
Automata Project- Clock Makers 
  
This project continues debates raised in the first two projects- The raft of 
Medusa, and The Quality of Attention- questions of representation, what an art 
object might be, and even what an art object might be becoming.  To this end 
one could say that these projects are about both looking forwards and 
backwards.  
 
In Greek mythology there is the Titan God Prometheus, of foresight, the fore 
thinker, and his brother Epimetheus, of hindsight, the after thinker. 
 
This Introduction in a way is going to be a series of introductions, that will help 
contextualize the project, to give it meaning at the outset, and hopefully help us 
consider where the project might take us, it might take some meanders, to try to 
think across the area the project might cover.  
 
To this end we haven’t got much time.  
 
The Project has been discussed under the heading Automata- which will be 
introduced shortly- but first an introduction to that introduction with an to Bernard 
Stiegler’s Technics and Time-  
 
‘An ordinary person of two centuries ago could expect to die in the bed in which 
he had been born. He lived on a virtually changeless diet, eaten from a bowl that 
would be passed on to his grandchildren. Through seasons, years, generations, 
his surroundings, possessions, and daily routine were close to identical. The 
world appeared to be absolutely stable; change was such an exception that it 
seemed to be an illusion.’ Stiegler continues 'It was in this world that the 
categories were forged within which we are still trying to think of an other world, 
which first appeared at the beginning of the nineteenth century, one in which 
stability had become the exception and change the rule. Technics, as technology 
and techno-science, is the chief reason for this reversal.’  
 
Stiegler uses a reading of the Epimetheus / Prometheus myth to argue that a 
history of technology has been overlooked by western thinking, arguing that a 
problematic distinction between the idea of knowledge and the idea of technical 
know-how, has created a disorientation where time has devoured space.  
 
He raises questions that traverse from the who to the what. 
 
‘who programmes what or what programmes who?’ he says. ‘Is the reader the 
spectator or the listener being auto-programmed prosthetically when reading a 
book, watching a film, or listening to a CD, a DVD or an iPod?’ 
 
Steigler explores the idea of the technical supplement (the supplement taken 
from Heidegger) of one that is not infinite but indefinite.  



 
thus technics- the technical- with its evolution beyond human anticipation - is no 
longer in time- technics is time .  
 
‘The media narrates ordinary life by anticipating it, with such force that its story of 
life seems ineluctably to precede life itself' 
 
So here I will leave those thoughts hanging and start another introduction to 
place alongside those first thoughts. To introduce Automata. Automata are self-
operating machines their history intertwined to that of technology. Both the feats 
of automata and the progression  of outward forms assumed by automata 
indicate a parallel pulse in art and technology. And one worthy of exploration.  
 
In Toy Medium Daniel Tiffany states, 
 
‘The latest generation of pictures –and machines- continue to stretch the limits of 
being, No one would call a picture a thing with a mind of its own without a body, 
since no one wants to say pictures are alive, though pictures associated with 
modern technical media cross the border between animate and inanimate , and 
have historical precedence ranging from medieval topos of the miraculated icon- 
bleeding, weeping, accosting the observer to the discourse of automata,’ 
  
 
There was a C5th Greek tragedy which included a mechanical Dionysus that 
would loom up, the phrase ‘a god from the machine’ apparently arising from such 
events.  
 
Whilst Al Jazari’s Book of Knowledge of Ingenious Mechanical Devices from 
(1206) with its early use of pneumatics.  
 
The dim premonition that a mechanism could have some autonomy over its own 
actions was sensed by the philosopher Blaise Pascal. His invention (1642) of 
the arithmetical calculating machine was the forerunner of the modern computer. 
With its goal of "thinking through" certain types of basic mathematical problems, 
its said to represent the first non-anthropomorphic automata. In a sense, while it 
performed the human act of abstract problem solving, it did so without looking 
human. What Pascal's calculator simulated to a limited degree was the logic of 
the Arabic number system. And, though this was not conscious thinking, it was 
the beginning of the automation of thought processes. 
 
