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WARANDCI NEMA
The Logi st i cs of Per cept i on
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Tr ansl at ed by Pat r i ck Cami l l er

Fr omt he synchr oni zed camer a/ machi ne- guns on
t he bi pl anes of Wor l d War One t o t he l aser
sat el l i t es of St ar War s, t he t echnol ogi es of
ci nema andwar f ar e have devel oped a f at al i nt er -
dependence. Hi r oshi ma mar ked one concl usi on
of t hi s pr ocess i n t he nucl ear ' f l ash' whi ch pene-
t r at ed t he ci t y' s dar kest r ecesses, et chi ng t he
i mages of i t s vi ct i ms on t he wal l s .

Si nce t he di sappear ance of di r ect vi si on i n
bat t l e and t he r epl acement of one- t o- one
combat by t he r emot e and mur der ous son et
l umi er e of t r ench war f ar e, mi l i t ar y st r at egy has
been domi nat ed by t he st r uggl e bet ween
vi si bi l i t y and i nvi si bi l i t y, sur vei l l ance and camou-
f l age. Per cept i on and dest r uct i on have now
become cot er mi nous .

Paul Vi r i l i o, one of t he most r adi cal Fr ench
cr i t i cs of cont empor ar y cul t ur e, expl or es t hese
conj unct i ons f r om a r ange of per spect i ves . He
gi ves a det ai l ed t echni cal hi st or y of weaponr y,
phot ogr aphy and ci nemat ogr aphy, i l l umi nat i ng i t
wi t h account s of f i l ms and mi l i t ar y campai gns.
He exami nes i n par al l el t he i deas of st r at egi st s
and di r ect or s, al ong wi t h t he vi ews on war and
ci nema of wr i t er s f r om Apol l i nai r e t o Wi l l i am
Bur r oughs. And he f i nds f ur t her f r ui t f ul sour ces
of r ef l ect i on i n t he hi st or y of ci nema ar chi t ect ur e
or t he war t i me popul ar i t y of st r i pt ease and t he
pi n- up .

Ther esul t i s a r i ch and suggest i ve anal ysi s of
mi l i t ar y ' ways of seei ng' , and a di st ur bi ng
account of how t hese have now per meat ed our
cul t ur e : ' War saw, Bei r ut , Bel f ast . . . t he st r eet s
t hemsel ves have now become a per manent
f i l m- set f or ar my camer as or t he t our i st -
r epor t er s of gl obal ci vi l war . '

One of t he most or i gi nal t hi nker s of our t i me.
Li ber at i on

Cover desi gned by Paul Bur cher
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ATr avel l i ng Shot over Ei ght y Year s

Thi s st or y coul d have begun i n 1854, at t he si ege of Sebast opol dur i ng t he
Cr i mean War , or seven year s l at er wi t h t he Amer i can Ci vi l War , si nce i n
bot h conf l i ct s abundant use was made of moder n t echni ques : r epeat i ng
weapons, phot ogr aphi c r ecor ds, ar mour ed t r ai ns, aer i al obser vat i on . . .
But I have chosen t o st ar t i n 1904, t he f i r st year of t he ` war of l i ght ' . For i t
was t hen, a year af t er t he Wr i ght br ot her s f l ew i n t he Ki t t y Hawk, t hat a
sear chl i ght was used f or t he f i r st t i me i n hi st or y, i n t he Russo- Japanese
war .

Tr ai ned on t he hei ght s of Por t Ar t hur , t he f ocused i ncandescence of
war ' s f i r st pr oj ect or seemed t o concent r at e al l t he t or ches and al l t he f i r es
of al l t he war s bef or e i t . I t s beampi er ced mor e t han t he dar kness of t he
Russo- Japanese war ; i t i l l umi nat ed a f ut ur e wher e obser vat i on and
dest r uct i on woul d devel op at t he same pace. Lat er t he t wo woul d mer ge
compl et el y i n t he t ar get - acqui si t i on t echni ques of t he Bl i t zkr i eg, t he ci ne-
machi neguns of f i ght er ai r cr af t , and above al l t he bl i ndi ng Hi r oshi ma
f l ash whi ch l i t er al l y phot ogr aphed t he shadowcast by bei ngs and t hi ngs,
so t hat ever y sur f ace i mmedi at el y became war ' s r ecor di ng sur f ace, i t s f i l m.
And f r omt hi s woul d come di r ect ed- l i ght weapons, t he coher ent l i ght -
beamof t he l aser .

Anumber of event s combi ned t o make 1904 a hi st or i c year . Fi r st of al l ,
i t wi t nessed t he deat h of Et i enneJul es Mar ey, t hat key l i nk i n j oi ni ng
t oget her r epeat er - guns and r epeat er phot ogr aphy, whose chr onophot o-
gr aphi c r i f l e was, as we have seen, bot h pr ecur sor of t he Lumi er e br ot her s'
camer a and di r ect descendant of t he Col t r evol ver s and cyl i ndr i cal guns .
The mul t i - bar r el l ed Gat l i ng gun, i nvent ed at t he st ar t of t he Amer i can
Ci vi l War , ended i t s mi l i t ar y car eer i n 1904 at t he si ege of Por t Ar t hur ,
al t hough an el ect r oni c ver si on r e- ent er ed act i ve ser vi ce i n Vi et nam.
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I n 1904, t oo, Mar ey' s assi st ant , Geor ges Demeny, t hen a member of a
commi ssi on wor ki ng on an i nf ant r y manual , publ i shed L' Educat i on du
mar cheur i n whi ch he showed t he usef ul ness of chr onophot ogr aphy i n
pr opor t i oni ng t he sol di er ' s expendi t ur e of ef f or t ( f or ced mar ches, han-
dl i ng of weapons, et c. ) . Demeny l at er pl ayed an i mpor t ant r ol e i n t he
physi cal t r ai ni ng of t he Fr ench ar my bef or e 1914.

Fi nal l y, on 18 May 1904 i n Col ogne, Chr i st i an Hi i l smeyer t est ed hi s
` t el emobi l oscope' , whi ch coul d al er t a r emot e obser ver t o t he pr esence of
met al l i c obj ect s - t he f or er unner , i n ef f ect , of r adi o- t el emet r y and Wat son-
Wat t ' s ` r adi o det ect i on and r angi ng' ( Radar ) .

I f we r emember t hat i t was an opt i cs pr of essor , Henr i Chr et i en, whose
wor k dur i ng t he Fi r st Wor l d War per f ect i ng naval ar t i l l er y t el emet r y l ai d
t he f oundat i ons f or what woul d become Ci nemascope t hi r t y- si x year s
l at er , wecan bet t er gr asp t he deadl y har mony t hat al ways est abl i shes i t sel f
bet ween t he f unct i ons of eye and weapon. And, i ndeed, whi l e t he advance
of panor ami c t el emet r y r esul t ed i n wi de- scr een ci nema, so t he pr ogr ess of
r adi o- t el emet r y l ed t o an i mpr oved pi ct ur e: t he r adar pi ct ur e, whose el ec-
t r oni c i mage pr ef i gur ed t he el ect r oni c vi si on of vi deo. Fr omt he command-
i ng hei ght s of t he ear l i est nat ur al f or t i f i cat i ons, t hr ough t he ar chi t ect oni c
i nnovat i on of t he wat ch- t ower , and t he devel opment of anchor ed obser -
vat i on bal l oons, or t he aer i al r econnai ssance of Wor l d War I and i t s
, phot ogr aphi c r econst r uct i on' of t he bat t l ef i el d, r i ght up t o Pr esi dent
Reagan' s l at est ear l y war ni ng sat el l i t es, t her e has been no end t o t he
enl ar gement of t he mi l i t ar y f i el d of per cept i on. Eyesi ght and di r ect vi si on
have gr adual l y gi ven way t o opt i cal or opt o- el ect r oni c pr ocesses, t o t he
most sophi st i cat ed f or ms of ` t el escopi c si ght ' . The st r at egi c i mpor t ance of
opt i cs was al r eady cl ear i n Wor l d War 1, one i ndi cat i on bei ng t he dr amat i c
r i se dur i ng t he war i n Fr ench pr oduct i on of opt i cal gl ass ( f or r angef i nder s,
per i scopes and camer a l enses ; f or t el emet r y and goni omet r y) - f r om40
t onnes t o 140 t onnes a year , hal f t he t ot al Al l i ed out put .

The i dea of war as f undament al l y a game of hi de- and- seek wi t h t he
enemy was pr oved t o t he poi nt of absur di t y i n t hose Fi r st Wor l d War
ear t hwor ks wher e mi l l i ons of men wer e ent r enched and i nt er r ed f or f our
l ong year s . Wi t h t he appear ance of what came t o be cal l ed sat ur at i on
weapons ( r epeat i ng r i f l es, machi ne- guns, r api d- f i r i ng f i el d guns) f i r epower
al one det er mi ned who woul d be vi ct or i ous - r at her t han t he di sposi t i on of
t r oops, t he st r i ct geomet r y of t hei r movement s. Al l ef f or t s wer e made t o
conceal and di sper se one' s f or ces i nst ead of depl oyi ng t hemi n maxi mum
concent r at i ons. Hence t hose endl ess waves of sacr i f i ci al i nf ant r ymen who
l eapt over t he par apet s and cr awl ed t hr ough t he mud t o t hei r own bur i al -
dead or al i ve, but anyway saf e f r omenemy eyes and guns.

I f t he Fi r st Wor l d War can be seen as t he f i r st medi at ed conf l i ct i n
hi st or y, i t i s because r api d- f i r i ng guns l ar gel y r epl aced t he pl et hor a of
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i ndi vi dual weapons . ' Hand- t o- hand f i ght i ng and physi cal conf r ont at i on
wer e super seded by l ong- r ange but cher y, i n whi ch t he enemy was mor e or
l ess i nvi si bl e save f or t he f l ash and gl owof hi s own guns. Thi s expl ai ns t he
ur gent need t hat devel oped f or ever mor e accur at e si ght i ng, ever gr eat er
magni f i cat i on, f or f i l mi ng t he war and phot ogr aphi cal l y r econst r uct i ng t he
bat t l ef i el d ; above al l i t expl ai ns t he newl y domi nant r ol e of aer i al obser -
vat i on i n oper at i onal pl anni ng.

I n t he war s of ol d, st r at egy mai nl y consi st ed i n choosi ng and mar ki ng
out a t heat r e of oper at i ons, a bat t l ef i el d, wi t h t he best vi sual condi t i ons
and t he gr eat est scope f or movement . I n t he Gr eat War , however , t he
mai n t ask was t o gr asp t he opposi t e t endency : t o nar r ow down t ar get s
and t o cr eat e a pi ct ur e of bat t l e f or t r oops bl i nded by t he massi ve r each of
ar t i l l er y uni t s, t hemsel ves f i r i ng bl i nd, and by t he ceasel ess upheaval of
t hei r envi r onment . Hence t hat mul t i pl i ci t y of t r ench per i scopes, t el escopi c
si ght s, sound det ect or s, and so on. The sol di er s of t he Fi r st Wor l d War
may have been act or s i n a bl oody conf l i ct . But t hey wer e al so t he f i r st
spect at or s of a pyr ot echni c f ai r y- pl ay whose magi cal , spect acul ar nat ur e
some of t hemcoul d al r eady r ecogni ze ( I amt hi nki ng especi al l y of Er nst
Ji i nger , Apol l i nai r e and Mar i net t i ) . Ten year s af t er t he si ege of Por t
Ar t hur , t hi s was t he i naugur at i on of t ot al war , a cont i nuous per f or mance,
al l day and al l ni ght .

