Baltimore, John Hopkins Universiry Press, 1983.
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Terd.L>>, E{}.o-roe o Buck, <<t'rq e[opo].6Tlorl x&.nowq axalogwr\C a8uva-

Vtaq>>t'. O Buck xaragepe trot vd, d\d(vcrlpioer 6n ro relvo),o^ym6 cpavra-
(

6Wd \I ((axa06plor1 a8uvaprta>) Eev 4tav &I),0 ax6 ro rtpaq r1c pu0p.ro.rr,-
xnq unoEopliq, ,o onoto etye 8lproupyipet ro xuv$1Tr rou xdp8ouq pdoco tr1<
exryfixuvofc x\q Tpappic g.er&Eoolq evtpyewq.

III. T w r'lv Iorope oypaqta rnq Te1v1 r\q f pappic

Te 6oa tranrorr'lvou;re pe).ercbvra.q rIV wrop'ta x\q re1v1"ric Tpapplq
r / r r \ r ,evtpyewq (II) irac,d.rnpouv'rer, ozir,lq efEape nporlToupdvo-rg , xd.L or\v Loro-

?ta r\q reyv1rryc ypapp1q enrxorvavtaq (I.t). flager^qpoilret entc^qc xcL
o'cIV torogta rou pl1avrxo6 puOprorrl (l onote npolTetrat lpovo).oyma)
a).).& xcL or1v toropta rou 1).extpovrxo6 pu0prot4 (tf onota axo),ou0ei).

NIia nepiiiou Sexeerta y.er&, rrc, o|etec, er,Lorlpdvoe L< rov Buck, 6rav rc).dov
1 npoib,3qa reyvm\ o'uoorirpeuol npoerot4aYue r"o V.Erq.66\V.crto,g6 qc 4tre-
xrgm\q 6e 1).exrp ovtxil enoyil xcL rlJq reyvqrryc T?a*V\q os evwyv-"^i
apv1rm\c avd.r?ogoE6q 6\c,, o irp6Spop.oq 1trextp ovm6q ,prilavrx6c, Bode
urcoxpedr0lxe va avaTvt,; ptoet 6n I rrtlrl rlq X?\6\c d\td,r?ogo86qo'Iq
<<xare\tlyt, re\ma vcr etvat anpoo8 6xr1re ,81tri" ener81 <<0drer rov o6e-
6wori1 avrry.trorco pe vta 6ap'r1>>. O rllexrpo).61oq ,p'r,7avm6c, 1ptoxeret
relrrx&, 6e VLa <<xar&.ord,6n ane).nr otaq>>, I onota Eev c\aLl;crosnt|oet Xi.i,r,tc
'ulv ex vdou ava\ilrlol <<vdc,-rv epla).eio)v>>'r8.

flprv 'ulJv 1).extp txil enoyil, or";- d?Xtq ax6pr1 .uou 8ex arov ev&.rov arc-
)d, x&norct zrp6Spopor p.Ixavo)-6yor prlyavmot rouq otrotouq o Bruce Sincl-
air anox&),teqe euerox6rare ((or, gr),6oogot p.lxevrxot>> rou Franklin Instit-
ute 'qq Ol),aE6lgew.q,, etyav en'to^q< uzro1peal0ei vd. a.va.T.vrrrpioouv 6u o xv-
p l

6epviryqc r\q a'rp.opl yav^qc Ee plnopoUoe \d, cxd"Vd.xipet rL.\ expi,,Eerc rou
p r n6paor\pa a\q, ot onoteq xat qxorovav av0pctlnouc, ax6,p.q xat xar&. |,ex&.-
Eeq n exaroittd8eq3e. Ie re\evrata av&).uori, I reyvtxil avrop60prol Eev
enapxoloe TW a\ p60pr.o1 rt,lv Ee[ap.evarv &vt].1o1c xd.L an6ppr{qc evep-
"yewxo6 nleovdc1.d.aoc,. O John G. Burke dSer(e 6n 11 p60pro1 ro)v ercrppe-
ncirv oe exr\E\ 1pa.ori1pt,lv anarcoitoe re\m&" iva ov^lxexguptva wyvp6 xd.-
ntra).ro rm6 xp&,rog*o .

H enttvyta qc p60g.r,of€ (pr,a EtaErxaota, 6nac, elEape xd; o.cn ].erroup-

37. H. BUCK, oro F. J. DELLENBAUGH, 6.n., oe).. 822.
38. F. BODE, oro D. MINDELL, <<Opening Black's Box>>,6.n, oe),. 431.
39. B. SINCLAIR, Philadelphia's Philosopher Mechanics: A History of the Fra-

nklin Institute, 1824-1865, Baltimore, John Hopkins University Press, 1974.
40. J. G. BURKE, <<Bursting Boilers and the Federal Power>>, Technology and

Culture,  7:1,  Xerpovaq 1966 ,  l -23.
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Tta r\q reyvryrlc ^(?alvq\q Erntr{c q}.eyp agta1 Ereupupdvlc a.var,c.?a,Tl.i..
.nq rou LoLarLxou trrq drlp.ooto ) npovneuere TevLxa .uIV er,Lrux\pevl ou-
yxp6rloq xp&.rovga'. H p60pro1 rnc, d.Trogvyfic rt,lv elyevdrv aqra}erdrv a\q

, , , , , P ,
lT,dQaTaTIq dT,d.Laovoe ao ro1upo qwd anc, T,d,pepbao\C an6 VLd, 6uyxex?t-
*6u, xotvCIvlx\ xv6dpv1o1 xat 67t ro aoleviq oi)t;;a ev6q repvLxol xvfiepvil-

/t1 (aq olg.ert,rlet 6rt oro xow6 reyvm6 ),e[l],6yLo ad, oip,ara rcdv puOplrorcilv
ovoy.a\o\trd.L iT,?aT4d.tl, <<ao0ev{r) . 

