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Foreword and Acknowledgments

This exhibition and its catalogue make no atlempt to
provide an illustrated history of the machine through the
ages. It is a collection of comments on technology by
artists of the Western world. During many centuries,
there seem to be few such statements; at other times,
they have been quite numerous. Generally speaking, our
own century has been more productive than any ather
in this respect. This may be because we are now far
enough removed in time from the early stages in the
development of the mechanical age to be ahle to see
more clearly some of the problems invelved and 1o
realize some of the implications, both for individuals
and for society. It may alsc be because intensive exploi-
tation of the earth's resources by a rapidly expanding
technology has created a situation that is now altering
our way of life if not actually endangering our survival.

Moreover, technology today is undergoing a critical
transition. We are surrounded by the ocutward manifesta-
tions of the culmination of the mechanical age. Yet, al
the same time, the mechanical machine — which can
most easily be defined as an imitation of cur muscles —
is losing its dominaling pcsitlon among the lools of
mankind; while electronic and chemical devices —
which imilate the processes of the brain and the nerv-
ous system — are becoming increasingly important.

The works in this exhibition have been selecled be-
cause they seem to demonstrate a particular interest by
artists in aspects of the world of machines. They have
been ranged in roughly chronological order. Some of
the earlier Items have been included for their relevance
as precedents for manifestalions today, or to illustrate
attitudes of their time toward technalogy.

Two kinds of functional mechanisms — the auto-
mobile and the camera — are represenlec:l by a few
examples, again with no intention of summarizing the
complicated evolulion that either of them has under-
gone. The car and the camera (like motorcycles, boats,
aircraft, and guns) are machines with which many
people feel a strong emotional tie, as intimate extensions
of their bodies. The car was chosen both because it is
probably the most typical machine of the twentieth
century and because it is almost certainly the mechan-
ical device thal mosl affects our private, everyday lives.
As such, it not only fulfils a practical purpose but has
become a symbol, a focus for our fantasies, our hopes,
and our fears. The camera, together with some photo-
graphs and films, was chosen because it |3 a picture-
making, mechane-chemical device, which has provided
the basis for much of our way of seeing and is therefore
particularly appropriate in an art exhibition, (A special
film program has also been organized to complement
the showing of THE MACHINE in New York.)

It seemed essential that an exhibition concerned with
artists’ attitudes to technelogy should have the greatest
possible openness toward the future, the more so since
many artists today are working in close collaboration
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with engineers. For this reasan, Experiments in Art and
Technology (E.AT.) agreed to arrange a competition
and kindly made several of the enfries available for
inclusion in the exhibition at the Museum. The others
will simultaneocusly be on view elsewhere.

The plans for this exhibition were begun several years
ago; the first lelters discussing it were exchanged in
1965. When René d'Harmnoncourt, the late Directar of
The Museum of Modern Art, asked me whether | should
like to organize an exhibition on kinetic art for his insti-
tution, | proposed instead to concentrate on a part of
that subject and expand it. Although there had recently
been several shows of kinetic art, surprisingly little had
been done with regard to the theme treated here. Mr.
d'Harnoncourt and his successor, Bales Lowry, contin-
ued to show interest throughout and made themselves
available to help in many ways.

| wish to express my gratitude for the assistance and
cooperation | have received from many people and
institutions in the preparation of this exhibition and its
catalogue. In discussing initial plans, Troels Andersen,
Copenhagen, Ronald Hunt, Newcaslle upon Tyne, and
Kasper Kénig, New York, made important suggestions.
William A, M. Burden, a Trustee of the Museum of
Modern Art, placed his knowledge of automabiles at our
disposal; he, David Rockefeller, Chairman of the Board,
and Monroe Wheeler, Counsellor to the Board of
Trustees, were instrumental in helping to obtain some
especially difficult loans.

The first staff member of the Museum te work on the
exhibition was Jennifer Licht, Associate Curator of the
Department of Painting and Sculpture. She has been a
key person ever since, making essential contributions
at all levels; without her devoted interest, this project
could never have been f{ulfilled. She was assisted by
Jean-Edith Weiffenbach, who gave admirable care and
attention to organizing the voluminous correspondence
involved. Among the many other members of the Mu-
seum’s staff who helped in various ways, | should like
to thank especially William S, Rubin and Sarah Weiner,
of the Department of Painting and Sculpture; Eila
Kokkinen of the Department of Drawings and Prinls; and
Bernard Karpel and Inga Forslund of the Library. Wilder
Green, Director of Exhibitions, has helped to solve
several important practical problems, particularly with
relation to the installation of the exhibition. Dorothy H.
Dudley, assisted by Betty Eurnham, was responsible for
the complicated arrangements required to assemble in
one place such a large number of disparate objects.
Margareta Akermark and Adrienne Mancia of the De-
partment of Film undertook the selection and organ-
ization of the film program.

Francis Mason, Billy Kliver, Amy Martin, and the stafi
of Experiments in Art and Technology were of unfailing
help in connection with providing information about the




works in the competition that they organized. The awards
were generously donated by the American Foundation
on Automation and Employment, Inc., first prize; the Mc
Crory Corporation and the Trans-Lux Corparation, sec-
ond prizes.

| am particularly indebted to Méarta Sahlberg, the sec-
retary of Moderna Museet. In addition to carrying the
burden of her many regular duties, she has given
unstintingly of her able assistance throughout. My col-
leagues at Moderna Museet have helped and shown
patience,

My thanks also go to Emilio Bertonati, William Cam-
field, E. C. Goossen, Franz Meyer, Beaumont Newhall,
Georgia O'Keeffe, George Riabov, Alan Sclomon, and
Kate T. Steinitz; and to the International Business
Machines Corporation, which offered to make new mod-
els of Leonardo’s flying machines for this occasion.

With respect to the catalogue, | wish to express my
gratitude to UIf Linde of the Royal Academy of Art,
Stockholm, for allowing me to publish his important
discoveries about Marcel Duchamp and alchemy, and
to Billy Kliver for permission to include his essay on
Jean Tinguely's Homage to New York.

Francoise Boas of the Department of Publications,
The Museum of Modern Art, was helpful both in initial
plans for this book and in coordinating arrangements for
its printing in Sweden. Katja Birmann in Stockholm and
Anne Dahlgren Hecht in New York assisted in research,
and Barbro Sylwan of Moderna Museet carried out
research in Paris during the days in May and June, 1968,
when conditions were very difficull. Yvonne Frendel
also aided in bibliographical research.

The book has been expertly edited by the Museum's
Senior Editor, Helen M. Franc. She has added many
important facts to it and has been untiring in her efforts
to prepare the complicated manuscript for printing. In
this task, and especially in compilation of the index, she
was assisted by Christie Kaiser.

John Melin and Gosta Svensson of Stig Arbman AB,
Malmé, designed this book and have worked on the
project with great devotion for many months. They have
been assisted by a number of their colleagues.

This exhibition could not, of course, have been real-
ized without the generosity of the artists, collectors,
museums, and galleries who kindly made loans avail-
able. On behalf of the Trustees of The Museum of
Maodern Art, the University of St. Thomas, and the San
Francisco Museum of Art, | wish to express thanks to
all the lenders listed here, as well as to several who
preferred to remain anonymous.

K. G. P. H.
Stockhalm,
September 1968
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This exhibition is dedicated to the mechanical machine,
the great creator and destroyer, at a ditficult moment
in its lite when, far the first time, its reign is threatened
by other tools.

it would be childish to believe that the greatest geniuses
of our time have amused themselves with fllusory games
and have willully disguised their thought. However
bizarre their great games may seem, they have made
apparent in liery characters the major myth in which is
written the fourfold tragedy of our age: the Gordian
knot of the clash among mechanization, terror, eroti-
cism, and religion or anti-religion.

These are the portentous alarm signals that they are
sending out to us, from the heights of their observalories
erected atop high towers, at the hearl ol the modern
tempest.

— Michel Carrouges, Les Machines celibataires

Upon this faith in Art as the organic heart quality of the
scientific frame of things, | base a belief that we must
look to the artist brain, of all brains, to grasp the signi-
ficance to society of this thing we call the Machine . ..
— Frank Lioyd Wright, address to the Chicago

Arts and Crafts Society, March 6, 1901

Introduction

A machine generally means to us something with a
practical purpose, a device that substitutes for or ex-
tends man's own forces. The waord itself has the same
root as "might.” We take the machine's usefulness for
granted; yesterday s new invention, no matter how amaz-
ing, guickly becomes the commonplace of today.

This limited concapt, however, is relatively recent.
Historically, machines have often been regarded as
toys, or as agents of magic, marvel, and fantasy. For
philosophers, they have served as symbols and meta-
phors. Since the beginning of the mechanical age
and the time of the Industrial Revolution, some have
looked to machines to bring about progress toward
utopia; others have feared them as the enemies of
humanistic values, leading only fo destruclion. Most oi
these contradictory ideas persist, in one form or ancther,
in the twentieth century and find their reflection in art.

Machines may be loosely defined as tools composed
of several parts warking together. They have a twofold
ancestry. On the one hand. they develop from the prac-
tical experience of laborers or artisans seeking new
ways to ease their work or perfect their skills. Their
other line of descent leads from absiract thought and
pure science to applied science and invention.

The Greeks, heirs gf the technics of earlier civiliza-
tions, were the first to develop machines. All the simpler
mechanical principles were known to them, such as the
wheel and axle, the wedge, the lever, the gear, the
screw, and the pulley; and théey had a great knowledge
of hydraulics and pneumatics. They applied these prin-
ciples as occasion required but never adapted them
for mass production. (The producing machine, in fact,
appeared relatively late in the history of technology.)
Siegfried Giedion has gone so far as to state: “In a
practical direction, the sole systemalic application of the
ancients’ physical knowledge was to warfare.”

It was the Greeks who first systematically investigated
natural forces and formulated scientific laws. Freed from
the domination of a priestly class, which in earlier Meso-
potamian and Mediterranean cultures had guarded for
itself all learning, they joyfully pursued knowledge for
its own sake, irrespective of its practical uses. The same
word, techné, meant both art and technics. In spite of
their love of the beautiful and the practical, the Greeks
nevertheless ranked artists and technicians far belaw
philosophers in their higrarchy.

Aristotle took a wider view. He, or his pupil Strato,
wrote the Mechanica, the oldest engineering texthook.
lts opening passage well illustrates the Greeks' atlitude
to applying their knowledge to nature: “Nature often oper-
ates contrary to human expediency; for she always fol-
lows the same course without deviation; whereas human
expediency is always changing. When, therefore, we
_have to do something contrary to nature, the difficuity of
it causes perplexity, and art has to be called ta our aid.”
Further on in the book, there is a good example of the



Greek ideal of collaborating with ihe forces of nature
for man's benefit. The author observes that in keeping
to their course in an unfavorable wind, the sailors and
the steersman adjust the sails and turn the rudder, so
that: "The wind then bears the ship along, while the
rudder turns the wind into a favoring breeze, counteract-
ing it and serving as a lever against the sea. The sailors
also at the same time contend with the wind by leaning
their weight in the opposite direction.”