I ndeed, why shoul d t her e have been any r est af t er dar k? For t he
enemy' s pr esence made i t sel f known onl y t hr ough t he f l ash of gunf i r e or
t he gl ow f r omt he t r enches, and dayt i me bl i ndness was har dl y any di f -
f er ent f r omt hat whi ch set i n at ni ght f al l . As a pr el ude t o t he l i ght ni ng war
of 1940, her e was a l i ght i ng war , wi t h t he use of t he f i r st t r acer bul l et s,
f l ar es t hat l i t up no- man' s- l and f or noct ur nal t ar get s; power f ul sear ch-
l i ght s wi t h a r ange of ni ne ki l omet r es, and ear l y ant i - ai r cr af t def ence
syst ems . The ol d adage, Thecaval r y l i ght s t he way, t he i nf ant r y wi ns t he
day' , now wel l and t r ul y bel onged t o t he past . As t he f r ont set t l ed i nt o
posi t i onal war f ar e, avi at i on t ook over t he caval r y' s f unct i ons and r econ-
nai ssance pl anes became t he eyes of t he hi gh command, a vi t al pr ost hesi s
f or t he headquar t er s st r at egi st , i l l umi nat i ng a t er r ai n t hat was const ant l y
bei ng t ur ned upsi de downby hi gh expl osi ves . Landmar ks vani shed: maps
l ost al l accur acy . And as t he l andscape of war became ci nemat i c, so t he
f i r st on- boar d camer as came i nt o t hei r own. For onl y t he l ens- shut t er
coul d capt ur e t he f i l m of event s, t he f l eet i ng shape of t he f r ont l i ne, t he
sequences of i t s gr adual di si nt egr at i on . Onl y ser i al phot ogr aphy was
capabl e of r egi st er i ng changi ng t r oop posi t i ons or t he i mpact of l ong-
r ange ar t i l l er y, and hence t he capaci t y of newweapons f or ser i al dest r uc-
t i on,

Mar cy' s i nt er est i n di scl osi ng t he successi ve phases of a body move-
ment her e becomes a concer n t o expl ai n t he sequence of a sudden di si nt e-

23 . Camer aman i n t he f or e- t ur r et of a Lancast er bomber , 1943.
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gr at i on of t he l andscape whi ch i s not f ul l y vi si bl e t o any one per son. Aer i al

phot ogr aphy, ci nemat i c phot ogr ammet r y - once agai n we f i nd a conj unc-

t i on bet ween t he power of t he moder n war machi ne, t he aer opl ane, and

t he new t echni cal per f or mance of t he obser vat i on machi ne. Even t hough

t he mi l i t ar y f i l m i s made t o be pr oj ect ed on scr een, t hus obscur i ng t he

pr act i cal val ue of t he successi ve negat i ves i n anal ysi ng t he phases of t he

movement i n quest i on, i t i s f undament al l y a r ever sal of Mar ey' s or

Muybr i dge' s wor k . For t he poi nt i s no l onger t o st udy t he def or mat i ons

i nvol ved i n t he movement of a whol ebody, whet her hor se or man, but t o

r econst i t ut e t he f r act ur e l i nes of t he t r enches, t o f i x t he i nf i ni t e f r agmen-

t at i on of a mi ned l andscape al i ve wi t h endl ess pot ent i al i t i es. Hence t he

cr uci al r ol e of phot ogr aphi c r econst r uct i on, and of t hose mi l i t ar y f i l ms

whi ch wer e t he f i r st , l i t t l e- known f or mof macr o- ci nemat ogr aphy, appl i ed _~

not ( as wi t h Pai nl eve af t er 1925) t o t he i nf i ni t el y smal l but t o t he i nf i ni t el y

l ar ge. Thus, as t he Hachet t e Al manach of 1916 put i t , t he t echni ques of

	

' ^

r epr esent at i on pr oved t hei r enor mous i mpor t ance dur i ng t he war : , s h

$Thanks t o negat i ves and f i l ms, i t was possi bl e t o r et r ace t he whol e f r ont
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wi t h t he gr eat est cl ar i t y, f r omBel f or t t o t he Yset . '

On t he one hand, t he secr et of vi ct or y i s wr i t t en i n t he ai r by t he bal l i s-

t i cs of pr oj ect i l es and t he hyper - bal l i st i cs of aer onaut i cs ; on t he ot her , i t i s

negat ed by speed si nce onl y t he speed of f i l m exposur e i s capabl e of

r ecor di ng t hat mi l i t ar y secr et whi ch each pr ot agoni st t r i es t o keep by

camouf l agi ng ever l ar ger obj ect s ( ar t i l l er y bat t er i es, r ai l ways, mar shal l i ng

yar ds, and event ual l y whol e t owns as t he bl ack- out bel at edl y r esponded t o

t he l i ght i ng war of 1940) .
Just as weapons and ar mour devel oped i n uni son t hr oughout hi st or y,

so vi si bi l i t y and i nvi si bi l i t y now began t o evol ve t oget her , event ual l y

pr oduci ng i nvi si bl e weapons t hat make t hi ngs vi si bl e - r adar , sonar , and

t he hi gh- def i ni t i on camer a of spy sat el l i t es . The Duke of Wel l i ngt on once

sai d he had spent hi s l i f e guessi ng what was on t he ot her si de of t he hi l l .

Today' s mi l i t ar y deci si on- maker s don' t have t o guess : t hei r t ask i s t o

avoi d conf usi ng t he f or ms of a r epr esent at i on whi ch, whi l e cover i ng t he

br oadest r egi ons of t he f r ont , must t ake i n t he mi nut e det ai l s al ways l i abl e

t o i nf l uence t he out come of a conf l i ct . The pr obl em, t hen, i s no l onger so

much one of masks and scr eens, of camouf l age desi gned t o hi nder l ong-

r ange t ar get i ng; r at her , i t i s a pr obl em of ubi qui t ousness, of handl i ng

si mul t aneous dat a i n a gl obal but unst abl e envi r onment wher e t he i mage

( phot ogr aphi c or ci nemat i c) i s t he most concent r at ed, but al so t he most

st abl e, f or mof i nf or mat i on.
The camer a- r ecor di ng of t he Fi r st Wor l d War al r eady pr ef i gur ed t he

st at i st i cal memor y of comput er s, bot h i n t he management of aer i al obser -

vat i on dat a and i n t he ever mor e r i gor ous management of t he si mul t anei t y

of act i on and r eact i on .
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Was t he Bof or s pr edi ct or of t he Second Wor l d War not t he f or er unner
of t he ` st r at egi c cal cul at or ' of t he i mmedi at e post - war per i od? I n t hi s ant i -
ai r cr af t gun, whi ch i mpr oved on t el emet r y by maki ng t he bal l i st i c t r aj ec-
t or y coi nci de wi t h t he t ar get ai r cr af t at a cer t ai n poi nt i n t i me and space,
t he deadl y r esul t was achi eved by means of st er eoscopi c super i mposi t i on,
i n r eal t i me, of t he t wo f l i ght i mages on a scr een.

Thus, t he t heat r e of oper at i ons of t he Napol eoni c War s, wher e act or s
i n t he bl oodbat h moved i n r hyt hm and hand- t o- hand f i ght i ng was
conduct ed by t he naked eye and wi t h bar e weapons, gave way at t he
begi nni ng of t hi s cent ur y t o a camer a obscur a i n whi ch f ace- t o- f ace
conf r ont at i on was suppl ant ed by i nst ant i nt er f ace, and geogr aphi cal
di st ance by t he not i on of r eal t i me.

Mi l i t ar y st r at egy had ear l i er i nvol ved t he di vi si on of space, t he bui l di ng
of per manent f or t i f i cat i ons compl et e wi t h di t ches, r ampar t s and scr eens
t hat added up t o what one ni net eent h- cent ur y gener al cal l ed ' a ki nd of
box of sur pr i ses' . The t went i et h cent ur y moved on t o t he di vi si on of t i me,
wher e t he sur pr i se ef f ect came f r omt he sudden appear ance of pi ct ur es and
si gns on a moni t or , and wher e scr eens wer e desi gned t o si mul at e, r at her
t han di ssi mul at e, a war t hat ever mor e cl osel y r esembl ed non- st op ci nema
or r ound- t he- cl ock t el evi si on. Onl y wi t h t he Second Wor l d War and t he
spr ead of r adi o- t el ephony, however , di d t he si l ent ci nema of r adi o-
t el egr aphy f i nal l y begi n t o t al k .

I n St eel St or ms, publ i shed i n 1920, Er nst Junger dr aws on hi s
exper i ence at t he Fr ont t o expr ess t hi s der eal i zat i on ef f ect of i ndust r i al i zed
war f ar e :

I n t hi s war wher e f i r e al r eady at t acked space mor e t han men, I f el t compl et el y
al i en t o my own per son, as i f I had been l ooki ng at mysel f t hr ough bi nocul ar s
. . . I coul d hear t he t i ny pr oj ect i l es whi st l i ng past my ear as i f t hey wer e br ush-
i ng an i nani mat e obj ect . . . . The l andscape had t he t r anspar ency of gl ass.

Thi s t ot al t r anspar ency af f ect i ng obj ect , subj ect and sur r oundi ng space -
whi ch makes each of t he ant agoni st s f eel bot h t hat he i s wat ched by i nvi si -
bl e st al ker s and t hat he i s obser vi ng hi s own body f r om a di st ance -
i l l ust r at es t he der angement of per cept i on i n an envi r onment wher e mi l i -
t ar y t echnol ogy i s di st or t i ng not onl y t he bat t l ef i el d, but al so, and
especi al l y, t he space- t i me of vi si on, wher e t he obser vat i on machi ne and
t he moder n war machi ne ar e conj oi ned t o such a degr ee t hat Ji i nger can
say : ` The f acul t y of t hi nki ng l ogi cal l y and t he sense of gr avi t y seemed t o
be par al ysed. '

The r adar oper at or l at er had t hi s same sensat i on of l ooki ng down f r om
a gr eat hei ght ?, and i t was t o cancel t hi s human el ement t hat sci ent i st s
devel oped ` Tr ue Mot i on Radar ' whi ch el i mi nat ed any opt i cal i mage f r om

TRAVELLI NGSHOT

	

73

t he moni t or . What t he vi deo ar t i st NamJune Pai k cal l s t he t r i umph of t he

el ect r oni c i mage over uni ver sal gr avi t y has car r i ed t hi s st i l l f ur t her . The

sense of wei ght l essness and suspensi on. . .of - or di ar y sensat i ons i ndi cat es

t he gr owi ng conf usi on bet we ` ocul ar r e l i t ' and i t s i nst ant aneous,

medi at ed r epr esent at i on. The i nt ensi t . yf - aut omat i c weaponr y and t he

new capaci t i es of phot ogr aphi c equi pment combi ne t o pr oj ect a f i nal

i mageof t hewor l d, a wor l d i n t he t hr oes of demat er i al i zat i on and event ual

t ot al di si nt egr at i on, onq i n whi ch t he ci nema of t he Lumi er e br ot her s

becomes mor e r el i abl e t han Ji i nger ' s mel anchol y l ook- out who can no

l onger bel i eve hi s eyes.
Ahi ghl y meani ngf ul i nci dent f r omt he Fi r st Wor l d War - one whi ch,

cur i ousl y enough, r epeat ed i t sel f t went y- si x year s l at er i n a var i ant i t sel f

i ndi cat i ve of t he changi ng bat t l ef i el d - wi l l conf i r m t he t r ut h of t hi s
ar gument . I n 1914 t he Fr ench and Ger man commands had l i t t l e f ai t h i n

aer i al obser vat i on and gr eat l y pr ef er r ed t he use of gr ound pat r ol s . At t he

