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Tnnrxs op TsoucHT: Pracer. FoRrtertsu.

AND THE Frprn  Dr l rgNsrox

Brutto Latour

Pnolocut ' :  A Srnol l  At-oNc Larr NeucuÀrrL.

f ,  r  rrnny',  this morning on Lake Neuchâtel,  and wincly and cold. \What's that bright
I

I  l i t r le shepe out rherei Ah, a sai lborrd in the rvind. I t 's n-rovrng fast. Ho"v fast i ' I

cnr.r ld r,rse t l-re lampposts along the ql la) ' to t ick t l-re t ime i t  takes him to pzrss behind

each of them. \Wirh a good Swiss chronometer, a knowledge of l-ro*, iar the sarlboarrd is

from the land, an evaluation of the angle of i1s ç6111ss-not an eas\r task, given the

errat ic moves of the board-I could come Llp with a speed; t l -rat is. a rauo of distance

over t ime. Of course, I  real lv cor-r ldn't  because I 'm prerty bad at cir lculat ing, even worse

than at saiLboarding. I  can onlv play the obsen'er on the margin. Oops, there l-re is in

the water! Here he is again, back on the board, on a dif ferent tack, even fâster along

the waves norv crested rvith the white foirm tr iggered by t}-re f iercer swen' ing wind.

Norv thzrt he is closer to me. I  see a broad smile on his face. The sai lboarder seems to

en joy himself immensely. He does not see t ime passing. Strange to tr.v to measure t ime

u,hi le strol l ing along the lake, during the break between sessions of a conference on

"Piaget and Time." Even stranger to plav the outside observer. Of course, I  could calcu-

late t l-re sai lboard trajectory and obtain a rat io, a fbrm, a speed, something that ç'ould

neither be in t ime, nor in space. A t imeless number. I  too could reach, from safe and

solid ground, the sure grasp of a formalism. But then, wouldn't  something be missingl

\What, wl-rat exactly, would be missingi 'No hurry here. Take your t ime. The meering

is ful l  oipsychologists, of phenomenologists. They talk about " l ived" t ime. Careful.

They have i in ax to grind. They want to cri t ic ize scienti l ic t ime, the atemporrr l  and

This  paper  i s  a  vers ion  o i  rhe  ke t  no te  ac ld ress  grven a t  the  s l  mposrum 
'NI ind  anc l  T ime.  o rgan ized ro

cc lebra te  the  centenar l '  o fJean P iaget  s  b i r th  in  n -euchâte l .  The au thor  s  i shes  ro  thank  Ânne-Nt l l y '  Per rer -

C lermont  fb r  the  inv i ta t ion  to  th is  event  and fo r  her  permiss ion  ro  pub l i sh  i r  in  (uuarn  Knou /e t /g< .  A

version q,i l l  appear in Su t.rç ,\ ltnu,'trrftht it Ptlcl:t logl. vol. -i, ed. Anne-Nellv Pcrrtt-Clernront er al., 1 99fJ.

O Hogre fe  &  Huber  Pub l ishers ,  Seat t le  Toronro  Gi i t t ingen Bern .  The au thor  a lso  rv jshes  to  rh rnk  Nr r ls

V iggo- l lansen.  fb r  comment ing  on  rhe  rex t .  and John Tresch,  tb r  i rss is tance rv i rh  rhe  Eng l ish  v t rs ron .  ;s

rvell irs to ircknorvledge inrcllectuirl debrs to Gcoffrel Borvkcr.
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âropical coordinates of wl-rat they cal l  science. (There, he's fal len again, brought down

by a sudden gust. There he is again, dart ing away now.) Is the sai lboarder moving l ike

an arrow in " l ived" t ime and spacei Unlikely. "Lived," one of these empty words that

have no opposite and are given a semblance ofprofundity because they appear to attack

the cold and t imeless and spaceless apparatus of dead reason. IF I had managed to

calculate tl-re speed of that dartrng sailboarder, in what way would I have abandoned

the " l ived" world of rhis sunny day in Neuchâtel i  I  would have needed a watch, and a

benchmark, and posts, and rulers, and a staff of helpers, and theodoli tes, the whole

equipment and crew that Ed Hutchins describes so well  when he shorvs the number

of operations necessary to steer a dreadnougl 'r t  into San Diego Harbor.r In what sense

are these operations not " l ived"2 In the end I would have obtained a speed-rhàt is, e

t imeless, spaceless l igure, a fbrm, a rat io, on a piece of paper, held in my l"rand, inside

my world, along the beach, under the sun, on the campus. So then, at no point would

I have left  the world. I  rvould have added to Lake Neuchâtel another piece, another

feature, an observer sertinél up apparatuses to ctrlculate sailboard speeds. But the sail-

boarder (now barely a spot on the horizon) is not adding "fun" to the caiculated speed.

He is not adding rhe " l ived" feel ing of a sunny morning to the accurate definit ion of a

t imeless and spaceless instant and place. \ùfhy are al l  these psychologists comFarrng

"l ived" r ime to "real" t ime, "subjective" t ime to "objective" t imei My calculat ion of

speed, I  mean my appararLls, my instrrut ion ro extract speed from the sai lboarder, is

inside the rvorld wl-rere he sai ls fast, and is not the depth feature on which his own

psychological world would be bui l t .  Horv could I be so arrogant as to imagine that my

calculat ion del lnes the primary qual i ty of everything elsei How could I be so forgetful

ofrvatches, and poles, and rulers, and crews, and staff,  and compasses, and serious Swiss

helpers? Especial ly here, just a few hours after having visi ted the Museum of Time in

La Chaux de Fondi No, the watch is not the depth feature ofthe horizon but is added

ro rhe world, and so is this tenacious and ingenious industry cuddled in i ts mountain

val leys, bringing so much wealth to this dol l-house university. But then, i f  I  am right,

in what sort of world is the sai lboarder movingi '(Now, the dark speck and tr iangular

wing are growing fast again, straight toward me.) No, no, he is not rn a human, subjec-

t ive, psychological,  mental t ime-space. I  want no part in paint ing this tableau, where

the "lived" world adds fa.lse but warm colors to a real but bleak reality made o[ mea-

surements. (He is str l l  gr inning, going fast toward the beach as i f  he wanted to skate-

board onto the campus green, stra. ight out of the lake-enjoying himself immensely.

At the lasr second he briskly veers away and is gone again.) Enjoyment. That is the

space-rime in rvhich he resides and moves. He is no more moving rn space than he is

in t ime. He is nor adding a subjective morning to real mornings. Subjective lakes ro

Edrv in  Hutch ins ,  ( , t ,qu i t i , , t  ru  t ln  \ \  t l , /  (C tmbr idge:  MIT  Press .  l99 j )
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real lakes. He explores the mr-r l t ipl icrty of ways of being, he goes from some to many,

from a l i t t le wind co a herce p1ale, from a lower to a higher intensity. Yes, that 's i t ,  he

rs moving into enjoyment, intensity, ways of being, alterat ions; and i f  I  want to calcu-

late l-r is speed, I  can, but I  rvon't  del ine the depth of hjs rvorld, rhe backdrop of al l

exiscence, I  wi l l  sinrpl l  ad.l  a color ro the manl 'colors rhere are alreaclv. mavbe a grey,

a dark color, but st i l l  a color. And rhrLs, my dear psvchologist col leagues. there is no

need to turn toward the mind or subjectivi t l t  to escape from cold and objerr ive t ime

to l ind the r ich " l ived" rvorld of meaning. To hnd r ichness. one onl l-  has to turn toward

the world i tself ,  to the rvind, the fb:rnr, the sun, the snos,-capped mountains in the

background, rhe elrnest miniacr-rre city behind t ire irarbror. "Objective" t in-re and "sub-

ject ive" t ime are l ike taxes exacted f iom what peoples che rvorld, they are not al l  that

these multitucles do and see ancl meirn and want. \7e irre not fbrcecl to chclose fbrever

betrveen losing either rhe leel ing of trme or the strucrural leatures of the rvorld. Pro-

cesses are no more in t ime than rn space. Process is a thir. l  term, as i f  the sai lboarding

were movin-e1 inro rvays of berng, exploring i ts alteri tv, ics alterat ions. A third cerm!

My God, aren't  ) 'ou t ired of trying or-rt  third terms over.rnd over and over. only to hear

your aucl ience objecti  ("Yes, but t ime is not a mere social construction!" \Who said i t

rvasT Not I  anyrva1,, but nobody l istens.) Their love-hatc ir f fair wit l-r  science hi is bl inded

rhenr  to  th i rd  poss ib i l i r ies .  I f i t  i s  no t  ob jcc t rve ,  then i r  i s  sub jec t ive .  I f i t  i s  no t  sub jec-

t ive, then i t  is objective. Chances .rre that i f  they undcrstood that I  i rm not a social

constr lrct ivist,  they rvould recoi l  in horror: "But rhis rs rrbject metaphysics! 
'Well ,  

too

bad, I 'm afraid i t  is. (The sai lboarder is back norv, folding his equipment. packing i t

Llp, seems happy.) Time to resume the session, to hear more about the many cl i l ferences

bet*,een the " l ived notron of t ime irncl reir l"  t inre. .  .  .

TUE Panaoox oF 'rHE TwiN Tnnvrlr:ns

To meet together in order to celebrate Jean Piaget's centenary, we need s(rn)e ilte.tillre

of r ime-fbr instance, his birch cercif icate, issLred b1'the rvel l-or.{anized Nerrchâtel

bureaucrarcy, the computing of hor.rrs and days and months calcr-r lated in che annals of

astronomers and by various Bureaus of Longitr.rde-and rve also have to rel l  on a vener-

able \ùTestern tradit ion rhat stresses ânnrversanes and prefers nice round nr,rmbers l ike

I(X) or 1000 ro morc exoric ones l ike 88 or l l - l  or 6(r(r and that puts speci ir l  enrphasis

on someones birthpLace insteld ot. fbr inst irnce, the cicr '  rvhere his books u'ere l i rsc

publisl-red or from which his f irst grant was arvarded. .  .  .  Simplv to éaather i1c the r ight

t ime, 1996, und at t l -re r ight place, Neuchâtel,  i t  is already clear that rve need maps,

inst i tut ions, recording devices, and tradit ions of r i tr-ral.

