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-
There is a still more disturbine field , t!u;.t of mc.t.hematical macl.lrles 

and automatism. The large newspapers announced, almost fJ. year abo, the construe-

tion of a. ne"" ms.chine at Harvard, and invented the epithet "mechanical brain" . 

This Harvard mac~e is one of numerous exemples of auto~.tic mathe~tical instru-

ments, the fal"lily of v;hic:C is now n'..lmerous and poT:erful. The respectable and still 

lively ancestor is the Differential Analyzer of Massachusetts Institute of Tech-

nolo~. Invented and constructed by the scholar Vannevar Bush, this miraculous 

instrument. solves with great ease hiehly intricate mathematical problems : differ-

ential or integral equations are solved by ingenious coupline systems bet~een 

integrators . You set the machine going, and it gives you the answers in the form 

of curves, and tables of fisures . Even before the war , the M.I.~. ancestor cl:eady 

had several descendants , some of them mechanical , others electro-mechanical, built 

in America or England. Since then, the family MS gro·m b:r leaps and bounds. 

Certain pieces of apparatus are extremely expensive but they roach n practicnlly 

unlimited degree of precision; others gain in rapidity what they lose in exact-

ness . Thsre are some tl~t are entirely mechanical , oth~r systems ~e electrical, 

pneumatic or electronic . In this field of skil~~ construction American inventive 

genius b~s revealed all its creative power . These examples also show how much cnn 

be accomplished by team-work: mechanic, electrici~~, scientist must collaborate in 

nor king out ne;; tnodels . No one mind is capable of accuroula ting all the scientific 

and tecr~ice~ knowledge necessary for the vorkins out of one of these co~olex 

mechanical devices. 

You will say this is a scholL:rly game, very amu.sine to the mathematicil:~. 

Yes, of course, but it is also a disturbinG robot, a rnecrumiam vlit.h. rnystarious 

possibilities, capable of unknowingly overturning the social order! 

.Automatism in industry was the rule of modarn times, but it had its 

limitations. Since tne time of \latt 're havl;! kno~m about the fly-ball governor, 



wldcn keeps the speed of a steam engine constant. I1mumer~hle t!odels of automatic 

governors have been constr11ct~d since then - thei:::' principles h;;.ve develo~')e(i, their 

precision !w.s been prodigiously augmente ' , 1--ut their pw·pose remained always very 

simple : to kee!J a certain quantity constant : the spaed of a machine, the voltage 

of an electrical system or the fre=1uency of a. radio station. The automc..tic appara.-

tus in general had no sense organ, or rather, had only one. In consequence, its 

functions were very restricted and i~s applications were lirnitei. 

Recent discoveries have multiplied the mechfnical sense organs . The 

machine can measure pressure or electric current, it cen also acquire vision , 

the.nks to the artificial eye represented by a ;;>hotoelectric cell. To these sense 

organs, add a mechanical brain: there you have means for calculatin~, a method for 

registerins memory, and couplin~ p~ts crpable of carrying out all the onerations 

involved in integral-differenti~l equations . Here we have ~ tool ~hich is really 

wonderful but terribly dangerous , because this machine feels , calculates and can 

comoa.nd, t'lis mecl.b.l'lical brto.in is cayable of di.,..ectinu a ··;hole factory, without 

human weakness and without fatigue . 

The machine may bre~~ ~own, but it cr~ be repaired. It requires a 

doctor and nurses to look after its delicate 1vorks . Well ke,?t un, it is inhum.e.nly 

relentless . It can become tne mechanic who never slee·)s, the engineer ·ho never 

suffers froo loss of memory, the di!'ector with no hee.rt and without heartaches. 

It nould be indiscreet to reveal , even by allusion, the manifold applica-

tions of these mecl~nisms to the problems of ;arfare. They are already innume~able. 

The engineers who have built these tools have thus acquired prnctical experience 

and a disturbing virtuosity. Be ru-e of tomorrO\il Let us be on our guard against 

the scientific and technical revolutions i7hich these Ill6.chines may breed . In that, 
. 

I am ex~ressing not only my personal opinions , but the misgivines of my beat col-

leagues and American friends , such as Professor N. Wiener of M. I . T. 
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