'Eva 
x6x}.ol;r d Ve re6v\.cn T?dV,,Ai1 ait-

r ,
\ave rlv 7rd.?a,y r^rxor\xd. rnq qleyp agtaq ad infinitum, I onoi"a dprq,
an6 o,3oraor1c, TLc- ptywrrl xepSog opta, ana,:,oloe rrJv avr [orotyrl au\t1or1

frnq xarava.).oor;C. O cpopEro;r6q *aq naptXer .rrj oagtorep"rl toac, dv8er[1
rou Trcllq I av\r1or1 rrlq T,d.?eyaym6rqra.q 8ev pnoget vd, a?roouv8e0ei an6

,  -  ,  1  Y 't1 peeorl t1g rcapalt,;Ttxylq eue).r[[aq+z: psa aglyrx{ ncrp4lc'l1,r1q gp.gayiqe-
v'rav vc puOpi(et cpvom&. rrlv xe.rav&).oto1 pt1rr, rl orrypil nou I eyyevlc
au\qo1 r\q eoralewq npo\tvqoe rIV T,ptitoqav\ xorvalvrxrl Svorvyte r\q
nept68ov y.era ro 1929. 

'Enpene 
relrxa va Erapopgro0el ro L6Xvp6 puOpLorL-

x6 xparoq rou xeivowvo0 New Deal TLd. \c e),e110 e[ \ oytor, T,d,?c"1o.T\c
v.aL xerav&Ia-ro'Tq*'. H eno^yo\revo"4 rou plxavrxolBode en6 rov evrc\u-,:{1

|  ,  ( \ /  /  ( \  tc?u\rlx\q a\c.r?o.9od'oc1c1<, ttiv onota dwntorci-rver y.d.i o Lqro?Lx6C Minde-
r r  /  r  \  1 -  : - / -  , A  ,  ,  f  I  p  IIt \to orr, o\l'd.on ̂rt curo?uUutori, oztcr;q ao edvaco\c., \ecpebTeL xdl <<6picxe-
rd.L o"uveTcirg ntqu an6 rI Ttovfar), epplve0erd.L e{xo\a cv avaTvopiooupe
6t ot nepwo6repor no),iteg rt,-lv HIIA qc iexaertaq ,p"era r\v xd.rd.??evo\
rou 19 29 etyav iva nol6 xa)',6 ).6yo TLc va etvat d.T,oTo\reupr.dvo t an6 rlv
r8eo).o1ia rlq avropl0prqc. lra rov iSro dl).roote l6yo , ylc va Erop0c,-r0o6v

41. f tz :1v a\o.lx^rt rov v.?d.rouq Tevrxe, 6),. E. 1\{IIAAIX{ilAP, 'An6 
;rr.v ;c&)..4

:av :elEov crfv ;i&,i.q T:'rpt< =e.ler.q;', rio Errdv l[na),lpr,ap zet lpr.p.avoudi BaD,ep-
c*".aw. Q0,r1._'E.0vo<,_Td,fu: Ot, JryopoJusveq Teu;6-rqree (*'e:d.??e6\: Ayya)-og Ei,;-
g&v-"ric.xet Eidvl Ke),egelr). A01va, llo)'.it1<, 255 -zii f ;; orogoprc, o1-o p6lo
rou xparouq. c:q 6rap o?ggc.ri rcDV rslvlxcbv q-( p60plcf c xcL aou urcoioyr,o,1.o6 vnep-
Xo:, 1vc'-rct6g epyaoiec, u6vo 1'Lc x\ y.eraxo).eprxi nep[o80. B].', TLc rov'u7ro)ro]tcLl6,
evEstxtrx e P . EDWARDS, The Closed War: Contputers and the Politics of Discourse
in Cold War America, Cambridge, MIT Press, 1995. fra rlv 7!ept,p6eo4 rov xpa-
rouq u;rdp aov cvio1"arlo4ol crq 6to,p.r,y"ev'te, 6),. D. F. NOBLE, iror""s of product-
ion: A Social History of Industrial Automation. New York, Knopf, 1984. fla rIV
repepfiacr, urdp rou cvlov.cxtc,l.o,3 6.ri 6\r,rtx^i, 6),. D. MACKENZTE, 6.r.

42. D. A. HOUNSHELL. From the American System to Mass Production, 1800-
1932: The Development of ltrlanufacturing Technology in the United Srares, Balt-
imore, John Hopkins University Press, 1884.

43. lra tly tctopte ̂1ov TrLe?txcvmol gop8rapo6 unapy,et r, x),eotxt1 peidq r\q'oyo),i6 
r\q pu0prc"4g', 6).. Iu. AGLIETTA, A Theory of Capitalist Regulationi The

LIS Experience (y.eragpecr, David Fernbach), London, NLB, IgTg , 4 or,ote 6prq
entdey.etat x?Lrlv,\q 6),.,_yw rapa6ery,p"e, I. MAIPOTAEAI, <<H llpocdylrorj rlq
Puppiclc: Oecopia rrl< Kpicl; n Kpicl 

"Iq 
Oeopiaq >>, A(toAoym&,, 6, I\,fci'ioq l'gg4,

199 -213 .
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E1).aE4 ot exp6x\req "uou gl),e),e60epou pl1avrxo[ Hoover, e;ir].d10r1xe yw
rlv xopuq| x\C exte).eo:*xfi< etovotaq o xparwrlq nolvrm6q Roosvelt.

Xpeta\eraL vop[(c'l vA SraXcopiooupe rov uno].o1toy,6 an6 r^rt p60pro1
avaTvtopt\ovrec, 6n, oe te).eutate ava\uorl, yl toropta xa}opt\ovrAv ax6.url
p60pro1 xat 6yt an6 rov uno).oyrop6. Ta gavr&.ol;,dnd, T,d,?ovow\ovret 6rav
o uno).o1o;r6g enoxgll',reL r\ p60plo1 , r& paO1pa rma r\q o0vEeclc rlv
f l - - -  /  | r  ,  ,  ,  e  ILoLc r I ouvo€o /'l , I re xv'vlrll rlv r,?aT[Lc.tLx\ ypapp rl, o xu6e pvrlclc rouq
xalnl).areq, 6rav, 0a ).dyape o!,pepa, x&.nota rErco.rrxl <<emovtx^i T,?aTVe-

,  /  . . -  P  1  /  r r  \  ,  s  t  /  trLxor^qrd.>> \(xubepvoxouArovpa>>** ) axoxpuTrret r"q o^qwoow (xorvrovrxrl xcL
"yevm6re?d. guoLx\) T,?aLTt*d,rm6v1rd *e qxo.r,,6 rlv enrrullpdvrj nap c1.i' (\
rou Erlp6orou pe 6&.o11 ro r6l.i.rm6.

Ae 0a unlplav gavrao4d.re TLc' 6norcv ouvurco),61(e .uIV aulqorl rlq
eEtac Trou 0a anarco}vrav TLa rlv enrn).dov pu0prct mi1 ep laota. 