During the Hellenistic period, Alexandria supplanted
Athens as intellectual capital of the ancient waorld.
Throughout the Hellenistic empire, technology advanced
rapidly as newly discovered principles were putinto prac-
tice in enormous engineering projects and the construc-
tion of great cities.

The Romans, intensely practical in their outlook, were
little concerned with the advancement of theoretical
science but made extensive use of whal was already
known, applying this knowledge in warfare, navigation,
and gigantic building projects, and systematizing it in
treatises. Vitruvius' De architeclura is the only imporlant
wark on civil engineering to have survived. Its tenth and
last book is entirely devoted to mechanigs. Among the
few devices it describes thal make use of any farm of
power other than human or animal labar is a geared mill,
with & padd|e wheel turned by water.

The ancients not only formulated the laws of mechan-
ics and put them to practical use but also devised in-
genious machines whose only purpose was to serve as
marvels. In the Golden Age, the Greeks produced elab-
orate stage effects; for example, a hoist enabled an ac-
ter representing a deily to appear from on high at a cli-
mactic moment and resolve all difficulties — the deus ex
machina, During the Hellenistic period, mechanical mar-
vels proliferated. We read of temple doors operated by
warm air that cpened automatically when a fire was lit on
the altar and closed again as the flames died down. Fhilo
of Byzantium (third century B. C.) describes in his Preu-
matics siphons that allow vessels to empty and rafill
themselves automatically, or pour wine and water alter-
nately. There are also washbasins worked by counter-
weights and pulleys, which make a bronze hand extend a
pumice stone to the user, disappear when he takes it, and
reappear to receive it again after enough water has
flowed out of a spout to allow him to wash his hands. A
major part of a treatise on mechanics by Hero of Alexan-
dria (c. 100 A.D.) is devoted to similar gadgets. Some of
the wonder-working apparalus was put at the service of
the priesthood of Alexandria, for example a coin-in-the
slot device combined with a holy-water dispenser that
flowed only when money was put into it. Many of the
mechanisms described in these books had great potenti-
alities for practical purposes, such as a water wheel, a
wind vane, and even a rudimentary steam engine. Butthe
steps to develop these from toys to power machines was
never taken in antiquity. The uses that Hero suggests
for his “ball rotated by steam” are to blow on a fire, to
cause small slatuettes to dance, a mechanical bird to

sing, or a Triton to sound his horn!

Automata were the most famous of the wonder-work-
ing mechanisms of the ancient world. They exerted a
powerful spell on the imagination, and even if they were
meant to be amusing rather than awe-inspiring, they
could cause a certain uneasy speculation. A fascination
with automata was inherited by the Byzantines. There is
a detailed sixth-century description of an elaborate wa-
ter clock, housed in a tower at Gaza, in which the hours
were marked by small statues of Hercules performing his
twelve labors. The Arabs, besides developing instruments
such as the astrolabe, concentrated much of their tech-
noiogical interest on intricate automata. They transmit-
ted the tradition of mechanical vessels and water clocks
to Western Europe; the ambassador of Haroun al-Ra-
schid presented a clock with automatic figures to Charle-
magne. No actual Arabic automata have survived, and
the manuscripts that describe and illustrate them deal
only with their performance and outer appearance, so we
know little of how their mechanisms worked.

The early Middle Ages did not offer a favorable climate
for the development of science and technology. Schol-
arly speculation was diverted from abstract science
to theology, and respect for authority inhibited experi-
mentation. There was als¢ a tendency to equate scien-
lific learning {which continued to flourish chiefly among
the Arabs and Jews) with heathenism, if not actually with
black magic. Hard manual |labor was regarded as man's
destiny after his expulsion from Eden, and even as an
attribute of holiness, so there was no inceniive for devel-
oping labor-saving devices.

The Middle Ages nevertheless gradually made increas-
ing use of animal-, water-, and wind-power. The water
wheel and windmill helped to raise the production of
food beyond the mere subsistence level. Between the
thirteenth and fifteenth centuries, water power gradually
came into use also for saw mills, grind stones, forges,
pumps for draining mines, and blast furnaces. In North-
ern Europe, especially, there were important advances
in sailing: the stern-post and rigging that made it pos-
sible to tack closer into the wind, These and the magnel-
ic compass extended the scope of navigation and trade.

Technological advances were also made by artisans
in many crafts such as masonry, metalwork, and weaving.
As the guild system grew, crafts became more special-
ized. Towns increased in size and number. The life of the
communily began to be regulated by mechanical clocks,
which appeared In the latter part of the thirteenth cen-
tury and were perfected in the fourteenth. Set high in
public places, they replaced the variable liturgical hours
with a secular division of the day into twenty-four equal
hours. Besides this utilitarian function, many of them,
for example the famous clock at Strasbourg Cathedral,
continued the marvelous pageantry tradition of the ear-
lier water clocks. Clockwork mechanisms were also
adapted for elaborate spectacles at festivals,

With the rise of the universities, there was a steady
advance in the scholarly tradition. The medieval schol-




ars considered themselves the heirs of the ancients,
with a responsibility for the revival of lost knowledge.
This is apparent in the words of Roger Bacon (1214—
1294), who in his Epistola de secretis operibus set these
goals for engineers:

‘“We can construct for navigation machines without
parsmen, so that the largest ships on rivers and seas
will be moved by a single man... We can construct
vehicles, which, although without horses, will move with
incredible speed. We can also construct flying machines
of such a kind that a man sitting in the middle of the
machine turns a motor to activate artificial wings that
beat the air like a bird in flight. Also a machine of small
dimensions to raise and lower enormous weights, of un-
equalled usefulness in emergency . . . We can also make
machines to move through the sea and the watercourses,
even to the bottom, without danger . .. These machines
were constructed in ancient times and they have cer-
tainly been achieved in our time, except, perhaps, lhe
flying machine, which | have not seen and | do not know
any person who has seen it, but | know an expert who
has perfected the means of making one. And it is pos-
sible to build such things almost without limit, for exam-
ple bridges across rivers without cords or supports and
unheard of mechanisms and engines."

Bacon was far in advance of his time, both in such
visions and in his defense of empirical investigation
and free experimentation. It was not universities like
Oxford, however, which were to provide the training
ground for the engineers of the Renaissance, but the
courts of Europe, and particularly those of the Italian
princes. Besides summoning into their service the most
expert men they could find to stimulaie manufaciure,
build towns, canals, palaces, churches, and fortifica-
tions, arrange spectacles, and advance military tech-
niques, they also formed great libraries, ordered trans-
lations from the classics, and commissioned the writing
and publishing of new trealises,

Lecnardo da Vincl, therefore, was very much the prod-
uct of his age and environment, though his genius and
the universality of his thinking have led to his being re-
garded as unique. What seis him apart is the systematic
manner in which he attacked so many branches of know-
ledge. His may be considered the first modern mind.
Leonardo's endless curiosity led him, though largely
self-taught, to assimilate most of the scientific and math-
ematical learning of his day; his imagination led him to
attack problems that others had nol even discovered;
and his intuition led him to many conclusions beyond
those then susceptible of proof. He was the first to real-
ize that mathematics can provide the basis for scientific
statement and proof: “There is no certainty in science
where one of the mathematical sciences cannot be ap-
plied.” Leonardo incessantly made experiments to estab-
lish facts that could be verified numerically.

His direct observations, his formulation of theoretical
principles, his scientific studies, and his art, all had a
common goal: the better understanding of life and na-
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ture. When the body of his work is taken together, Leo-
nardo should be considered primarily as a scientist and
engineer rather than as an artist. His technical draw-
ings, however, are far freer than those of his cc:-m_em—
poraries; they are neither working drawings nor scien-
tific illustrations. His projects are related to him in an
exceptionally personal way. This is especially true of
his studies for the invention that most preocupied him
— a flying machine.

With the Renaissance, two currents essential for an
advanced technology flowed together. Theoretical scien-
lists were more disposed to check their theories by
experimentation; crafismen and engineers were eager
to grasp abstract principles that might explain and help
to expand their techniques. The key to further scientific
development lay in a more exact and advanced math-
ematics and its application to mechanics. With Galileo
and others, giant strides in this direction were made
during the sixteenth and seventeenth centuries,

Mathematical methods could deal only with quantita-
tive, not qualitative, phenomena. During the sevenieenth
century, such methods were nevertheless applied to all
human experience. Only the properties of matter that
could be objectively measured — its dimensions, mass,
and motion — were regarded as real. Those that depend-
ed on the subjective senses — color, taste, and odor
— were considered to possess no external reality. In his
Discourse on Method (1637), Descartes attempied to re-
concile deductions from mathematics with the concept
of a universe created by God. A fixed amount of matter
and motion had been put into the world at the time of
the Creation by the Deity, who once having decided upon
the mechanical laws that should govern all nature did
not interfere with the self-running machine that He had
made. This idea corresponded well both with the theo-
logical concepts of the Calvinists and with the current
political doctrine of absolute sovereignty.

In the Cartesian system, all material things — human
beings, animals, plants, and inorganic nature — are
machines, ruled by the same inexorable laws, and so
susceptible of analysis by the guantitative methods of
mathematics. In Human Robots in Myth and Science,
John Cohen has pointed out the irony of the fact that the
highly rational Descartes should have come upon his
idea of the universal laws of mathematics in a dream,
which he had on November 10, 1619, “a day at least as
memorable as the day the Battle of Hastings was
fought.” This concept would ultimately lead to the mod-
ern computing machine. Descartes’ contemporary Pascal
(1623—1662) did in fact invent a calculating machine
that could add and subtract. Somewhat later, Leibniz
(1646—1716), whom Norbert Wiener has suggested as
“the patron saint of cybernetics,” expanded these ideas
and constructed an even better calculator. Leibniz fore-
saw a machine that would be able to reason so well that
it could ultimately formulate a complete mathematical
system of the universe.

Descarles had faith that there was no situation in
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human life, no problem facing mankind, that could not
be solved if one applied the infallible, all-encompassing
laws of mathematics. There is a story that he construc-
ted a mechanical woman, Francine, on mathematical
principles. During a sea voyage, a prying fellow-traveler
opened his luggage, discovered Francine, and brought
her to the captain, who threw her overboard as a prod-
uct of black magic. In any event, Descarles declared
that the mechanistic theory of the human body should
not “appear at all strange to those who are acquainted
with the variety of movements perlormed by the dif-
ferent automata, or moving machines, fabricated by hu-
man industry. ... Such persons will look upon this body
as a machine made by the hands of God, which is in-
comparably better arranged, and adequate to move-
ments more admirable than in any machine of human
invention.” The body of 8 human being was differentiated
from that of all other created beings, however, because
God had placed within it a rational soul. Through this,
man alone could participate in the incommensurable,
spiritual world.