I f  I  remind rhe reirder of rhese rr i f l ing t letai ls, i r  is not to be impoli te anrl  cr i t ic ize

the t i t le of the conference to rvhich l  was invited-' l r l ind end Timc"-brrt to stress

that "t ime" is not something that is in the "mincl" or that is "thor-rght" bv a mind, but
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something rooted in a lonÉl mzlterial trnd technica.l  practice of record-kcepring, i tself

embedded in inst i tut ions and loci i l  histories. In phi losophical discussions abotrt t ime,

the rvork of inscript ion and the fàbrication of si i lk1-in the plLrral- is .r l l  too of ien

forgotten. To recover trme we need to clelve into rhe macl-r inery of measuring ir ,  for

rvhich Neucl-râtel ancl its region arre known the rvorld over. The amusing paradox of

rhis international confèrence was to have chosen, in honor ofthe local hs16, 21 thsrns-

the measuremenr, recording, and fàbrication sf simg5-5hat is well  known ro t l-re Swiss

economy but t l -rar Piaget did l-r is utmost to i l lnore, cven repress, throughout his schol-

arly life. "Horv rl.re Fabrication of Time N'erzr Entered Piaget s Xtind" could be the tirle

of my somervl-rat embarr2lssed euk.rgy. . . . I do not write here i1s a specialist on Piaget,

q,hich I ofcourse am not, bur as a phi losopher ofscience interested in understanding

why close attention to the practice offabricating t ime and space rn science and technol-

ogy has not done more to renew the phi losophy of t ime. Piaget, in this respect, stands

as having expended more eneré{y in the ef lort to ignore the fabrication oit ime and irs

consequences for phi losophy than any other intel lectual oi the centurv.

imagine twin travelers. The hrst sets ofï into ir  deep jungle and cuts her way with

a l-ratchet along a trai l  thzrt is barely visible. Each minute, as she opens a fèrv ccnrime-

ters of pathrvay, she âges more thàn one minute. She srveats. Her body bears the traces

oF l-rer efforts: each meter ctrn be read rn the bloody scars made by thorns and broken

brush. The path is cut as she dclvi lnces, br-rt  she is cr-rt  as well .  A sr-rf ler ing body str ives

amonÉl other suffering bodies, vines, grass, and woods. She rvi l l  no cloubt remember

al l  her l i fè every moment of this excruci ir t ing tr ip chrougl-r the jungle. She rvi lL remem-

ber i t  because each centimeter has been won throush a complicated ne!{ot iat ion with

orl .rer enrir ies, brancl-res, snakes, and st icks rhat were proceeding in other cl irect ions

and had other ends and goals.

For comparison, imagine t l-re comlort of the other twin, her brother, rvho traveled

ro the confèrence, as I did, by TGV He sat quiet ly in his f irst-class, air-condit ioned

passenger car and read his newspaper, paying no .rt tention to the m.rny places passed

by the speedinél train, al l  of which looked to him l ike landscapes proiected on a movre

screen. He did not âge more rhirn thc rhree hor-rrs of t l -re tnp. He bears virtual ly no

trace of the journev, except fi)r a fèrv wrinkles on l-ris trousers and maybe the effècts of

a few crarnps caused by not of ien enor.rgh stretching his long lecs, trnd l-re rvi l l  remem-

ber l i tr le else except having travelecl bv train instead ofplane. Only the art icles l-re read

in the nervspaper might be brief lv recal iecl.  Al l  the atoms oisteel,  al l  the electrons, al l

the gates and srvitches, al l  rhe ef-torts of the train companies, SNCF and CFS, rvere

a/igneJ it tlte srtnrc t/ircctirtn. gorng fist throuth space rn time, complying to the millisec-

oncl with the rvorld-fàmous S\\ ' iss ex,rct i tude and rvith the almost as famous Frencl-r

TGV quali tv oiservice. No negotiarion akrng rhe way, no event, hence no memory of

rnything worth mentioning. An unevtntf ir l  tr ip," as he says to 1-r is Friend s,hcn gct-

t inc ofï the train.



\ùfhy compare these twins and l-row thev agei 'To direct our attention to a phenome-

non rhat is logical l i ,  pr ior to the l i rbrication s[1irns5-1hs relacion between trdu\zrrd-

t ian and tranlfrtrnat ion.

With each move, the woman traveler is modif ied and ages; she may even lose her

l i fe en route. The male rraveler remarns unchansed by his smooth and speedy tr ip,

which only an anonymous bomb or, as we shal l  see, a str ike could interrupt. Thus, the

woman traveler wi l l  equate transportat ion (or displacement) with modif icat ion, aging,

history, transformation, metamorphosis. The male traveler wi l l  di f ferentiate two ap-

parently dif ferent phenomena: moving through space in t ime, on the one hand, and

aging, l iv ing, suffering, parr iciparing in evenrs on the orher. Since the relat ion be-

ts,een rransportat ion and transformation di l fers in the travelers cases, the produccion

of t imes and spaces, I  want to argue, wi l l  be enr)rel l ,di f ferent. The l irst traveler wi l l

not dif ferenciate space, t ime, and agingt we wil l  cal l  her indif ferenti t t t ion pntcessra/.)

Her twin brother wil l  f ind no dif l iculty in dist in.quishing rvhat is displaced from the

immutable framework in uhich ir  is displaced.

The separation between t ime and space on the one hand and enti t ies, beings, or

evenrs on the other, is zor a fundamental dist inct ion, bl l t  one made by toue travelers in

some very specif ic and historical lv si tuated means of transport i l t ion.i  Hence, in dis-

cussing t ime, we n'r ight not have to pay exclusive attention to the two major relevant

posir ions thrrt  have occupied modern phi losophers. Time and space are not the New-

toman settsoria in which events occllr and planets lall along ellipses. But neither are

thev lorms oior-rr perception, the universal a prioris that our mind has to use in order

to f iame or accommodate rhe mult ipl ici ty oFbeings and enti t ies. Far from being prim-

irive tenu. chey :rre, on the contrary, nnte.liletuet of the u'ays in w'hich bodies reltrte to

one anorher. S7e must rherefore Ink our meditarion on t ime to a third tradit ion. the

Leibnizian, which considers space and t ime as expressing some relat ion between the

entir ies themselves. Bur insread of a single space-t ime, we wil l  generate as manv spaces

and trmes as there are types oi relat ions. '  Thus. progressing along jungle rrai ls wi l l

not produce the same space-t imes as moving smoothly along networks.t l t  makes an

enormous difference if that body is a suftèring body among other suflèring bodies or a

relaxed air-condit ioned executive on a bul let train.

' Process is ofcourse taken iiom \}"'hireheads philosophy. The present paper is a meditation comple-

menr ing  a  p rev ious  p iece  o f  mine ,  Do Sc ien t i l i c  Ob jec ts  Have a  H is to ry i  Pas teur  and \ fh i tehead in  a  Bath

o f L a c r i c A c i c l .  C t t t u u n K n o u l e t l g , 5 ( S p r i n g 1 9 9 6 l : ' - 6  ! l . f t e s c a p e t h e n a r r o w l i m i t s o f s o c i a l c o n s t r u c c i v -
isnr. rt seenrs that the history of scrence rcguires more and more onroLolly.

- l r  
i s ,  io r  i rs rance,  hard  to  express  rh is  in  Ch inese thoughr .  accor t l ing  to  Franço isJu l l ien ,T fu  Propens i t l

uJ ' t l t iug : ' fou tn l tHr to r loJF, f l i tac l i rChtua(Cambc idge;  ZoneBooks ,  1995) .

'Niels Viggo-Hansen, Process Thought, Teleology, ancl 1-hermodynamics (a paper presented at the

cont r rence on  T ime.  [ {ea t .  i rnd  Orc le r ,  Aarhus ,  Sepcembrr  1991) ,  and h is  Ph.D.  d iss .  t fb r thcoming) .

- O n t h c n o r i o n o 1 - r r a i l s , s e c A c l r i a n C u s s i n s ,  
C o n t e n t , E m b o d i n r e n t , a n c l O b j e c t i v i t y ' : T h e T h e o r y o i

Cr r - {n i t rve  Tn i l s .  ,11ra .1  l ( l  I  (Oc tobrer  l 'X ) l ) :  651 88 .
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[heory of

\ùZhar is this dif ferencei 'Can rve make i t  more precise/Yes, i f  we take inro irccount

the number and ni l ture of the others *, i th rvhich each traveler is involved. In spite of

his smoorh tr ip- l  neglecred to mencion thi5 s111lis1-something marked and

shockecl our male traveler. i rnd rnade his tr ip memorable. The train passed ùt l t0

ki lomerers an hour withcrut stopping àt Culoz, t l -re place rvhere al l  trains bound for t l -re

Alps and Switzerland used to srop unti l  a few years ago. He remembered Lake Bourget,

with i ts clecks and buffet,  to rvhich the stop at Culoz gave his fanri ly access rvhen he

was a child. \What used to be an tmportanr p/arz had become a nonexistenr, undrffèren-

tiated irslant along the train's route. For chis traveler, the event rvas the very fact thar

nothing in the st ir t ion could n-r irke this plrrce eventfLrl ,  memorable, markirble, in p: is-

sengers l ives any more. Further, the natives of this l i t t le town no longer had the cl ig-

nity of being able to stop the rrain, to board i t  or al ight from it .  Tl-re natives' t ies to

the srat ion had earl ier resembled the i i i rnas oiour femaie traveler, blocking r lre patl-r-

way',  forcing passengers to make detours, accept delals, rvait  for later trainsi those t ies

having been cut as the trvin hacl cut her l ianas, the tracks at Culoz norv resembled the

open pirth that she had left  throup;h the j trngle. This l i t t le stat ion had cotrnted, i t  no

longer counts. I t  interrupred passengers tr ips, i t  no longer interrupts them. It  v 'as a

stat ion, i t  is no longer a stat ion. The rai ls, rvel l  al igned, now mn in only one direct ion,

from Paris to Geneva.