'Evaq 
rtrorcq

1  1  , !  n  ,  ,  s  ,opcoq unoAoyLo1"oq 0a aqarpo6oe ro x6p0oq an6 ro epgavr(6pr.evo cDr> rEXVt,-
xd. avbrepo x6x\i,iiy"e,, pe anort\ec:*c avr6 va Fl plnopef n).6ov vd. eVQa-
vt\e-,et t'lq rtrorc (reyvma avcirepo). Ta gavrao1"d.xd" ep,<pavt\ovrd.L Lc.aorlL-

, t r r t ,

xa 6o"ouc, lrlxavlxouq xcL L6ro?Lo\(?d.gLxd. orouc, toroptxovq povov orev \
vlrm6rrlre rnq rEeo).o1iag -,\c reyvm'qq avrop60prqc cvyyterat ps r\
ouvo).rx 4 v\m6r7re rou rp6nov r,c,?d 1.i.T\q p60po1c. Oa p.nopo6 c;d.V"e yd.
oup.@ov{ooupe lre rIV lTe H.ov elovoa Lcxo?Lo^(pa<pta anq re1vo].oyfa c, oro 6rt
ot 66.gogot xufiepvl'ueg nagetyav rIV re 1vo).o TLxi Veac,gopa nov vnoorilpr(e
rlv rEeo).o1ia rou gr).e).eu0eplopl.o6 cdq orxovopropo6{5, ielroupyropo6-B xeL
ce)-eolo^1taC". @a nptner 6pc'-rq va ouFgrrlvlooupe , ravr6ypova , 6n ev8dle-
rcL 6r^nv TrPaTpetx6r^r,ad, vc try'lv vn^figEe 6vaq rtnorcq grie).eu0eprop6 c,. Kera
ouvdneta, vop.t\u 6rt ygew\enuo,L \ta. a)-).&Eoupe xet ax,&vr4ol a)r).d xar eptt-
a\qn, opt\ovraq c'lq avrmetpevo 'uyJq wropteq rt,.tv relvrxriv avao1d.rto,p.oit
/ ( \
oXL 'uIV r,Deo).01[a rou auropu0pr(6pr.evou xux].cr,rp caoc, a].].ri rTlv wropm!
S /  n  /  ( \  \  /dtapOpc'ro1 aur1c r^qq rDe o).oyfag pe 'u lv nolvrmfi omovoy,ta rou rp6nov

44. N. K. HAYLES, 6.n.
45. Eec,; xur,td,?Xet ro t?yo rou Otto Mayr. B),. OTTO MAYR <<Adam Smith and

the Concept of the Feedback System: Economic Though and Technology in l Bth
Ceryqry Britain>>, Technology and Culture, l2:l,Iavov&"prcc, 197 l, l-22, xe}dtg xar,
ro 66\to Authority, Liberty, and Automatic Machinery in Early Modern Europe,
Baltimore, John Hopkins University Press, 1986. In&pXouv en[oyc ad. nepwo6repo
reyvm&. ovyyp&.p.pd,ad. The Origins of Feedback Control, Cambridge, MIT Press, 1970
xet Feedback Mechanisms in The Historical Collections of the National Museum of
History and Technology, Washington, Smithsonian Institution Press, 197 l. f la VLd
epyao{a nov etvaL rcLo yevtxil, x}.ivovtaq 6prq r?oq rlv or,xovog.r,rxl toropi"e, 6},,. J. R.
BENIGER, The Control Revolution: Technological and Economic Origins of the In-
formation Society, Cambridge, Harvard University Press, 1986

46. T. P. HUGHES, Elmer Speny: Inventor and Engineer, Baltimore, John Hopkins
University Press, 197 | .

47 . D. Mindell , Datum for lts Own Annihilation, 6.n.
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7T,d'?aT.aT\q rnq p60po1c. Ltagogerm&, anox\eiou;le ex rt,rv npotdporv rlv
rfiav6r\ad va unlpEe wropwil Ewgop&" y"eral6 TpaT1"d,rmo6'gr).e).eu0epl-
opo6 xd'L rnq. telvo). oymfie peracpopag Eta t1c onotaq' o Lo.co?Lxoc, xa11L,c4-
Irop6q lyep.6veuoe wropm&, TT,apovow\6pevoq aq gl).e).eu0epropl6q.

O Otto Mayr, o Lo''oritx6q orov ono'to ogeil.oupe rlv tvarlEn rlq L6.ro11Lo-
ypagmfic naga}oc'nq rlq .[rerdt1.c rt,lv xv6epvr1,rrr, o6yxprue ,i Elproup-
Tta r\q ayy\rxfic reyvmip nap&.6o6\q rc,lv xv6egv4r6v ),l.d,t aG reyvmi,q
p60g'o1 q r\q llrerpor rmrlc Eup6qq. <IrIv re1vo).01h> , xara\n4eL o'Iuluyr,
<<1 dvvo Lc' xou e).d11ou V.e a.vaaoogoE6clol ,o*o}rretrat gav.cL7,9.?oidrrr*o oio,
napa6oowx6 rp6no e).61xou V.e evd. o;vc.r\?&, npoxa0opr,o;r tvo npoT?o;rye>>4l.
ElEdxe rd,t vopi(co va d'roEerx0ef 6u ot T,?crpd,rmot xvlepvipeg (rrrrxou rxot,
1).extp txoi" xd'L 1).extp ovmot) nxo.v evld"pxtboetq ev6q olxo1.\ rclo avor4p&,
npoxalopropdvou ?rpoT pd.gtparoq - 

\rav re\rx&. VLd, rcXvlx{ rsou npool5r oI4
610 6u^(xexplpdva LqUv?oiT,orlpdvo xdrcLad,)rtortx6 xp&,roq q14?d, o,.rTJv agat-
?totl nep[ x&nowg gr]e].e60epr1c eyopac,. Av-,&. rcou lvcopf(oup,e TLd. ro go?-
Ero'p6, E1).aE1 rlv an6),uc1 xara rov iEro rov OopD 

'e).eu0epia 
,rr,).op;c

dlroxLvilov epxet avr6 va \rav ro uzro1pe lo,rtx&, Vol?o Modei T qc ,r**
f  t . e t

?teq tou{e, p&Mo.v npoor8ra\et }.ry6"repo qe x&.norcv irrlo,Tll;crm6 gr}.e)ieuge-
pwp"6 xcL T,e?t.oc6repo oe x&norc ax6,p.4 T,Lo auc.r\?d, T,?oxa0opro1.r,6vo np6-
T?a,WVa5O - oip"epa 0a ),dyape 6n napanfi;,ner oe x&now <etxovtxil T?cT-
p"ar m6t\r d.>> gr).e),eu0epropo6.