Bat t l e of t he Mar ne, however , Capt ai n Bel l enger , t he man i n char ge of

avi at i on i n t he f or t i f i ed ar ea ar ound t he capi t al , r esponded t o Gener al

Gal l i eni ' s ur gi ng and st epped up t he number of r econnai ssance f l i ght s i n

t he vi ci ni t y of Par i s. A conf l i ct of i nt er pr et at i on t hen br oke out bet ween
Gal l i eni , a speci al i st i n col oni al war s who excel l ed i n t he use of newt ech-

nol ogy, and t he of f i cer s r esponsi bl e f or t he f r ont . Seen f r omt he gr ound,

t he di r ect i on of t he Ger man of f ensi ve was uncl ear and t he r epor t s of

scout s wer e cont r adi ct or y ( al t hough t he gener al st af f t ook t hem as

gospel ) . Seen f r omt he sky, t he axi s or gener al t hr ust suddenl y became

appar ent , but t he Fr ench hi gh command r ef used t o accept t he evi dence

and qui t e nat ur al l y set gr eat er st or e by hor i zont al , per spect i val vi si on t han

by t he ver t i cal , panor ami c vi si on of over f l yi ng ai r cr af t . Event ual l y Gal l i eni

i mposed hi s ` poi nt of vi ew' on enemy movement s - not i n Par i s, but on

t he Mar ne. Some wr i t er s ascr i bed t he r esul t i ng vi ct or y at t he f i r st bat t l e of

t he Mar ne t o t he Par i s r egi on' s dense, concent r i c r ai l way net wor k wi t h i t s

ef f i ci ent r egul at i on of t r af f i c. Today, however , i t seems at l east pl ausi bl e

t hat t he happy out come al so depended upon r egul at i on of poi nt s of vi ew-

t hat i s, on a def i ni t i on of t he bat t l e i mage i n whi ch t he caval r y' s per spec-

t i ve suddenl y l ost out t o t he per pendi cul ar vi si on of t he r econnai ssance
ai r cr af t .

Hencef or t h, as Wi nst on Chur chi l l conf i r med, t he gener al t endency

pr evai l s over successi ve epi sodes . I t i s l i ke t he di f f er ence bet ween t he

i nvent i on of ci nemat ogr aphy and t he i nvent i on of chr onophot ogr aphy :

si nce ar med cl ashes coul d nowonl y be per cei ved t hr ough pr oj ect i on, onl y

t he phot ogr amme of t he war f i l m coul d r eveal t hei r i nner dynami c or

gener al l i ne, gr ound pat r ol s bei ng l ef t t o ser ve as a t act i cal cont r ol . The

syst emof r evi ewi ng i mages and sequences i n accel er at ed mot i on was t hen

appl i ed t o mi l i t ar y r evi ews and exer ci ses, on a t r ai ni ng gr ound whi ch was
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no mor e t han a scr een f or pr oj ect i on of t he war of movement . Al one

capabl e of maki ng vi si bl e t he l i kel i hood of at t ack, ci nema became asso-

ci at ed wi t h bat t l e i n t he same way t hat t el escopi c si ght s wer e at t ached t o

r i f l es or t he t i ne- machi ne- gun t o aer i al war f ar e .

The Bl i t zkr i eg br ought home t hi s r ever sal of per spect i ve i n a r epet i t i on of

t he epi sode f r omt he Mame. I n t he cour se of spr i ng 1940 - on t he 10t h of

May, t o be pr eci se - event s f ol l owed one anot her wi t h such r api di t y t hat

onl y t he ai r f or ce coul d gr asp t hei r cat ast r ophi c di mensi ons . On t he 12t h

of May, i n a r epor t nowkept i n t he Fr ench Ai r For ce ar chi ves, Li eut enant

Cher y f r omReconnai ssance Gr oup 2/ 33 ( t he one i n whi ch Sai nt - Exuper y

ser ved) wr ot e as f ol l ows : ` The br i dges over t he Meuse ar e i nt act . Over al l

i mpr essi on: t he enemy i s advanci ng wi t h ar mour ed di vi si ons i n t he

Ar dennes, and i s meet i ng no r esi st ance. ' Despi t e t hi s cl ear - cut i nf or -

mat i on, t he Fr ench gener al st af f r ef used t o bel i eve t he l i eut enant - obser ver .

An ol d mi l i t ar y axi om- ` Ar dennes : non- st r at egi c, i mpenet r abl e count r y'

- had st opped t he Magi not Li ne f r om bei ng cont i nued nor t hwar d, and

t hus t her e coul d be no quest i on of l endi ng cr edence t o Cher y' s her et i cal

communi cat i on . The sequel i s wel l enough known. The i ssue her e i s no

l onger t he scal e of t he poi nt of vi ewbut howper vi ous cer t ai n t er r ai n i s t o

t he advance of enemy ar dour .
The gl ass- l i ke t r anspar ency of Ji i nger ' s war l andscape i s t hus

compounded by t he pi er ci ng of dense count r y, such t hat a wooded massi f

becomes t r anspar ent t o r ol l i ng ar mour ed di vi si ons . Thi s i s no l onger

mer el y an opt i cal i l l usi on af f ect i ng a sol di er suf f er i ng psychi c wei ght l ess-

ness ; r at her , i t i s a mot or i l l usi on af f ect i ng st r at egi c t er r i t or y t hat of f er s no

mor e r esi st ance t o t anks t han ai r space does t o di ve- bomber s.
I n hi s wr i t i ngs as a war pi l ot , Sai nt - Exuper y uses some ar r est i ng

met aphor s :

Al l I can see on t he ver t i cal i s cur i os f r omanot her age, beneat h cl ear , unt r emb-
l i ng gl ass . I l ean over cr yst al f r ames i n a museum; I t ower above a gr eat spar k-

l i ng pane, t he gr eat pane of my cockpi t . Bel ow ar e men - pr ot ozoa on a

mi cr oscope sl i de . . . . I aman i cy sci ent i st , and f or me t hei r war i s a l abor at or y
exper i ment !

The sol di er ' s pani c- st r i cken di st anci ng f r omst at i c war f ar e i s t r ansf er r ed t o

t he t echnol ogy of l i ght ni ng- war , t o t he t el escopi c l enses and t he st er eo-

scopi c gl ass of mi l i t ar y phot o- anal ysi s, i n a medi umwhi ch seems aqueous,

gl ass- l i ke, wi t h al l i t s phenomena of r ef r act i on and di f f r act i on .

Posi t i onal war f ar e, t hen, had had i t s day . The ext r eme mobi l i t y of

mechani zed ar mi es i mpar t ed a newt empor al uni t y t hat onl y ci nema coul d

appr ehend, al bei t wi t h occasi onal di f f i cul t y si nce t he gr eat er speed of
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ai r cr af t ext ended t he f l ow of i mages and hi gh al t i t udes i ced up t he

camer a' s mechani sm. For t hese r easons, mi l i t ar y sci ent i st s r ef i ned opt i cal

scanni ng met hods, assi st ed t he pi l ot ' s f al l i bl e memor y wi t h a t ape-

r ecor der whi l e awai t i ng t he onboar d comput er , and made f i l mi ng mor e

pr eci se by means of a ` hyposcope' t hat coul d r eadi l y vi sual i ze t he ai r cr af t ' s

ver t i cal . Heavy and cumber some sheet - emul si on was r epl aced by sel f -

wi ndi ng f i l m car t r i dges . Ai r speed/ f i l mspeed adj ust or s, i n- f l i ght mar ki ng

of negat i ves and t he coupl i ng of phot o- el ect r i c cel l s made i t easi er t o i nt er -

pr et document ar y out put ~nd t hus f ur t her i mpr oved i t s qual i t y .

The l i mi t s of i nvest i gat i on, i n bot h t i me and space, wer e bei ng pushed

back . The r api d movement of ar mi es meant t hat t hei r advance had t o be

det ect ed at t he f ur t hest possi bl e poi nt wi t hi n an ai r cr af t ' s r ange, so t hat

t he command woul d have suf f i ci ent t i me t o r espond. Gone wer e t he t i mes

of t he f our - ki l omet r e- an- hour i nf ant r y, when i nf or mat i on r emai ned f r esh

f or a day, a week or even mor e. Nowr epor t s l ost t hei r val ue wi t hi n a f ew

hour s, or even a f ewmi nut es . I f t he secr et s of war ar e al ways wr i t t en i n t he

ai r , onl y hi gh- speed t r ansmi ssi on al l ows t hei r i mpor t ance t o be usef ul l y

deci pher ed.
Af t er t he def eat of Fr ance, t he Br i t i sh t ook Si dney Cot t on' s advi ce and

r eor gani zed t hei r aer i al r econnai ssance by r epl aci ng t he heavy, weapons-

car r yi ng Bl enhei mbomber s wi t h unar med Spi t f i r es t hat coul d l oad a spar e

f uel - t ank. Thi s st at e- of - t he- ar t aer opl ane, per f or mi ng l i ke a ver i t abl e

f l yi ng camer a, pr ef i gur ed t oday' s ' vi deo- mi ssi l es' whi ch ar e capabl e of

det ect i ng, l i ve or i n pl ay- back, not onl y t he successi on but al so t he si mul -

t anei t y of var i ous act i ons .
I t was i n 1912 t hat t he Ger man Al f r ed Maul l aunched a powder - f uel l ed

r ocket wi t h a smal l phot ogr aphi c devi ce i n i t s nose cone. When i t r eached

i t s hi ghest poi nt , t he r ocket t ook a si ngl e phot ogr aph and came back t o

ear t h at a sl ower speed ( a mi l i t ar y exper i ment whi ch bui l t upon Nadar ' s

f i r st aer ost at i c pi ct ur es) . Twent y year s l at er at RCA' s l abor at or i es,

Vl adi mi r Zwor yki n i nvent ed t he ` I conoscope' , t he f i r st name f or t he el ec-

t r oni c t el evi si on. He pr esent ed i t not as a mass medi umbut as a way of

expandi ng t he r ange of human vi si on - i ndeed, ant i ci pat i ng t he Pi oneer

and Voyager space pr obes by many year s, he even want ed t o pl ace a

camer a on a r ocket t o obser ve i naccessi bl e r egi ons .

Thi s ur ge t o expand t he r ange of vi si on and det ect i on event ual l y f ound

a sci ent i f i c answer i n t he el ect r o- magnet i c r adar beam, whi ch at t he t i me

of t he Bat t l e of Br i t ai n gave t he ai r t he t r anspar ency of et her . Wat son-

Wat t spr ead out a myst er i ous, i nvi si bl e scr een i n t he at mospher e, r eachi ng

t o such a hei ght t hat no ai r vessel coul d pass t hr ough wi t hout bei ng

det ect ed somewher e on t he gr ound, i n t he f or mof a bl ob of l i ght i n a

dar kened r oom. What had once t aken pl ace i n t he dar kr oomof Ni epce

and Daguer r e was nowhappeni ng i n t he ski es of Engl and. The war r oom
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i n London f i l l ed up wi t h seni or of f i cer s and f emal e assi st ant s - host esses,
one mi ght say, of a st r at egi c of f i ce i mi t at i ng r eal war - who or gani zed t he
f l ow of ` Chai n Home' r adar i nf or mat i on and coor di nat ed t he RAF
combat f or mat i ons. Br i ef exchanges bet ween cr ews and t hei r ` war
host esses' passed t hr ough t he et her , as i f t he coupl es wer e t oget her i n t he
same r oom. Dul y war ned, gui ded and consol ed, t he, f i ght er - pi l ot s wer e
ceasel essl y f ol l owed by t hese of f st age voi ces . I t was not onl y t he war f i l m
t hat had become a t al ki e . For t he pi l ot s coul d vi sual i ze t he audi ence i n t he
oper at i ons r oomand punct uat ed t hei r br i l l i ant f eat s of ar ms wi t h excl a-
mat i ons and comment ar i es . The f emal e assi st ant s cont r i but ed t o t hei r
l eader ' s success, as wel l as t o t he der eal i zat i on of a bat t l e i n whi ch ghost s
pl ayed an ever gr eat er r ol e - scr een ghost s of enemy pi l ot s ser ved t o
conf i r m t hat t hey had been shot down, and ghost l y r adar i mages, voi ces
and echoes came t hr ough on t he scr eens, r adi os and sonar s. The pr oj ec-
t i on of l i ght and waves had r epl aced t he ol d pr oj ect i on of ar r ows and
j avel i ns.