In 1739, Henri Vaucanson created a mechanical duck. What was remarkable 
about this duck was that it ate food out of the exhibitor's hand, swallowed it, 
digested it, and excreted it, all before an audience. It became Vaucanson's most 
famous creation; without the shitting duck, Voltaire commented wryly, there 
would be nothing to remind us of the glory of France. It was made of gold-plated 
copper, but it was the same size as a living duck. It could drink, muddle the water 



with its beak, quack, rise and settle back on its legs and, spectators were 
amazed to see, it swallowed food with a quick, realistic gulping action in its 
flexible neck. 
Vaucanson gave details of the duck's insides: not only was the grain, once 
swallowed, conducted via tubes to the animal's stomach, but Vaucanson had 
also had to install a "chemical laboratory" to decompose it. It passed from there 
into the "bowels, then to the anus, where there is a sphincter which permits it to 
emerge". The duck was beyond a machine, it was a highly skilled joke. Had the 
duck been an artificial defecating man, there would no doubt have been a more 
complicated, less rapturous response. 
 
1770-‐1854	  The	  Mechanical	  Turk,	  a	  mechanical	  chess	  player	  of	  great	  skill	  later	  exposed	  
as	  an	  elaborate	  hoax,	  but	  provided	  large	  audiences	  with	  the	  craving	  to	  perform	  ever	  
greater	  feats.	  What	  is	  fascinating	  here	  is	  that	  nevertheless,	  the	  mechanical	  turk,	  gave	  a	  
sense	  that	  anything	  was	  possible,	  setting	  the	  scene	  for	  the	  development	  of	  the	  jacquard	  
loom.	  Accounts	  also	  link	  Charles	  Babbage	  to	  	  the	  Turk	  and	  his	  initial	  drawings	  setting	  out	  
the	  difference	  engine-‐	  the	  first	  computer 
	  
and	  then	  there	  is	  the	  biological	  accident	  of	  Mary	  Shelley's	  Frankenstein	  (1817)	  	  
and	  Karel	  Capek's	  play	  R.U.R.	  (1921)	  "Rossum's	  Universal	  Robots"	  about	  how	  to	  fashion	  
artificial	  beings	  in	  human	  form.	  And	  Fritz	  Lang’s	  Metropolis	  	  
	  	  
After	  1945	  experimental	  research	  in	  human-‐machine	  relationships	  was	  coordinated	  
under	  the	  title	  of	  cybernetics	  and	  a	  new	  sort	  of	  apparatus	  has	  followed	  on	  the	  heels	  of	  
the	  cumbersome	  machine-‐man	  image.	  For	  too	  long	  the	  robot	  personified	  a	  Luddite	  fear	  
of	  the	  conscious	  machine	  without	  ever	  really	  being	  conscious.	  And the	  theory	  of	  
automata	  has	  become	  a	  branch	  of	  information,communication	  and	  cybernetic	  study. 
In	  1948	  at	  the	  Burden	  Neurological	  Institute	  in	  Bristol,	  Grey	  Walter	  created	  two	  
automata	  and	  awarded	  them	  a	  zoological	  classification Machina	  speculatrix. Elmer	  
(Electro-‐Mechanical	  Robot)	  and	  Elsie	  (Electro-‐Light-‐Sensitive-‐Internal-‐External)	  were	  
designed	  as	  plastic-‐clad	  "tortoises"	  which	  produced	  lifelike	  emotions,	  responses	  that	  
were	  logical	  in	  terms	  of	  the	  circuitry	  of	  a	  given	  nervous	  system.	  	  Demonstrating	  that	  
there	  is	  no	  reason	  why	  machines	  should	  not	  have	  emotions. Machina	  speculatrix had	  
been	  built	  upon	  principle	  of parsimony uppermost	  in	  mind;	  not	  a visual imitation	  of	  
nature,	  but a	  functional imitation	  with	  the	  fewest	  possible	  components,	  this	  became	  a	  
goal	  for	  further	  cybernetic	  research. 
Pierre	  de	  Latil	  in Thinking	  by	  Machine:	  A	  Studv	  of	  Cybernetics	  brings	  up	  the	  situation	  
raised	  by	  the	  C18th	  philosopher,	  Condillac.	  	  Who	  presents	  the	  question	  of	  a	  
marble	  statue	  that	  is	  suddenly	  endowed	  with	  the	  ability	  to	  perceive	  and	  store	  
knowledge	  of	  one	  event	  after	  another;	  Condillac	  brilliantly	  proves	  that	  the	  statue	  would	  
in	  time	  become	  a	  fully	  rational	  being,	  altogether	  human	  in	  its	  reactions. Proving	  that	  
thought	  is	  a	  mechanism	  and	  thus	  intelligence	  is	  an	  electrochemical	  system	  made	  usable	  
only	  by	  use.	  Latil	  proposed	  that Machina	  speculatrix had	  fulfilled	  the	  basic	  conditions	  of	  
Condillac's	  statue.	  If	  "attention,	  memory,	  comparison,	  judgment,	  imagination	  and	  