ATo rlv inl , nporetvu va Eragalvlooupr.e xct p.e exetvrl rIV Loro?Lo-
^y_pagte 

7 onote, Eexwl.i'vra< en6 rlv avri"crpogrlnp60eo\, xara).1yer orIV
, $  ,  ,Lbta cuy1uo\ o\e*vLXa, pe rrjv evrog60prori, 0ecoprilvrd.c, 6rt avr6 nou rd.?ov-
om\erar c,lq reyvmiq cvro1,erwy"6q evrtx,a}roro ano)r|ruq.ryJV epy aota xar
r\ 8e(rotelvta rr1c". To xpr.r\?Lo xeT,Lrc),tcrmfiq av&xrvElq 

'eiv 
oi n T,c.?c-

TcoT\ nepwc6reprlC vnepa\txq ps xa}e rp6no xaL 6X, rl enrpovri oe fara
rttow cvrlxcr&.eraorf'2. Ano rouq nol).o6q ouv8uacpo6q T!ou' npox!?irouv

48. O. MAYR, <<Adam Smith and the Concept of the Feedback System>, 6.r.,
oe).. 22.

49. D. A. HOUNSHELL, 6.i-:.
50. M. AGLIETTA, 6.n.
51. B).. H. BRAVERMAN, Labor and Monopoly Capital: The Degradation of

Work in the Twentieth CenturS,. New York, Monihly Review Press, tSZ +. Er6lx6-
re?c TLc -"1C, rcyvmiq cvro4.d.rtop,o6,6).. S. BElil{ET, <The Industrial Instrument-
Master of Industry. Servant of Management: Automatic Control in the Process Ind-
ustries, t 900- 1940> , TechnolgTy and Culture, 32:2, Ievov&"prcq 199 I , 69 -B 1 f ra
nr.o reu\Lxd. ?yTyfd.V'ere xov iarou, 6I. S. BENNET, A History of Control Enginee-
ring, 1800-1930, London, l"tgt Pelegrinus, 1979 xd"t S. BENNET, A Hist\ry of
Control Engtneering, 1930-1955, London, peter pelegrinus, lgg3.

52. Ano qv zr).oucLd..o6eux1 0ealp4rtx'i1e?rr1erplp,Jco).of i,e ore e).).r7vrx& ,6),,. f .
ITAMATHI ,'lwrt 1 Auioparonotlol ryll [apoyrltlc Aev Oa g6afei,l,er'r1 Mr-
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Y.'_:::? :? 
,frfiprc gt)'ooog tx&., o er,Lxr,aresrepoq ror optxa ipav avr6q r\q

eLodraT\q vet,)v reixvmt,ov d.urovd.rw,p"o6 pe nap&).).nll av(rp1 xaL rou' r \  - a a  4  ^ r _  $ ,  |  7lrereuouq aAAa xd.L r\q e(erdfxeuo'rlc r!c, r^exvm^fiq xoLvor\rcc, v"e T,c?d.lrl-1  $  1  ( \ /

A1 dlAao\ avdlrdQaru"(,\. oe Ereupup6vo 6e0p6, r1c oyto,^qc rr_c vne',pa(taq.A r $ ? ! $ r r ,
ALcQoQerLxd' de"r e\\TeLraL \ Swgxrlc enavd'srdo\ ,0c.0, n(La, napa;e1T4a,

To'.apr0p6 
'tc.lv 

ll\X.cvLxuv, 6oo xcL c.rl 6a0p"o'r\c ,Errit rvo\C rougri.T-T vlloAu xd.?dxr^qpwrtxa, napri).),ftra p€ rlv xereoxeu^i1 y,el r\ xinon ro,v

:7,:!,:?).. Tfrylu, "'1 MIr .iD,aEe rali;q peydOouq ; apr0p6q ;r; ,*€,rd.-
TruxLcxov gor,rlrt')v ^4AextpoAoytttv g.lxdvo),dycov: oe xa}e troc, r\q Ee-
xaertaq rou 1920 d'r,,oeoLro6oev' r6o'ot"ioo, anogotr^\ocv ..l;o orivo).o rlq
7r?o\^( o6pevlc 6exaeri.cq;t .

T T ,tl Loro?Lo.Tgagta x^qq 
.te1vo),oTtaq 0e encoge).o}vrev vopf(o-r an6 rov

7T'eL?d'V"d'rwy".6 pe c1v np6 rd.o\ rou 6rxo6 paq l{ixou flou}.av ar,c, cfpcpcova
g'e rlv ono,[a 

! 6wxptc^q 'p'eral{ fiveupe rm^QC >teL u}.lx1c , eT,.gor"r,,povtxn<
xd'L rcLvm\q' 0ectlplcLxi.q xc.t npexrm^i1c, xcL ev npoxEr,pdva,r curo1,ero-, r s s r r , r t , r r 1  

r TTEof'IFevlq I pt owomao'"lq etvet oyerm^h, >teL 6yt anoAutrl. Irro c.u^(xex?t-
p'6va, 6ri0q nporetvet o flouiav r\aq, ^rfqv"orrro, roropma pra Eleupupdvrl( \ a ,heo\o"ytxi1 dv.aT,c?ar.r^rq ,^rq otrerm^i1q avr^qc 6wxgw qc c,lq o"6ir'r1c,
enwriyp'oveq evo.vaL ,pqyavurbv, g-rrlyavtxo[ tvavrt ,ryrrrru (6rorq x.d.L ae-, r ? t r ,

XvLxoL evAvrt, ele totxeupevc'.tv ep"yerdtv, e[e rErze updvor ep"yareq tvavn aver5l-
x-sur0v epyeruv) a)r).& xaL.Oeo.rp1t mo[ tvavrt f.,'r] Oea.rp1t m.llv V\X6avtx6;v.T T  ,  ,  . - _ . 1  i _ _ \  /  N  t _ _  -  r ?  ,n rY€povra cva\ enetpe{.,e rrv rb'eo}.o1x1 Dradpeol r^qq raE^qq an6 .u lv,  ? tonoia e\ayeret vnepalte, Ve criord).eopa rlv an6).ur1 Sreripuvol r^qq ..Xe-t  ? ,rLx\q ana\[a6^qq x\q epyaoteq lvavrt 