So the difference between the trips that our trvins took comes from the nrnber of'

oThers one has ro rake into accor"rnt, and from the naturt of those others. Are rhey rvell-

al igned interaeditrres, making no fuss irnd no history and thus al lowing a smoorh

pâssage, or lull aediator:r defining pirrhs and lates on their orvn termsl Are they

real ly others-that is. mediacors-or are rhey more of the same-rhat is, intermedi-

aries/ Timing depends on that sort of onrological dif ference, nor on the rnind's apper-

ception. I f  other enti t ies t lre necessar) '  fbr or-rr existence (and surprise us), then t imes

nnd spaces wil l  prol i ferate. In the op1'rosite case, t imes rnd spirces wil l  rarei j ' ro the

pornt of becoming rr l t :  t ime-space! or even! as rve sl-ral l  see, ra t ime and aa space, only

\f le can now situl lre our twins aLong one dimension t lrat takes inco 2rccount rhe rat icr

of transf-ormation over transportat lon or else the number of mediators comprl lsd s.

the number of intermediaries. But i f  we rvant to esczrfre the usual opposit ion between

sublective and objective t ime. $'e can go further and rnragine a second dimension that

wil l  obtarn for us a r icher grid to devclop our discr-rssion of t ime-space fabrication. To

deline rhis second dimension, s'e m.ry connect our twins'biographies in one scenario

and insist now on tbt / tbr,r nr(rssùrv ro rcach one posit ion fron-r the ot l-rer. imrrgine,

f irr  insrance, that thr female t i l  rn is a surveyor sent by â company to explore the future

path of a bul let train. a pirth rhet s' i l l  in a fèw vears be planned, desrgned, f i -rnded,

bui l t ,  successtul lv completed, and erentual l l 'used bv her fbrgetf ir l  brother +'earing his

pin-str iped suit .  Each locus. carh sitc that, before, had blocked or slowed his sister 's

progress, aging her lnd clusinr: htr p.r in. l i i rs now been turned into a well-aLigned



1 -6  ( .oMNto \  KÀ- -O\ \ 'LEt )L ' ,E

intermedian' t l rat lends i ts fbrce, goal, rvi l l ,  or end to the path of the rushing train.

Each tree, house. hut, vine in the path of the bul let train hirs been rentl  hence the

rrain's speed-nothing inrerru1.15 i t  t ' rr  slorvs i t  down. Speed crucial ly depends on the

number of intermediaries relarrve to rhe nunrber of medrators. The speed of the train

and the uneventfLrl  tr ip oithe passenger are entlrely dependent on the complerc obedi-

e'acz oithe phces traversed-and also oicourse on the smooth tuncrioning of t l -re train

compân\' 's orgirnizirt ion nrnning, as the savin.q goes, " l ike clockwork."

Hou'ever, our story cor-r ld also go in the other direct ion. The inhabitants, whose

c i tv  has  been d iv ided b1 ' the  l ine ,  mr l  dec ide  to  p ro tes t  b1 's i t t ing  on  t i re  t r i i cks  o r

even pu t t ing  logs  on  rhe  ra i l s  and se t t ing  them crn  f i re  (no t  in  Swi tzer land.  o fco l r rse ,

t l ' rat would be unthinkable; but let us szry rn the French section!).  Then what wouid

hirppeni 'The p:rssengers on the train sould start to age. The crain blocked. thel 'rvoulcl

be stuck in rhis to them meaningless hamlet. u'hich has, because of the protest, become

a meaningful place, a site, an event-producing t0p0r. Hostages of fbrtune, the passen-

gers u, i l l  start remembering rhis tr ip. They wil l  begin ro leel the pùsstlge of t ime and

to  fèe l  t ime go ing  s lo rv ly  o r  fas t .  The l 'w i l l  beg in  to  have the  impress ion  o f  a  " l i ved"

t ime and space that they did not have rvhen the cr;r in rr, . ts movinpl qtr ickly, unevent-

f ir l ly. Buses wil l  have ro rake rhem arv:rv t lom rhe sracion and thel 'rvi l l  lose hours

because of the angrl '  clemonstrators rvho, f i>r their part,  rvi l l  hirve been "making his-

tory," taking pride in their strengtl-r,  and knorvrng once again that they are not l iv inÉl

in l  no-place rhirr crrn be craversecl ar high speed .rs i f  i t  rvere i l  route to someplace else,

bur a nremoruble spot to be reckonecl with, negotiated 
"vit l -r .  

To trse anotl-rer cl iché,

angrv demonstrators s' i l l  be proud oihaving put cl-reir l i t t le vi l lage "on the mrp.

Ler us pursr-re our srort to i ts end. Imagine the revolt happening:rt  each stat ion

along the rai lwav and also on each road t lr :r t  the br-rses are Lrsing ro get around the

blockades. \Ve wolr ld then be back in the jungle rve started wirh. Each centimeter

n'ould havc to be negoriated. and ir w,ould be impossible for an1'one to go straight

ahead n' i thout being deeply and durably modihed. Each transportat ion would be paid

t irr with a huge rransformation, a durable and memorable n-retamorphosis. ' '

M) ' l i r r le  s ru ry .  u 'h ich  cons is ted  or ig ina l l l ' o f  the ' "vonran t ra r .e le r  in  her  jung le  and

her male trvin in his bul let train, has been enriched by t l .re addit ion of a progressive

passage from che triril to l high-speed railu'ay nerwork tnd t retertt'passaf{e fiom net-

work ro jungle rvhere ever): môve has to be disctrssed and won the hard wi1v. Thus we

now have two dimensrons to take into account in discussing space and t ime construc-

cion: one thtrt  defines the rat io crftransformntion over rransportat ion and one chat de-

f ines the relat ive t ' i t i l , i l i t . l  of the work to be clc.,ne in orcler to obtain a displacement.

' A l c h o u g h  
r n l  s t o r v  i s  a  c h o r r g h r  c x l . e r i m c n t .  i n  t h e  A m . t z o n  I  h u r e  s e c n  a  k r r n t e r  h i g h * r v  r l k c n  o v e r

b v  a  j u n t l e  e v e n  m o r É  i m p e n e t r r r b l e  r h r n  r h e  o r i g i r a i  r r a i l  t h e r e  l n d i a n s  f e a r e c l  t t r  t r e a d .
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This gives us the fol lowing diagram:

lansportation

Transformation

Making
Intermediaries

MaLing
Mediations

-Nlos t  
o i  the  rvork  o f  Isabe l ic  S t rngers

puzz le :  how to  unders tand t l t r r  fo r  l .h r  ' r t  i s ts
( i v l innerpo l i s :  Un ivers i t l  o f  N I i rnc \ ( r t . i  Prus \

i t r t l t ' l ,  to l .  I  (Par is :  La  l )écouvcr r . .  l ' t ' t r , ,

l R A l \ \  L ) l  T l l ( ) l  ( , 1 1 1  l - -

-fwin 
in the l'GV

si rh  and then rv i thout  I l ya  Pr igog ine  has  been done on  ch is
' ' r in re  

i s  l i kc  no t i r ing .  See lsabe l leStengers ,  Put  r r  an l  I  t t ' u t ) , tu

i()9r). and Llnttntron,/r /t nry'ttt)t1ut: puttt ir tt raiittt. Lorn,uft/-

Twin in the

jung le

Inv is ib le

No Wt'rrk

The f irst rwrn produces medirt ions, she sees and feels the rvork of transformation

and is unable to dif ferentiate space and trme on the one h;rnd, and moving bodies on

rhe orher: nor does she cl i f ferenciate her own sufferinÉl body'fron-r al l  rhe others througlr

which she is slowly drudging. The engineer is arvare oithe mass of work necessitry to

prodLrce calculat ion, frames oi reference, smooth transit ;  but his energy is invested in

making sure rhat the routine inst i tut ions on which transportat ion depends are running

"l ike clockwork." The second twin sees no dif f iculty in dist inguishing a moving bodv

from a circumscribed frame of refèrence, since the rvork oithe others hirs become rnvrs-

ible and since no rransformation fbrces him to pay for his tnnsportasjon-sxcgpl ef '

coLrrse rhe price of the t icker. For him, as For al l  the irngel ic phi losophers oiplrysics

who play the role of Queen oithe Night, "t ime is l ike nothing."- Tl-re passenger rvlrose

trarn l-ras suddenly stopped because of the riot does not see more of the ç'ork of media-

t ion than the Newtonian phi losopher. But he feels the passage of t ime and the inrpor-

tance of space. Aware thar something was wronÉl in his previous sense of t imclessness

and spacelessness, he concenrrates attention on his " l i" 'ed" t in-re and space, as r i  this

phenomenon were psychological,  hr,rman, subjective. N{ost of the debares in the phi los-

ophl 'of t ime, faced wit l-r  our ever more complicated srory, u,ould oppose thc rso rr.r in

passengers on the r iÉaht side of the diagram above: t l -re one lor whom there is no t ime,

tl-re other who harbors a subjective feeling for time. But if rve alight from tl-re tririn and

direct our arrenrion also to the inst i tut ions responsible for making sure that rr; i lns

arr ive on r ime, to the revolts en rolrte where space and t inre are determined on the spot,

and co rhe processes chrough s'hich those inst irurions rre bLulc or those movements are

"(-onstruct ion

r k c n  o v e r
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quirshed,s rve should be able ro add irnother din-rension to the debates. \what are rhe

lessons thirt  we can drirw by rhinking in rrvo dimensions instead of 'onei,

First,  t l re cl isr inct ion betrveen subjecrive and oblective r ime rs only pi ir t  of rhe story.

The dist incrion concerns onl l ' rrain passenélers. Wirh rhe norion of obiective or scren-

t i l ic r ime, trvo entirel l 'di l ferent plrenomena are lumped togerher: r lre routinized work

of engineers ins. ide lruge inst icut ions is raken as though equivalent ro rhe fèel ing of a
"user" who, becarrse r l-re engineers are rvarching day or nighr over his safe passage, rs

al lorved ro forget the work of m,rking t ime. Sin-r i lar ly, with rhe nocion of srrbjecrive 9r
" l iveci" t ime, t lvo enrirelv dif ferent quescions are confused: f i rst,  the surprise felt  bl,a
"user" when the smooth running of t ime machinery is interrupced-rop r ight o[ the

diagram, trnd second, the labor of those engaged in processes so l i tcle rourinized rhar

the dif lerence between subjectivicv and objectiviry cannor even be recognized-bot-

tom left  of rhe diagram. Tl-rose of us who explore the inrensicy of mulr iple beings

cannot be accounted fbr bv relying on a subjective de{init ion ofan inrernal srate ofsur-

prise.

Second. t ime is not in i tself  a primary phenomenon. Time passes or not depenrJing

on the al ignrttent of other enti t les. In a world made of intermediaries, of displacement

rvithout transfbrmation, there is a r ime separated from space, an immutable frame to

measufe displacements and, by del init ion, no process. In a world made of mediat ions,

of transportat ion by deformation, rhere are a lor of t imes and places. Deeper rhan t ime

is the question of the obedience and disobedience of h.mirns or nonhumans.,

Third. the notion of etr 'nr ci lnnot be di l ferentiated into spatial and temporal compo-

nents. I fa place counts as a no-prlace i t  also counrs as a non-evenr. Place is not a feature

easier ro understand than time. \fhen a place counts as a îlpo.t. ir a.lso counts as a kairo.r.