knowledge"	  comprise	  the	  outward	  signs	  of	  thought,	  then	  in	  a	  very	  rudimentary	  sense	  
the	  tortoises	  "think.”” 
	  
clock intro  
	  
There	  is	  one	  machine	  that	  i	  have	  been	  avoiding	  introducing,	  	  that	  of	  the	  clock,	  but	  now	  
is	  the	  time	  to	  introduce	  this	  to	  the	  schema 
 
'The clock is not merely a means of keeping track of the hours but of the 
synchronising the actions of men 
The clock not the steam engine, is the key-machine of the modern industrial age 
… in its relationship to determinable quantities of energy, to standardisation, to 
automatic action, and finally to its own very special product, accurate timing, the 
clock has been the foremost machine in modern technics; and at each period it 
has remained in the lead: it marks a perfection for which other machines aspire.' 
 
Lewis Mumford, Technics and Civilization  
 
‘The gods confound the man who first found out  
How to distinguish hours. Confound him, too 
Who in this place set up a sundial, 
To cut and hack my day so wretchedly 
Into small pieces! When i was a boy, 
My belly was my sundial- one surer, 
Truer, and more exact than any of them. 
This dial told me when twas proper time 
To go to dinner, when i ought to eat; 
But nowadays, why even when i have, 
I can’t fall to unless the sun gives leave. 
The town’s so full of these confounded dials…’  
 
fragment from a play Boeotia attributed to Plautus 3rd Century B.C. 
 
from Revolution in Time by David Landes.  
 
we measure time from a clock, our activities are punctuated by activities on an 
abstract continuum, points designated as hours and minutes.  
 
the world of social and personal interaction works only because the member 
units, us,  have learned a common language of time measurement. without this 
language and without access to instruments accurate enough to provide uniform 
indications of location in time; life and civilisation as we know it would be 
impossible. just about everything we do depends on going and coming, meeting 
and parting.  
 
indications are not enough, knowledge of time must be combined with obedience 



- time discipline - that the indications of time serve as commands for 
responsiveness- and we ignore them at our peril! Punctuality - being on the point- 
is inculcated from infancy. shaping the child’s consciousness is the notion of 
being late or of missing- missing a programme, missing a party, missing a 
lecture,  
 
here in 19th century  Paris a system of pneumatic pipes operated street clocks 
by pulses of air from a master clock 
Or in Edinburgh where a clock tripped a lever to fire a canon at one o’clock. 
 
scales 
most of us deal with a plus or minus margin of a few minutes. i assume that my 
smartphones is calibrated. but can be checked through the radio, tv, computer,   
 
astronomers were the first to require more than just hours and minutes. 
in the 15th century observers began using time as a co-ordinate of location of 
celestial bodies, and counted teeth on cogs if the clock dials were sufficiently 
accurate- larger wheels - more teeth - finer divisions 
 
astronomy at the forefront of the demand for precise and accurate timekeeping - 
pendulum clocks became accurate to within minutes within a day in the 17th 
Century 
 
in the 18th century observatory clocks could keep time to within a fraction of a 
second a day 
 
by the end of the 19th century this variation had been reduced to a hundredth of 
a second. until clocks were accurate enough to reveal irregularities in the motion 
of what had been the grand timekeeper- the earth itself-  
 
in the 20th century quartz and atomic regulators- science has established a 
fundamental time unit- not defined as a fraction of a year, but a very large 
number of nine billion oscillations. 
 