"oy 
xe,ga]reiou;;. H *p'oroo' iou

rlouravr\a vc.q SivEr ̂,-Lc T,Lo Lxcvo',orqrmil eErff\o\ xet an6 rrv epplveia
rov tL\XcvLxuv t')q ur,elrc\txov xot,vovr xlo,v ur,oxerpdvc,-rv rov Thomas
Hughes56 (6nac, 

,axpt6lo,q rcyugt\6rav ro xtv^qy,a r\q technocracy Tiou eEe-
),eEe rov Hoover) a),),ri xc; an6 rrv *ur6,p"o,rr1 ,*,oyryi1 r.,v v\xcvLx,,vorrv xannalvorm^i) ral\ rou David Noble5i. Eprrrlrruo , oyjrrii p.e ao
TroLoc, encoge).il}qxe ax6 rlJV dvrlxd.a&,oraor1 a"qq epyaoi,aq oio ,ryrr*o6r,

g9gtt^Ppyeota', c.ouo omovoyttxd Mepyxud,Am, A0riva, E).r1vrx& lp&ppera, lgg7,177 -192.  '  "  1 - '  . t  - - ' ,

53. P. MEINSKINS xar, CHRIS SMITH, Engineering Labour: Technical workersin c_omparative Perspective, London, verso, 19"96. 
'

54. Z. P. ZACHARY, 6.n, oe),.. 4b.
55' I\' IOIAA]\TZAI , Ot Kowavmiq Tti(ets a.c?r, ZJyTpovo KarcrcaAop.6

\te'c&.9pytr\-_M4r6nou).0q, Ir6orilir,arrl; K;i ,,*.6r),Ad$;,6rp6).,0, tgg1.
56' T. P. HUGHES, American bin"sir: A''Ceit"ry of Invention and Technolo-gical Enthusiasm, 1870-1970, New york, viking penguin, tggg.
57 ' D. F- NOBLE , America by Design: SciJnce, iechnology, and the Rrse ofCorporate Capitalism, New york, Knopf, lg77
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puop'iottq, o Hughes xdl o Noble Erago.rvo6v, |yovraq 6prc oupgt,lvipet 6rt
vnfipEe.plo rt'row av'cLxd,a&.o.rao^r1, oaL vnilpEe'-E1la8fi'avrop6bp,o4 

'(ar"o-
, \ T T l

V'q'rLol'oq). H oupg avia avril euvoei re}rm&, rov Hughes xaL oXL .cov Noble,
o olotoc, oe vLd' en6plevl pe).d.q ,oy pe }ty.a 

"1 
oryxexplpdvr; petano).e-

VLxn owegyaota o',?d"'rul,rmo6 xdl 6rcpr1yavuo6 xeepa\atov V.e oaogo rrlv
an6)rvrn o,u'cov.arono'trlc.n ,cnq ElaEma o'ror,' 7r?or?aw.d,rLovo6 epya).er ovnxi-
vctlv, oupTreP aivet opl&, 6rt 11 anil,rurl a;v'co1.d.ronotqorl ano} ety}^r1xe oaiu"-
rYJot. <(H d'uro|'aronot^r1or1 t,rq a;uaoc;xon6|,>> oupnsp *ir4 xaL o Steven Lu-
bat yw rLq T,Lo _np.6ocpareg V"exo;7lo).e;lrxdq Sexaedeq, <<ano8e [y}rpe axpfiil
xd.L. 6v7(v&' 6W .LErattep d, eiT,txepErtq. Iu1v6 ad.rd. pta nalrropoEir L>t\ ocvao1"d.ro-
not\o\ ano}ei"yr\xe. gfuv6rep?j ,o, nro alt6nwrrl an6 o,cL \ ?jv7ro.clx\rrrn.

flap&' rI |lwgopa d'ger\?taq, o ,paplw,p.6c, rou Noble Eev'ano rptnet rrJv
Crvclrd'?c[prn r\ ourxuc.\c, (,)q Tpoq ro avrtxeftl.evo xnq wroptaq r\< ,i-
1vo),o1[aq r\v orvota tyet nap&yer I ITe,povta rou ].el aovr.TLod6 

"ou 
Hugh-

es. 
Y oropta 'c\q telvo).oTt?q r\q p601.r.ror7c xdl rov,"tioyto1to, ,p{*r,

xara 'u1 yvriprl pou vc T,?oc .r1g0ei coq ,l p.eldtrl ev6c, Eraxpro oJ avrtxerpd-
vou' arcocaaoLoT,oLodpevou r6co er6 lLLd, reqvm! wropta an6 x\v or,ota l.ye,
elapelet, eEd"?x\q, r OedrprTorl r.,v 

'xor,vovixri 
oxdoec,rv (orrr*r,1rr*op6q,

internalism, technological determinism), 6oo xd; cT,o ro avrtorpogo'r\;,
VLc xotvavmil wtopte dt,o.'rrjv onote tyet accape}et, entorlc eEapXir,, i0earpriol tr, rcyvmav oytoeov (urco"r,1r.ru ro,p,',6q, externalism, social cons_
tructivism).

IV. lra r\ @rlooo qte r\q Te1vl r\q f pap.pic

,Eexrvrivrc.q pe r'fv a,gqw6ip\c\rouAlfred Varley an6 rovJohn Tyndall,
n  N  /  l s  - _  f  ,  ,  A  ,  ,vd' olH'l,OuPYouvrev I Low nepelflfrlor'l xa1e go?d nou xd.T,otoc, cpvom6q 0e
au[d.Lve vc Trepe up [oxeret 'p"era(.v rt,.lv p"lxevrxt,lv ot onotot 

'6axov^(cv 
ive

ouvd'6e)-9o touq ve uTiEP eont\erat r'4v e7lrottl1ro, txil avr r,xelpevr xor\rd. r\q
yvrirol€ rcou T,c?o.Tovrev pdocrl T,eL?dry,ctopo6 ,p.e x'anow rsXVTl., \ T?4WV\)s r ,)triv wropta r\q reyvrlrryc r?cpv\q evdpyerag oL naperrrlfi1orrr, Eex,ro6,
crc y"toe rrlq Sexaer[eq'uou 1890, rlv enoyir, Er1],a84 xa::ra' rry onote rj

, ( \  -  |  |  2  |  rT'd'?d'ooc\ rlq re XVITIq Tpapplq s?rtxorv <tnteq er',exretverat aTvo rIV ercL-
xow{Dv'a o'r"fv e#p1era, Fe WLd iwpay"r1 ,peral6.uou Kennelly xat rou Ar-
thur Webster60. IuveTi(ovrc; pdxpl xd; r\ Sexaer[a rov 1g20, on6re xcL \

58. D. F. NOBLE, Forces of production, 6,.r.
59. S. LUBAR, Infoculture: The Smithsonian Book of Information Ag" Inve-

ntions,, Boston, Houghton Miff l in, lgg3, o-rri ce}. 334.
60. E. HOYSTON and A. E. KENNELLY, <<Resonance in Alternating Current

Lines>>, Transactions of the AIEE, 1895, 133-157 xct 158-l89 (ov\i*r,r l l .

