
What a piece of worke is a man!

how Noble in Reason?

how infinite in faculty?

in forme and moving how expresse 

and admirable?

in Action, how like an Angel?

in apprehension, how like a God? 

Hamlet, First Folio, 1623









Robota
“ c o r v é e ”

“ s e r f  l a b o u r ”
C z e c h  F i g u r a t i v e

“ d r u d g e r y ”
“ h a r d  w o r k ”

B u l g a r i a n ,  R u s s i a n ,  S e r b i a n ,  S l o v a k ,  P o l i s h ,  M a c e d o n i a n ,  
U k r a i n i a n ,  a r c h a i c  C z e c h

“ w o r k ”
“ l a b o u r ”

T h e  R o b o t a  
T h e  t i m e  a  c o r v é e  ( s e r f )  w a s  o b l i g e d  t o  w o r k  f o r  t h e  l o r d .

H a l f  o f  e a c h  y e a r .

F r o m  t h e  o l d  B u l g a r i a n  r a b o t a  " s e r v i t u d e “
" w o r k "  i n  m o d e r n  B u l g a r i a n  a n d  R u s s i a n



“R.U.R.”

“Rosumovi Univerzální Roboti”

“(Rossum’s Universal Robots)”

Karel Čapek



1920



“Then there are the vats for livers, 
brains, etcetera.”

“The spinning mill for nerves.  The 
spinning mill for veins.  The spinning mill 
where miles and miles of digestive tract 

are made at once …”



1928–1929



1928–1929







1938



1941



1948



“Robots Start New Type of War”, Daily Mail, 12 Oct. 1944, p. 4. 



First Launch Against Britain, June 1944 (After D-Day) 



Illustrated London News, 7 October 1944
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ELSIE
(Searchlight Control Radar No 2 Mk VI)

Entered Service 1942

SERVOMECHANISM











“I think it is well also for the man in the 

street to realise that there is no power on 

earth that can protect him from being 

bombed …

… the bomber will 

always get through.

The only defence is in offence, which 

means that you have to kill more women 

and children more quickly than the 

enemy if you want to save yourselves ...”

Stanley Baldwin

“A Fear for the Future”

House of Commons

1932



“Operation Rügen”: Bombing of  Guernica,  26 Apri l  1937
Spanish Civi l  War 

By the Condor Legion (Nazi Germany) & the Aviazione Legionaria (Fascist Italy)



Nottingham Evening Post, 13 June 1935

“DEATH RAYS AND RUMORS”
“Striking Claims, but No Proof of Them”

“INVISIBLE DESTRUCTION”



Henry Tizzard

‘Tizzard Committee’

Committee for the Scientific Survey of 
Air Defence: 1934

+
Committee for the Scientific Survey of 

Air Offence: 1937
=

Committee for the Scientific Survey of 
Air Warfare: 1939



“ T h e  F i r s t  S te p ”,  Ro y  H u x l e y,  D av e nt r y  E x p e r i m e nt  2 6 t h  Fe b r u a r y  1 9 3 5



August 1938, Five Chain Home Stations Operational



1938





Air Chief Marshal
Hugh Dowding
1882-1970









'B' Flight, No. 32 Squadron & Hurricane Mk I P3522, GZ-V, RAF Hawkinge, July 29 1940, Imperial War Museum collection



HQ, Government Code & Cypher School (GC&CS), Bletchley Park



GC&CS Construction Section,  Mansfield College,  Oxford









“The Extrapolation, Interpolation and Smoothing of Stationary Time Series: With 
Engineering Applications”

Warren WeaverNorbert Wiener









S E R V O M E C H A N I S MINPUT OUTPUT





1943

McCulloch Pitts

“A Logical Calculus of the Ideas Immanent in Nervous Activity”



EQUIVALENCE BETWEEN
‘NUERAL NETS’ & ‘TURING MACHINES’ 



“With determination of the net, the unknowable object of 
knowledge, the “thing in itself”, ceases to be unknowable”

“… in such systems [‘neural nets’] “Mind” no longer “goes 
more ghostly than a ghost””



1943

“The nervous system 
is viewed as a 

calculating machine 
capable of modelling 

or paralleling 
external events, and 
the theory suggests 
that this process of 

paralleling is the 
basic feature of 

thought and 
explanation.” 