Deeper than time and space there is ilnother question abeut lyho or whar collrrs.

which acranrs can interrupr, modi[ ' ,  interesr, or inrerfere u, irh which others, rhus

prodircing as many trtpoi-traini/

Fourth, to ralk l ike rhe semioticians, there irre always, simultaneously at rvork in

each account, a shifr in space, a shifr in r ime, and a shifr in acror or acranr, rhe lasr of

these ahvays fcrrgotten in phi losophical or psychological drscussions. My story of che

woman rraveler in the jungle, f-or instance, senr vou, rhe reader, along the three di i fer_

ent axes at once: at another t ime, in another place, but also in someone else's charac-

ter.r" Deeper thirn the question of r in're and space is the very acr of shifr ing-delegat-

J i rcqLtesLr l l i v r . . .L l ) [ t leen , t l t t t (u i tb1en| i . J , i i .Po l i t tq t , t t | t t j vaa : / f ' | , |1 te \ | i l | /0n | l i
(thiit t le doùtrtt. Unir.ersiré r\{onrpell ier I, 199:).

'Hur l lan ' rnonhuman 
is  a  techn ica l  express ion  rha t  does  nor  rep lace  sub jec t iob jec t  bur  makes rhe  la t te r

do . ino ther  ph i losoph ica l  job .  See my 'a r t i c le  On Techn ica l  À led iacron-Phr losophy,  Soc ig log l .  Genea logr ' , '
Lonttrt Knttr lt lgr j (Fall 1(.191); 19-6 j.

l"Seuioti; i  au'i Lat{rdg,: An Art/1tr;,t/ L)/trt i,1./r\. ed. Algirdas Julien Greinr.rs and Joseph courrès
(B loomington :  Ind iana L ln ivers i rv  Press .  I  g fJ l ) .

Ing .  s (

father

more !

Fift

combi r

Proces:

fburth

nave Lll

pr0cess

larer). I

accePre

a topos-/

as  "h is t

place. a

edness."

en tt  ates

f ication

Since w

con fras t

transfbrr

.ût) to tr

\)Vri r,

Pégr-ry n

Whireht

and repe

expdilJtor,

is thar r l

t lme anc

in order

if  proces

my burd

and t ime

not take

want to I

technolo

, ^.\Tt:J

(Par is :  Ga l .

' rNeve

doubt  the  c



: are the

he story.

)r sclen-

ed work

l ing of a

rct lve or

[elt by a

rt of tl-re

zed that

l -bor -

' b e i n g s

e of sur-

rending

LCement

iame to

l iat ions,

an  t lme

compo-

leature

a, katros.

counts.

rs, thus

vork in

: last of

'' oi the

: cliffer-

charac-

Ielegat-

:ne  la t te r

nealogr', '

Cour tès

f R A l \ s  ( , 1 -  T H ( ) l  ( , H T  l - ,

ing, sending away, translat ing. We shor-r ld not speak of t ime, space, and actant but

rarher of temporal izat ion, spatial izat ion, acrantial izat ion (the words are horr ible) or,

more elegantly, of t iuin.q. tpaJtt.  rLtut l .

Fifrh, and l inal ly, the question of spacing, r iming, and acting should always be

combined with that of their )nter.r i t1. \7hat has occurred-an event or a non-event/

Process is not in i tself  associated with t ime more than wit l-r  space. Process is not the

fourth dimension, but t f f th.Thu is well  known, as far as t ime is concerned, since we

have used (at least since Husserl) the notion of "historici ty" in order to dif fèrentiate

process from the "simple" pâssage 6i lirns-n5 measured by tl-re rvatcl-r (more on tl-ris

later). But the same should be true f-or space, tl-rough there is no spatial term as u'idely

accepted as "historici ty" is for t ime. To dif ferentiate the intensity ofbeing in a space,

a topos-kairos. from simply being located on a map, we would need a term as clear-cut

as "historiciry." \When, as in my narrat ive of the twins, a no-place becomes a master

place, a chef- l iet.  a tapl. t .  we should be able to say thtrt  i t  gains "sp/citci ty" or "si tu.rt-

edness."" The same goes For the shift in actantiality. We should have a word that differ-

entiates the move from one actant to another-extensive repeti t i6n-f166 the modi-

l icarion of al l  the actants-intensrve repeti t ion. Unfortunately, there is no such term.

Since we do not l-rave the requisite tr iad of concepts, I  have chosen to use the simple

contrast between trai l  making and network lol lowing, between transportart ion rr l l / :

transformation and transformation uit/tL,//t deformation, zrnd am usins the word inlen-

: l /_ ;  ro  t race  th is  f i f ih  d imcns i t ,n .

$Triters l ike Bergson with his dist inct ion between spatial izat ion and duration,

Péguy wit l-r  l -r is contrast betrveen t l-re history of historians and the I-r istory of events, ' l

Whitehead rvith his insistence on process, Deleuze with his early work on dif ference

and reperit ion, were obsessed b1'the question ofthe intensity oft ime as opposed to i ts

expansion. The dif lculty in using therr insights to trace the f i f th dimension of process

is that they were engaged in a batt le with what they strw as ir  scienti l lc del init ion of

trme and space. The dif f iculty also comes from their r-rnfàir ly favoring t ime over spirce

in order to avoid r ' , 'hat t l -rey saw as the inherent spatial izat ion produced by science, rs

if process were in any way more easily connected witl-r time than witl-r space. So tl-rat

my burden now is to shif t  attention to the labor that goes into the labrication ofspaces

and r imes-we are shif t ing f iom right to left  in the diagram above-in order that rve

not take scienti f ic practice regarding space and t ime as objective t ime ancl space; I  also

wanr ro redress the imbalance between space trnd t ime by using rvork recently done in

technology studies.

" .\l!,liarct has been proposed by Âugusrrn Berque, Dz Xertr ) /d L)ti: f nua urbtiwi û litr turit/ tr Jtpun
(Par is :  Ga l l imard .  I  99 .1) .

rNever translatecl inro English. Charles Pégrrl is probably rhe grearest French prose rvriter and no

doubt the deepest pli i losopher oi rimc. See especialiv 
'C/ia: 

l i t lugrt Je l lt i toire tt ù / )rrt pdiettt." in Ottrrt l

e t  l t rose .  l ( )0c) - l t )  1 l  (Par is :  Ga l l imard ,  l96 l ) .
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PnocnssrNc Trun nso Spacs

If I  have taken the case of a train for my paradox of the twin travelers, i t  is not only

beciruse I am ir f i rn of the TGV rrnt l  a rrear admirer of rhe "Ratrsche Bahn" leading ro

t l-re Nietzschean val ley of the Upper Engadine, but also because I wish to honor that

most fàmous S*' iss engineer l ion'r Zurich, Albert Einstein. obsessed by bul lers, crains.

and clocks. \ fhat I  i rm going ro aréIue should be obvious ro La Chaux de Fond

clockmakers. to Genevir tr ir in c(,mf. lny mrnirgcrs. ro Zurich barnkers: the fabrication

ofa certain type ofsprce-t ime-actor crtrcial ly depends on our abi l icy to measure inrer-

vals bv relying on bodies that have t l-re strange pecul iari t l 'of remaining 6xed throuch

morion: pl i lners, fâl l ine stones, pendr-r lr-rms, bul lers, scl les, geometrical shapes, arnd of

course trains, cars. satel l i tes, bank accounts. As many scholars hzrve made clear, ' '  there

is in or-tr civi l izarion ir  hxation on horv best ro tr,rnsporr someçhing ivi thorrt deforming

it,  an inf ir t t tat ion with what I  have cal lecl " immutable mobiles." To rhe search for con-

stants (that is. fbr what cirn be carrrecl r lround anrl resists delcrrmation in spire of trans-

portat ion), anvtl-r ing wil l  be sacri f iced-even, as in thc c:rse oi Einsteins relat ivicy

theorr ' ,  t l -re verv deflnit ion of Eucl idian space and clockwork r ime. Piaget of course

sl-rares this obsession, co the poinr of having tr,rrned rhe abiLrty ro consen,e consranrs

rhrough transport ir t ion inro the very clef init ion of intel l isence (ancl into rhe best wav

to  c l i sc ingu ish  i t s  success ive  s taé les) . r 'As  we n , i l l  see ,  rnvrh iné{  w i l l  be  sacr i l l ced  by

him, real lv ertr. lTlt ing. ro this conservarion of constirnts.

Instead oi caking cl isplacenrent rvi thout defbrmation as an obvious fèature oi rvhat

the q'orld is l ike, as so many phi losophers of t ime and rrain passengers tend to do. I

simply rvanr now to Lrse che r ich l i terarLrre on rhe t irbricarion of r ime and space to lree

the f i f th dimension of t ime from both i ts subjective and objective interpretat ions. How

is r lre discussit)n changed when the wr>rk necessi iry ro consrrucr scienti f ic facrs and

technical artefàcts is again becomrng visible: 'The f irst thing ro do is ro elevare spacrng

to  t l re  same ph i losoph ica l  d ign i tv  as  r in - r ins .

F.rr from being obviorrs commonsense terms, "spacing" and t iming are in fàcr

qLrte difhcult to tel l  apart.  Through what sort oi labor clo rve prodtrce the dist incrion

betç,een space and t ime?The quesrion is not irs rr ivial as i t  seems. For insrance, rhe

legendary wanderingJew cannot dist inguish the rwo, every spot nlong his wav being

Anton!  n t . tnv  ochers .  I  t i runc l  p . r rc rcu la r i l '  re lev ln t  ( le r , t i r c l  Bos 'ker .  Secon. i  Naturc  Once Renr t rved:
-l ' inrc. 

Sfacc. .rnd Rcl.resenrrriols. 
' l  

ttt ttJ S,utt1 i. I ( I 995 r: i--66: Davicl S. Landes. Rrt,, ltt irn rn I tue:

Chckr . r r , / th t , \ l , rL i rg , t l  t / t , , \1 , " / rv11  \ l i r - l r / ( ( .ambr i i l ce :  I lanar r l  l ,n ivers i rvPress .  lg l l l ) ;Ot to \ [n t r ,A t t l .n t i t1 ,
I )hn t .  r rJ  A t r , t t i , r i i ;  , \ l t , l : tn r t  j t  F , , t r l t  . \1 ,u l tn r  [ r r r r ,p r  (Br l r in ro re :  Jc , l rn  Hopk ins  L ]n ivers i r t  Press ,  lg l l ( r ) :
Dan ie lR.HceJr rck . - [ / l tT , t t , lL r , l1Pr ' ' . i t t l l :7 i l l l l , l t ' ' çTun l1 t l t l r / l , \ (4 | l t1 le r l l l t i u
(Jx to rd  L in ivers r rv  Press ,  I  9 f l f l ) ;  S imon Schat iè r .  Babbage s  In te l l igence:  Ca lcu la t rnc  Eng ines  and rhe  Fac-

to rv  Svs tcm.  ( r t tu , r l  I rq t t r l  l1  (Fa l l  l ! ) c ) . i ) :  l { ) l  - l - l  \ \ t ,1 fuang Sch ivc lbusch.  
' [ l :L  

Ra i lu t t  - lunn1:  Tb t
l / r / x t ! r . , . / / t . , t l | , t l  t t /  T t t t . t t , /5p , t i ,  t l  t /+  l I ) l i ,C t t t t r . l  tBerkc le r :  L ,n i rc rs i r t  o iC. r l i f i r rn ia  Prcss .  l t )86) ;  Er i ; ra r
Z e r u b r r e l . ' l l : ' S , t t r L ) a 1  ( r r l t : ' [ l t H i , t , t t t n l  . \ l t t t ) t g q t l t \ \ ? t L  ( L o n r l o n :  C o l l i c r N { a c m i l L a n ,  1 9 8 5 ) .