Al t hough mi l i t ar y f or ce depends on i t s r el at i onshi p t o out war d appear -
ance, t hi s power has over t he year s l ost i t s ver i si mi l i t ude i n a pr of usi on of
camouf l age, decoys, j ammi ng, smoke- scr eens, el ect r oni c count er -
measur es, and so on. The of f ensi ve ar senal has equi pped i t sel f wi t h new
devi ces f or a conf l i ct i n whi ch opt i cal and mot or i l l usi on have f used i n t he
ci nemat i c del i r i um of l i ght ni ng- war . Her e what count s i s t he speed at
whi ch obj ect s, i mages and sounds t r avel t hr ough space, unt i l t he moment
of t he nucl ear f l ash.

I n t he spr i ng of 1940, unl i ke 1914- 18, r econnai ssance ai r cr af t had a
const ant shor t - wave r adi o l i nk wi t h t he gr ound, over a r ange t hat woul d
i ncr ease f r oma f ew dozen ki l omet r es t o f i ve hundr ed by t he end of t he
war . I n t he aut umn of t he same year , RAF ni ght - f i ght er s became t he f i r st
t o have onboar d r adar whi ch enabl ed pi l ot s t o see on cockpi t scr eens a
Dor ni er or Messer schmi t t - 110 f l yi ng t hr ough t he dar k over f i ve ki l omet r es
away . The pi l ot ' s gi f t of doubl e si ght t hus i nt r oduced a newdoubl i ng of
t he war r i or ' s per sonal i t y: wi t h hi s head up, at mospher i c t r anspar ency and
ocul ar t ar get i ng ; head down, t he t r anspar ency of t he et her , l ong- di st ance
vi si on . Two mi l i t ar y spaces, one cl ose and one f ar away, cor r esponded t o a
si ngl e bat t l e, a si ngl e war . Lat er t hese t echnol ogi es l ed t o t he devel opment
of over - t he- hor i zon weapons syst ems .

As f or t he ni ght - bomber s, whi ch had t o f ace t he bl i ndi ng l i ght of 200
mi l l i on candl epower sear chl i ght s, t hey gr adual l y acqui r ed newr esour ces
and pr ocedur es t o hel p t hemaccompl i sh t hei r mi ssi on . Wher eas i n 1940
t he Luf t waf f e dr opped i ncendi ar i es t o mar k t he bombi ng ar ea i n London
and Covent r y, i n 1941 t he Al l i es' ` Oper at i on Mi l l enni um' used i mpact
f l ar e- bombs t o sket ch out i n t he dar kness a r ect angl e of r ed l i ght s f or t he
Hal i f axes and Lancast er s t o r el ease t hei r dest r uct i ve l oad over Col ogne.
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Subsequent l y t he Al l i es devel oped t he magnesi umf l ar e and t he el ect r oni c

f l ash, whi ch al l owed USAF bomber s not onl y t o l i ght up t he gr ound but ,

mor e i mpor t ant l y, t o dazzl e enemy def ences f or a f ew moment s . ( Such

i nnovat i ons wer e t aken f ur t her by SamCohen i n t he Vi et namWar , when

i t became possi bl e t o bl i nd t he enemy f or mor e t han an hour : t he l at est

devel opment i n t hi s l i ne i s t he st un gr enade used agai nst t er r or i st s i n

Mogadi shu and London. )
By 1942 gr ound- based el ect r oni c devi ces wer e abl e t o di r ect Fl yi ng

For t r ess squadr ons over a ver y l ong di st ance, hel pi ng t hemt o dr op t hei r

bomb- l oads by day or ni ght and under any weat her condi t i ons . The t wo

gr ound st at i ons i nvol ved wer e known as ` The Cat ' and ` Mi ckey Mouse' .

Ai r cr af t f i t t ed wi t h a speci al r ecei ver pi cked up t he cat ' s beamand l et

t hemsel ves be passi vel y gui ded t o t he vi ci ni t y of t he t ar get . The mouse,

whi ch had so f ar f ol l owed t he oper at i on i n si l ence f r oma di st ance of some

f our hundr ed ki l omet r es, t hen t ook over and, havi ng cal cul at ed t he

moment when t he bomber shoul d r el ease i t s l oad, t r ansmi t t ed t he i nst r uc-

t i on by r adar - al l wi t h a mar gi n of er r or of a mer e hundr ed met r es .

Thi s sophi st i cat ed el ect r oni c net wor k cover i ng West er n Eur ope was

f i r st known as GEE. But as i t cont i nual l y i mpr oved, i t s name changed t o

t he cal l - si gn OBOEand f i nal l y, i n 1943, t o H2S, by whi ch t i me i t coul d

gi ve pi l ot s not j ust a r adar si gnal but a ` r adar i mage' , a l umi nous si l -

houet t e of t he t ar get over whi ch t hey wer e f l yi ng . The bombi ng appar at us

was equi pped wi t h a t r ansmi t t er t hat beamed cent i met r i c waves i n a

per pendi cul ar l i ne t o gr ound l evel , t he echoes t hen r et ur ni ng and f or mi ng

on a cat hode scr een an el ect r oni c i mage of f i f t een squar e ki l omet r es . The

syst em was used f or t he f i r st t i me i n Oper at i on Gomor r ah, whi ch devas-

t at ed Hambur g.
The vi si bl e weapons syst ems of ar t i l l er y, machi ne- guns, and so f or t h

t hus became ent angl ed wi t h t he i nvi si bl e weapons syst ems of a cont i nent -

wi de el ect r oni c war . No l onger wer e obj ect s on t he gr ound i nvi si bl e t o

pi l ot s, who i n t he past had r el at ed t o nat ur al condi t i ons bot h as a sour ce

of pr ot ect i ve conceal ment f r omenemy f i r e and as a hi ndr ance t hat masked

t hei r own t ar get . Ant i - ai r cr af t def ences benef i t ed i n t ur n f r omt he ubi qui -

t ousness of war : t he Kammhuber Li ne, f or exampl e, whose oper at i onal

cent r e was at Ar nhemi n Hol l and, or gani zed t he Ger man f i ght er r esponse

wi t h an ai r - r ai d war ni ng syst emt hat cover ed key ar eas f r omt he Nor t h Sea

t o t he Medi t er r anean. Anet wor k of ` panor ami c r adar ' i nst al l at i ons, each

t r acki ng a ci r cl e of t hr ee hundr ed ki l omet r es, coul d cabl e an el ect r oni c

i mage of t he sky t o t he ant i - ai r cr af t bat t er i es of Fest ung Eur opa. Thi s t ot al

vi si bi l i t y, cut t i ng t hr ough dar kness, di st ance and nat ur al obst acl es, made

t he space of war t r ansl ucent and i t s mi l i t ar y commander s cl ai r voyant ,

si nce r esponse t i me was cont i nual l y bei ng cut by t he t echnol ogi cal

pr ocesses of f or esi ght and ant i ci pat i on .
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The ai r - r ai d al er t syst emal so pl ayed a maj or psychol ogi cal r ol e on t he
Cont i nent . Advance war ni ng coul d be gi ven t o ci vi l i an popul at i ons as
soon as enemy squadr ons cr ossed t he coast , and t hi s was t r ansl at ed i nt o a
f ul l - scal e al er t once t hey veer ed t owar ds t hei r t ar get ci t y . Wi t h t he
compr essi on of space- t i me, danger was l i ved si mul t aneousl y by mi l l i ons
of at t ent i ve l i st ener s . For want of space t o move back i nt o, t hei r onl y
pr ot ect i on was t i me gi ven t o t hemby t he r adi o.

The Al l i ed ai r assaul t on t he gr eat Eur opean conur bat i ons suddenl y
became a son- et - l umi er e, a ser i es of speci al ef f ect s, an at mospher i c pr oj ec-
t i on desi gned t o conf use a f r i ght ened, bl acked- out popul at i on. I n dar k
r ooms t hat f ul l y accor ded wi t h t he scal e of t he dr ama, vi ct i ms- t o- be
wi t nessed t he most t er r i f yi ng ni ght - t i me f ai r y t heat r e, hel l i sh di spl ays of
an i nvadi ng ci nema t hat r epr oduced t he Nur ember g ar chi t ect ur e of l i ght .
Al ber t Speer , or gani zer of t he Nazi f est i vi t i es at Zeppel i nf el d, wr ot e as
f ol l ows of t he bombi ng of Ber l i n on 22 November 1943 :

The r ai d of f er ed a spect acl e whose memor y cannot be er ased. You const ant l y
had t o r emember t he appal l i ng f ace of r eal i t y i f you wer e not t o l et your sel f be
ent r anced by t hi s vi si on. Par achut e- r ocket s - ` Chr i st mas t r ees' , as Ber l i ner s
cal l ed t hem- suddenl y l i t up t he sky ; t hen came t he expl osi on whose gl ar e was
engul f ed by t he smoke of i ncendi ar i es . On ever y si de, count l ess sear chl i ght s
scour ed t he ni ght and a gr i ppi ng duel began when an aer opl ane, caught i n t he
penci l of l i ght , t r i ed t o make i t s escape. Somet i mes i t was hi t and f or a f ew
moment s became a bl azi ng t or ch. I t was an i mposi ng vi si on of apocal ypse.

Hi t l er ' s ar chi t ect was wel l pl aced t o measur e t he smal l di st ance f r omt he
hel l of i mages t o t he i mage of hel l :

For t he Nur ember g Par t y Congr ess i n 1935, I used 150 ant i - ai r cr af t sear ch-
l i ght s whose per pendi cul ar , skywar d beams f or med a l umi nous r ect angl e i n t he
ni ght . Wi t hi n t hese wal l s of l i ght , t he f i r st of t hei r ki nd, t he congr ess unf ol ded
i n al l i t s r i t ual . I t was a f ai r y- l i ke decor , r emi ndi ng one of t he gl ass cast l es
i magi ned by poet s i n t he Mi ddl e Ages . I nowhave a st r ange f eel i ng when I

t hi nk t hat my most successf ul ar chi t ect ur al cr eat i on was a phant asmagor i a, an
unr eal mi r age.

Not a mi r age, but r at her a dr ess r ehear sal f or t he war , a hol ogr aphi c
har bi nger whi ch used mat er i al avai l abl e t o t he ar my f or mor e t han t hi r t y
year s .