the basis of time measurement is now not celestial but quantum mechanical and 
any measurement that involves terrestrial years has to be inter calculated with 
the leap seconds to conform to the current human experience of time. 
 
types 
 
the mechanical clock- had remarkable advantages - it was impervious to frost- 
unlike the water clock, and it kept time through the night and on cloudy days, 
unlike the sundial.  
the mechanical clock transmitted energy through a gear train- a more efficient 
transmission of energy- and a more precise translation of time measures into 
time indications  



the use of oscillatory motion- a continuous back and forth or to and fro- to track 
the flow of time.  
this broke with the notion that time- that is understood to be continuous and 
unidirectional would be best measured by some other continuous and 
unidirectional phenomenon- the water clock for example-  
 
as Tsu Sung said in 1094 (Needham “The Missing Link in Horological History’) 
 
‘the principle for the use of water power for the driving mechanism has always 
been the same. the heavens move without ceasing but so does water flow and 
fall. Thus if the water is made to pour with perfect evenness then the comparison 
of the rotary movements (of the heavens and the machine) will show no 
discrepancy or contradiction; for the unresting follows the unceasing’  
 
a clepsydra - a vessel that gives out and takes water at an even flow- one could 
avoid machinery altogether by reading time from a scale. this was also used to 
drive complicated mechanisms. 
 
however there was an accuracy to the mechanical clock of generating some kind 
of repeating beat and counting the beats - that is in summing a series of discrete 
equal parts, which in fact is the digital principle.  
 
it is this oscillating/digital principle that still holds true whether it is a clock circa 
C13th that beats every several seconds or a subatomic clock that beats at 
9,192,631,770 times per second.  
 
the mechanical clock has two parts the oscillatory device which tracks the 
passing moments- a time standard, a controller or regulator. it beats time. 
and the escapement which counts by blocking and releasing the wheel train.  
 
and that it is these sets of problems that began to define the context of the 
technology- that the mechanical weight drive of the oscillatory device  produced 
acceleration- a weight heading towards the ground will travel even faster-  or a 
spring coiled with potential energy will want to uncoil faster. 
 
the task now became not about advancing the reading of the mechanism 
regularly as in the flow mechanism of the water clocks but how to hold it back. 
The braking and block release device, the development of escapements were the 
subject of intense and sustained experimentation, and production.  
 
variantology intro 
 
here now i would like to end my introductions with the briefest of detours into the 
idea of Variantology - as discussed by Siegfred Zielinski- he opens his volume on 
deep time relations in the arts like this-  
 



‘ The World- as it appears on the monitors of globalised cultures- is colourful and 
scintillating. Beneath this beautiful and ugly surface of appearances, however, 
powerful paradigms operate that increase standardisation. Violent conflicts, 
which we witness erupting daily at the beginning of this new century, are one 
form in which the resultant tensions are expressed. Anything that does not fit into 
the concepts of universalisation must be isolated and eradicated. Such things are 
not part of civilisation. That this primarily affects those cultures, which in the deep 
time of history were to a large extent responsible for laying the foundations of the 
contemporary hegemonial orders, is not even recognised as bitterly ironic.’  
 
he goes on to list processes of standardisation, modularisation that are  being 
established in the domains of the economy, the sciences and the arts.  
 
Here Variantology proposes a different method- to find a place where 
phenomena, that are opposed, different, or not familial can congregate under a 
provisional roof.  
Variations on/ or different interpretations of an initial theme are the 
positive  vocabulary and practice of musicians and composers.  
to be different, to deviate, to change, to alternate, to modify- these are all 
alternative translations of the latin verb variere. (and only slide into the 
negative when using them to discriminate)  
 
Zeilinski states -‘to vary something that is established is an alternative to 
destroying it’  
 
so here we end our introductions and take Zielinski’s proposition forward to deal 
with the technological invariant- time.  
 
The Project brief is as such- we are to become Clockmakers 
 
Each group will be tasked with building - 2 or more clocks. These mechanisms 
must attempt to/ and be successful in telling time.  Think of them as measuring or 
capturing temporal data, and of creating outputs based on this temporal data.  
these clocks and representations of these will be shown together for the Event- in 
the final week of term. where the variant within these mechanisms/positions and 
outcomes can be disseminated.  
	  