- -
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Loao?td, r\c, 
_xe[:Il?lq T?o,W\q evtp"yewc, xd.rd,),r11e r ps rIV xd.rdrixe u 4 rou

npurou ava).urfi 6mr6ou. flaipvrrl ,,r, *opa6eryp,a 
"r; 

neg"tnrwoq r\c a\)rL-
napaleo\q rou axo\o601oe rrlv T,d,?oucl:toor1'.8CIv re lvlrrirv ypolrp,lu rou
MIT an6 rov F. S. Dellenbaugh ro lg23.

fra rov J. F. Peters, or, reyv^qrtq r?avvtc rou MIT arcavaoloav oe
x&now reiXu\r\ uno).o|tortxil epcrlrlol <<pe no).6 axgt1ew xd.L lre lilnep^laote>>. 'ox, 

6prc or|y T,?drt*d.rmi1 rpr"1or1 nou irrprrc vc anevrs,-
o'ouv. <<To orpevrm6 np66\4,p.e oe nrptnrror'eirrg.ixuvorlc>>, toyvpi.or^nxe
o Peters, <<Eev etvat avr6 nou rt}erat pE orr:i1 rrJv 

'rex\,)\a^q 
wivvn [ro,MIT]. Oa nptxet va ouvu no\o^1t\ovrd.L xd.L oL avcrSp& oelq rLq onoteq entcpt-

oer r enruixuvol xnq T,?d (v*rtxqc Tlo,,i \c, ..rLC, ,pqyoritr, T'.?aTo.lrry xaL'  , n  |  |  r 'puuprorl( [generators and synchronous condensersJ rcou Xp /jorfl onororrro,
yevma oe ;rerciSool pe u{1}.1 racq>> . Kar&. ouri*rro, ^1ro"'r^rp xd,raoxeuil
a\q <<re xvyl x\c, T?d.ptlrl1 i7 ,pwwrou?d.c, Erxrilou 0a tnperc,e vd. xp lorp o1,oL^q-
0o6v *rlxave< ot oxoteq 0a etyav a\id,oyec, Swor&.osrq>>. Ol ,,rol-oyopof pe
rLq Sra0dcrpeq v"Lvtd,xo6prc 9r, e?^g"6r^qpwxic, ,ryr:r,r,tq ̂ rc,,*vtr),' 6n[r,
autot oro MIT rov p6).rq et$ev **porotac}e[ or3- ,'o, neitenUaugh, .<0a
pnopo6 ocv ud. Xplortlonotl0o6v V.ovo TLd. va extleilerdroouv *po qyJqrevouq
uno)'oloplo6q>6r. O Dellenbaugh et$e tonoOerrl0ei orlv eL*c,Tuyil' ,o,, vntg
a\q <u).m1c avanrv.lqq r\q OecDpiaq a\q per&Eoorq a\q ,rrp^yrroq ;ldoor
:\c X?\6!q re:/(vTclo.v ypapp6v oro e?Td.6ripron. O p.t;* 

"pgd6ai),e 
6rt

0a pnopo0odv tnot va uno).oyroOoiv duoma $orro,prva62.
Anevruvrac,, o Dellenbaugh anoo.:agiytoe' orL (exwo,3oe an6 VLd Drago-

getmil agetrlpta. To np66)rq,pa tev eixr uo x&vet, 6nac,0ecopo6oe o peters,

f, lLT:ow 
)ra0r1 

"T., 
e?Td.or.\?Lo,.\q (iryurlri) ypopplq oe oytoy pe vLdgvotxi\ (npaTp.a.rm\) T?a,u1u\a)r)'& $re 'ro nrbq 0a pnop otuq;e, vd, xqad,oxevao1et

v'Ld' 7T'parv"d'rLx\ ^(?alw\ p.e 6ao^q qy rexv\r^q ̂ rcauiv\, y.ta 96011 y"e 6ao7
ro e?Taorilpto. o, rpy aorlpwx6q urco).0y t6u.oq n'apilyare 

'rrv 'orri*.rrtrlevrx1

')t6"1_:d,?o,r.,r\q 
vwq o:vrxexprpdv4c' g,Jo}c, ixi'Trri,orJ rrq q6onc .,q

iyet. EE' ob xd; o o;t)aoavogopr*,oq t?orr,oc, ro1,"1riu'ro, tjellenbaugh:

<<Av (exwilooupe pe 'couc, 0eple).ra xo6c, gvomolq v6;,r,ouq xd.L g1a-
ooupe 6e dlrore).dopl d,xa xd.t p.er&, n&"povy"e vLa aexvnan r?avrpil xet
cr1 8oxlp.&'oov,pe ^fia vd, xd,ra).{Eoupe oe ov (xexpup.lio'anore}.6 ogr")oro,
oa\ ouvdlera, eg6oov ad, TTeLr,a1.d,rm&" xd; .cd,Oerr.lprlt m&" anoe).dopai
xd, oupgovo6v 

. pe ),o1x{ axpt6etd,, _ll7T,opo0;.le vd,'no,,3p.e, <epata, q
o.gclgta paq nptnet va etvar xa).{>. H te).rx{ Eoxry.{ it o,,o'6yojy.,
6E, xd' va rr Boxry.&,ooupe 6e wtd Trpo, fiLd,ir*r1y'p"rrrr{

61.
62.

J.  F .
F .  S .

PETERS, oro F. S.
DELLENBAUGH.

DELLENBAUGH, 6.rc., ce).. 820.
6.n., oe).. 803 . ,
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o Errioluog 1)'ezrp.o)'o1'ctq y,^rtxa\)t/-o< y.j.t" e6moq =^r;c *"ey"vtzi,,3.1,pap[aiq Steinmetz
P'e rov Einstein (A16 ro 66r,[o. R. KLINE: Srei nmetz: Engineer and Socialist.