' . l ran  P i rger  rnd  Ro l r rn r lo  ( la rc i r .  P , r rô , , ( ra . ' .  t t  l t ) tn i r , . i , '  ù / r / / ! ! J  (Pr r i s :  F lamnr r r ion ,  l98 j ) .
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also a date. Since he never rÉtr i lcrs his step. never staÏs in the sirme Place. never sett les,

never comes back, t l ' rere is no nreaning f irr  l -un-r in r l te notion oi"place" difÈrentrable

from "date"-except, of course, in the case of the City of Jertrsalem, rvhich l ie wi l l

reach "next vear." His i t inerirn- is n-radc oi "dare-places." I t  is only becanse \\ 'e conre

back to the same lrlace over llnd over th.lt we generlrte the noticlrr of a plzrce, of ,\ t0J)0s.

that lasts and stays the same, rvl-r i le we have moved. Tl-re size oithe castle of Chrtelpcr-

ron diminishes irreversiblv in the cl istance irs the wan!iering tr irveler moves arval ' from

it.  Ir  is thus as much part oi t ime as the hour spenc , 'valkrng bv. Only i i  the walker

srops;1nd reverses his steps does t l-re casrle size reverse i tselfand grow again, and only

then cirn t lre vol ' :rger conclude that this i-s a place ratber th:rn a d:rte. I t  is rn conrparrng

the irreversibi l i ry 'of his aging body rvit [r  the reversibi l i ty of t l ' re castle's size that he is

able to make sense of the expression "space and t ime." F'ol lowins the usual dehnit ion

o fspr rce  as  the  "ser ies  o fcoex is tences"  anr l  o i t ime as  rhe  " -çer ies  o fsuccessrons , 'he

deduces: " l  have changed and t l"re castle has not; thus there is a space, a somen'hat

Ionger last ing landscape, insicle of which I move and Lrse"-space offering the measure

l i r r  r ime.  end r ime the  mc i rs t l r (  lu r  sp : t t  c .

Thus, we cannot say that the casrle is " in" space since we claim rhat t imes

and spirces-r ight side o[the diagram-are é{enerirted by a type of work, ancl by t l-re

displzrcemenr oi kinds of bodies, rhar rend to rem:i in invrsible. \{ 'e should sa} thar

the traveler 's displacement, by his returning, lus ptrt  the castle into space instead of

t ime, t l-rat this move has, so to speak, "spaced" i t .  But rvl-ry does the czrst le exist int lct

after r ire rraveler iras descended the rrount/ Cerrainlv chis roo has co be irccountcd for.

"CasrLes in Spain," "c21stles in the arr," would not harve this abi l i ty. I f  everythinÉl

changed at the silme teiltl)o us the trirveler, he rvoLrld never be able to meeisure thc

changes in shape, even 1f he could rccrrrcc his steps: he rvould have ageci, brrt  the cirst le

too would be so drfferent that he could nevcr be sure t l-rat i t  s,as not another castle.

another date-place. Even Heracl i tus s proverbial r iver does not f i low at the s. ime speed

as i ts embankmenr. \We now encounrer rhe importance oitecirniqrres t l i : r t  I  rvi l l  de6ne

as a verv pecul iar way of Ji /diug t imes and actants oidif ferent qtral i t ies and tcmpos.r '

The castle of Chatelperron, across the fbot oi wlr ich the traveler passed rrvo hours

aÉjo. was renovrrred fbur t 'eirrs bef-ore. was bui l t  eight cenruries earl ier on an earth

mound elevated two hundred years previous to that, rvi th stones ÉIenerated l-rundreds

of mil l ions of 1'ears in the past- leaving lside momentarih' the qr-rest ion of mcasLrre-

menrs on these drfferent t imescales. In orher worcls, rvhat makes the rraveler encounter

a place, a topat, is the conneccion of trct ions t irking place in various sites and t imes bt.

various acranrs. The hard labor offeudal vi l leins hervint huge srones and purt ing t l-rem

in place is presenc today, as much as rhe Labor oithc ancient seas and tel lur ic.rct ivir ics

of the geological past, and lrs mlrch as the more recent rvork by tl-re courageolls owner

'Sre  mr"  On l rchn ica l  N le t l i . rc ion  (n .

tserg ,  Michae l  L1nch,  rnc l  Yr jo  Engt ls r r i i r r .

9  aborc ) .  and On In rerob jec t iv i r r .  rv i th  c l i scussron  bv  NIarL

\[)i l . Ctltrr '. ,trJ .\ ir it i tt ]. i  ( l !)t)(i): l l8- i i .
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wl-ro l ixed the roof and consolidated shg wxl[5-n1)r ro menrion the Neanderrhal cave-

men who placed Charelperron on rhe paleonrologists'  menrerl  map. Far from being a

point in an isotropic space, rhe "sp/ci l ic," si tuated" site met by the traveler who re-

rurns becomes Lt.zttnét ' t iai l  of inrerircr ions dispersed in t inre. space, and acrion, and

reassembled, kept up, insri tuted in an event-producing /rpr.r.  Because of the ancient,

enormous, and continltous mass of work connecting vsri()us inccracrions over ages, rhe

castle st i l l  holds, ntakes space, makes historv, breaks t l ' re conrinLriry of vision, bends

attention, interrupts the travels ofvoyagers, creates hierarchies, and thus the wanderer

at rts foor r ighrly leels thar i t  di f fers f iom hrs own fasr-aging l lesh. He passes, and rhe

castle does not. The castle l-rolds i ts ground, occrrpres space, creares a landscape, be-

comes a thef-/iett, rvhatever the proper expression. nor because it is a spot "in space,

but becalrse i t  is i tself  the event connecring rnteracrions on ir  large spread of space-

t ime-actants. Here history was local lv made and rradir ions kept the casrle conrinLl-

ous l )  in  p lace .  Hence,  rhere  is ,z  p lace .

Ir might seem strange to deÊne techniclues as what connecrs interactions from dif-

ferenc t irr-res, places, and actirncs, but i t  is necessary when rve !rrtend ro delegzrcion and

shifting. Tâke the very simple example of a mousetrap I set r,rp ro deal rvitl-r the many

mice that Live in my house at che foot of Chatelperron. I t  took ren minutes fbr Korcan

rvorkers to make t l tem l irst year in rheir sweatshops, a nrlnute for the imporriexporr

trade company to order them by fax, rhree monrhs ro carry rhem in a container across

rhe Eirst Asian trade routes. Ic took me a lew minutes and a ferv f iancs ro bu1'clrem ac

the local hardware shop lasr week; I  am presenrly l)urr ing Swiss cheese on rhe nai l  and,

cautiousl\ ' ,  setr ing the spring, making sure ir  is not m) { inger rhat gets snapped by

the minirrture gui l lot ine. .  .  .  Tonrght. the kinetic energy of t l -re spring ser in place bv

my action wil l  be unleashed in my absence as soon as a mouse starrs snifhng the cheese.

Hon'many i lcrors are presenr 3s 6n6s7-Ksrean vorkers, French traders, wood from

the mounrain, cheese from the AIps, my acion of vesterday delegated ro the spring of

this oldest of techniqr-res, the trap. Nfore primrt iveJ more basic t l-ran a poinr in .rn isorop-

ic space is this subtle weaving rogerher of interactions ùmong many plnçes.

times, and types of marerial: tl-re week-old n-rouse body, rhe month-old cl-reese, rhe age-

old trap, rhe f ive-t,ear-old wood, the night-old action ofrhe exâsperated kitchen owner,

all of tlrem contnbuting to rhis very humble ropos-kairos. ro an evenr-producirrg spor-

ancl rc is certarnly an evenr for the mouse who wil l  meet ics deach, I  am hopeful,

ron ishr .

\ù(/e never encounter t ime and space, buc rather a mulr ipl ici ty of interactions with

actants that have their orvn r iming, spacing, soals, means, and ends. Nothing in rhe

mind, nothing, but a lot in the know-horv of those who, by clever technical acrion,

can weave togerher rypes of acranrs chat rvere immiscible tr momenr befclre. Whar

could be f,rrther apart than Korean sweatshops and Swiss cheesei Yet these are now

connected by the shorrcut oia mouserrap. Long before ç,e can ralk of space and t ime,
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TRÂINS OF THOTJGI I l -  l  JJ ]

i t  is these sorts ofconnectrons, short circurts. rranslat ions, i lssociarions, and mediat ions

that rve encounrer, dari ly.

\ùf le register these many dif lèrences in t iming and relat ive resistance rhrough che

various rnstruments irrvented by scienti l ic discipl ines ( in t l-re largesr sense of rhe word)

to record and document them, and i t  is at this poinr that we musr shif t  from technol-

ogy studies ro science studies. In what ma1' be the mosr unfârr accolrrt  o[science given

by any pl"r i losopher, Bergson cri t icized scientists for being unable ro pay arrenrion ro

duration, ro " la,, /nrée," because, according to him, scientisrs always rurned i t  into

meaningless ând t imeless spâtial del ineations. An extravagernt claim, since sclenrlsrs

are the ones who made it possible to speak of the "longtu dttée." of rhe eons of biology

and geology out of which Bergson could make his "creative evolut ion." rù7it l ' rout Lin-

naeus, without Cuvier, rvi thout Lamarck, rvi thout Daru' in, rhere wor.r ld be no long

history of l i fè fbr Bergson to pit  against the obsession fbr geometry and space. Tl-re very

idea of an evolut ion unfolding over bi l l ions of years emerges out of the narlrral hisrory

museums and the col lect ions of geologists. What Bergson purs aside u,hen he poses

his vain opposrrion between the warm and r ich durarion oft ime and rhe poor and cold

spatial izat ion oi mind is the work of regiscering dif ferences, t i re work of the clever

scientists, another labor that phi losophers have ignored as much as rhe)'  have rhe work

oi r l-re able engineers.