This dualism of man’s nature was transformed into a
mechanical monism in the following century by Julien
La Mettrie, whose book Man as Machine (L'Homme
machine, 1747/8) greatly shocked his contemporaries,
Believing that men and animals alike function as ma-
chines, he drew an analogy from time-pleces, which at
this period were being much refined: “Man is to the
ape, to the most intelligent of animals, as Huygens' plan-
etary clock is to a watch of Leroy.” La Mettrie allowed
no place for such factors as intuition, imagination, cre-
ativity, or biological time — hence, no place even for
death. (His adversaries thought it a great victory when
he proved his materialistic soullessness by dying of
overeating.) In spite of his limited outlock, he domina-
ted intellectual discussion during the third quarter of
the century and greatly influenced the thought of such
men as the encyclopedisi Diderot,

The development of clockwork and other kinds of
precision instruments, together with the concept of the
universe as a great time-machine that had been wound
up and set in motion by God, led to the making of in-
creasingly intricate automata. No longer merely toys or
marvels, they corresponded with the philosophical
preoccupations of the time. As symbols or as works of
art, however, they are quite uninteresting. They imitate
the faces and hands of human beings and are dressed
in real clothing. The essential factor — the mecha-
nism — is completely concealed. Thus the problem of
creating an integrated image remained unsolved.

The paradox within the Age of Reason i3 well illus-
trated in the case of Jacgues Vaucanson. Unable to
earn his living in the sciences, he created an elab-
orate artificial duck and two musician automata, which
immediately attracted the interest of the public and the
learned men of the day. Because of his knowledge of
machinery, he was made the government's Inspector of
the Silk Manufacturies. He proposed many advanced

schemes and made many inventions, including a ma-
chine for fabricating patterned materials, but he met
with constant checks in his career; and none of his in-
genious devices won him nearly the fame he had al-
tained with his automata. Vaucanson scornfully de-
clared that though an inventor “would never be regard-
ed as an artist by the Academicians but would be de-
spised as a mere maker of machines, these gentlemen
would be mare humble if they were to reflect that this
solitary mechanic has done more to assure man's
well-being than have all the geometricians and physi-
cians in their entire Society!”

This is a perfect expression of the idea, prevalent
at the time, that advances in science and inventionwere
necessarily beneficial to mankind. The rationalist think-
ers were all firm believers in progress. They were con-
vinced of man's perfectibility. New medical discoveries
would make him not only healthier but wiser than be-
fore, and improved education would complete the pro-
cess. Enlightened opinion would lead to improvement
in the institutions by which men are governed, thus
creating still more enlightened opinion; and so man-
kind must continually advance. Voltaire, for example, in
1756 declared his belief that: “reason and industry will
progress more and more, that useful arts will be im-
proved, that the evils which have afflicted men and
prejudices which are not their least scourge, will grad-
ually disappear among all who govern nations.”

At the beginning of the nineteenth century, the ini-
tiative in technological advance passed to England. It
was there that the great drama of the Industrial Revolu-
tion, which dominated the century and completely
changed society, was principally played out. Steam pow-
er was now used extensively for mining, transport, and
manufacture. Factories multiplied, and new industrial
towns grew up. In America, the shortage of skilled labor
for the task of settling an entire continent stimulated
the invention af labor-saving devices and the use of
power machinery.

Not everyone observed these changes with the same
optimistic belief in progress thal had characterized
the Enlightenment. There was great disillusionment
when, after the French Revolution, hopes for better gov-
ernments were frustrated by the establishment of new
tyrannies. Workers, finding their livelihood threatened
by accelerated mechanization, were rioting, breaking the
machines, and being put down by force. Living condi-
tions in mining regions were dreadful. In the towns, as
people ieft the countryside to find work in factories, pop-
ulation grew at an unprecedented rate, and slums
spread quickly. A mood of despondency replaced the
earlier hopes for science and technology. As Klingen-
der has pointed out in Art and the Industrial Revolutian:
“Milton's Satan was readily accepted as the symbol
of the new scientific forces in society, because he em-
bodied intelligence, ingenuity and science in the cos-
mic struggle and was at the same time a symbol of
man’s self-destruction and inevitable doom.” The mon-




ster that Mary Shelley created in Frankenstein (1817)
was another symbol of the fear that the machine, in-
stead of being man's slave, might become his master
and destroyer.

In the nineteenth century, it was finally realized that
a perpetual machine was impossible; machines would
always require great labor to keep them functioning.
The tremendous increase in manuiacture also demand-
ed that more material be constantly sought to keep the
machines fed. A reckless exploitation of the earth's
natural resources resulted. Whole geographical areas
came to be regarded as nothing but providers of raw
materials — sources that could be used and depletad.
This attitude was transferred from materials to whole
continents and classes of people. Karl Marx defined the
situation in a speech he gave in Londan in 1856:

“Machinery, gifted with the wonderful power of short-
ening and fructifying human labor, we behold starving
and overworking it. The new-fangled sources of wealth,
by some weird spell, are turned into sources of want
The victories of art seem bought by the loss of charac-
ter. At the same pace that mankind masters nature, man
seems lo become enslaved to other men or to his own
infamy."

By the mid-century, opinions about machines and
their potentialities were completely confused. Optimism
and belief in progress existed side by side with great
despair. Which opinion one held depended largely on
one's position in society. For the entrepreneur, laissez-
faire policies meant a golden age. For the working
classes, freedom was extremely restricted: they bore all
the hardships of exploitation and received almost no
benefits of production.

In literature, the most optimistic exponent of progress
and of technology's unlimited possibilities was Jules
Verne. Science opened up all paths before his heroes —
solitary geniuses who with the aid of miraculous in-
ventions could force any environment to yield to their
will. A completely opposite view is that of Samue! Butler
in Erewhon (1872). Three chapters of this boak, which
describes an imaginary state ("nowhere" spelled back-
wards), deal with its technology. Butler foresaw a
human race that had become parasites of the machine,
making man “an affectionate machine-tickling aphid.”
In a reversal of La Mellrie's concept of man as machine.
Butler depicts machines as human beings with intel-
ligence and initiative. He argues that animals and
vegetables have taken millions of years to evolve to
their present state, whereas machines so far have had
only a few hundred years in which to develop.

It may be surprising to read what Norbert Wiener had
to say in his pioneering book, Cybernetics (1948), about
Butler's vision, with reference to the computer:

"l have said that this new development has unbound-
ed possibilities for good and for evil. For one thing, it
makes the metaphorical dominance of the machines, as
imagined by Samuel Butler, a most immediate and non-

metaphorical problem. It gives the human race a new
and most effective collection of mechanical slaves to
perform its labor. Such mechanical labor has most of
the economic properties of slave labor, although, unlike
siave labor, it does not involve the direclt demoralizing
effects of human cruelty. However, any labor that ac-
cepts the conditions of competition with slave labaor,
accepts the conditions of slave labar, and is essentially
slave labor. The key word of this statement is competi-
tion. It may very well be a goed thing for humanity to
have the machine remove from it the need of menial
and disagreeable {asks; or it may not. | do not know.”
The phenomenal changes that technolegy and the
Industrial Revolution brought about in man’s social and
political lite were frequently treated in literature but
largely bypassed in art. The few pictures that deal with
any aspect of the subject tend tc be illustrative or
anecdotal. When new indusirial themes appear, they
are usually rendered purely pictorially, as in Turner's
Rain, Steam and Speed, Maonet's Gare St. Lazare, or
Seurat's somewhat later drawings of industrial city-
scapes. Even paintings by artists who were concerned
with ithe worker's situation — Courbet, Millet, Pissarro
— make no profound statement on his social condition
As Klingender has observed: "The alliance that had
grown up in the later part of the eighteenth century be-
tween science and art was based on a common founda-
tion of optimism. When political economy abandoned
the humanist standpoint for a sophistical defence of
property, the link between science and art was broken.'
From the Renaissance to the late sighteenth century,
sclence and art had interacted, and great scientific dis-
coveries had their counterparts in art. The inlerplay
between art and science may be regarded as one of
the most significant factors within any culture. In ancienl
Greece, both arose from a common inspiration; there
was no more opposition between nature and the ap-
plication of natural laws in technics than there was
between iechnics and arl. Man was perceived as a part
of nature, a microcosm of the universe, or the highest
species in an ascending scale of beings. Everything
could be brought within the sphere of human compre-
hension, and the world regarded as an ordered unit
But as scientific knowledge became more complex,
rational, and secular, it also became more specialized,
Man's idea of the warld could no longer be contained
within a unifying framework but became increasingly
fragmented. The specialization of science also meant
that it became more professionalized and directed to-
ward utillitarian ends, and so further removed from the
humanities. (Since Einstein, however, modern scientists
have once again been thinking in terms of unified fields.)
The more man sought to bend nature to his will by
force, the mare alienated from it he become. In Gied-
ion's words: “In the nineteenth century the path of
science and art diverge: the connection between me-
thods of thinking and methods of teeling was broken."




Faith in progress was debased into faith in production,
and sentiment deteriorated into sentimentality.

William Maorris, a man of strong social conscience,
followed Ruskin in avoiding the problems of mechaniza-
tion chiefly by dissociating himself from It. In his roman-
tic belief, only renunciation of industrial production and
a return to the guild system of medieval craftsmen could
lead to the recovery of lost humanistic values. What
Morris opposed was also that mass production had so
fragmented manufacture into isolated processes that it
robbed the worker of any identification with what he
praduced; he lost his sense of pride and purpose, and
naturally design suffered as well.

But machines could produce many more articles far
more cheaply than could individual artisans, and the
growing middle class was increasingly eager for manu-
factured goods. Enthusiastically embracing the utilitar-
ian, public opinion relegated Art to a small, isolated
darea. Art was placed on a pedestal, respectfully vene-
rated, and consequently quite misunderstood. Archi-
tects continued to be trained in academies of the “fine
arts”; it was in polytechnical Institutes that engineers
learned to use the new materials. What the engineer
built might be admired for its ingenuity and utility but
had nething to do with popular concepts of Beauty. It
was nevertheless in building that new methods and mate-
rials first won acceptance, even on aesthetic grounds.

By the year 2000, technology will undoubtedly have
made such advances that our environment will be as
different from that of today as our present world differs
from ancient Egypt. What role will art play in this
change? Human life shares with art the qualities of
being a unique, coniinuous, and unrepeatable experi-
ence. Glearly, if we believe in either life or art, we must
assume complete domination over machines, subject
them to our will, and direct them so that they may serve
life in the most efficient way — taking as our criterion
the totality of human life on this planet,

In planning for such a world, and in helping to bring
it into being, artists are more important than politicians,
and even than technicians. But, of course, it is not art-
ists in whom we ordinarily most place our confidence.

The stary of how artisis of this century have looked
upon and interpreted machines is highly dramatic. Their
altitudes have ranged from deepest pessimism and
despair to devotion and even idolatry. It should be noted
that such extreme positions have been taken by artists
who are among the most significant of our time.