Tr anspar ency, ubi qui t ousness, i nst ant i nf or mat i on - i t was t he t i me of
t he gr eat ` command oper as' wher e, i n London as i n Ber l i n, st age- di r ect or s
moved t he naval and ai r f l eet s ar ound. ` The headquar t er s t r ansmi ssi on
cent r e was a model of i t s ki nd, ' wr i t es Speer .
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Fr omhi s t abl e i n t he conf er ence r oom, Hi t l er was abl e t o command al l t he
di vi si ons on t he f i el ds of bat t l e. The wor se t he si t uat i on became, t he mor e t hi s
i nst r ument of moder n war f ar e ser ved t o under l i ne t he di vor ce bet ween r eal i t y
on t he gr ound and t he f ant asy whi ch pr esi ded over t he conduct of oper at i ons at
t hat t abl e. '

Commander s wer e now abl e t o exer ci se t hei r aut hor i t y wi t h a mi ni -
mum of go- bet weens . Hi t l er act ed t he war l or d by r adi o- t el ephoni ng
or der s t o hi s gener al s and depr i vi ng t hemof i ni t i at i ve, but i n t he end t he
whol e syst em of communi cat i ons, i n bot h camps, wor ked t o st r engt hen
t he supr eme commander ' s cont r ol over hi s subor di nat es . Power was now
i n a di r ect l i nk- up. I f , as t he st r at egi st Se- Ma put i t , an ar my i s al ways
st r ong when i t can come and go, move out and back, as i t pl eases, we have
t o say t hat i n t hi s per i od of war t he comi ngs and goi ngs wer e l ess t hose of
t r oops t han of t he out put f r om det ect i on and t r ansmi ssi on equi pment .
Vi sual or audi ovi sual t echnol ogy now began t o r epr oduce not onl y t he
f or ced mar ch or di st ant i ncur si on - as i t di d i n t he 1914- 18 war - but t he
act ual movement of ar mi es, wi t h aut omat i c f eed- back and r et r ansmi ssi on
i n r eal t i me. Howel se can we under st and t he i nt r oduct i on of PKuni t s i n
t he Wehr macht , or t he Al l i ed ar mi es' use not j ust of war cor r espondent s
but of t hei r own ci ne- commando uni t s - howel se but by t he need f or ever
mor e advanced medi at i on of mi l i t ar y act i on, so t hat t he pi l ot ' s ` gi f t of
doubl e si ght ' coul d be ext ended t o a hi gh command at once absent and
omni pr esent ?

I n maki ng at t ack unr eal , i ndust r i al war f ar e ceased t o be t hat huge
f uner al appar at us denounced by mor al i st s and event ual l y became t he
gr eat est myst i f i cat i on of al l : an appar at us of decept i on, t he l ur e of det er -
r ence st r at egy . Al r eady i n t he Gr eat War , as we have seen, t he i ndust r i al i z-
at i on of t he r epeat i ng i mage i l l ust r at ed t hi s ci nemat i c di mensi on of
r egi onal - scal e dest r uct i on, i n whi ch l andscapes wer e cont i nual l y upt ur ned
and had t o be r econst i t ut ed wi t h t he hel p of successi ve f r ames and shot s,
i n a ci nemat ogr aphi c pur sui t of r eal i t y, t he decomposi t i on and r ecomposi -
t i on of an uncer t ai n t er r i t or y i n whi ch f i l mr epl aced mi l i t ar y maps.

Ci nemat i c der eal i zat i on nowaf f ect ed t he ver y nat ur e of power , whi ch
est abl i shed i t sel f i n a t echnol ogi cal Beyond wi t h t he space- t i me not of
or di nar y mor t al s but of a si ngl e war machi ne. I n t hi s r eal msequent i al
per cept i on, l i ke opt i cal phenomena r esul t i ng f r omr et i nal per si st ence, i s
bot h or i gi n and end of t he appr ehensi on of r eal i t y, si nce t he seei ng of
movement i s but a st at i st i cal pr ocess connect ed wi t h t he nat ur e of t he
segment at i on of i mages and t he speed of obser vat i on char act er i st i c of
humans . The macr o- ci nemat ogr aphy of aer i al r econnai ssance, t he cabl e
t el evi si on of panor ami c r adar , t he use of sl ow or accel er at ed mot i on i n
anal ysi ng t he phases of an oper at i on - al l t hi s conver t s t he commander ' s
pl an i nt o an ani mat ed car t oon or f l ow- char t . I n t he Bayeux Tapest r y, i t sel f
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a model of a pr e- ci nemat i c mar ch- past , t he l ogi st i cs of t he Nor man l and-
i ng al r eady pr ef i gur ed TheLongest Day of 6 June 1944.

Now, i t shoul d not be f or got t en t hat i nduct i ve st at i st i cs devel oped f r om
t he cal cul at i ons t hat Mar shal Vauban used t o make dur i ng hi s l ong and
r epet i t i ve j our neys t o t he same pl ace at di f f er ent t i mes . On each of t hese
t r i ps, Loui s XI V' s commi ssi oner - gener al of f or t i f i cat i ons became a ki nd of
` commi ssi oner f or di spl ays' . ' The ki ngdompar aded bef or e hi s eyes, of f er -
i ng i t sel f up f or gener al i nspect i on. Thi s was not j ust a t r oop must er f or t he
l ogi st i cal benef i t of t he of f i cer i n char ge of ar my compor t ment ; i t was a
f ul l - scal e r evi ew of t he count r y, a medi cal exami nat i on of i t s t er r i t or i al
cor pus . I nst ead of t he or di nar y si t uat i on i n whi ch ser r i ed r anks used t o
pass back and f or t h bef or e t he wat chf ul gaze of t he ki ng' s admi ni st r at or , i t
was t he count r y' s pr ovi nces, dr awn up as on par ade, whi ch wer e passed i n
r evi ew by hi s i nspect or - gener al . However , t hese r epeat ed t r i ps, whi ch
caused t he r egi onal f i l mt o unwi nd, wer e no mor e t han an ar t i f i ce or ci ne-
mat i c t r i ck f or t he sol e benef i t of t he i t i ner ant obser ver . Al one as he
wat ched t he si t uat i ons and sequences di ssol ve, he gr adual l y l ost si ght of
l ocal r eal i t i es and ended up demandi ng a r ef or mof f i scal l awi n f avour of
admi ni st r at i ve nor ms .

St at i st i cs br i ngs us t o t he dawn of pol i t i cal economy, whi ch r est ed on
t he per si st ence of t he si gn and of domi nant t r ends, not on t he mer el y
chr onol ogi cal successi on of f act s . I t i s t he same movement of i deas whi ch
l ed f r om t he Enl i ght enment t o phot ogr aphi c r ecor di ng, Muybr i dge' s
mul t i pl e chamber s, Mar ey' s chr onophot ogr aphy and t he Lumi er e
br ot her s' f i l m- camer a, not f or get t i ng Me1i es, t he i nvent or of t he myst i f i -
cat i on of mont age.

Wi nst on Chur chi l l , i t i s wel l known, bel i eved t hat wher eas epi sodi c
event s used t o have gr eat er i mpor t ance t han t endenci es, i n moder n war s
t he t endency had gai ned t he upper hand over epi sodes. Mass phenomena
do i ndeed el ude i mmedi at e appr ehensi on and can onl y be per cei ved by
means of t he comput er and i nt er cept i on and r ecor di ng equi pment whi ch
di d not exi st i n ear l i er t i mes ( hence t he r el at i ve char act er of Chur chi l l ' s
j udgement ) . We shoul d t her ef or e concl ude t hat t ot al war has made an
essent i al cont r i but i on t o t he r i se of pr oj ect i on equi pment whi ch can r eveal
and f i nal l y make possi bl e t he t ot al i t ar i an t endenci es of t he moment .

The devel opment of ' secr et ' weapons, such as t he ' f l yi ng bomb' and
st r at ospher i c r ocket s, l ai d t he basi s f or Cr ui se and i nt er cont i nent al
mi ssi l es, as wel l as f or t hose i nvi si bl e weapons whi ch, by usi ng var i ous
r ays, made vi si bl e not onl y what l ay over t he hor i zon, or was hi dden by
ni ght , but what di d not or di d not yet exi st . Her e we can see t he st r at egi c
f i ct i on of t he need f or ar mament s r el yi ng on at omi c r adi at i on - a f i ct i on
whi ch, at t he end of t he war , l ed t o t he ' ul t i mat e weapon' .

As we saw i n t he f i r st chapt er , many epi l ogues have been wr i t t en about
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t he nucl ear expl osi ons of 6 and 9 August 1945, but f ewhave poi nt ed out
t hat t he bombs dr opped on Hi r oshi ma and Nagasaki wer e l i ght - weapons
t hat pr ef i gur ed t he enhanced- r adi at i on neut r on bomb, t he di r ect ed- beam
l aser weapons, and t he char ged- par t i cl e guns cur r ent l y under devel op-
ment . Mor eover , a number of Hi r oshi ma sur vi vor s have r epor t ed t hat ,
shor t l y af t er i t was det onat ed, t hey t hought i t was a magnesi umbomb of
uni magi ned power .

The f i r st bomb, set t o go of f at a hei ght of some f i ve hundr ed met r es,
pr oduced a nucl ear f l ash whi ch l ast ed one f i f t een- mi l l i ont h of a second,
and whose br i ght ness penet r at ed ever y bui l di ng down t o t he cel l ar s . I t l ef t
i t s i mpr i nt on st one wal l s, changi ng t hei r appar ent col our t hr ough t he
f usi on of cer t ai n mi ner al s, al t hough pr ot ect ed sur f aces r emai ned cur i ousl y
unal t er ed. The same was t he case wi t h cl ot hi ng and bodi es, wher e ki mono
pat t er s wer e t at t ooed on t he vi ct i ms' f l esh. I f phot ogr aphy, accor di ng t o
i t s i nvent or Ni cephor e Ni epce, was si mpl y a met hod of engr avi ng wi t h
l i ght , wher e bodi es i nscr i bed t hei r t r aces by vi r t ue of t hei r own l umi nosi t y,
nucl ear weapons i nher i t ed bot h t he dar kr oom of Ni epce and Daguer r e
and t he mi l i t ar y sear chl i ght . What appear s i n t he hear t of dar kr ooms i s no
l onger a l umi nous out l i ne but a shadow, one whi ch somet i mes, as i n
Hi r oshi ma, i s car r i ed t o t he dept hs of cel l ar s and vaul t s . The Japanese
shadows ar e i nscr i bed not , as i n f or mer t i mes, on t he scr eens of a shadow
puppet t heat r e but on a newscr een, t he wal l s of t he ci t y .

A- bomb, 1945; H- bomb, 1951 . Kor ean War . . . . Af t er t he war ever yt hi ng
speeded up: f i r epower r ef er r ed not j ust t o f i r ear ms but t o t he j et - pi pes of
f i ght er ai r cr af t . The sound bar r i er was cr ossed i n 1952, t he ` heat bar r i er '
i n 1956. As t o t he l i ght bar r i er , t hat was f or l at er . I n t he ski es, St r at egi c
Ai r Command bomber s wer e i n const ant r eadi ness, and Ai r Def ense
Command i nt er cept or s spr ead t hei r pr ot ect i ve umbr el l a f or t he event ual i t y
of a Sovi et l ong- r ange at t ack . The danger was al l t he gr eat er i n t hat t he
USSRexpl oded i t s f i r st hydr ogen bomb on 12 May 1953.

For t he Uni t ed St at es, i t was becomi ng an ur gent mat t er t o have new
i nf or mat i on- gat her i ng met hods at i t s di sposal . And so i t was t hat East man
Kodak came up wi t h i t s Myl ar - based f i l m and Dr Edwi n Land of Hycon
Cor por at i on wi t h t he hi gh- r esol ut i on camer a - bot h of whi ch l ai d t he
basi s f or r egul ar aer i al r econnai ssance over t he Sovi et Uni on. The sequel i s
wel l known. Oct ober 1961 sawt he begi nni ng of t he Cuban cr i si s, wi t h t he
t hr eat of a t hi r d wor l d war . On 29 August 1962, a U- 2 aer opl ane came
back f r oma mi ssi on over Fi del Cast r o' s i sl and wi t h f i l mevi dence of Sovi et
mi ssi l e i nst al l at i ons . Thi s spar ked of f t he conf r ont at i on bet ween
Khr ushchev and Kennedy whi ch, af t er sever al mont hs, l ed t o a hot - l i ne
l i nk- up bet ween t he t wo heads of st at e, an i nst ant i nt er f ace bet ween t hei r
oper at i ons r ooms .