THEORY OF THE HUMAN OPERATOR IN CONTROL 
SYSTEMS

1: THE OPERATOR AS AN ENGINEERING SYSTEM

“The human operator behaves basically 
as an intermittent correction servo”

2: MAN AS AN ELEMENT IN A CONTROL SYSTEM

“As an element in a  control  system a  man  
may be regarded as a  chain consisting of the 

following items:

(1) Sensory devices [radar]
(2) A computing system [brain]

(3) An amplifying system [nerve control]
(4) Mechanical linkages [limbs]

British Journal of Psychology. General Section, Vol. 38, Iss. 2, Dec.  1947, pp. 49-105 & Vol. 38, Iss. 3, March 1948, pp. 142-48 

Written March – April 1945



Jack Good Alan Turing



“Turing and I discussed the possibility of 
machine intelligence and automatic chess. 
Other people were involved in drama and 

tennis and, presumably, sex.”
D. L. Banks, “A Conversation With I. J Good”, Statistical 

Science, Vol. 11, No. 1, February 1996, p. 10 

“In the early 1940s, when I was working on one of the 
first electronic computers, I used to have long 
conversations with colleagues about machine 

intelligence and its ramifications, and I thought not only 
that it would be quite possible to have an intelligent 

machine but also that we would have one fairly soon.”
C. Evans, “Interview With I. J. Good”, Omni, January 1979, pp. 117-18



B e l l  Te l e p h o n e  L a b o r a t o r i e s ,  4 6 3  We s t  S t r e e t ,  N e w  Yo r k

January  –  March 1943

Claude Shannon



SIGSALY DIGITAL  SPEECH ENCCYPTION SYSTEM 1943 -  1946





“A Mathematical Theory of Cryptography”
September 1945



Thomas Gold

1944



T. Gold, Taking the Back of the Watch: A Personal 

Memoir, (Springer, Berlin, 2012), pp. 33-4. 

“I suppose it was information about my work with such devices that 
brought me one day a very interesting visitor. His name was Alan 

Turing, a mathematician who came to discuss with me the possible 
technology, including the memory devices, of the great computers of 

the future, which he foresaw.”

“He discussed with 
me how electronic computers would take over not only mathematical 

computations but most of the commercial administrative work. 
Payrolls, bank accounts, all this he realized already then, in 1944, 

would become the prerogative of the computer.”

1944



Maurice Wilkes, Memoirs of a Computer Pioneer, (MIT Press, 1985), between pp.89-90  



OFFICE OF SCIENTIFIC RESEARCH AND DEVELOPMENT



21 September 1940: Wiener Memorandum

“Dr. Vannevar Bush
Carnegie Institution
Washington, D .C.
Dear Bush: In response to your suggestion of this morning, I am sending you a 
memorandum concerning my proposed computing machine for the solution of 
boundary value problems in partial differential equations.”

Digital (not analogue)
Electronic (not mechanical)
Binary (not decimal)
Automatic (with internal logic)
Memory (magnetic tape-erasable &re-writable)

















Harvard Mk 1 / IBM Automatic Sequence Controlled Calculator  
(August 1944)

Popular Mechanics, October 1944

“Robot Works Problem 
Never Before Solved”



ENIAC (Electronic Numerical Integrator and Computer)

Moore School of Electrical Engineering, Pennsylvania University
February 1946



22nd October 1948



“ A study  of  v i ta l  importance  to  
psycholog ists ,  phys io log ists ,  

electr i ca l  eng ineers ,  rad io  
engineers ,  soc io log ists ,  

phi losophers ,  mathemat ic ians ,  
anthropolog ists ,  psychiatr i sts  and 

phys ic i sts”



F I V E
P R I N T  R U N S  I N  S I X  M O N T H S

F O U R  T H O U S A N D
C O P I E S  S O L D  B Y  J A N U A R Y  1 9 4 9

F I F T E E N  T H O U S A N D
C O P I E S  S O L D  B Y  D E C E M B E R  1 9 4 9

“wretchedly printed”

“a mystifying title”

“pages spikey with mathematical signs and Greek letters”

“Business Week”



December 27th 1948

“Once in a great while a scientific book is published that sets bells 
jangling wildly in a dozen different sciences. Such a book is Cybernetics 
(John Wiley; $3) by Professor Norbert Wiener of M.I.T. It bristles with 

difficult mathematics; its text is a curious mixture of charm and 
opacity. But for those who can penetrate it (and thousands are trying), 

the book is intensely exciting.”