For the Futurists, technolegy represented the dynam-
ic means by which they hoped to overcome the stag-
nant traditions of Italy — a country in which the glories
of the past encumbered youth more perhaps than any-
where else. Before Marinetti decided on “Futurism” as
the name for the movement he launched in 1909, he
first considered “eleciricism” and then “dynamism.” In
spite of their enthusiasm for machines and their hopes
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that through them the whole world could be changed,
the Futurists’ view of them remained rather superficial.
They inherited from the Impressionists the tendency to
look principally at the appearance of things. It was the
polished metals, bright colors, and noise of machines
that the Futurists admired, and the heady sensations of
speed and power that they enjoyed. But for the most
part (with the great exception of Boccioni, as in his
States of Mind series), lney never iried to reach a
deeper understanaing of what machines represanted in
people’s emotional lives; nor, in spite of their activism,
did they ever clearly analyze what machines were bring-
ing about in terms of social change.

The Cubists held very divided attitudes toward the
mechanical world. Their use in collages of manufactured
materials such as newspapers, nails, or twine was of
course important in breaking down old concepts of
what was acceptable in making warks of art, and was
to be carried much further by the Dadaists and Sur-
realists, But Picasso has never made any statement
whatsoever about machines in his art, nor did Brague
and Gris show any interest in the subject. On the other
hand, Duchamp-Villen's Large Horse was an ambitious
attempt to infuse into traditional sculpture the kind of
energy found in engines; and Leger transiated the impres-
sive forms of machines into several beautiful paintings.

Duchamp, who began as the youngest of the Cubists,
soon developed his concepts into a philesephical and
metaphysical system — something which the Cubists in
general did not attempt. His meditations on movement
and machines led him into previously unexplored re-
gions, He rapidly passed through his preliminary inter-
est in the outward aspect of machines to create a new
kind of visual metaphor. This enabled him to express
complex ideas that involved, among other things, nan-
Euclidean geometry, chemistry, and alchemy. The ma-
chine-eroticism that we find in his work is a theme first
elaborated in the writings of Poe, Villiers de I'lsle Adam,
Roussel, and others, as an ironic blend of eroticism and
sadism with ideas about magic powers and the super-
man. In Surméle (1902), Jarry wrote; “In this age when
metal and mechanics are all-powerful, man, in order to
survive, musl become stronger than the machine, just
as he has to become stronger than the beasts.” By
using the machine and technological language in a new
way to express his most complex thought, Duchamp did
indeed dominate the power of the mechanical world.
Many of his early discoveries about machines he passed
on to Picabia, Man Ray, and Ribemont-Dessaignes, who
developed them in thelr own works.

During the early years of the war, Duchamp and Pica-
bia brought their initial ideas aboul machines from
Paris to New York, Stimulated still further by the devel-
oped mechanization of the American environment, Pi-
cabia for a number of years concenirated most of his
work on machinist subjects. In 1919, on a visit to
Zurich, where Dada had officially been born three years




before, he transmitted his ideas about machines to the
Dadaisis, who had previously taken no particular inter-
est in the subject.

The positions of the Dadaists toward machines varied
widely. In Cologne, Ernst and Baargeld felt ambiguously
about them. When they used mechanical farms, it was
usually for poetic purposes, and in an ironic way, to
express a subjective attitude. They intermingled the
rationality of machine forms with irrationality to creale
paradox and confusion. In Hanover, Schwitters, though
more philosophical and detached, took a related position.
Heartfield and Grosz, in Berlin, soon abandoned thelr
initial Dadaist skepticism for an almost unlimited ad-
miration for Constructivism and “machine art.”

The concepis of machine art held by the New York
Dadaists and by the Russian Constructivists working in
Leningrad in the years following the Revolution were
extremely different. Tatlin was eager to put his art at
the service of the Revolution. He saw the future of the
new society in the development of science and industry,
and he wanted his art to be a spontaneocus expression
of that new society's dynamism and to reflect the spirit
of machine culture. His greatest work, the model for a
Monument for the Third International ({1920), was a
fusion in one structure ef architecture and sculpture
with motorized elements. Though Tatlin had a clear,
strong vision, he avoided giving it a definite theoretical
formulation. To someone seeking to change society, yet
unable to foretell what the eventual result of the revolu-
tion may be, the exact way in which changes are brought
about is not essential. What is important is respect for
the properties of the materials used, and the logical
structure that arises out of them, which determine the
content of both art and society. In the aircraft — one-
man gliders — that Tatlin began to construct late in the
‘twenties, his intention was to combine his arlistic
concept of truth to materials with his ideas about utility
and society. He concluded that "the most aesthetic
forms are the most economical”; but his complex
thought goes far beyond this statement and involves, as
he said, “art going out into technology” — the fusion of
art and life.

Tatlin's influence was strongly felt in theater, film,
architecture, furniture design, posters, and typography.
(A newspaper clipping of about 1927, reproduced In a
book by the Italian Futurist Depero, reports that the
Charieston had been banned in the Saviet Union in
faver a a new "machine dance” inspired by mechanical
movements!) The philosophy of the “culture of the
machine” survived in debased form under Stalin, to
give birth to representations of happy factory workers
and tractor operators.

Tatlin's chief followers in Germany were Lissitzky and
Moholy-Nagy, who founded a Constructivist group in
Berlin in 1922. His influence was further spread through
Moholy's teaching at the Bauhaus, which built its pro-
gram mainly on Tatlin's ideas. The atmosphere of the

Bauhaus reflecled a generally optimistic point of view
toward machines, but the original ideas soon became
a diffused belief in the possibilities that technology of-
fered for artistic use, and the desirability of applying
principles of good design to manufactured articles.

A similarly optimistic attitude prevailed in France at
about the same time. Léger, who in the late 'teens had
manifested an interest in the impressive plastic forms
of artillery, came under the influence of the more theoret-
ically minded founders of machine aesthetics, Le Cor-
busier and Ozenfant. The Purists, like the Russian Con-
structivists, wished to unify all the arts in the service
of society and recognized that modern society must be
increasingly dependent on technology. But it was the
clarity, precision, and elegance of machine forms that
the Purists — unlike the Constructivists — particularly
admired. This admiration was accompanied by a glorifica-
tion of the role of the technician in society: "Engineers
are healthy, virile, active and useful, moral and happy,”
Le Corbusier wrote in La Peinture moderne (1825). In
this book, he and Ozenfant, like new Darwins, postulat-
ed a law of mechaniecal, rather than natural, selection.
It “sstablishes that objects tend toward a type which
is determined by the evolution of forms between the
ideal of maximum utility and the demand of econamical
praduction, which conforms inexorably to the law of
nature.” Having very little actual knowledge of how
machines worked or what they could do, Le Corbusier
and Ozenfant based their mechanolatry on a confusion
between functionalism and the mere absence of un-
necessary decaration. In Theory and Design in ihe First
Machine Age, Reyner Banham has shown the weakness
of the Purists in founding their machine aesthetics on
pictorial values — qualities which, as he points out, ‘are
conditlonal attributes of engineering, and to postulate
them as necessary conseguences of machine produc-
tion was to give a false picture of the engineers
metheds and intentions.” What interests engineers is
mechanical tolerance, not finish; a high degree of
palish nearly always has to be achieved by hand. Most
objects reproduced in the publications on machine
aesthetics were expensive, specialized, handmade ar-
ticles, such as the wheel of a Bugatti car. The theory
nevertheless had worldwide influence.

The worship of machines that prevailed in the late
'teens and early 'twenties had changed into an opposite
attitude by the 'thirties. Confidence in man and in man's
capacity to be the rational builder of a better world,
which had been the basis for Constructivism, was re-
placed by a different kind of faith — in “psychic auto-
matism" and the powers lying hidden beneath the sur-
face of an individual's seeming rationality. This new
faith had been proclaimed in Breton's Surrealist Mani-
festo of 1924. When the Surrealists concerned them-
selves with machines, it was to depict them as the
enemies of nature or to explore their erotic implications.

The growing rebellion against those who wished to



rule society by the blind application of technological
principles is illustrated in Huxley's Brave New World
(1932). This piclures a future in which children, produced
in a scientifically controlled bottling factory, will be edue-
ated as to their position in the social order by broadcast
maxims, drilled into them while they sleep.

The economic crisis of 1929 and the unemployment
that it created intensified pessimism. Some of the most
direct comments about machines can be found In films.
The first Frankenstein film was made in 1931. The
sentiments of the time find their keynole in Chaplin's
Modern Times and The Dictator. In his final speech in
the latter film, the little man says: "Machinery thal gives
abundance has left us in want. Our knowledge has made
us cynical; our cleverness, hard and unkind. We think
too muech and feel too little. More than machinary we
need humanity. . .."

Chaplin did not share the popular belief that the in-
troduction of scund was a great advance for the film.
Some of the disillusionmenl that artists of the 'thirties
felt about machines came In part from the experience
of the sound film. There was a decline in guality, as
attention was diverted from cinemalic values to the
novelty of speclacular musical comedies or plays trans-
lated into movies. Films now cosl much moere to make,
and they became increasingly commercialized as pro-
ducers sought lo please mass audiences to ensure the
return of their investment. It was a great disappointment
to recognize that a technological achievement could
have such a negative effect on an artistic medium.

The late 'thirties and the years of World War Il are
of no great interest for the theme of this exhibition.
Dada had been born out of opposition to the culture
that had fostered the first World War. No comparable
movement now arose, for the obvious reason thal for
many years most of the artists had already been op-
posing Fascism in ltaly, Germany, Spain and elsewhere.
Military action, when it came, seemed a continuation of
this struggle. On the other hand, the manner in which
the war was conducted had little in common with the
artisis' earlier position: it was only a further exemplifi-
cation of the principle of might against might. This re-
sulted in a general sense of frustration that lasted long
alter the war itself was over.

The bombs dropped on Hirashima and Nagasaki were
the most terrible shock that the world has ever received.
Fear and horror sapped the faith in technology and the
confidence in rational behavior that might have been
expected to follow a long period of destruction. When
Vasarely and ather artists began to develop a new Con-
structivism, it took its name from the earlier movement
but focused largely on formal problems. Mast of what
Tatlin and his followers had tried to achieve in relating
technology to life was lost.

This lack of content was fell by artists like Munari and
Tinguely. From the mid-fifties on, they have devoted
themselves to an attempt to establish better relations
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with technology. Standing astonished and enchanted
amid a world of machines, thesa artists are determined
not to allow themselves to be duped by them. Their art
expresses an optimistic view toward man, the creator
of machines, rather than toward technology as such.
They lead us to believe that in the future we may be
able to achieve other, more worthy relations with ma-
chines. They have shown that while different aspects
of our relations lo machines may conflict, they ara not
necessarily contradictory. Not technology, but our misuse
of it, is to blame for our present predicament.

The Pop artists have also taken a step toward finding
a way out of this alienation. They have tried once again
to relate mass products to human will and show that
they have been created by the human intellect, and are
related to the human body.

For someone living today, there are obviocus advan-
tages in expressing oneself through art. There is great
freedom of expression. Without much hindrance from
forces external to oneself, one can construct models
for the world as one would like it to be, At the same
time, the artist |5 obliged to assume total responsibility
for what he does; no one else can be blamed for his
successes or failures, John McHale has described the
present situation: The future of art seems no |onger
to lie with the creation of enduring masterpieces, but
with defining alternative cultural strategies. But in
destroying the formal divisions between art forms, and
in thelr casual moves from one expressive medium fo
another, individual artists do continue to demonstrate
new attitudes towards arl and life, As arl and non arl
become more interchangeable, . . . the artist defines art
less through any intrinsic value of the art object than
by furnishing new concepts of life style.”