Bal t imore,  John Hopkins uni r , .  press.  lggp.  c .  296.

To xava*e avr6 rlv Tiep rcp"tv'q AvorI^4 xet 6p\xccxe 6rt rl rexvl-
, - t r 1 l ,rr TpepFr va .c rlrev xa),vrepr, er,6 r lv T,?arv"crLxi ywrt oupgo_

vo6ce pe r',1 0ec,rpie pE Fsre),ri";ep1 exp,t6ew. irro i;;, cpvom'o, iva
anapetr\ro xaL cvcvev6pevo anort),€rr.,c e;ie r6i \ T?crparmil ^rc5gu|v\
etvat noi6el oY.'rt ele.:,tec ;o)'ialv r,xpe ,,6vrcDv oL o*otot g.7gopo,iv 

'va,

ana\ercp0oJv ev"ue).cbc crlv rcyvririi Tpofrptr,',,.
T - T  A ,  

,  t p  |  ,  ,  , prrpouTiouerov'reg e ite r\\ cx?[6ew r\< ;eT\\r^hq ],peppl q eLre anv ax?LoeLd.
r\q 0ecopiaq , qrov xvx),tx6 avr6 cu),ro1 wp-6 1,rrpiEorp., 

'r[o 
?x\q' orrb ,,ou

I

; . i

,,il;r
, :J

; , i

63.  F .  S .  DELLENBAUGH.  6 . r . ,  ce) , .823.
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npiret va urco),o7io'oupr.e oro rd).oq: ro 6:;,'q Tpappl c.a:4 quo\ 0a nptneL vd.
xcad.oxeuao.0ei. 6nui,q yj Tpappl nou xi.-ua.6xeu&"oa,p"e oro e?Tac.r\?Lo, Fe
6aoy re\ma x&now Oecopla nou ena].40 elerat cDq d\,)rLxeLpevtx! etie o.rov
efTccr"qyax6 x6o,p"o etre. 610 gvom6 x6o,po o onotoc, >rcrd,oxeu&\erar pe
P ! _ _ ^ ^  _  ,  (  a  ,  ,  ,  \od.o^\ rov e?^(cor\?Ldxo (xar oxL oao gvotx, xootp,o cDq tTet).

H evttxsrpevrx6rrya rlq yvo.rol( rou p.Iyavrxo| lexr.va ,pe rIV rexv1-
|  '  

R F A  ^  ^ , x - - - l ^ ^ ' -  T T  |  -  ,  ?  tr\ Tpappl 610 e?Taqrlpro. n dvrLxeLuevtxbr^qrd rou enwr^h,p,ova lexwa
pe r !v T,?ay*d.rmi1 Tpeppl crl guc.\ An6 r\ qxot,t&. r^\q xcrd.lxeuic

'  '  
. - - ^ ^ ^ - - _  . ,  ,  I  N  \  i /guo'lC o;ict)q ro e?Tccr lpto, crco 'ulv irpoorcrm\ dlAaorl rou V.exco1pa--

rwpo6 rou guomo(t pe 6ao^q ao e?Td.cr^qpwx6,, 11 Wta d\rLxet",p"rrrr,6r,qr*
A ,  , \ 1  T T  t  I  t v  s  q .  ,npou;Eousrer, rlv aAAI. ff e?ito"tlp.ovLxq pdlol ur,oor^rlpr(er r^rl }wdmaoia

, v  ,  \  |  -  ,  t  ,T'Leqovad'q dT,o 'uIV rcAeupa rou V.erd,o1'rt1d,aLopou TIq guolq 6e ep"yaor^'q-
pro ev6 , raur6xr,ove, ̂ q reyvm! p6o1 , eltoov avrLxeLpevm-'r1, ^Git1govreq

' \ ' - r r r a ,
d'T,o 'trlv TEAeupa rou Vexel1rycrLopou rou e?\p.6r1prou oe gu6^rl. Ano r"l
. $  \  /  l - -  f  _  -  |  ? t  |  /L0eo^o^(Lx^rl drarpecl r^qq ep^lecLeq ,p,ere\v efiro.rlllovcr.rv (,rlc 0e crlplt txuv

r \  |aou ,gvc,"xo,i) x*, t*rt$a.\LxrLv (rc T,?cxrtxritv rou rexvl rou) T,d.?a (ercL
-  l , f  ,  I  f  t  T - 1 -xe pooq, pe ocr.r rou t*\XdvLopou r;ou e\^r,1et o llou).av r\aq: or epya(o,p"svot
( \ ,
dralpo0vrat an6),u'ua xcL \ epyaote rouq ane(la.v€nd.L oyerma erer}4 ex).ap-
P ,  |  ,  $  /  f  ,  A _  l ?  / a  Tbavouv v.La oxerLxfl dtaxgw1 p"era\u uecoplag xat nga\qq CIq an6].ur1. H
ep"yaota .r\q dir,oguotxonotrl6\q, Er1).a81 rlq gvoLxoirotrlo qc pe o*onl ryl
( \  '  

u .  - , ^ - '  '  - ,  ? ,  ( \  ,  ,oreuPupevl dvclT,c?d"(loT\ r\q oxe6"rtq unepalLaq, bwtpetret eaot elcrruxl-
. - ! .  ^  r ,  ,  ,  t  ,peva peraqu eTrlc'tlp r$ xat reLvmf1c, cpvotxuv el.L'rl|U,ovcr-lv xar 1).e xr?o-
).61c'-rv pI Xavrx rirv .