“ … the most startling (and ominous) development in human 
evolution”

“Engines and production machines replace human muscles; control 
mechanisms replace human brains”

“Man … is recreating himself, monstrously magnified, in his own 
image.”

“The cyberneticists are like explorers pushing in to a new country and 
finding that nature, by constructing the human brain, pioneered there 

before them.”



Saturday Review of Literature
April 23rd, 1949

“Devaluing the Human Brain”
John B. Thurston

“It appears impossible for anyone seriously 
interested in our civilization to ignore this book” 

“It is a ‘must’ book for those in every branch of science – 
engineers (all kinds), mathematicians, physiologists, 

psychologists, sociologists, anthropologists, philosophers, 
psychiatrists, chemists (all kinds), psychopathologists, 

neuroanatomists, etc.  In addition, economists, politicians, 
statesmen, and businessmen cannot afford to overlook 

cybernetics and its tremendous. Even terrifying implications” 



“the cybernetics craze”

1972







“the study of

non-linear 
structures

and

systems”









“The music of the spheres is a 
palindrome, and the book of 
astronomy reads the same backwards 
as forwards.  There is no difference 
between the motion of an orrery 
turned forward and one turned in 
reverse.  Finally, when all this was 
reduced by Newton to a formal set of 
postulates and a closed mechanics, 
the fundamental laws of this 
mechanics were unaltered by the 
transformation of the time variable t 
into its negative.”

Wiener, Cybernetics, 1st edition, p. 42





“CYBERNETICS:
CIRCULAR 

CAUSAL AND 
FEEDBACK 

MECHANISMS”



B e l l  Te l e p h o n e  L a b o r a t o r i e s ,  4 6 3  We s t  S t r e e t ,  N e w  Yo r k

Hendrik
Bode

Harry 
Nyquist

Harold
Black





POSITIVE FEEDBACK LOOPS

EARTH'S 
TEMPERATURE 

INCREASES

ICE MELTS

REDUCTION IN 
REFLECTION OF 

SOLAR 
RADIATION



NEGATIVE FEEDBACK LOOPS

TEMERATURE 
DROPS

HEATING 
MECHANIMS 
ACTIVATED

TEMERATURE 
RISES

SET POINT
COOLING 

MECHANIMS 
ACTIVATED

TEMERATURE 
RISES

TEMERATURE 
DROPS



H O M E O S TA S I S

Walter Bradford Cannon
1871 - 1945

1932















PROCESS
EVALUATE

COMPENSATE

SENSE

ACTUATE

ENVIRONMENT SYSTEM







SOURCE TRANSMITTER

NOISE
SOURCE

MESSAGE RECEIVER DESTINATIONSIGNAL SENT SIGNAL RECEIVED MESSAGE

N
O

IS
E

I N F O R M AT I O N



JULY 1948 OCTOBER 1948



1949



1949













“CONTROL AND 
COMMUNICATION IN 
THE ANIMAL AND 
THE MACHINE”

“the study of non-linear 
structures and systems, 

whether electric or 
mechanical, whether 
natural or artificial”



First Edition
1950

Second Edition
Revised

1954





“the study of messages 
as a means of 

controlling machinery 
and society”



“It is the thesis of this book that society 
can only be understood through a study 

of the messages and communication 
facilities which belong to it; and that in the 

future development of these messages and 
communications facilities, messages between man and 
machines, between machines and man, and between 

machine and machine are destined to play an ever 
increasing part”





“ … the individuality of the body is that of the flame rather 
than that of a stone, of a form rather than a bit of substance.  
This form can be transmitted or modified and duplicated … 

When one cell divides into two, or when one of the genes 
which carries our corporeal and mental birthright is split … we 
have a separation in matter which is conditioned by the power 

of living tissue to duplicate itself.

Since this is so, there is no absolute distinction between the 
types of transmission which we can use for sending a telegram 
from country to country and the types of transmission which 

at least are theoretically possible for transmitting a living 
organism such as a human being.