O[ the instruments overlooked by pl i i losophers, perhaps rhe mosr interesnng in

this context, because i t  is a trap for t ime, nor mice, is the lrhotographic gun of Erienne-

Jules Marey, a conremporary of Bergson and Einstein. N{arey invenred his gun in order

to visual ize the precise morions of doves in f l ight. He was cerrainl\ , '  nor arrcnrFrrng

thereby to "geometrize' the passage of t in-re; he rvas attempnng to produce r lme .zJ

nttL'/: as space.r(' lvlore exactly, liis labors produced something enrrrely- differenr from

eitlrer, n'lrich \\'e nray call s1noptirit.1. In rhe same wâ\r as attenr'on ro rechnicitl knorv-

how completely'  subverts the defining oi a cime and space, since i t  wreaks havoc on

inreractions by creating events and topoi, attemron ro s\rnoprlciry, ro rr'hat can be seen

right arvay by a scientist,  completely redistr ibutes the abi l i ty of scienrists to know, to

see, to imagine. co think an)' thinÉl at al l . ' -  \What is important abor.rr NÎarey lookinc at

the successive images (of the dove in f l ight) impressed on rhe circular si lver-coated

plate is not, in spite of Bergsons condemnatron, that he has lost the pn.t. trge oit ime, of

dulssiqn-j6 is preciseiy'co lose i t  thar he sec our to invent his pl iocographic gr-rn.

NIarta Brrrur. Pi,trriu.q.' l ' in,: Tl,, \\ i ,rk al Errnnt--f t/, i  ,\ lattt (C-hrcaro: Universirr ol Chicaqo Prt-ss.
l ') ') l)r François D.ruoilnct. Ett,rtt,--Jrlt '  ,\[are1: ,\ Ptiri,tulît the 7i:ai (Crmbridge: Zonc Brroks, 199]).

' -Foren t r l in to r rh r t i snosrhugc l i te ra tu r t ' , see- [ / teR igb t ' fa t / : lo t t / :e - l t l :  A t \ l i t l i i l ' f ue t t ie !b -Cut t r l

I . i J t  Scrnce: .  ed .  Adè ie  C i , i rkc  . rn . l  . lo . rn  H.  I ru j imura  (Pr ince ton :  Pr inceron Ln ivers i t r  Press ,  l99 l ) ,  a r rd

R4)E.\ti l t,tî i l i  i i l  S.Liltt l iL Pr./,,/, ' , i  e(l Ifrchael L1'nch and Sreve \X/ooigar (Cambridge: ÀIIT Press, 199()),
l9  ( r8 :  see  a lso  mt  a r t t r l r .  Th .  P t t l , ,É l  t ' iBoa V is ta ;  A  Photo-Ph i losoph ic r rJ  N{ontage,  Lounn Kut t / t , / r r
I  ( S p r r n g  1 9 9 > ) :  l + 1  8 - .
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Marey n, irs urterly fèd up with dtrrée. with invisible, obscure. and Lrncontrol lable pat-

terns of f i ight thar are not seizable, f ixable, catcl.rable.rs The {1ying dove did not l ive

"in cin.re" betbre being ki l led bv a gun "in space." The photographic éjun does not ki l l ,

and rvl-rat was important for Marey is that the events in the sky can now recur, hundreds

oitimes at rvill in the Station p/.ttsia/rtgiqru of rhe Collège de France. Marey is not reduc-

ing tlre lived and rich drrie of tl-re dove for a poor and cold éIeomerry. On the contrary,

he is adl ing to the f l igirr o[ the dove, adding somerhing never experienced on earrh

betbre, the enraptsl ing contemplation of the dove's successive motions transformed,

on the plete, into coexist ing shapes. He has nor "degraded '  t ime into sp'.rce, as Heideg-

ger rvould say; the leap is much more innovative and daring than that: the l leeting

seconds of the clove's 11ighc have been transforn-red into a permanent si lver photograph

that can be conten-rplated for hours or quickly scanned by scientists again and again,

in search ofstruccural fèrtures that wi l l  explain rhe muscles'posit ion and the energl '

baltrnce.

For someone ç't io observes scicntists or engineers at work, there is not merely one

time and space. The phenomena observed are much more surprising; they relv on t l-re

subversion, disjLrnction, displacement, rescal ing, crossing-over of relat ions betweelr

spatial,  actorial,  and temporal features. '"  Science does not withdraw t ime from the

world, i t  adds many spaces and t imes to the n'orld by constancly modifying scales,

Iensths, and unirs in those strange sites, the laboratory, the inst i ture, and the archive,

wl-r ich are utterly dif ferent from "a mind."

If  this is the case. then, where does the obsession for a r ime-space fr lme "in rvhich"

encit ies would reside, or a frame chat the.mincl rvould " impose on" thinÉJs in order to

apprehend them, come fron-r i  No amoLlnt of labor wil l  everproduce that sort oispace

and t ime-not the work of engineers or scientists, nor even that of our anecdotal trai l-

blazer. Ir  is useless to oppose, as i .s so ofren done, the " l ived u'orld" of human subjectiv-

i t ,v apprehending space and t ime and al l  rhe r ich colors of intentions and affe.ct ivi ty

u, i th. on the orher hand, rhe scienti f ic and technical objecrive world ceaselessly curt ing

a meaningless space-t ime into rsoropic and isocl-rronic units. The scienti f ic and engi-

ncering practice oi subvert ing spaces irnd t imes chror-rgh maps, charts, digs, traps.

tr jcks, and knacks exceeds b,v far any subjective t ime and space described by phenome-

nologiscs. The strbjecrivirv of space and r ime is not '* 'har is lefr wl-ren t l-re objective

space-t ime has been thoroughly described. I t  is only in some very pecul iar circum-

'Th is  i s  whv ,  bv  rhe  rvav ,  h t  c l id  no t  c ( )me to  invent  the  mov ie  carnera ;  what  N la rey 'u , rn ted  r . rs  to  rn rcnc

the  rz l r -mor  ie  camerâ-an ins t rument  f i r r  ru rn ing  movemenr  in ro  a  success ion  o f  images s1-nopt ica l l y .  and

nor  success ivc l t ' .  v is ib lc .

' " i \ l i chae l  Lvnch,  Sc ience in  rhe  Age o f  N{echan ica l  Reproduc t ion :  NIora l  and Ep is temic  Re lar ions  Br -

rrvcrn l)iagranrs:rnd Phorographs, Biolog.t aad Phrl,trlb 6(ApriI l99t ); 105-16. For a much more compli-

a r r rd  sc iencr f i c  case,  sce  Ândrcrv  Prcker ing  :  beaur i t i r l  med i ra t ion  on  rvhar  sor r  o f  sc iencr i i c  Fracr r !c  rs  neccs-

sary l;tJort phenonrena begin to appear: 
' [fu 

,\ lttgle oJ Practitt: T)nt. Agerc1. tnd Sctenct (Chicago: L]niversit]

o l  Ch jc r .so  Press ,  I99 j ) .
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st:1nces that the two can be di i terentiated. Only che man in t l le TGV can dist inguish

rr;rnsporr and rransfbrmarion. nor hrs sisre r opening t l-re trai l  q' i th i ler lx, not thc tnl l l -

neers of the train compânies mirking sure rrains do not run out of synch,]" not the

scienrists wùtching otver the coorcl ination <lf  atomic clocks, and not i l { i trey trembLing at

rhe idea t l-rar his phorographic gun nright give fuzzy, blurred, or overlappinc images

But surel\ ' .  space-t ime, or 'rr imaginrrt '  f iame it l r  ' t l l  evcnrs, has tc'  come from some-

n,here/ Irs origin seems ro be in t l-re pecrr l iar nature oithe uhjects used in t l-re scientr l lc

discipl ines to bui lcl  rheir mcùsLtr i l l$ in:rfunlcnrs. \ùThitehead once clurpped that i t  is

a l l  very  F ,e l l  to  p rarse  Ga l i leo  fb r  h is  s rudy  o i the  inc l ined  p lane,  b r . r t  what  i ihe  had

tr ied rvit l -r  bags oiwheat inste,rd of spl-rerical bi l l iard bal ls/ Trv to dist inguish a seven-

vear-old "conserving ct i i ld f iom "nor.rconserving chi ldren rvho use celabashes instetrd

oi beakers. the latter of course control led by merrology and st:rndardization-rnsPeL-

tors ancl lnsrruments and inst i tut ional bodies are necess.rrv here,.rs mllch ds in the

case ofrrains and clocks, to hold then-r "uir to stùndard" ancl to coordinate acrion and

cert i f icat ion.r l  St i l l ,  in Afr ica. away from their laboratories, mosr Piagetr irn testers

\r,ould probirbly clual i ty as "nonconser., ing": thcre is an rnordinate numbef oi r igid

bocl ies in the paraphernalra of laboratories, but rhat does not mean that scirnt ists .rrc

thcn:e/*.ç r igid bodies or have r igid teon-retr ical n-r inds. I t  simply means th21t, in the

laboratory, in order to detect .lifferences, tl-rey use bencl-rn-rarks

Tl"re circrr lar ion oi rhose r igid bodies wil l  loc.rt ly éaenerùte a speci irc type of splrce-

r ime, as the circulat ion of ant other bocl l 'with di i lerent proPert ies wil l  generate addi-

t ional spaces-t imes-actants. This does not mean thtrt  rve a're in tn isotopic spJce r l l ld

irn isochronic r ime, bur t l-r l t  local ly, i r .çr, /r  metrological chains, there rrre elfrcr i  oi isoch-

rony and isoropy produced by the carcf ir l ly monitored and l-reavi ly inst i t tr t ional ized

circl lar ion of objeccs chat remain relarively Lrntr irnsformed t l-rrough transporcrr ion:

higl"r-spee,J trains, rulers, standards, cal lnons. rveights, constant relrt ions, bLrl lets, burl-

l isr ic missi les, fàl l ing stones,2ICCounts, and various other rods' hands ofclocks, gears'

and structUral ison-rorphies. None of t l lat inst l tmentirt i6n-lhough verl '  precrlc 'r l '

ver) 'clever. very material,  verv local-at any point says anything about the mind's

inner  rvork ings ,  nor . loes  i t  exp la in  the  wt IVS L l1 's 'h rc l r  n ( ) -p lJLc  bccomcs event  o r

events become non-event. The buitcl ing of metrologic,r l  networks for space and t ime

is a crucial fètrLlre of \ù/estern hrstory. Ir  has to be docr-rmented, to be sr,rre, stucl ied and