Perhaps what is most frightening is the notion that
modern technology has an evolulion of its own, which
is uncontrollable and independent of human will. Many
economists and technicians speak as though they were
merely explaining inevitable processes — deterministic
laws, analogous to natural laws, that govern the devel-
opment of technology. In their fatalistic view, the prod-
ucts and conseguences of technology and mass pro-
duction simply grow by themselves, like a landscape.

There is no doubt that if we are not o become the
victims of what we ourselves produce, we must quickly
attain a society based on other values than buying and
selling. The amount of data involved in managing soci-
ety at all levels is increasing at terrific speed. as is the
quantity of justifications for decisions. The decisions
that will shape our society in the future will have to
be arrived at, developed, and carried out through tech-
nology. But they must be based on the same crileria
of respect and appreciation for human capacities, free-
dom, and responsibility that prevail in arl.

To paraphrase what Tristan Tzara said about Dada:
“No one can escape from the machine. Only the machine
can enable you to escape from destiny.’




Catalogue of the Exhibition

All the objects other than comparative material repro-
duced in this catalogue are included in the exhiblition, un-
less listed as lost or destroyed or represented by re-
constructions, with the exception of those illustrated on
the following pages; 15—16 (represented by facsimiles
and models), 20, 21, 26, 35, 93, 98, 111, 143, 144—145.
Works listed on the following pages have been lent for
the New York showing only: 18, 36, 57, 80, 61, 62, 63, 60,
70, 73, 75, 77, 78, 82, 87, 89, 95, 100, 103 above, 105
above, 113 (New York and Houston only), 127, 138, 141,
149, 153, 180, 187 right.

In dimensions, height precedes width. Drawings are on
paper uniess otherwise noted.
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In Leonardo da Vinci's surviving natebocks, there are
more than 35,000 words and over 500 sketches that deal
with the nature of flight and with flying machines. Many
aspects of his approach 1o reality go into these studies:
his penetrating observation of nature, his love of theoret-
ical knowledge and, above all, of mechanics, which he
termed "the paradise of the mechanical sciences be-
cause by means of il one comes 1o the fruit of mathema-
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tics"; his sense for the empirical testing of theorv
through experimentation; his creative fantasy as an
artist. The sludies also reveal his emotional obsession
with the idea of freedom and escape.

Leonardo concerned himself with many kinds of aero-
nautical devices: the ornithopter or craft with wingr
controlled by a man's feet and arms (in one design, a
rudder is operated by a head haress), the helicopter,




2 Wing mechanism

and the parachute. For the most part, his flying machines
are far less rational than his other studies and inven-
tions, lacking the clear insight that generally character-
izes his research. Most of his aircrall were ornithopters.
Although his apparatus were very heavy, he does not
seem fo have been concerned with their weight but
attached such unessential gear as retractable undercar-
riage mechanisms to the already ponderous machines.

“A bird is an instrument working according to mathe-
matical law, which is within the power of man to
reproduce ....” All Leonardao's early arnithopters were
based on a misunderstanding of the up-and-down move-
ment of birds' wings when they fly. It was not until the
invention of the camera that the movement of birds in
{light could be accurately studied (see page 38)

It was only rather late in life that Leonardo began
to study the principles of the glider, which would seem
o have provided the obvious solution to cvercoming
the problem of weight. His point of departure was then
not observation of the flight of birds but of the movements
of a falling piece of paper.

3 Fiying machine in which a man lying prone uses
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In a2 booklet on Leonarde’s aeronautics, Charles H
Gibbs-Smith recently suggested that the reason he came
so late to the construction of a glider was that "a factor
beyond the passion for truth and enguiry was at work,
a factor which indeed hindered and twisted his investi-
gations; for, inextricably interwoven with his desire to
impartially investigate the problems of flight, was his
powerful symbolic interest in the romantic idea of
flight."" The explanation for the relative irrationality of
Leonardo’s flying machines in comparison with his other
technolagical works is probably that they have io do
with the strongest emotional complex of his character.
His mind had an enormously strong escape mechanism;
he was obsessed with going away, with the flow of water,
and he left most of his works unfinished. Thus, in his flight
studies, two main streams of Leonarde’s mind cross: the
wish to understand the world, and the wish to find a new
world. It is futile to try 1o decide whether, in designing
his flying apparalus, he acted as scientist or as artisl.

4 Helfcopter

Leonarda's drawings for helicopters are an indicalion
of his fascination with the spiral form, which he often
finds and isolates in nature. He made a model for a
helicopter, possibly based on a toy, known since ihe
early fourleenth century, that could be sent spinning
into the air by pulling a cord wound around its shaft.

Leonardo's studies had no direct influence on ihe
development of aviation. His werk remained unknown
until his manuscripts were published late in the nine-
teenth century. (From some of his drawings and descrip-
tions, Roberte A. Guatelli has constructed models for the
International Business Machines Corporation.)
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School of Albrecht Diirer

German, first quarter of 16th century

@® The Triumphal Procession of Maximilian [:

Plate 85, The Austrian War. Original blocks, before 1528;
reprint, Vienna, 1883—1884. Woodcut, 18"/ % 23°%4"
(sheet). The Metropolitan Museum of Art, New York
(Harris Brisbane Dick Fund, 1932)

This woodcut is one of several in The Triumphal Pro-
cession of Maximilian | that depict curious man-driven
vehicles, with the Emperor's various battles represented
on their sides. The cogwheel mechanism turned by
cranks that foot soldiers operate is, of course, complete-
ly impractical. A chariot powered in this way could
al mosl advance a few yards along a straight line; very
slowly — but that would be its greatest feat.

The elaborate woodcuts for The Triumphal Proces-
sion were ordered by Maximilian | in 1512. The project
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engaged the efforts of a large number of the mosl
famous artists of Nuremberg, Augsburg, and the Danube
region, including Albrecht Direr, whose share in the
actual execution was minimal. (The block shown 5§
attributed to Hans Springinklee or Hans Burckmeier.)
The program, conceived by the Emperor himself, was
worked out in detail by his secretary. The work, inter-
rupted by Maximilian's death in 1518, was published
seven years |ater by the Archduke Ferdinand.

Clockwork mechanisms were highly developed in
Germany during the Middle Ages, and Durer himsel
had sufficent knowledge of engineering to produce a
treatise on fortifications in 1527. The machinery here,
however, is meant merely to impress by displaying
technological lore, as humanistic learning is paraded in
the allegorical figure of Charity riding on the front of
the car and the classical river god reclining in the
landscape,
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Giovanni Battisla Bracelli
Italian, active 1624—1649

® Knife-Grinders (Plate 28 from Bizzarie di varie
tigure . ..). 1624, Etching, ¢. 3"+ 4Y/2" (composition)
Library of Cangress, Washington, D.C.

{Rosenwald Collection)

The history of machine-people and machine-animals
goes back to the earliest reports on mechanical de-
vices. Automata were a principal manifestation of technol-
ogy among the Arabs, who transmitted and developed
the tradition from antiquity to the Middle Ages. Functian-
ing automata were shown as great marvels at the courts
and exhibited at medieval fairs throughout Europe.

Representations of machines as people occur in the
seventeenth, eighteenth, and nineteenth centuries. Like
the automata themselves, they exerted a fascination not
only as marvels, but because they posed the riddle:
What was the distinction between man, and inanimate
beings that moved and functioned like man? There was
something intriguing in the sacrilegious idea that these
were men created, not by God, but by man himself,
and thus without souls.

The philosophical problem was set forth by Descartes,
who in his Discourse on Method drew a distinction be-
tween non-spatial mind and space-occupying matter:

By body | understand all that can be terminated by a
certain figure: that can be comprised in a certain
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place... (hat can be moved in different ways, not
indeed of itself, but by something fareign to it by which
it is touched . . . for the power of self-motion, as likewise
that of perceiving and thinking, | held as by no means
pertaining to the nature of body; on the contrary, | was
somewhat astonished {o lind such faculties existing in
some bodies.?

The paradox man-as-machine/machine-as-man, which
continued to be discussed in the ensuing centuries, has
in our own time been of particular interest to the Dada-
ists and Surrealists. It is worth noting that Tristan
Tzara wrote an introductory essay for the publication,
in 1963, of a facsimile of Bracelli's Bjzzarie in the
Rosenwald Collection — the only complete copy
known.® Bracelli was a Florentine, who dedicaled the
original edition of forty-five etchings that composed the
Bizzarie to Pietro Medici. In the plate reproduced here,
ane knife-grinder is the whetstone, the other the bell
that summaons cuslomers.

Petilot, a native of Lyons, was active in Parma, where
in 1771 he published a suite of ten engraved plates
entitled Mascarade a la Grecque. They represent per-
sons in various walks of life — a shepherd and shep-
herdess, a grenadier, a monk, and so forth. Their
costumes, as in this drawing, are composed of objects,
but although the Two Engravers is obviously related to
the series. the subject does not appear among the
printed plates.
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Ennemond Alexandre Petitol. French, 1727—1801

® Masquerade Costumes: Two Engravers (Les Graveurs a la grec). c. 1771
Ink and color wash, 7%/ X 5" (sheet). The Metropolitan Mussum of Art, New York
(The Elisha Whittelsey Fund, 1960)




Jacques Vaucanson
French, 1709—1782

ik Duck, 1733—1734

Automatan (photograph

of lost original, or

imitation, in ruined state)

Musée du Conservatoire National
des Arts et Métiers, Paris

Hubert Franceis Gravelnt

French, 1699—1773

Vauecanson's Automata. 1738

(from Jacques Vaucanson,

“Le Mécanisme du Fldteur automale . , .)
Engraving

The eighteenth century saw both a great advance In
the actual construction of automata and a heightened
interest in philosophical discussions regarding the
mechanistic nature of man. Today, we might be fascina-
ted by the ingenuity of such perfectly funclioning
figures as those created by Vaucanson in France and
Jacquet-Drez in Switzerland, and certainly we should
be interested in the workings of the machinery that
enabled artificial musicians to play, penmen to write or
draw, and a duck seem to eat and digest his food. The
intricate machinery, however, was always completely
concealed. To contemparary spectators, the great
attraction was the perfecl imitation of living beings and
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the speculations about the nature of life to which such
verisimilitude gave rise.