Let us then admit that the idea that one might conceivably 
travel by telegraph, in addition to travelling by train or 

airplane, is not intrinsically absurd … ”

2ND Edition, 1954, pp. 102-3

LIFE = INFORMATION (NEGATIVE ENTROPY)

1950



BEAM US UP … NORBERT





BINARY ELECTRONIC SWITCHES = NUERONS

BINARY ELECTRONIC CIRCUITS = NERVOUS SYSTEM

BINARY DIGITAL ELECTRONIC COMPUTERS = BRAINS

pp. 22 – 23 (1948)





René Descartes 

1596 - 1650





“CYBERNETICS IS THE SCIENCE THAT IS 
SUBSTITUTING

THE MACHINE
FOR MANY FUNCTIONS OF

THE HUMAN MIND”





“In the spring of 1947 … I had an excellent chance to 
meet most of those doing work on ultra-rapid 

computing machines, especially at Manchester and 
at the National  Physical Laboratories at Teddington, 

and above all to talk over 
the fundamental ideas of 

cybernetics with Mr. Turing 
at Teddington.”

Cybernetics, 1948, “Introduction” dated November, 1947



R at i o  C l u b





Thursday 31  October  1946

Lord 
Mountbatten

The British Institution of Radio Engineers, Annual Meeting



Thursday 31  October  1946

Lord 
Mountbatten

The British Institution of Radio Engineers, Annual Meeting



Thursday 31  October  1946

Lord 
Mountbatten

The British Institution of Radio Engineers, Annual Meeting



‘STUF and NONSENSE!  They’re just big, automatic calculators

Charles Darwin
NPL Director

Douglass Hartree
Mathematician



Maurice Wilkes & EDSAC
Cambridge



Frederic WilliamsTom Kilburn

Manchester Small Scale 
Experimental Machine

(‘The Baby’)



Ada Lovelace
‘a computer can only do what we tell it to do’



Surrey Comet, 9 November 1946



22nd October 1948



“The Physical Basis of Mind”, Third Programme, 14 May – 1 June, 1949



Victoria University, Manchester

Geoffrey Jefferson
Professor of Neurosurgery 



“The Mind of Mechanical Man”
June 9, 1949



June 25 1949



“Professor Jefferson explains the nature 
of the so-called mechanical brains ' and 

investigates the similarities between 
these electronic calculating machines 

and the human brain. He warns against 
the fallacy of regarding these similarities 

as proof of the electrical nature of 
nervous impulses, and explains why the 

human brain and its activity must be 
considered unique in Nature. Professor 
Jefferson is head of the Department of 

Neuro-Surgery at Manchester 
University.”

B.B.C.

Third Programme, 14 September 1949Listener, 22 September 1949



19501949



1 9 5 0





1951: Automatic Calculating Machines, Third Prog.
“A Series of talks on the history and theory of thinking mechanisms”.

• D. R. Hartree, “Automatic Calculating Machines”, 5 May

• M. H. A. Newman, “Automatic Calculating Machines”, 8 May

• A. M. Turing, “Can Computers Think?”, May 15th

• F. C. Williams, “Automatic Calculating Machines”, 2 June

• M. V. Wilkes, “The Use of Automatic Calculating Machines for Scientific Calculation”, 5 June

1951: Intelligent Machinery, A Heretical Theory, BBC Home Svc. North

• A. M. Turing

1952: Can Automatic Calculating Machines be Said to Think?, Third Prog., 14 Jan.

• M. H. A. Newman

• A. M. Turing

• Sir Geoffrey Jefferson

• R. B. Braithwaite



Homeostat, 1948

Ross Ashby



Express, 13 December 1949, p. 3

Elmer & Elsie, Robot Tortoises, 1949



Festival of Britain, 1951

“Chloride”, Economist, 15 Sept. 1951, p. 636 



Albert Uttley

A. M. Andrew, “Machines Which Learn”, New Scientist, Vol. 4, No. 106, 27 November 1958, pp. 1390-91



A. M. Uttley, “Imitation of Pattern Recognition and Trial-and-Error Learning in a Conditional Probability 
Computer”, Reviews of Modern Physics, Vol. 31, Iss. 2, April 1959, pp. 546-48



FRANK ROSENBLATT’S PERCEPTRON 1958



FRANK ROSENBLATT’S PERCEPTRON 1958



FRANK ROSENBLATT’S PERCEPTRON 1958



John McCarthy

SYNTHESIS OF AUTOMATA

“Design for an Intelligence-Amplifier”

Ross Ashby

“The Epistemological Problem for 

Automata”

D. M. MacKay

“Conditional Probability Machines and 

Conditioned Reflexes”

Albert Uttley

“Temporal and Spatial Patterns in a 

Conditional Probability Machine”

Albert Uttley

1956





D a r t m o u t h  S u m m e r  Wo r k s h o p  1 9 5 6



D a r t m o u t h  S u m m e r  Wo r k s h o p  1 9 5 6





John McCarthy’s Review of:

1987



J o h n  M c C a r t h y

“ … one of the reasons for inventing the term 
‘artificial inteligence’, was to escape association 

with ‘cybernetics.’  it’s association with analogue 
feedback seemed misguided, and I wished to 

avoid having either to accept ... Wiener as a guru 
or having to argue with him”



J o h n  M c C a r t h y

“The approaches to intelligence originated by 
Minsky, Newell, Simon and myself were quite 

different from those advocated by Norbert 
Wiener, John von Neumann or Warren 

McCulloch."