82

	

WARANDCI NEMA

We shoul d r emember t hat t he U- 2, st i l l i n ser vi ce over I r an and t he
Per si an Gul f , i s f i t t ed not onl y wi t h phot ogr aphi c and el ect r oni c sur vei l -
l ance syst ems but al so wi t h a t el escopi c col l i mat or or ' ci ne- dr i f t i ndi cat or '
whi ch al l ows t he spy pi l ot t o f ol l ow gr ound cont our s at a hei ght of mor e
t han t went y- f i ve t housand met r es .

Al so i n 1962, at a t i me when t her e wer e al r eady t en t housand Amer i -
can advi ser s i n Vi et nam, t he f i r st el ect r oni c war i n hi st or y was devi sed at
Har var d and MI T. I t began wi t h t he par achut e- dr ops of sensor s al l al ong
t he Ho Chi - Mi nh Tr ai l , and cont i nued i n 1966 wi t h t he devel opment of
t he el ect r oni c ' MacNamar a Li ne' , consi st i ng of f i el ds of acoust i c
( Acouboy, Spi keboy) and sei smi c ( Adsi d, Acousi d) det ect or s spr ead al ong
t he Laos access r out es, ar ound USar my bases and especi al l y t he Khe Sanh
st r onghol d.

At t hat t i me Har var d Pr of essor Roger Fi sher devel oped t he st r at egi c
concept of a ' l and- ai r dam' , r el yi ng on up- t o- t he- mi nut e t echnol ogy t o
keep an ef f ect i ve wat ch on enemy movement s. I t woul d use i nf r a- r ed
devi ces and l ow- l i ght i ng t el evi si on, combi ned wi t h t he most advanced
means of aer i al dest r uct i on such as t he F- 105 Thunder chi ef f i ght er , t he
Phant omj et , and t he Huey- Cobr a hel i copt er gunshi p. Tr anspor t ai r cr af t
( t he Dougl as AC- 47 and, above al l , t he Her cul es C- 130) wer e conver t ed
i nt o f l yi ng bat t er i es wi t h t he l at est el ect r oni c equi pment : l aser t ar get er s
capabl e of gui di ng bombs wi t h absol ut e pr eci si on; a ni ght - vi si on and
i mage- enhancer syst em; and comput er - cont r ol l ed, mul t i - bar r el l ed
Mi ni gums, descendant s of t he ol d Gat l i ng gun whi ch coul d f i r e si x
t housand r ounds a mi nut e.

Wi t h t hi s sophi st i cat ed al er t - syst em, made necessar y by t he f act t hat
enemy movement usual l y t ook pl ace by ni ght , t he bl ack- out was a t hi ng of
t he past , and dar kness t he f i ght er ' s best al l y, whi l e t he dayl i ght t heat r e
al so became a dar kened ci nema f or t he shadowy combat ant s . Hence t he
Amer i cans' f r enzi ed ef f or t s t o over come t hi s bl i ndness by havi ng r ecour se
t o pyr ot echni c, el ect r i cal and el ect r oni c devi ces, most of whi ch empl oyed
l i ght i nt ensi f i cat i on, phot ogr ammet r y, t her mogr aphy, i nf r a- r ed scanni ng,
and even speci al l y i nvent ed i nf r a- r ed f i l m. Al l t hese weapons syst ems
r esul t ed i n a new st agi ng of war , massi ve use of synt het i c i mages, and
aut omat i c f eed- back of dat a. They al so gave r i se t o chemi cal def ol i at i on,
wher eby i t f i nal l y became possi bl e t o empt y t he scr een of par asi t i c
veget at i on.

I n Oct ober 1967, t he Nakhon Phanomel ect r oni c sur vei l l ance cent r e i n
Thai l and was pi cki ng up, i nt er pr et i ng and di spl ayi ng on scr een dat a sent
f r omgr ound- i nt er cept or s and r el ayed by Lockheed Bat - Cat aer opl anes . I n
t hese of f i ces, t he new nodal poi nt of t he war , an I BM360. 35 comput er
aut omat i cal l y sor t ed t he dat a, pr oduci ng a ` snapshot ' whi ch showed t he
t i me and pl ace when t he i nt er cept or s had been act i vat ed. On t he basi s of
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t hi s i nf or mat i on, anal yst s dr ew up a schedul e of enemy movement and
passed on t o f i ght er - bomber cr ews t he ` Skyspot ' combat dat a t hat enabl ed
t hem t o go i nt o act i on wi t h t he gr eat est di spat ch and pr eci si on . Most
i nt er est i ng f r omour poi nt of vi ew, however , was t he pi l ot l ess Dr one, an
ai r cr af t wi t h a wi ng- span of appr oxi mat el y t hr ee met r es whose camer a
coul d t ake t wo t housand pi ct ur es and whose onboar d t el evi si on coul d
br oadcast l i ve t o a r ecept or st at i on 240 ki l omet r es away .

I I I pl eut mon dni b, i l pl eut mai s i l pl eut des yeux mor t s' , 1 wr ot e Apol -
l i nai r e i n 1915, r ef er r i ng t o enemy f i r e. Wi t h t he advent of el ect r oni c
war f ar e, t hi s f i gur e has become out of dat e. Pr oj ect i l es have awakened and

opened t hei r many eyes : heat - seeki ng mi ssi l es, i nf r a- r ed or l aser gui dance
syst ems, war heads f i t t ed wi t h vi deo- camer as t hat can r el ay what t hey see

t o pi l ot s and t o gr ound- cont r ol l er s si t t i ng at t hei r consol es. The f usi on i s
compl et e, t he conf usi on per f ect : not hi ng now di st i ngui shes t he f unct i ons
of t he weapon and t he eye; t he pr oj ect i l e' s i mage and t he i mage' s pr oj ec-
t i l e f or m a si ngl e composi t e . I n i t s t asks of det ect i on and : acqui si t i on,

pur sui t and dest r uct i on, t he pr oj ect i l e i s an i mage or ` si gnat ur e' on a

scr een, and t he t el evi si on pi ct ur e i s an ul t r asoni c pr oj ect i l e pr opagat ed at

t he speed of l i ght . The ol d bal l i st i c pr oj ect i on has been succeeded by t he
pr oj ect i on of l i ght , of t he el ect r oni c eye of t he gui ded or ` vi deo' mi ssi l e . I t
i s t he l i f e- si ze pr oj ect i on of a f i l m whi ch woul d have over j oyed Eugene
1' r omi o, t he i nvent or of t he t r avel l i ng pl at f or m, and even mor e Abel
Gance, who want ed t o l aunch hi s camer as l i ke snowbal l s i nt o t he Bat t l e of
Br i enne .

Ever si nce si ght s wer e super i mposed on gun- bar r el s, peopl e have never
st opped associ at i ng t he uses of pr oj ect i l es and l i ght , t hat l i ght whi ch i s t he

soul of gun- bar r el s . Recent i nvent i ons have i ncl uded t he phot on accel er -
at or and t he l i ght i nt ensi f i er , and now t her e ar e t he l aser weapons,
di r ect ed beams, char ged- par t i cl e guns, and so on. Not cont ent wi t h bar r el -
mount i ng, t he exper t s have i nser t ed a si ght i ng devi ce i nt o t he i nner t ube
of ar t i l l er y i n or der t o i mpr ove per f or mance. At bal l i st i c and aer odynami c
r esear ch l abor at or i es i n bot h Fr ance and t he Uni t ed St at es, ' hyper bal l i st i c
f i r i ng t unnel s' near l y a hundr ed met r es l ong can l aunch scal e- model s of
' r e- ent r y bodi es' ( t he pr oj ect i l es bei ng t est ed) at a speed of 5, 000 met r es a

second. ' Ci ner adi ogr aphi c' f l ash equi pment , wi t h a capaci t y f or 40 mi l l i on
i mages a second, i s t hen used t o vi sual i ze t hei r pat h i n t he bor e of t he
gun. ' Thi s t akes us back t o t he or i gi ns of ci nema, t o Mar ey' s f i r st chr ono-
phot ogr aphi c r i f l e whi ch had a l ens i n t he bar r el and a cyl i nder f or movi ng
r ound t he l i ght - sensi t i ve pl at e .

Si nce Vi et namand t hr oughout t he sevent i es, t he medi at i on of bat t l e
has gr own ever mor e pr onounced. At t he t i me of t he Kor ean War a USAF
Sabr e al r eady r equi r ed mor e t han f or t y ki l omet r es t o t ur n a Mi g- 15, but i n

Vi et nam ( as i n t he Si x Days War ) a Phant om needed an i nst r ument -
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backed f i r i ng syst em i f i t was t o have any hope of br i ngi ng down a Mi g-
21 . The Phant om' s t ar get i ng syst em subsequent l y l ed t o t he ` Fi r e and
For get ' concept and t o t he Over - t he- Hor i zon weapons syst ems whi ch
al l ow an at t ack t o be conduct ed of f t he f i el d.

The di si nt egr at i on of t he war r i or ' s per sonal i t y i s at a ver y advanced
st age. Looki ng up, he sees t he di gi t al di spl ay ( opt o- el ect r oni c or hol o-
gr aphi c) of t he wi ndscr een col l i mat or ; l ooki ng down, t he r adar scr een, t he
onboar d comput er , t he r adi o and t he vi deo scr een, whi ch enabl es hi mt o
f ol l ow t he t er r ai n wi t h i t s f our or f i ve si mul t aneous t ar get s, and t o
moni t or hi s sel f - navi gat i ng Si dewi nder mi ssi l es f i t t ed wi t h a camer a or
i nf r a- r ed gui dance syst em. However , t hi s war of t he waves had some
maj or dr awbacks, as Col onel Br ought on, an F- 105 Thunder chi ef pi l ot i n
Vi et nam, has expl ai ned:

The r adi o chat t er was r eal l y pi cki ng up about t hi s t i me - i n f act , i t was so
dense wi t h al l t heMi gandSamwar ni ngs andever yone shout i ng di r ect i ons and
commands t hat i t was al most i mpossi bl e t o i nt er pr et what was goi ng on. Thi s
i s a r eal pr obl emand once i t st ar t s, i t j ust keeps get t i ng wor se and wor se and i s
al most i mpossi bl e t o st op . . . you see somet hi ng t hat you knowyou have t o
t el l ot her peopl e about i n a desper at e hur r y t o pr ot ect t hem and t o pr ot ect
your sel f , and t he t empt at i on i s t o bl ur t i t out as qui ckl y as possi bl e wi t hout
usi ng t he pr oper cal l si gn . The r esul t i s t hat ever yone i n t he ai r i mmedi at el y get s
ashot of conf usi on andwonder s whoi s t al ki ng about whom. "

Such conf usi on was of t en exacer bat ed by poor weat her condi t i ons i n
Nor t h Vi et nam:

The weat her over t her e i s t he t hi ckest I have ever seen and when you get i nsi de
one of t hose bi g t hunder - bumper s you ar e i n f or a good r i de . Most cl ouds you
f l y t hr ough have t hei r shar e of bumps but t he vi si bi l i t y i nsi de i s usual l y good
enough so t hat youcansi t on t he wi ng of anot her ai r cr af t and f l y f or mat i on of f
hi m. You j ust mai nt ai n t he posi t i on you want and when he t ur ns or r ol l s hi s
ai r cr af t , you r ol l r i ght al ong wi t h hi m. You have no i dea wher e you ar e i f you
ar e on t he wi ng, but t hat i s up t o t he l eader . The onl y t i me youget i nt o t r oubl e
on t he wi ng i s when you t r y t o f l y posi t i on and al so t r y t o out guess t he l eader .
Thi s usual l y wi nds up i n a case of spat i al di sor i ent at i on cal l ed ver t i go. I f t hi s
happens youcan be si t t i ng st r ai ght and l evel and swear t hat you ar e cocked up
i n a 60- degr ee bank goi ng si deways . I t i s a most di st r essi ng sensat i on and
somet i mes al most i mpossi bl e t o get r i d of . You canshake your head and hol l er
at your sel f and somet i mes i t won' t go away, and i t can be f at al . . . . For a r eal
t hr i l l , I r ecommend you t r y t hi s t ype of f l yi ng on abl ack ni ght . "

The wei ght l essness t hat Er nst J5nger f el t dur i ng ar t i l l er y bar r ages i n t he
Fi r st Wor l d War i s r epr oduced i n t hi s account . However , t he conf usi on of
sensat i ons i nvol ves not a pani c- st r i cken t er r or but a t echnol ogi cal ver t i go
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or pur el y ci nemat i c der eal i zat i on, whi ch af f ect s t hesense of spat i al di men-

si on . Ti ed t o hi s machi ne, i mpr i soned i n t he cl osed ci r cui t s of el ect r oni cs,

t he war pi l ot i s no mor e t han a mot or - handi capped per son t empor ar i l y

suf f er i ng f r oma ki nd of possessi on anal ogous t o t he hal l uci nat or y st at es

of pr i mi t i ve war f ar e. We shoul d not f or get t hat t he f i r st st i mul ant s wer e

devel oped i n r esponse t o t he needs of Luf t waf f e pi l ot s .

Nar cot i cs wer e t o become t he pl ague of t he US expedi t i onar y cor ps i n

Vi et nam. Fr om t hg begi nni ng, t hey suf f er ed f r omt he hal l uci nat i on of

t echnol ogi cal combat - del i r i um, whi ch bl ur r ed t he di st i nct i on bet weent he

r eal and t he i magi nar y. I n t hi s war of i mages, Br ought onwr i t es :

Unf or t unat el y, t he gr oups known as phot o i nt er pr et er s ar e not al ways of t he

hi ghest l evel of ski l l or exper i ence, and t hei r eval uat i on qui t e of t en does not

agr ee wi t h t hat of t he men doi ng t he wor k. I have bombed, and seen my t r oops

bomb, on speci f i c t ar get s wher e I have wat ched t he bombs pour i n andseen t he

t ar get bl ow up, wi t h wal l s or st r uct ur es f l yi ng acr oss t he ar ea, onl y t o be

f r agged r i ght back i nt o t he same pl ace because t he f i l mdi dn' t l ook l i ke t hat t o

t he l i eut enant who r ead i t way back up t he l i ne . I have gone back on t hese

t ar get s and l ost good peopl e andmachi nes whi l e doi ng so, andf ound t hemj ust

as I expect ed, smashed. But who l i st ens t o ast upi d f i ght er pi l ot ?' °

Peopl e used t o di e f or a coat of ar ms, an i mage on a pennant or f l ag; now

t hey di ed t o i mpr ove t he shar pness of a f i l m. War has f i nal l y become t he

t hi r d di mensi on of ci nema.
I t i s acur i ous f act t hat much of t he newmat er i el - hel i copt er gunshi ps,

mi ssi l es, t el ecommuni cat i ons, det ect i on syst ems - was bei ng pr oduced by

t he Hughes Ai r cr af t Company, whose cel ebr at ed f ounder , Howar d

Hughes, had di r ect ed a f i l m i n 1930 about a Fi r st Wor l d War bomber

cr ew ( Hel l ' s Angel s) . Thi s schi zophr eni c magnat e, who di ed i n 1976, bui l t

an i ndust r i al empi r e by associ at i ng ci nema and avi at i on, and Hughes

Ai r cr af t r emai ns t oday one of t he l ar gest compani es i n t he Uni t ed St at es .

I n 1983, f or exampl e, i t was wor ki ng on i mpr ovement s t o t he TOWant i -

t ank mi ssi l e' s gui dance syst em, i nt r oduci ng an opt i cal t r acki ng devi ce t hat

al l owedmi ssi l es t o be pr eci sel y ai med despi t e t he pi t chi ng and vi br at i ng of

t he hel i copt er f r omwhi ch t hey wer e f i r ed. But i t was al so devel opi ng

equi pment f or i n- f l i ght ent er t ai nment , maki ng i t possi bl e f or i nf r a- r ed r ays

t o car r y musi c and f i l ms t o t he passenger s of r egul ar ai r l i nes and busi ness

j et s .
Af t er t he Vi et namdef eat , Pent agon sci ent i st s and i ndust r i al i st s di d not

gi ve up t hei r dr i ve t o per f ect el ect r oni c war f ar e. The MacNamar a Li ne

was t r ansf er r ed t o t he sout h of t he Uni t ed St at es - or , mor e pr eci sel y, t he

bor der wi t h Mexi co - wi t h t he supposed ai m of det ect i ng i l l egal

i mmi gr ant wor ker s. As f or t he ant i - per sonnel i nt er cept or s, t hey gave bi r t h

i n 1971 t o a wi l d pl an sponsor ed by t heNat i onal Secur i t y Agency f or t he
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devel opment of a per sonal i zed t r acki ng devi ce t hat coul d be used by t he

pol i ce . Thi s el ect r oni c ' t r ansponder ' , as i t was known, was desi gned t o

r ecor d t he di st ance, speed and pat h of an of f ender ' s movement s and t o

t r ansmi t t he i nf or mat i on sever al t i mes a mi nut e, vi a r el ay- r ecei ver s, t o a

cent r al scr een- comput er . Havi ng checked t hese dat a agai nst t he per mi t t ed

i t i ner ar i es, t he comput er coul d i mmedi at el y al er t t he pol i ce i f t he per son

wear i ng t he ` t r acki ng bug' went el sewher e or t r i ed t o r emove i t . Al t hough

t he or i gi nal i dea was t o use i t f or pr i soner s on par ol e, t hi s syst emof el ec-

t r oni c i ncar cer at i on f i nal l y enabl ed a ki nd of pr i son r ef or m. The cel l woul d

be r epl aced by a t i ny bl ack box, by conf i nement t o t he shadows t hr ough

t he st age di r ect i on of ever yday l i f e .
I n 1974, spur r ed on by t he oi l cr i si s, t hi s pr ocess of der eal i zat i on

acqui r ed f ant ast i c pr opor t i ons wi t h t he boom i n mi l i t ar y f l i ght and

combat si mul at or s, whi ch ef f ect i vel y t ook t he pl ace of t he ol d ` home

t r ai ner ' . The pr oduct i on of synt het i c ` dayl i ght ' i mages had meant t hat at

l ast pi l ot s coul d be t r ai ned wi t hout i nt er r upt i on i n al l aspect s of a combat

mi ssi on, cover i ng t he cust omar y phases of navi gat i on, penet r at i on and

at t ack . An i nst r uct or coul d t each t hemnot j ust t o pi l ot an ai r cr af t wi t h

i nst r ument s but t o pi l ot a ser i es of st ar t l i ngl y r eal i st i c i mages . Thi s mi se-

en- scene of war l ed a f ew year s l at er t o an event t hat went unnot i ced:

namel y, t he r ecogni t i on of an equi val ence bet ween si mul at or t i me and r eal

f l i ght t i me. I f we bear i n mi nd t he st r i ct ness of cer t i f i cat i on pr ocedur es f or

aer opl ane pi l ot s, we shal l bet t er under st and t he i mpor t ance of such a

deci si on.
Today, t echni ques have i mpr oved st i l l f ur t her and a ` dogf i ght si mu-

l at or ' , consi st i ng of t wo spher i cal cabi ns, can si mul at e an at t ack by t wo

enemy ai r cr af t . I t shoul d be not ed at t hi s poi nt t hat si mul at i on has l ong

si nce spr ead t o t he ot her t wo br anches of t he mi l i t ar y . The Sper r y Cor por -

at i on - one of t he mai n manuf act ur er s, t oget her wi t h Thomson, of t hi s

t ype of equi pment - pr oduces f or ar mour ed uni t s as wel l as f or t he navy

and t he ai r f or ce. Mor eover , wi t hi n t he East - West f r amewor k of di r ect

non- aggr essi on t hat has r esul t ed f r omt he st r at egy of nucl ear det er r ence,

mi l i t ar y manoeuvr es have al so gr adual l y t aken on t he aspect of l ar ge- scal e

el ect r oni c games, a Kr i egspi el r equi r i ng whol e t er r i t or i es over whi ch t he

var i ous pr ocedur es and mat er i al s of moder n war ar e r econst i t ut ed .

I n t he Nevada Deser t , a speci al pr act i ce r ange known as ` Red Fl ag' has

been cr eat ed t o si mul at e exposur e t o a Sovi et def ence syst em. Aut hent i c

Sovi et sur f ace- t o- ai r mi ssi l es and accompanyi ng r adar equi pment -

whet her I sr ael i war boot y or ol d suppl i es t o Egypt - hel p t o r e- cr eat e a

per f ect l y r eal i st i c el ect r oni c envi r onment of r adar beams, f i r i ng pr oce-

dur es, r adi o t r ansmi ssi ons, and so f or t h, whi ch t he Amer i can cr ews ar e

t r ai ned t o r ecogni ze and t hen neut r al i ze. The aer i al f or ce par t i ci pat i ng i n

such exer ci ses i ncl udes an AWACSf l yi ng cont r ol - t ower and an Aggr essor
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Squadr on made up of ai r cr af t whose f eat ur es ar e si mi l ar t o t hose of t he
Mi g- 21 and Mi g- 23. Si mi l ar l y, i n t he Moj ave Deser t i n Cal i f or ni a, t he
Ar my' s Nat i onal Tr ai ni ng Cent er si mul at es war i n t he most l i f e- l i ke way .
Thanks t o ` Mi l es' ( t he Mul t i pl e I nt egr at ed Laser Engagement Syst em) , t he
sol di er s' weapons on bot h si des pr oj ect l aser or i nf r a- r ed r ays wi t h a r ange
and t r aj ect or y r oughl y compar abl e t o t hose of r eal ammuni t i on. The
var i ous t ar get s, f i t t ed wi t h si l i con pl at es, ar e l i nked up t o ` bl ack boxes' .
Bot h t he t r oops . end t hei r weaponr y al so car r y sensi t i ve pl at es on t hei r
most vul ner abl e sur f aces, so t hat when one i s hi t by a l aser beam, t he
mi cr o- pr ocessor i n t he bl ack box cal cul at es t he i mpact and communi cat es
i t t o Headquar t er s, whi ch t hen adds up t he scor e. A host of ot her si mu-
l at i on devi ces and speci al f i l mef f ect s compl et e t he pi ct ur e.