Vaucanson's duck is perhaps the most famous automa-
ton that has ever existed. Already as a child, Vaucanson
had built angels with wings that moved and priests that
functioned automatically. Influenced by Descartes and
by contemperary philosophers of the Enlightenment,
Vaucanson wanted to construct moving anatomical
figures (anatomies mouvanies), which could be used by
physicians and surgeons to demonstrate bodily opera-
tions. Arriving in Paris al the age of twenty-six, he
lacked money for these experiments and decided in-
stead to produce "some machines that could excite

——



Pierre Jacquet-Droz. Swiss. 1721—1780
% Young Writer. c. 1770
Automaton. Musée d'Art et d'Histoire, Neuchatel

public curiosity." In 1738, he presented before thes
Académie Royale des Sciences three automata a
drummetr, a flute-player, and the duck, which were de-
scribed in a prospeclus as; "an artificial Duck made of
gilded copper which drinks, eats, quacks, splashes
about on the water, and digests his food like a living
Duck." They met with an immediate and enormous
success — not only among the public but among
savants as well. Valtaire in his rhymed Discourse on the
Mature of Man hailed Vaucanson as the ‘“rival of
Prometheus.” He was cited in similar terms by Julien
La Mettrie, who was born in the same year as Vaucanson
and who in L'Homme machine wrote the first systematic
statement of the mechanistic theory of man's mind

The duck was exhibited with great acclaim throughout
Europe, fell into ruins, was repairad, lost, and rediscov-
ered, and last recorded in the 1860s. A series of
photographs, including the one reproduced here, was
found some years ago in Paris. Some scholars believe
they represent the ruins of Vaucanson's duck, while
others believe them to be of another automaton made

s
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in imitation of it by a German clockmaker, who spent
years in repairing the original duck and then construc-
ted another of his own.?

The most perfectly developed writing automaton in
lhe waorld i1s that made in 1770 by Pierre Jacguet-Droz.
The Arabs were the first to construct mechanical
penmen, but no automata actually capable of writing
had been made before this. When the mechanism |s
started, the boy dips his pen in the inkwell, shakes it
twice. places his hand at the top of the page, and
pauses. As the |ever is pressed again, he begins to
write, slowly and carefully, distinguishing in his charac-
ters between light and heavy strokes.

The mechanism that produces the movement of the
writer, and of two companion pieces, a young boy
drawing and a young lady playing the argan, is a system
cf levers concealed in the backs of the figures. What
Yaucanson wanted the world to admire in his automata
was mysterious artificial beings. To contemporary spec-
tators, the little mechanical writer must have seemed al-
maost intolerably perfect. He must have inspired feelings
of curiosity, admiratian, and probably also paralyzing
infericrity. The youna scholar embodies the idea of
periection — an Ideal man, who never makes an error,
never gets in a bad humor, and never revolts.




How rotary movemant can be translermed [nlo reciprocaling motian
B highx 15" fong X &4 deep

Kristofer Polhem. Swedish, 1661—1751

L‘r Letters from Machanical Alphabet. Wood, 1772—1778
{originals c. 1700)
Tekniska Museet, Stockholm

Polhem, "the Archimedes of the North,” was a
scholar, inventor, engineer, and industrialist. A great
patriot, he wished to encourage Swedish metallurgy so
that the iron, copper, silver, and other metals mined in
northern Sweden would not have to he exported to be
made into useful cbjects. Around 1700, 1o facilitate his
teaching, he constructed a series of small wooden
models that could serve as an “alphabet’ of the basic
mechanical functions. The alphabet included in all
about eighty “lefters," each demonstrating, as his pupil
Cronstedt said, "the simple movement that is contained
in a machine.” This seems to have been the first alempt
to treat mechanics in such a methodical manner and
teach the basic laws of movement in the abstract, without
reference to specific practical applications.

Polhem established a factory in which he introduced
the principles of mass production. He is quoted as
having said: "There is great need of machines and
appliances which will, in one way ar another, diminish
the amount or intensity of manual work. This result can
most adequately be achieved by the substitution of
water power for handwork . . ."¢ Waterfalls provided the
main source of power, which had to be transported fram
the river to the factory by mechanical means. The vari-
ous kinds of transmission catalogued in Pohlem's alpha-

Thres ways to fif and sieer a rod making & straigh! reversible
movement, TVa" highx 28" long%§'/:" dees

How a disc faslened fo a vertical axis transforms e rotary. movement
fo the pumping of an attached arm. 13" high= 18" long = 4" deap

bet were put into practice. In one famous case, power
was transported across very rough country to a mine
almost two miles distant from the waterfall.

How rofary movement fransforms the actlen of 4 siraight rods

{2 vertizal, 2 horizonfal) info reciprocaling motion
2005 Righ XTI long ¥ 17" daep
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Filippo Morghen

Italian, born 1730, active 1757—1800

(@ Bishop John Wilkins Taking off for the Moon on

His Imaginary Voyage (litle page of Raccofta delle cose
pill notabili . . ., 3rd edition). c. 1784—1785

Etching, 12%/: % 19" {irregular; sheet). The Metropolitan
Museum of Art, New York

{Harris Brisbane Dick Fund, 1932)

John Wilkins (1614—1672) was a prominent Puritan
clergyman who tried to reconcile Copernicus’ theories
with Calvinist theclogy. He was also inlerested in pro-
moting industry and navigation by the application of
scientific principles and experimented with a number
of technical devices, including wagons powered by sails
like those on a windmill. In 1660, he was a founding
member of the Royal Society.

Wilkins' Discovery of a New Warld, published in 1638,
attempted to prove that there was another world of
animate, rational creatures on the moon. Neting that
astronomers had observed on the moon mountains and
what locked like seas, he wrote: “. .. we may guess in the
general that there are some inhabitants on that Plannet:
for why else did Providence Furnish that place with all
such Conveniences of Habitation?”

The erudite Wilking became the hero to whom were
attributed a series of fantastic adventures etched by
Filippo Morghen. Morghen, who is one of the earliest
science-fiction artists, always kept his conceptions
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within the almost possible. He provided for Bishop Wil-
kins' transport the newest type of hydrogen balloon,
invented about 1784, attaching it to the winged box
and adding it over the text of the frontispiece of earlier
editions.? In another plate, Morghen showed a “boat that
has the wings ol an enormous bird for sails” — a nice
variant of Wilkins' invention of a sall-powered wagon.

@ Bird Boat (from Raccolta delle cose plu notabili . . .,
2nd edition). 1766—1768

Etching, 107/a5¢15'/4”. The Metropolitan Museum of Art,
MNew York (The Elisha Whitlelsey Fund, 1949)
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Unknown artist. 18th century

& Victorin Making His Flight
(frontispiece of Restif de la Bretonne,
La Découverte australe,

par un Homme-volant,

ou le Dedale frangars,

Volume L) Leipzig, 1781

Engraving, 6'/2 % 3%."

Rare Book Divislon,

The NMew York Public Library,

Astor, Lenox and Tilden Foundations

In this book, Restif de la Bretonne gives a detailed
description of the "Flying Man," Victorin, and his ad-
ventures in the antipodes. Viclorin's experiments in
flight are mativated by his love for the beautiful Chris-
line. He longs to take her away and place her in a nest
on the "Inaccessible Mountain,” far from her parents.
Aided by a friend, he studies the flight of birds and
decides that if he can make two enormous wings and
fasten them to his body at various points, he might be
able to fly. As his arms are not strong enough 1o propel
such gigantic wings, this musl be done by his thighs.
When Victorin is aloft, he flies horizontally.

na
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This account, however fanciful, is not entirely dis-
similar to the idea of Leonardo’s ornithopter. Like Leo-
hardo and Tallin (see pages 16 and 144—145), Restif de
la Bretonne felt a strong urge to escape from society. In
his youth, he was involved in a scandal for which he
served time in prison.

Restif was apprenticed to a printer in Auxerre and
later went to Paris, where he set up his own print-
ing establishment and produced more than two hundred
valumes. Most of them are licentious, filled with accurate
descriplions of the underworld of his day, and draw
liberally on episodes in his own life.



Unknown British artist

19th century

iF The Great Nassau Balloon

with Parachute

("The Great Nassau Balloon

as it appeared from

The Royal Vauxhall Gardens,
Accompanied by the Parachute,

in which the late unfartunate

Mr. Cocking made his fatal descent,
July 24th, 1837")

Hand-colored lithograph,

1234 X 734"

The Metropolitan Museum of Art,
New York (gift of Paul Bird, Jr., 1962)

Charles Green, one of the nine-
teenth-century's best-known astro-
nauts, aspired to make the first trans-
atlantic balloon flight. His most
record-breaking journey, however,
was in 1838, when he covered the 480
miles from London to the Duchy of
Nassau in Germany. His craft was
thereafter called the “Nassau” and
made a number of spectacular
ascents under royal patronage.

The "Nassau” was used for one of
the strangest experiments in the
history of technology, recorded in
this lithograph and described in the
anonymous Book of Inventions:

Cocking had joined Green on many of his flights, and
he imagined that he presented a most ingenious para-
chute to the world, in the form of an umbreffa, turned
inside out, Cocking had observed that the cloth of an
umbrella always turns this way when the umbrella lalis
from a height. But he did not realize that this /s only a
consequence of air resistance, and that the convex sur-
tace of the umbrella favors the gliding of air, so that
the object can more easily follow the direction of
waight. Deaf to all warnings, Cocking was firmly daler-
mined to try his parachute, and Green was imprudent
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enough to permit this lunacy.

...the twa gentlemen took off from Vauxhall in Lon-
don. The luckless parachute was fastened beneath the
gondola of the balloon, and Cocking ook his place in a
basket under it. When they had reached some 3,000
teet, Green warned him once more, but Cocking cuf the

rope that tied him to the balloon, and ... plunging
through the air ... covered the whole distance, close fo
3400 feet, in a minute and a hall. People rushed to ihe
place where the parachute had fallen, and found the
poor man absolutely crushed.’
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Nicolas-Joseph Cugnot. French. 1735—1804
vy Steam Locomotive | 'the oldest self-propelled
vehicle in the world™), 1770—1771

Musée du Conservatoire National des Arts el Méatiers,
Paris

Cugnot constructed the first locomotive cars. Little is
known about his very first locomotive, except that il
was meant lo drag or carry artillery pleces and was
built on a three-wheeled carriage, with a combustion
steam-power plant operating over its single ront wheel.
After it was demonstrated in the presence of French
army officers, in 1770 Cugnot was commissioned 1o
tonstruct a second, larger machine on similar princi-
ples. The car was intended to run at a spead of about
a mile and a half per hour and pull four to five tons.

There seems to have been no real test run for this
second locomotive, and it was never used. An astonish-
ing lack of curiosity among the people responsible for
the funds prevented it from being tried. This may have
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been for iear of so powetful a machine, or simply be-
cause of political events. During the Revolution, Cugnot
left for Belgium bul returned under Mapoleon's Con-
sulate and taught at the Arsenal. It was fram there that
his locometive, ignored for thirty years, was removed
in 1800 to the Conservatoire, where it still stands.

The principle of steam locomotion had nevertheless
been solved, although the development of the locomo-
tive came to a dead end in France with Cugnot's pio-
neering effort, The initialive passed to England, where
in 1784 James Walt had taken out a patent for a steam-
driven road carriage, and where in 1804 Richard Tre-
vithick's locomotive on rails successfully completed a
nine-mile run (see page 49)

e e,



T N AT

w (LOCOMOTION.) ‘v soprtnsuss .. l. |

Robert Seymour (“Shortshanks™). British, 1798—1836

® Locomation. n.d. Hand-colored etching, 8'/4 > 13%4"
The Metropalitan Museum of Art, New York (gift of Paul Bird, Jr., 1962)

Most artists of the period of the Industrial Revolution
were naive in their treatment of machines. The relatively
few images that deal with machinery or industry are
anecdotal, sentimental, or satirical. While poets or nov-
elisis were deploring the spoliation of rural England,
and the slavery and degradation that mechanizalion
was bringing lo great masses ol lhe population, artists
tended to bypass these social issues.