J o h n  M c C a r t h y

“The idea that programming computers 
rather than building machines was the key 

to AI received its first public emphasis at the 
Dartmouth meeting.  None of von Neumann 
(surprisingly), Wiener, McCulloch, Ashby and 

MacKay thought in those terms."







SYMBOLIC AI

CLASSICAL AI

GOOD OLD-FASHIONED AI
(GOFI)





Combinatorial Explosion







SYMBOLIC AI

CLASSICAL AI

GOOD OLD-FASHIONED AI
(GOFI)



1973



B B C  L i g h t h i l l  D e b ate  1 9 7 3













“Literary Gazette”
May 1950

Science Editor
Boris Agapov

Wiener

“  already old, … very fleshy, and smokes cigars.”

“ …charlatans and obscurantists, whom capitalists 
substitute for genuine scientists.” 



“Tekhnika-Molodezhi”
1952



1956
23rd February

20th Congress
Communist Party of the Soviet Union

"On the Cult of Personality

and Its Consequences”
(Khrushchev's ‘Secret Speech’)



Aleksei Liapunov, Norbert Wiener and Gleb Frank, Moscow, 1960



Ross Ashby, Moscow, 1964



ACADEMY OF SCIENCES OF THE SOVIET UNION
1959

CYBERNETICS COUNCIL; FIFTEEN SUB SECTIONS
Reliability, probability theory and statistical mechanics

Information theory
Psychology

Transportation
Computer engineering

PARALELL DEVELOPMENTS IN EAST GERMANY, CZECHOSLOVAKIA & HUNGARY



The Soviet Central Design & 
Research Institute for Robotics & 

Technical Cybernetics
St. Petersburg





































“ D r u g s ,  S p a c e ,  a n d  C y b e r n e t i c s :
E v o l u t i o n  t o  C y b o r g s ”  

“the altering of bodily functions ... achieved without 
heredity by suitable biochemical, physiological, and 

electronic modification of man’s existing modus 
vivendi”. 

“creating self-regulating man-machine systems”

“self-regulation needs to function without the benefit of 
consciousness”

“cooperate with the body’s own autonomous 
homeostatic controls”

“for the artificially extended homeostatic control system 
functioning unconsciously, one of us (Manfred Clynes) 

has coined the term Cyborg” 



CYBERnetic  ORGanism





“The necessary change of these 
controls for space survival cannot be 

conveniently supplied for us by 
evolution: they have to be created by 

man himself, using his acquired 
knowledge of cybernetics and 

physiology.”























“The U.S. military is working 

on an implantable chip that 

could turn soldiers into 

cyborgs by connecting their 

brains directly to 

computers. The brain-

machine interface is being 

developed by the Defense 

Advanced Research 

Projects Agency (DARPA), 

which claims the neural 

connection will “open the 

channel between the human 

brain and modern 

electronics.””

http://europe.newsweek.com/u
s-military-plans-cyborg-soldiers-
new-darpa-project-
418128?rm=eu























“I MADE HIM! – MADE HIM 
WITH MY OWN HANDS! – 

And I gave him everything a 
man could have – 

except a 
soul!”









Preamble
Whereas science and technology are now radically changing human 
beings and may also create future forms of advanced sapient and 
sentient life, transhumanists establish this TRANSHUMANIST BILL OF 
RIGHTS to help guide and enact sensible policies in the pursuit of life, 
liberty, security of person, and happiness.

As used in this TRANSHUMANIST BILL OF RIGHTS, the 
term “sentient entities” encompasses:
1. Human beings, including genetically modified 

humans;
2. Cyborgs;
3. Digital intelligences;
4. Intellectually enhanced, previously non-sapient 

animals;
5. Any species of plant or animal which has been 

enhanced to possess the capacity for intelligent 
thought; and

6. Other advanced sapient life forms.
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