/ - \  \  1  ,  ,  ,  ,  Atvur \Aexr?oAoTor lL\XavLxoL xcL oL cpvotxoL enwr\p"oveq e?t\ovrat 610
6rt ro evrmetli.evo rouq etvat Sragoperm\< guo\C. Nopi\a 6u orlv nQey-

,  ,  ,  ,  -  -  ,  t $  |

Vd"rL>{or^flra exouv {r)q xotvo evrtxeilte vo r rJV r,aga yayil rlq [dwc, grio^qC,
( \  \  \ /  ( \  ,  ,  /  ! r  ro\Ac)\ rn dteupul.r.evl avanapaya^yi1 r^qq gvo1c nou npoorDra\et orov lrd.-
ntraluop6. f ra va ?reproproOo-r orouq v\XdvLxo(tq, 11 rcrop[a r\q rexv\aic,

, ( \ $ r r r ,

TPapp|q de olpadeverat povov d.T,o rI x?\6! x^qq cr.lq uno).oytor\ xcL
n  ,  ,  - 1  /  \ - r  |  2  ,puupf,or\ T?aTv,arLxJDv xuxA(l)lrd,rcDv. )T71v er,o:/(i| rnq, I rexvyl r\ T?d;ftp I( \ r r n t r r - n ,

oravoprJq evepTer,aq Uerrrpouv'tav enlo^qc axapaLrnr\ TLa rov e0ropl6 rcr.lv
gorcr1r av 1).extpo).6yolv ll:\XevLxio'v o"EIv eE$avtxeuol x\q gvom6a\xaq
rou dYrLxeLprdvou aouc,. Met& 'crlv ird.?ouctaor1 rou Dellenbaugh, o Jacks-
on ;rcn?e ro ).61o t,lq npo'tor&.$evoq rou TLd vA elr,y^fioet 6q or reyvr,rtq

I

YPaFp6q tou MIT ).ertoupyo6o av xd,L aq ao lEavlx6 exnar8e urm6 epya)-e [o
lT,a?ayci1nq Vtaq rtrowg eE$avtxeudlq :

.,_AllqE,i I xaplw rt'lv ltmprnept,lv cpottryia.v xdl Ereup6v eraL I
gr).oEo(ia 'couc, 6rav 6)-6nouv rouq re).er6gol,rouq xa;l xouc, V.exo;llau.
7c7x-,o6c vd. epy&\ovaaL 6"cd, e?Td,c.rirlro avr&. ["r, rexvnarbv ypag.-
povj. Av ao lEavrx6 avr6 ulo0e c10ei n).{porg an6 ad. 6go}.eia WnXa-
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vrxdv rr')v Hvolpr.dvov flo).rte ubv xat av ro ur,oo.c\pf;ouv ax6,pr1 T,e-
pwo6te,po ot G*VlXavteq rcov Hvcopdvcdv flo).rre,,irr, ,ptoa ;r pta
}exaerta 0a a).).riEel 6),1 rlv npax'rmi1 rou pl1avr xo6, xa1bq 0a
tpogoEo'ce.t errJoi.aq ro en&yyelga *aq H.e prcr o).o6ro xd,t jT,Lo d1roxe-
)reop,arm\ op"&,6a vdalv lL\XavLxtbv ">>6a

Onorq e[Ea;re, np&y,p"eu ao l6avrx6 evr6 uloOet1Or1xe 6e p,eyri].o Ga1p,o
>rd.L o apc1'poq'tCIv V"eadnT,rvytaxav a;u,oqoirc,tv cou MIT no).).'an\aqtao0tya,(\
or\ dexaerta T,ou axo\o60qoe . O Jackson 8ev ryav ;r6voq or1v exor?q|eta, r \
npodrOlolq rou r8avtxoJ evro6. Aev d)AeLu,cv ra ex8ortx&, oy6)worov reXvm6
r6no r\q enoy?c xc onota \r?_, agr,epLp,p"tve or1v oroy*q eLlc,ro1iq" ,\q|  1 - /$ Tr ,  t .aexv\r\c, Tpapplc orlv exnalbeuol . L'ta napageLy^;"c,, o exE6qc rou Ele_
ctrical world eyparle "co lg lb o:, r rexv\rn "rpav.vn etvat evd"c, <<no).i.ur7c

,  | \  |  2  |  2  \  a . ,ur,ooetT\c>> rou xocpou ?rou T,?er.,eL vc, epnv6er rov gorcqril "4).exrpol6yo
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A. Tr.vrpAS: Technologt, (rs Spectrologl'; On the Hi'storiograplty of Te-

chniques of Aut ornat iort
Electr ical  engineers used the art i f lc ial  l ine both as a computer and as

regulator of ,.uf l ines f or telegraphy, telephony, and power transmission.

As an electric computer, this artif act can be inserted betr'veen the mech-

anical  computer and the electronic computer r ,v i thin the histor iographic-

al t imeline. In this paper, I focr-rs on the regulatory'fr-rnction of the artif '-

icial l ine. I suggestlhat we vier,v this artifact as an electric regulator, sLl-

pervening theieam engine governor (a mechauical  regulator) ,  and ant i -

i ipating the negative feedback amplif ier (an electronic regulator). Once

circui ts included these art i facts,  they became more prof i table,  al though

concomitantly,, more vulnerable to the risk of instabil i ty. As a result. '  their

operation require,C more labor power. The historical canon tbcttses ex-

clusively on the profit _qarnering aspects r,vithin the development of the

art i t - rc ial  l ine. Given that these devices could not tul f - i l l  the promise of

technical  regulatt ion, the specter of  a sel t--regulator l"  c i rcui t  hal tnts their

history and historiography. fnir specter is none other than the social labor

demanded to regulate the increased instabi l i ty.  The histor iographical

canon bases its assumptions upon the notion that self--regulation (auto-

mation) is common to the circui t  of  capital  and to the circui t  of  a techn-

ical regulator, and this erroneous assumption explains wh1'' scholars use

technical  c ircui try as a metaphor for the l iberal ism of the circui t  of  ca-

pi tal .  By contrast,  I  argue that a circui t  that contains an art i f ic ial  l ine.

l ike the circui t  of  capital ,  contradicts the presumption of sel f-regtr lat ion'

I  conclude my paper expl icat ing the phi losophl ' '  of  the art i f ic ial  l ine. I

contend that the soc ial i iedproduction of objective knowledge, in its qu-

est to produce an artif icial nature according to the artif icial l ine (to de-

naturahze,to produce a nature according to the circuit of capital) '  dri-

ves an essentiutitt wedge between science and engineering'

S.A. Dneropoulos: Rationality in Economics: The Model of Homo

Economicus
The concept of Homo Economicus has always been associated with

the idea of rationality in Economics. The current theory of rational agents

has its basis on the moclel of Homo Economicus. This theory forms the

foundation of orthodox microeconomics and its appeal is such that its

theoretical core is used by other social disciplines. This paper starts with

a discussion of the histoiical origins of the concept of Homo Economi-

cus in classical and marginalist economic thought. The paper continues

with a short presentation of the theory of rational behaviour as found in

contemporuiy orthodox economics. Furthermore, examples of the ap-