Seymour's caricature is a direct reflection of the

controversies that raged In Parliament and the press Steam Typesetter
from the 1820s to the 1840s over the railroad bills, which {caricature from a
were {o allow rapid expansion of railroads throughout 19th-century

the couniry. Gonservative interests, tied 1o the earlier English printing
transport systems of inland waterways and horse-drawn magazine)

coaches; feared that these new mechanical monsters
would destroy their privileges.

One way of dealing with the antagenistic machine
was to humanize and ridicule it. Seymour depicts steam =
as another refinement in the life of the rich and the idle. ThE Batiriann Arakie
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W. Read. British, active 1821—1837

{® Drawing the Retorts at the Great Gas Light
Establishment, Brick Lane (frontispiece from Colin
Mackenzie, One Thousand Experiments in Chemistry.
London, Sir Richard Phillips & Co.). 1821

Aguatint, 8'sX10'/4" (sheet). Science and Technology
Division, The New York Public Library,

Astor, Lenox and Tilden Foundations

The curiously innocent atlitude thal arlists of the
early nineteenth century had toward the technical world
is dramatically shown in this print. Conditions in the gas-
light establishment must have been truly infernal, vet
Read seems not 1o have been bothered in the least by
the plight of the people working there. He has, in fact,
made them look supernaturally strong and healthy,
easily capable of dominating the maonster machines that
they serve. He seems also to have been impressed by
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the awesomely picturesque eifects of the scene he ren-
dered. The billowing smoke and fiery glow within the
structure are like manmade parallels to the clouds and
moon glimpsed through the grating.

Read's imagination did not encompass the actual
human implications in the scene. He was apparently as
oblivious of these as Turner was when he rushed to
record in his sketchbook the spectacular burning of the
Heouses of Parliament in 1834.




George Cruikshank
British, 1792—1878

@ All the World Going

To See the Greatl

Exhibition of 1851
(illustration for

The Adventures of

Mr. and Mrs. Sandboys

and Family ... Part 1)
London, 1851

Etching, 118/ % 1687/s” [sheet)
Frints Division,

The New York Public Library,
Astor, Lenox and Tilden Foundations
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Almaost all the world did. “The Great Exhibition of the
Works of Industry of All Nations” was the first indus-
trial fair of international scope, and over 6,000,000 visitors
came. They saw more than 100,000 items, presented by
13,937 exhibitors and ranging from the Koh-i-Noor dia-
mond to a “comic electric telegraph and key-board”
that used facial movements to indicate letters and
words. The total effect could be overwhelming. | find
| am ‘used up' by the Exhibition. | don't say there is
nothing in it; there's too much,” sighed one visitor —
Charles Dickens.™

This was the first time that industry, machines, and
industrial materials ranked side by side with the arts.
Besides divisions devoted to the fine arts and "miscel-
laneous," there were divisions for raw materials, machi-
nery, textiles, and melallic, vitreous, and ceramic manu-
factures. The exhibition was a true manifestation of the
nineteenth century's faith in progress. The Prince
Consort, Chairman of the Royal Commission, declared:
"...man |s approaching a more complete fulfilment of
that great and sacred mission which he has to perform
in this world. His reason being created after the image
of God, he has to use it to discover the laws by which
the Almighty governs his creation, and... conguer
Nature to his use... The Exhibition of 1851 is to give us
a true test of the point of development at which the
whole of mankind has arrived in this great task .. "
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The exhibition was to be the model for a long series
of world's fairs, perhaps the most typical expressions
of the century's materialistic evolution. All the newest
technical achievements were to be shown at these fairs,
but their arnl sections were, without exception, horrifying
displays — an evidence of the meretricious standards
of official taste prevailing at the time.

The construction of the great iron and glass Grystal
Palace that housed the exhibition was a truly astonishing
{eat. Joseph Paxion made his first sketch for it in June,
1850; construction began in September; and it was
completed the following January. The length of its main
building was 1,851 feet, to correspond with the year of
its erection. The whole building was dissected by Paxton
into a simple system of small, prefabricated units pu!
together on the site, Siegfried Giedion has written of it:

The possibilities darmant in modern industrial civilization
have never since, fo my knowledge, been so clearly
expressed . ... In the Crystal Palace an artistic concep-
tion outdistances the technical possibilities of the era
— something which is very rare in the nineteenth cen-
tury. ... The curious assaciation of an unmistakable
grandeur with a certain gentleness was never again o
be achieved. From now an, development will come for
decades at the hands of the engineer. He will achieve
the new sofutions.®




Unknown French artist
19th century

iy Poster for
“L'Eolienne." o. 1834,
destroyed

Farmerly colleclion
Charles Daollfus, Paris

By the end of the fitteenth century, sailing vessels for
long-distance voyages had assumed almost the form
they were to retain for another 350 years. The rapid rise
of an industrial society then gave the impetus for build-
ing even swifter ships, which were rigged with as much
sall as possible in order to speed up the competitive
trade with China, or round Cape Horn to California after
gold was discovered there. The giant clippers of about
1850, with their complicated rigging adapted to winds of
many forces, represent the highest development of the
sailing vessel. Ironically, they were being built just as
steam was beginning to assume a dominant role.

Though the greal sailing ships, with their extremely
flexible and adaptable tackle, are great technalogical
achievements, they somehow seem based on a non-
mechanisiic conception. They derive their power by
operating in direct collaboration with the wind, whereas
steamboals, by applying anolher source of energy,
seem Intent on delying and subjugating natural forces.

From about 1600 on, there were many dltempts to use
sails for locomotion on land. A very ambitious effort
was that made by M, Hacquet of Paris, who construc-
ed the "Eolienne” in 1834. The wagon is reported to have
had two sucecessful tryouts in September of that year.




W. L. Walton. British_active 1834—1855

% Aerial Steam Carrjage ("First Carriage, the 'Ariel,
The Aerial Transit Company"). Published by Ackermann
and Co., March 28, 1843

Colored lithograph, B3/ 5%/4"

The Metropalitan Museum of Art, New York

(gift of Paul Bird, Jr., 1962)

In 1843, postars were distributed all over London, de-
picting an enormous air locomotive flying over the
Egyptian pyramids and the distant shores of India and
China. They advertised the newly organized “Aerial
Transit Company” for regularly scheduled depariures
to all parls of the world. The year before, William Sam-
uel Henson had applied for a patent for a "Locomotive
Apparatus ... for Conveying Letters, Goeds, and Pas-
sengers from Flace to place through the Ajr"

To Henson, born and raised in England when the first

al

railway was under construction and the first steam ves-
sels crossing the Atlantic, steam was the natural solution
to propulsion. His ideas on aviation were based on
studies by Sir George Cayley (1773—1853), who had
written on aerial navigation and built gliders.

With its slightly arched wings, screw propellars, and
birdlike tail section, the "Ariel” looks surprisingly mod-
ern; and indeed, Henson was a true pioneer in the
field of heavier-than-air craft, having been the first to
envisage the modern propeller-type monoplane. But
"Ariel" could never leave the ground, for its engine was
far too heavy. After many near successes and final fail-
ures, Henson gave up in disgust. This curious large-
scale advertising campaign anticipated by almost a
quarter of a century the formation of the Aeronautical
Sociely of Greal Britain in 1866 and was the premature
expression of a dream that was not to come true for
almost a century.
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Winslow Homer. American, 1836—1910

@ Rocket Ship. 1849
Pencil, 3%/4x15!/s"
Museum of Fine Arts, Boston (gift of Edwin A, Wyeth)

Winslow Homer drew this rocket ship at the age of
thirteen. It advances through the skies at an incredible
speed, Homer's imagination, which foreshadows Jules
Verne's science fiction, is accurate as well as fantastic:
though the machine has an animal's snoul, it is clearly
jet-propelled. In the left corner of the drawing, the
space rider crashes. The exactitude and wealth of
detail are typical of a child's conception of life and his
sense of realism.

From another starting point, Mr. Golightly is borne
through the air by his "new patent, high pressure, Steam
Riding Rocket." The names of the patent holders are
Quick and Speed. The craft seems far more plausible
than the one labeled “Flying by Steam” in Seymour's
almost contemporanous Locomotion (page 27), This
steam-powered machine is functional in its construction,
and even Mr. Golightly himself is streamlined

If Homer's drawing marks a high point of childish
imagination, Mr. Golightly purports 1o represent 'The
Flight of Intellect,” or at least of constructive engineer-
ing thought. The results are strikingly similar,

i

Unknown British artist. Mid-19th century

® The Flight of Intellect (“Partrait of Mr. Golightly
experimenting on Mess. Quick & Speed's new patent,
high pressure Steam Riding Rocket")

Lithograph, G. E. Madeley, London. n.d. BY/2% 11"
Frinceton University Library, Princeton, New Jersey
(Harold Fowler McCormick Collection of Aerconautica)




THE FLIGHT OF IMTELLECT
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James Boydell. &ritish, 1803—1859

wely Traction engine. Photograph by Spencer. 1857
Photograph, 6"/ x8'/2"

Secience Museum, London

This photograph of Boydell's steam-driven tractor
engine is the earliest photograph of an "automobile” —
a self-powered car. Boydell had invented a syslem of
iransverse paddies to be applied to wheels covering
difficult terrain, he perfected and adapted it to be used
by tractars in ploughing or hauling military wagons.

Perhaps never since the Renaissance have men fell
mere unconditionally certain of their capacities than did
the engineers of the nineteenth century. Their faith in
progress and steady development was limitless

There is something fabulous [n this aspect ol modern
history; the men are acclaimed heroes and the machines,
as they guickly become obsolete, are consecrated
not only in museums but in the affections of the public.
There is a characteristic expression on the faces of the
men in these photagraphs, one of pride, determination,
faith, However oplimistic the invention may bs, the in-
vertor-opaerator sShows no sign of doubt when faced by

the camera: even in failure he cannot be made to fesl
ridicufous.?




Simon Ritter von Stampfer. Austrian, 19th century
B Stroboscope disc, No. 3. Published in London, ¢, 1832

Cardboard, 11” diameter. Science Museum, London

a

During the nineteenth century, variety of optical
loys were invented. Based on the phenomenon of the
persistence of vision, they can all be considerad fore-
runners of the true moving-picture. film.