. , ,ph i losoph l  be ing  an  empi r i r l l  sc iencr .  I  had rhe  l r rck .  c t ,m ing  back  i rom NcuLhâte l  J l t c r  I l r v rng  nrv

ra lk .  to  s i t . . r , ,a ,  th .a ,  Srv iss  r i r i l *av  eng incers  go ing  to  P l r i s  to  n le t ' t  t ] rc i r  F re t tch  countc l l )â r is  i rn ( l  to

or .e rhear  the i r  conversar ions .  In  chr rge  o f  buVin{  car r iages .  rhe t  \ ,e re  heap ing  pr ice  tags  r t l c l  te thn i ia l

conr ror .e rs ies  onro  each o i the  typrs  o t  mov ing  rne ter ia l  Nc  cnù)un( t r td .  A l r l rough a  P issenser  ' r r  thc  r "p

r i ,qh t  o f  thc  d tegr : rm.  I  n lovcc l ,  b l  l r s tc r l ing .  c l ( )sc r  to  rhc  to l )  l c t t '

r ,  Conscn. ing  anc l  nonconsen ing  i r re  re (bn i ( . r i  te rms in  P iaget i rn  Ps lcho logv  to  descr ibc  the  rcsu l (

o iexper imencs  g ,6en ch i ld rcn  are  rb l .  o r  nor  rb l t  to  g rasp  (ons t r t t s  th rough t rans f i r rn l . t t ions  Ste  rh t ' t  iass i '

,u r r (u fÀ , .n" -Ne l l l  Per re r - ( - le rn ron t ,1 , ,7Cr t i tù / . rnuJ , I r t t r / / ig r tu , i t ) t i f / i l t t r , l t l t t ' ,  ia r l . r / ,  (Ber t le :  Pr tc r

L a n g , 1 g l 9 ) . ( J n r r a n s c u l r u r a l  c l e c o t s r r u c r i o n  o f P i r r g e t i a n r h c o r r . s c e J t a n L a v e , C , , ! t i t t , t n i n P r , t r i t : \ l j t , i

. \ Ia i l ry tu t i c t .a i l ( . r l tw t  rn  E t r l J t l  I - r l i  iCambrr . lge ;  Cambr ic lge  L ,n j ' c rs i tv  Press .  l98 lJ )



I86  C ' )NTI fON KNO\ \ ' I -EDGE

respected, but i t  does not havc- to be confused with an accol lnt of how our mind

evolved, or rvi t l -r  rhe understandrng that other civi l izatrons ma.v have of t ime, or rvi th

the ontoLogy o[rvorld making.

I am rvel l  aware that s'e have reached the turning point, or perhaps i t  is rhe break-

ing point, of rhis lrne of argument. Since an inreresr in the shif t  in t imes and spaces

practiced by technical means irnd scientihc l i rboratories, and the ir t tencion paid to in-

str lrments and their making instead of to their results, cannor be juscif ied by demon-

strat ion. we have ir choice to merke between phi losophies. The f irst would consider

space and cime in their rsocopic and isocl 'rronic narLlre as being rvhat the Lrnrverse ls

made of or, alternarively, rvhat r l-re mincl needs ro impose on rhe Llniverse in order to

make sense of i t .  Moreover, as an afterthoughr, this l i rst posir ion mighr save for hLrmirn

subjectivi ty some other sort of 'relacions rhet rvould expl l in how ç,e reiate emotional ly

to events and orient ourselves concretely in space, but al l  of this subjecrrviry would

be r. inderstood in conrrast ro obiective space-t ime. Affect ivi ty and effect ivi ty would be

cieariv contrascecl. C)nly the r i . tht side of our di irgràm would be considered. and the

left srde taken as a purelv instrumental aspect ofno phrlosophical consequence fbr the

elaboration either ofthe world or of the mind.

A second solLir ion s'ould be co scart from a phenomenon th21r is not in irself  con-

nected wrrh either subjectivi t l '  or obyectivi ty, one thar ignores the quarrei between

space-time Lrs Jeillan//t)l or as mind-set and tl"rat begins rvirh the rtthar entiries rhar are

necessart ' tbr meintaining r-rs in existence. Ir  is this qual iry of orherness and rhe "nunr-

ber" oiothers thar are, in t l-r is second phi losoph,v, rhe crucral fèatures; and i ts cenrral

problenr is that of knorving rf  a transport,  a displacement, a trernslat ion, a trajecron' is

"paid frrr" b1'a small  or a larse delbrmation, transformirr i t ' rn, meramorphosis.

The major dif fèrence between these two phi losophies is that the normal case of the

hrst is the rare exception of t l -re second. Thar a mobile travels wjthout mutaring is so

fare. so miraculous, so expensive a phenomenon, i t  has to be explained in detai l .  And

indeed. co explain the man in t t ie TGV who does nor age more than three hours gorng

irom Pirris to Neuchâtel. one rvould have to take into accoLlnt several huge bureaucra-

cies, enormous netrvorks, n-rany clocks, l lags, siens. anci standards, a lot of eiectr icir l

plants, labor relat ions, and so on. Similarl t ' .  to accounr for Einstein's travels ç' ichout

deformation at the speed of l ight, in spite of rhe acceleratron of l iames of reference,

one rvould have ro count the whole establ ishment of phvsics, huge laboratories, most

of asrronomy, ancl quite a fèrv crir ins and embankments oithe Swiss rai lway authoricies.

In this second sort of rvorld, the measurement of t imes and spaces ruaÉr.r spaces and

rimes, rvhereas in t l-re l i rst,  rhe instrument pl ir l 's no role orher than thirt  of a practical

means to reach spirce and trn-re, which themselves exist independenrly, whether objec-

t ively or subjectivelr ' .  In t l-re second sort of rvorld, instruments are mediators and sl-r i f t-

ers; in the hrst,  simple means and intermedianes (thev could, in t l ' reon'.  be discarded).

The role of the mintl ,  oFethics. pol i t ics, and rel ision, is entirely drfferent in these nvo

worlds
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worlds, and chat dif ference s, i l l  be my concluding fbcus. \X/hy is the hfch drmensron

o[ cime-space so dif f icult  to rr 'gisrer:

Fonualrsn: A Pnopr,ssroNAt- HAZARD

\ù7hat happens i f ,  instead ofattending to instruments (circulat ing r igid bodies, labora-

tory sites, cl-ranges of scale, inst i tut ions in charge of t ime and standards, and the know-

lrow thar goes into experimental tr ials) we attend onlv- to the results of a smootlr dis-

placementi '  To continue with my favorite example, what lrappens when the man in

the f irst-class compartment of the TGV ignores not only the lamous "man on the

embankment" but also the inhabirants of the str ing of al igned stat ions and cit ies, t l -re

whole machinery trnd administrat ion of rrain companiesi '  He real ly wi l l  think that

there can be something l ike a displacement in t ime-space that does not require anl '

aging, any transformation-something that is "paid for" nowhere by costly network-

bui lding. He may even come to think that isochronic t ime-measured by his u'atch in

relat ion rvirh che rrain's clock-and rsoropic space-signaled by the number-bearing

milesrones thar f lash regularly along the 1p1çlq-21g normal fearures oi t l ie world.

This wil l  not happen i f  l . re boards an Ital ian train, let alone an Indran train, and i t  wi l l

not happen eitber, recal l ,  i f  there rs a str ike or other incident, or even i f  the erir-

condit ioning malf lnct ions sl ighcly. But i f  al l  goes smoothl) ' .  this traveler rvi l l  take the

resalt of the railway companies' labor-smooth travel across space in time-rs its nor-

mal catse. After having discarded as irrelevant the tracks, the trains, the switches, the

bureaus of standards, the clockwork, the regulat ions, the t imetables, and t lre whole

artendant menagerie, he n' i l l  chen bc ten-rpred decisively to bel ieve rhat rhis sysren-r of

isochronic and isotopic coordinates can be located in his ntindl That is the real great

danger of train tr ips; rhey are too comfortable (at least in Switzerland). Epistemology

is a professional hazard oF hrsr-class, air-condit ioned train travel.

Science is both prarsed and attacked lor rvhac i t  cannot possibly provide: t imeless

formalism. There are of course scientists rvorking on fbrn-rs, on rulers, on maps! on

coordinates, on srrLrctures, br-rt  their rvork is not i tself  formal, ruled, mapped, coordi-

nated, strucrured. Formalisms circulate inside scientiÊc nel lorks with the regulari ty,

ef{ iciencl ' ,  elegance, and economy oitrains circuiat ing on rhe "Ratische Bahn." Brrt rn

the same wa]'  as no one could even imagine trains keeping regular schedules rvithout

rai lway companies, no one should imagine rhat formalisms cor-r ld go on circulat ing

smoothly without t l -re costly inst i tut ions known as Research and Developmenr. Ir  is as

strange ro turn isochronf antl  isotopy into mencal or nàtural cacegories irs i t  is co rurn

the work of establ ishing constants into what che mind would be part icularly good at.

The unequipped mind of a clesocial ized scientist would be unable to prolong rhe l i fè

ofany constant. This is rvhv reseirrchers, rvel l  au'are ofthese pracrical constrainrs, cease-

lessly devise instruments, t ime- ancl space-subverters, dirr,r  traps, and scale-rnvert ing
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inscri l ' r t ions, and in the process prodLlce a fabulor-rsly interesting l-r isrorl '  fbr their orvn

sciences. Those researchers resemble n'orr ied train companv managers, not careless,

well- fecl,  ignortrnr travelers. Even Einstein. in his Machiirn accoLrnr oiceneral relariv-

i tv, cleploved verl '  exprl ici t lv rhe engineering n'ork rhat goes inro shrft ing from onc

acce.lerated frame to the next rvi thout losrn{r inlormation on the rvay.rr His proverbial
' 'ntol lusk 

of refèrence'generrl tes. ln irbsolute spacc-t ime but c,rnnot irself  be seen irs / / /

absolute space-t ime.

The idea tharc a mind could nakt formal reasoning is as bizarre as imagining thac a

sol irarv scienrist coLrld nrake a discovery or ir  naked mir lc traveler 's bodl '(not Flash or

Superman's) could move bf irself  at 100 km/h f iom Paris to Ner,rchâtel.  Yer the vrr l

idea of" 'genetrc episrenrologv goes f irr ther rharn rhis rhoughr e xperimenr, imagrning

not only that t l te mind unclertakes fbrn-ral reersoning througlr fbrmal means, but alscr

t l-rac the rvhole historl  oi biological l i fè, f iom the earl iest pre-Cambnan fèrns to rhe

superior cortex of prin-rates, obsessivelv seeks nothrng bur the consenarion of those

formzrl relat ions.r '  Thus formtrl ism is taken as rhe pinnacle oi hlrman reasoning, and

l i fè i tsel i  is said to ainr t .Lt nothing else. Here Piagec, the imnrarrentist,  apperrrs to clke

the opposite posit ion from thrrt  of Bergson, the spir irual ist,  f-or whom l i fè musc remain

forever fbreign vt Holt,'Jttbet's urge for geometry. In efÈct, horvever, Piager's posirior-r

starts from the srime principle: t ime ancl space can be said, unproblematicalJl. ,  to per-

tain to l i fè i tsel i .