I n t he same or der of i deas we shoul d ment i on t he Tact i cal Mappi ng
Syst em, a vi deo- di sc pr oduced by t he Advanced Resear ch Pr oj ect Ar my .
By speedi ng up or sl owi ng down t he pr ocessi on of f i f t y- f our t housand
i mages, and changi ng t he di r ect i on or season as one mi ght swi t ch t el e-
vi si on channel s, t he vi ewer i s abl e t o bui l d up a cont i nuous pi ct ur e of t he
smal l Col or ado t own of Aspen. The t own i s t hus t r ansf er r ed t o a sor t of
bal l i st i c t unnel f or t ank- pi l ot s, who use t hi s met hod t o t r ai n i n st r eet
combat . Let us not f or get t hat t he Dykst r af l ex camer a made by John
Dykst r a f or t he f i l m St ar War s - a camer a i n t he ser vi ce of a comput er
whi ch r ecor ds i t s own movement s - was act ual l y descended f r oma pi l ot
t r ai ni ng syst em.

The same ki nd of t echnol ogi cal spi n- of f l i es behi nd t he SPAACE
camer a, an aut omat i c t r acki ng syst emt hat t wo Fr enchmen devel oped f or
t he ci nema on t he basi s of an ant i - ai r cr af t r adar pl at f or m. Thi s new- st yl e
camer a, wi t h i t s power f ul t el ephot o l ens, can f ol l ow t he act or s' spont an-
eous movement s wi t hout any di f f i cul t y, even l ocki ng on t o t he f ace of a j et
pi l ot execut i ng a l ow- al t i t ude f i gur e . The f act i s t hat once t he ener gy cr i si s
had made t he si mul at i on i ndust r y pr of i t abl e, t he pace of t echnol ogi cal
i nnovat i on gr ew mor e f r ant i c t owar ds t he end of t he sevent i es and
cul mi nat ed i n t he aut omat i on of t he war machi ne.

The compl exi t y of manoeuvr es, t he ever gr eat er ai r speeds, t he assi s-
t ance of sat el l i t es, and t he necessi t y f or gr ound- at t ack ai r cr af t t o f l y super -
soni cal l y at ver y l ow al t i t udes event ual l y l ed t he engi neer s t o aut omat e
pi l ot i ng i t sel f . On t he F- 16 ' AFT1' , f or exampl e, devel oped by Rober t
Swor t zel , t he pi l ot never t ouches t he cont r ol s but navi gat es by voi ce. I n
r et ur n, an on- scr een di spl ay keeps hi mi nf or med of hi s f l i ght pl an and
` f i r i ng pl an' and t hr ows up on t he wi ndscr een t he ant i ci pat ed accel er at i on
and count down t i me, as wel l as t he ki nd of manoeuvr es t hat t he pi l ot wi l l
have t o execut e . For t he f i r i ng oper at i on, t he pi l ot has a speci al si ght i ng-
hel met l i nked t o a l aser and i nf r a- r ed t ar get i ng syst em; al l he has t o do i s
f i x t he t ar get and gi ve a ver bal i nst r uct i on f or t he weapons t o be r el eased .
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Thi s r evol ut i onar y appar at us, desi gned i n 1982 f or t he Uni t ed St at es Ai r
For ce, t he Navy and NASA, combi nes a number of advanced t echno-
l ogi es, par t i cul ar l y i n t he f i el d of l aser - t ar get i ng. The Eye- Tr acked
synchr oni zat i on syst em f i xes t he pi l ot ' s gaze, however sudden t he move-
ment of hi s eyes, so t hat f i r i ng can pr oceed as soon as bi nocul ar accom-
modat i on i s achi eved .

Fi nal l y, t her e i s t he ` homi ng i mage' , whi ch j oi ns t oget her an i nf r a- r ed
r ay and an expl osi ve pr oj ect i l e f i t t ed wi t h a speci al devi ce. Thi s devi ce act s
i n t he manner of an eye, pi cki ng up t he i mage of t he i nf r a- r ed- l i t t ar get .
The pr oj ect i l e t hen makes i t s way t owar ds t he i mage - and t hus t owar ds
t he t ar get f or dest r uct i on - wi t h al l t he ease of someonegoi ng home. Thi s
syst em, whi ch i s at t ached t o t he l at est mi ssi l es, once agai n i l l ust r at es t he
f at ef ul conf usi on of eye and weapon.

We can now under st and bet t er t he concer n on bot h si des t o per f ect
weapons t hat ar e as undet ect abl e as a submer ged submar i ne - St eal t h
bomber s, ` smar t ' mi ssi l es, i nvi si bl e not j ust t o t he human eyebut above al l
t o t he pi er ci ng, uner r i ng gaze of t echnol ogy . I n t he 1980s t her e was a
si gni f i cant shi f t or ` conver si on' i n gl obal st r at egy, as East - West conf l i ct
passed i nt o Nor t h- Sout h conf r ont at i on. Not wi t hst andi ng t he t ensi ons i n
t he Mi ddl e East and t he Eur omi ssi l es cont r over sy, mi l i t ar y space i s bei ng
shi f t ed and or gani zed ar ound t he oceans, i n t he Paci f i c, t he I ndi an Ocean
and t he Sout h At l ant i c . I ndeed, t he Mal vi nas War can be seen as a
r ehear sal f or a nucl ear conf l i ct , i n t he use of Amer i can and Sovi et sat el -
l i t es, Br i t i sh nucl ear submar i nes, and Fr ench mi ssi l es capabl e of dest r oyi ng
hi ghl y exposed sur f ace- shi ps . But i t was al so a war of el ect r oni c count er -
measur es - naval decoys whose mai n f eat ur e was t o super i mpose upon
t he i ncomi ng mi ssi l e' s opt i cal or i nf r a- r ed r adar i mage an ent i r el y manu-
f act ur ed i mage t hat woul d appear bot h mor e i mpor t ant and mor e at t r ac-
t i ve t han t he r eal shi p, as wel l as bei ng equal l y cr edi bl e t o t he enemy
mi ssi l e. Once t hi s was achi eved, t he mi ssi l e' s aut omat i c navi gat or l ocked
on t o t he cent r e of gr avi t y of t he ' decoy- i mage- cum- shi p- i mage' , and al l
t hat r emai ned was t o expl oi t t he spect r e of t he decoy t o dr aw t he mi ssi l e
f ar over t he shi p . The whol eoper at i on l ast ed bar el y a f ewseconds.

One coul d go on f or ever l i st i ng t he t echnol ogi cal weapons, t he
panopl y of l i ght - war , t he aest het i c of t he el ect r oni c bat t l ef i el d, t he mi l i t ar y
use of space whose conquest was ul t i mat el y t he conquest of t he i mage -
t he el ect r oni c i mage of r emot e det ect i on; t he ar t i f i ci al i mage pr oduced by
sat el l i t es as t hey endl essl y sweep over t he sur f ace of cont i nent s dr awi ng
aut omat i c maps ; l i f e- si ze ci nema i n whi ch t he day and t he l i ght of f i l m-
speed succeed t he day and t he l i ght of ast r onomi cal t i me. I t i s subl i mi nal
l i ght of i ncompar abl e t r anspar ency, wher e t echnol ogy f i nal l y exposes t he
whol e wor l d.

I n t he summer of 1982, t he I sr ael i pr event i ve war i n Lebanon, bapt i zed
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` Peace i n Gal i l ee' , dr ew on al l t he r esour ces of t he sci ent i f i c ar senal :Gr umman ' Hawkeye' ai r cr af t - r adar capabl e of si mul t aneousl y l ocat i ngt wo hundr ed and f i f t y t ar get s f or F- 15 and F- 16 f i ght er - bomber s ; and,above al l , t he r emot e- pi l ot ed ` Scout ' aut omat a, wi t h a wi ng- span of l esst han t wo met r es, whi ch wer e massi vel y and syst emat i cal l y depl oyed f ort he f i r st t i me i n t he hi st or y of bat t l e . Thi s t oy cr af t , wor t hy of Er nstJunger ' s Cl ass Bees, was a ver i t abl e Tsahal ' s eye f i t t ed wi t h TVcamer asand t her mal - i mage syst ems. As i t ski mmed t he r oof t ops of t he besi egedci t y of Bei r ut , f l yi ng over t he most exposed Pal est i ni an di st r i ct s, i tpr ovi ded i mages of popul at i on movement and t her mal gr aphi cs of Pal es-t i ni an vehi cl es f or I sr ael i anal yst s si t t i ng at t hei r vi deo consol es mor e t hana hundr ed ki l omet r es away.
I n t he aut umn of 1982, t he Uni t ed St at es est abl i shed a mi l i t ar y hi ghcommand f or space and announced t he i mpendi ng l aunch of an ear l y-war ni ng sat el l i t e. I n t he spr i ng of 1983, on 23 Mar ch t o be pr eci se, Pr esi -dent Reagan pai nt ed a pi ct ur e of an ant i - bal l i st i c- mi ssi l e syst emempl oyi ng nucl ear ener gy, enhanced r ays, di r ect ed beams and char gedpar t i cl es.

Last summer , on 5Jul y 1983, an Amer i can KC- 135 ai r cr af t f i t t ed wi t ha l aser syst em shot down a Si dewi nder mi ssi l e t r avel l i ng at 3, 000 ki l o-met r es an hour .
Scan. Fr eeze f r ame.
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d' aci er , Par i s 1970) .
3. I n Cahi er s du ci nema ( No. 311) , Samuel Ful l er ar gued t hat i t was i mpossi bl e t o f i l m

t he Nor mandy l andi ng because you coul dn' t decent l y f i l m yar ds of i nt est i ne on a beach.

Apar t f r om t he f act t hat dead peopl e do not t ake wel l t o bei ng phot ogr aphed ( see t he

pi ct ur es of assassi nat i ons or t r af f i c acci dent s) , Ful l er ' s wi t t i ci sm suggest s t hat mi l i t ar y-

i ndust r i al f i l ms cannot decent l y be hor r or f i l ms, si nce i n one way or anot her t hey ar e

i nt ended t o embel l i sh deat h. Mor eover , t he Al l i ed l andi ng acut el y r e- posed t he pr obl emof

document ar y r eal i sm. Today ever yone knows t hat t her e wer e not yar ds of i nt est i ne on t he

Nor mandy beaches and t hat t he l andi ng was a r emar kabl e and t echni cal l y di f f i cul t oper -

at i on - not because of Ger man r esi st ance ( whi ch was vi r t ual l y non- exi st ent ) , but because of

t he adver se weat her and t he compl i cat ed Nor mandy count r ysi de. Thus, i n or der t o make up
t he number s, t he Al l i ed commander s t hr ew t hei r men i nt o oper at i ons l i ke t he st or mi ng of

Hoc Poi nt , whi ch wer e as sui ci dal as t hey wer e spect acul ar . I n 1962, when Zanuck made hi s

f i ct i onal document ar y wi t h f i f t y st ar s, 20, 000 ext r as and si x di r ect or s, t he act i on t ook pl ace

on t he l i e de Re or i n Spai n, wher e t he beaches wer e ' gr ander ' t han t hose of Ar r omanche .

Thi s i mmor t al i zat i on of a bat t l e t hat hadnever happened ensur ed t hat The Longest Daywas

a gr eat box- of f i ce success.
4. P. Vi r i l i o, Bunker ar chi ol ogi e, Par i s 1975.
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phot ogr apher Ceci l Beat on was t o pl ay a domi nant r ol e i n i mpl ement i ng t hi s r ef or m. We
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d' aci er , Par i s 1970) .
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f i ct i onal document ar y wi t h f i f t y st ar s, 20, 000 ext r as andsi x di r ect or s, t he act i on t ook pl ace

on t he I l e de Re or i n Spai n, wher e t he beaches wer e ' gr ander ' t han t hose of Ar r omanche.

Thi s i mmor t al i zat i on of a bat t l e t hat had never happened ensur ed t hat TheLongest Day was

a gr eat box- of f i ce success .
4. P. Vi r i l i o, Bunker ar cbi ol ogi e, Par i s 1975.
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