Buc rf  we l tar.e been r ight to locate che production oi t imes and spaces in vlr ious

rypes of circulat ion, registrat ion, and insrruments, rhen one cannot atrr ibute ro l i fe

i tsel i the trming that is clue in large part co the biologists and evolut ionarl ' rheorists'

pri tct ice.rrThere is a huge dif ference berween a snai l  rn Lakc Neuchâtel and r l-re same

snail  inside Piaget 's col lect ion. The f irst is more I ike the female rraleler of my anec-

dote: i t  is a sr-rt fering body among sLlf fering bodies, lacking insrrumenrs ro regisrer i ts

sr,rf ler ing, i ts metirmorphoses, rts mutations, and al l  t l -re r isks i t  clares t irke to stal 'al ive.

Ir is onh' t [-re second, inside a rance of orher snai ls oi slrghrly dif ferenr colors and

shapes, that rvi l l  begin to register, rhrough rhe invention ofa new fornr ofsynoptici tr ' ,

i ts mutatrons rn relatron to the cl-ranging environmenc, i tsel i  represenred by colors.

labels, lengths on mil l inretered paper. As StephenJay Goulcl has so beaLrt i f i r l l r ,demon-

strated, one cannot explzrin the history of l i fe without raking inro account rhe l-r istory

''ALbcrt 
Einsrein. R,lt lrt i t1: Th, Sp*),r/ ,rri th. Gtne,;// 

' l  
|ry,;1. , Ptptltt Explrrt iru (Lonclon: Nfethuen

I  9 l O )

].- |eanPiaget.Bi i l ! t t | tuunl) . t id|1L.t : tJ, / j \ l | le ' i t t / , t t t tn l tn| t /etr t | lhr i lurot ' t ' , t l t t ]

( l 9 t r - ;  N e L r c h j t t l :  D r l a c h a t r r  t t  N i c s r l é .  l ( ) ( ) l i .

' 'See, lr,r instance, t lte m;rrveious strLclv of Robert E. Kolrier, L,i l '  ,, l  tLt It l l : Drowpl:i l t Gdkrii! ,t i lJ tbt
I ' t l r , iu r t t t r t l  L i l  (C I r rc . rco :  L ln ivers i r r  o f  Chrc . i ro  Press .  199 i r .  rnc l  r l r r ' cxamples  garhcred  in ' t l x  R)x l , t ' 1 , , ,1 '

lo  t l te  JoL.  ec l .  C la rkc  anc l  Fu i in rura .
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ofthe l i fè sciences.t 'The leap. from archives and col lect ions, instruments, and narural

l ' r isrory nruseums to the aim of l i tè i tsel i . is a sure rolrce to f tr . i l r-rre-co che lal lacy of

granrlng al l  l ivrng organisms rr "n'a1'of l i fe," irn obsession with constanc! ' ,  a mad seirrclr

fbr structures, a l ixat ion on conservirt ion that might well  be characterist ic of Swiss

q' ir tchmakers, rrain manâgers, record keepers, and bank col lectors, buc that cannot, at

least without more reseirrch, be accribr-rted ro snai ls, scomirchs, brains, chi ldren, an.i

non-Swiss marhemrrt icians. One can be al lorved to forget, f t)r  a moment, t l tat smooth

disp.lacemenr in r ime and space is paid fbr, some\\ 'here else, by other people; but not

fbrever. Time may "pass l ike norhrng" inside a Srviss train compartment, but a good

tesr of this norion's val idity outside the train might be to iump olf  rhe TGV at ful l

sPeed.

The environment in rvhicl-r Piagrt 's t l -ror.rgl"rt  developed ought, as Fernanclo Vidl l

has shorvn, to have prodnced an entirely cl i f fèrent krnd of intel lectLlal stance.r" I fnirïve

contextual ists irre to be bel ievsd, a biologist born in Neuchitel,  rvho worked fbr mirnl '

years in the natural l-r istory col lect ions of a r ich country oi bankers and clocknrakers,

crisscrossed by rrains, cirrs, trucks, and planes, and who rvould becon're frrscinatet l  bv

the exploring behavior of chi ldren, by the extent of their mirteri l l  mirnipulart ions ancl

t l-reir rel iance on socrtr l  interactions, .çl tott /Jhave come to argLle thât societ ies, chi ldren's

peer groups, and scienci l ic discipl ines are so many t ime-producing col lect ives. He

sl-rould have seen hos'our c()ncepts relv on ma.erial,  social.  ancl pracrrcal nredi:rt ions.

and lrow close chi ldrens cuntroversics ùrc ro scientihc controversies. Struck bv- the ex-

rravaganr ethnocentr ism of most psycholog)' ,  Piaget would have become t l-re fbuncler

of "cognrt ive anrhropoloÉay, reveall ing the gap that exists betrveen practical cognit ive

culrures (as Edwin Hurchins has recently shorvn rn his important book), 
- 

i rnd, going

nrr-rch firrrher. Ire rvor-rld have founded:is rvell the stuclr- of rvhat times irncl rvhat spaces

suffering biological bodies tr irce on rheir own terms. And yet, as we al l  knorv, Piaget 's

heroic ef lbrt rvirs to el iminate from the mind, f iom the produccion of sciencc, t i t ,nr

onrogeneric development, f iom the history of science, and f inal l l ' ,  especral ly in Bio/ugl

anl Knnu'/et/gr ' .  from che hisrory of l i fè icsel i  anv tr:rcc of history' ,  of t ime-producing

Prac t lce.

Tl 're constancy of Piagct, during a long career, in seizing .rnv occasion, in al l  the

many domains in wl 'r ich he workecl,  to cLlrn virtual i t ies into potential i t ies ( in Deleuze's

and Isabelle Srenger's sense)-ir is constanr erasure of t ime and pr.rccice-is srun-

'StcphenJar' OouIJ,\l lu,lofrl blt: ' l '1ry Btrtet.t Slule tn,/ rlr Ntrrre oJ Htîrt1(Nerv York: V \\ ' . Norton

l9 f io ) - rhe  tu l l  r i t le  shou ld  nor  be  over looked.

'  Fernanc lo  V ida l ,  Pr r ,q , l  [ i t l o i  P i , t .4 r  (Crmbr ic fue :  ] { lnar . l  l  j n rv r rs in  Prcss ,  199 i ) .

See l lu tch ins .  ( , t , t i t t , ' u  t r  rh  \ \  r l J .
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ning.r8 Potential iry is the realrzation " in t ime" of what was already rhere tn porcnria.
f ime unfolds determinations but norhing real ly happens, just as i t  is possible ro calcu-
late al l  the posit ions ofa pendulum from its ini t ial  posit ion without the actual fal l  of
tl-re pendulum adding new information. The same is rrue of development, if deve.lop-
ment is understood as the unfolding of potential i t ies: a problem thar piaget rackled
twtce, in regard to the growth of mollusks and with reference to chi ld intel l igence.
virruality is something alrogether differenc; it depends on the fifth dimension I de-
f ined above, which makes space and t ime dependenr on process, on the intensrty with
which other rypes of surprising acranrs are connecred. The quest.ion is thus to decide
whether t ime is the real izarion of potential i t ies, or wherher t ime emerges from the
el ici  r ing, the educing, of virrual i t ies, of surprising dif ferences.

Piaget 's insistence on turning virtual i t ies into porenrial ir ies requires an explanation
that I  am not equipped to f ind but that, I  am sure, wi l l  interest social hisrorians of
ideas. My own guess is that theology must have played a major role. piaget 's theorizing
has all the timelessnes.s of a secularized prorestantism. conrrary ro the general assump_
tion, theologians are often more rarional ist than epistemorogists are, largely because
tl-reologians imagine that God has something to do with the same time and space as
che one produced by immucable mobires, except thac He is "beyond., '  But, since rheo-
logians (like train rravelers and epistemologists) do not focus on the work of producing
those mobiles but only on i ts resurt,  they take isoropy ancl isochrony as fèatures ofthe
world. They commit, to use Heidegger's ranguage, the sin of metaphysics. Thus, they
have no alternacive bur ro consider God as an encicy beyond space-time, in a rranscen-
dent other world. I f  one wishes, l ike the young piager, to maintain the ahisto'ci ty
supplied by this God of beyond and above but wishes, ar rhe same rime, to distance
oneselffrom the embarrassing baggage thar accompanies christian theology, one soiu-
tion is to make cerrain thac rhis world itself has all rhe conscancy, formalism, and
ahistoriciry thar characterize the world , ,beyond., '

That enterprise somewhat resembles rhe experiment by which absolute zero is to be
reached by progressively slowing down the motion of atoms. The fusing of psychology,
history, logic, mathematics, pedagogy, and rife irself creares a confined space in wnich
Piaget 's exrraordinary tr ial  can take place: the slowing down of history, the slow re-
placement of virtr-ral i t ies by potential i t ies, the rransformarion of process into rhe actu-
alizaùon of consranrs-it is one of che mosr daring scientistic enterprises of a century
already rich in such endeavors, ân arrempr to ensure that norhing unanricipated or
untoward happens, that every srep is regulated according to schedure, thar onrogeny
recapitulates phylogeny, thar this world is as welr-regulated as the rost orher worrd,
thar accounrs and balances are always kepr in spice ofal l  imbalances, that consrancy rs
fbrever mainrained in spite of rhe turmoil of history and its world wars, rhat capnartza-

'^ lsabelie Stengers' Au nont de la fîche du tlnps: le déf de Prigogine, Co:rnnpol itiqtes, vol. 5 ( paris: La Décou-
v e r r e . 1 9 9 l ) .
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cion goes on for ever wirhouc either loss or expenditure. Pitrget 's r imelessness is rhe

pirradoxical t imelessness of clockmakers, ideal for an army of passive defer-rse, for a

rvorld thar runs smoothly l ike clockrvork, where trains, col le.qes, and classrooms run

crn t ime. a ç'orld rvhere nothing happens. Tbe niud uit /saat t l l ra: a n-ragnihcenr cxperi-

mcnr ro show in relrefwhat l"r irs been missed so far in drscussions abour t iming, spac-

ing, ancl ,rct ing.