One of these devices was a type of instrument inven-
ted independently in 1832 in France by Joseph Plateau,
who called his apparatus the “phenakistoscope,’ and
in Vienna by Stampfer, a professor of geometry, who
named his the “stroboscope.’ It consists of a disc car-
rying on its surface a series of images, such as these
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hammers and wheals,
When the disc is rotated rapidly, a spectator looking at
it in a mirrer through slots in the disc's periphery will
see what appears to be continuous movement — in this
case, the hammer falling on the anvil and rising again
The design of this machinery is rather unusual, Most of
the preserved stroboscope discs show men riding, sal-

in slightly different positions.

diers, couples kissing or dancing — in short, the sub-
jects most often seen on motion-picture or television
screens today.
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Etienne-Jules Marey. French, 1830—1904

A

¢ Camera gun. Original, 1882;

reconstruction by Coutant, Paris, 1967
{not illustrated), 33'/2" long
Musée du Cinéma, Brussels

Camera gun and

interior ! mechanism
tfrom E.=J, Marey, La
Methode graphique, 1885)

Camarg gun n Uge
(Tram E.-J, Maray,
LA mauvarient, TBSd)

FPhoiographic trajeciory
of t'p of crow's wing
ifrom E.-l. Marey,

we vol des oiseaus,
18807

Marey, a physiologist, was the firsl scientist to devote
himself to the study of movement, which he investigated
in all its forms: in the bloodstream, the muscles, the
gails of horses, the flight of insects and birds. His
fascination with the subject to which he devoted a life-
time of research led him to invent a series of apparatus
for observing and recording movements that for cne
reasaon or another the eye cannot perceive. Siegfried
Giedion said of Marey: "This scientist sees his objects
with the sensibility of a Mallarmé."™

The evolution of flying machines was directly depen-
dent on Marey's discoveries. In 1872, while studying the
flight of birds, he built a working model of a moneplane
with two propellers driven by a compressed air motor,

Marey constructed his photographic gun in 1882 s¢
that he could register the successive stages of a bird's
flight. The barrel houses a camera lens. The plates are
carried on a revolving cylinder and changed by the action
of a trigger, which permits twelve exposures a second

Marey's methods differ considerably from those of
Muybridge (pages 38—39). Marey wanted to synthesize
on a single plate successive movements as seen from a
single point of view by a lens that followed the trajec-
tory of the subject. Muybridge set up his cameras side
by side, so that each one in the row caught an isolated
sense of movement. These two approaches are some-
what similar to those of the Cubists and Futurists in
their rendering of movement and space.




Lumiére Brothers
French; Auguste 1862—1954, Louis 1864—1948

b® Cinématographe. 1895
Combination camera, projector, and printer, 8" high
George Eastman House, Rochester

The first public presentations of Lumiére's Ginéma-
tographe took place in the foyer of the Paris Opera in
January, 1896; but an invited audience attended a
preview on December 28, 1895, Among the guests was
Georgas Mdligs, director of the Thoatre Roberl-Houdin,
who some twenty years later wrote this account of the
event:

The other invited guesls and | found ourselves beifore
a little screen . .. and after a few momenis a photograph
of the Placve Bellecosur al Lyons was projecied, Some-
what surprised, | fust had time to say to my nefghbor:
“They've put us to all this bother for nothing but a
magic-lantern show. l've been doing those for years.
Scarcely were the words out of my mouth, when a horse
dragging a truck began to walk toward us, followed by
other wagons, then by pedestrians — in a word, the
whole life of the street. At this speclacle we remained
open-mouthed, stupefied, and surprised beyond words.

Then came in succession The Wall, crumbling in a
cloud ol dust, The Arrival of a Train, Baby Eating His
Soup, trees bending in the wind, then Closing Time at the
Lumiere Factory, finally the famous Sprinkler Sprinkled.
At the end of the performance, delirium broke oul, and
everyone asked himse!l how it was possible to obtain
such an effect.’
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Frames from “Arrival of
a Train™ ("'Un Train
arrive en gare’'). 1896




Eadweard Muybridge. British, 1830—1904
P Kicking a Hat. 1885 (published as Plate No. 367
in Animal Locomotion, 1887)

Collotype, 7'/a % 16%/4"

The Museum of Modern Art, New York

[ Zoopraxiscope. Original 1880; reconstruction by
Robert A. Fox, 1962; with original glass disc

{gift of the Kingston on Thames Public Library)

15 high (without base)

George Eastman House, Rochester

Eadweard Muybridge's straightforward photographic
studies of motion were originally motivated by an inte-
rest quite different from Marey's scientific researches.
His reputation and experience as a photographer for
the United States government led the ex-Governor of
California, Leland Stanford, to commission him in 1872 to
take photographs of a race horse of which he was
especially proud. The famous story that Stanford wished
to win a bet about whether a galloping horse ever has
all his feet off the ground simultaneously seems un-
fortunately to be apocryphal;, however, Muybridge's
photographs did in fact establish that, at one stage of
the gallop, all the horse's feel do leave the ground and
are bunched belaow his belly. In 1878 Muybridge attained
the desired results by ranging a baitery of cameras
alongside a race track. Their high-speed shutters were
released by strings stretched across the track, which
were broken as the horses rushed past.

Later, Muybridge expanded his researches to study
the movement of other kinds of animals, and of men,
women, and children. He also devised an apparatus that
enabled him to show the consecutive frames of his
photographs in motion. His “zoopraxiscope,” introduced
in 1880, resembled Stampfer's siroboscope in that draw-
ings based on photographs were mounted around the

periphery of a disc made of glass. A second slotted disc
was mounted in front of it, and when the two discs were
rotated in oppesite directions in front of a magic lan-
tern, images flashed on the screen in rapid succession
appeared to be in conlinuous motion. This invention
made Muybridge famous, and he toured Europe and
England demaonstrating it to learned societies.

In Paris in 1877, Emile Reynaud began experimenting
with hand-painted strips of film, which he eventually
succeeded in projecting onlo a screen. For a time he
enjoyad great public success with his “Théatre Optique”
entertainments, but around 1911 the development of the
motion picture resulted in so little interest in his marvel-
ous cartoon films that he destroyed his projector and
threw his films into the Seine in despair.

The pholographic studies of movement bagun by Muy-
bridge have been important to artists from his day to
our awn. His contemporary, Thomas Eakins, had some




of them made into lantern slides for teaching; more
recently, they have greatly inspired Francis Bacon. As
Leland Stanford predicted in his foreword to Muy-
bridge's first published album, The Horse in Motion:
“The facis demonstrated cannol fail, it would seem, to
modify the opinions generally entertained by many, and
as they become more generally known, to have their
influence an art."™ |n a different area, studies of motion
were applied in the course of research in the newly
developed field of “scientific management.” Around 1912,
the American preduction engineer Frank B. Gilbreth
analyzed in detail the movements of manual workers.
His aim was 1o obtain better working conditions, but the
result was that management often attempted to drive the
workers harder in order to speed up production. Let us
hope that we are now moving toward another result —
mechanization that will relieve man of all tasks that
machines can perform.
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Théodore Maurisset
French, active 1834—1859
(@ The Daguerrotype Craze
(La Daguerréotypomanie)
1839

Color lithograph, 9%/ > 13'/2”
(composition)

George Eastman House,
Rochester

This. the first caricature of photography, has been
described by Beaumont Newhall, Director of George
Eastman House:

FPhotography was news when the French lithographer
Maurisset made fun of the first camara fans in this print
ol 1839. In the center of the caricature a gigantic frame
fs marked "Without Sun! Delivered Proof 13 Minutes."
From the side door of the studio marked "Exit’ people
surge forth beneath the signs “Windows to Rent' and
"Daguerreotype New Year's Gifts for 1840." Beyond the
building another sign announces 'Gallows to Rent to
Engravers.” The first photo fans pass by in procession,
carrying the banner “Down with Aquatint a form of
engraving which Dr. Donné, hidden beneath a focusing
cloth, is making by photography. Underneath a victim is
pilloried in a "Machine for Daguerreotype Portraits,”
while a clock, with madly swinging pendufum, ticks off
the minutes of exposure. The procession marches past
a festive group dancing around a fuming mercury devel-
oper. Everywhere there are cameras. On wheelbarrows,
carts, rallroad cars, steamboats. Packed on heads,
shoulders, backs, under the arm ("Portable Gamera for
Traveling”). Set on tripods, roofs, and even swung from
a balloon. Marked "300 Francs Complets." Focused on
an unwilling child, on a tightrope dancer, while crowds
look on bearing banners "Section of Daguerreolype
Haters" and "Section of Daguerreotype Lovers.” Over
this animated scene King Sol, a reflector for a crown,
smiles benignly."”

-
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Honoré Daumier. French, 1808—1879

(@ Nadar Elevating Photography to the Heights of Arl
(Nadar efevant la Pholographie & la hauteur de I'Art,
from Seuvenirs d'Artistes, No. 367). 1862

Lithograph (second state), 10//2 < 834"

The Metropolitan Museum of Art, New York

{Harris Brisbane Dick Fund, 1926)

The balloonist with a camera in the upper right of
Maurisset's caricature was a fantasy, but prophetic. The
first man who actually ascended in a ballcon to take
photographs was Nadar, in 1856. Daumier's lithograph
refers both to Nadar's twin interests, aeronautics and
photography, and to the controversy that raged through-
out the seccnd half of the nineteenth century: Was
photography suited only to recording fact and docu-
menting events such as the Crimean War, or was it
truly an art?

In 1853, Nadar opened a portrait studio, which soan
became a meeting-place for the tamous. He almost
abandoned this career as his interest in aeronautics in-
creased bul resumed photography when he was unable
to make a living from aeronautics. As a friend and sUp-
porter of the Impressionists, Nadar was familiar with the
discussions about the status of photography and its
relatian to painting,

The arguments continued throughout the century.
One of the most vehement dispulants was Peter Henry
Emerson, who in an address to the Camera Club of




London in 1886 proposed a scientific basis for art, citing
the most recent theories about optics and retinal per-
ception. He came to the conclusion that photography
was “superior to etching, woodcutting and charcoal
drawing” in its ability to render perspective, and second
to painting only because it lacked color and the ability
to reproduce exact tonal relationships.'® The result was
a storm of controversy. In 1891, Emerson reversed his
position, declared that he had erred in confounding art
with nature, and in a black-bordered pamphlet, The
Death of Naturalistic Photography, decided that the me-

APHIE
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dium had too many limitations to rank as anything but
“the lowest of all the arts . faor the Individuality of the
artist is cramped, in short, it can scarcely show itsell,""”

But evolution had cutstripped Emersan. By opening
up new ways of seeing, photography had already revolu-
tionized art. The cameras analylical perception was
essantial for the Impressionists and Post-Impressionists.
Fhotography destroyed academic preconceptions; and
our present ways of seeing are probably as greatly in-
fluenced by camera work as pre-lmpressionist ways of
seeing were influenced by Renaissance art.

LE W WREANE YA}




Alphonse M.A. de Neuville
French, 1835—1885

@ Captain Nemc's Bedchamber
an the "Nautilus”

(from Jules Verne's Voyages
Extraordinaires:

Vingt Mille Lieues sous (es Mers)
Paris, 1870

Woodcut, 5 8'/"

i R AT

Private collection, Stockholm

Jules Verne represents an optimiam based on un-
limited confidence in science and the scientist, during
the peak of the nineteenth century's belief in progress
and industry. He did not see the despair that mechani-
zation and industrialization were bringing to a large part
of Europe's population in his day; and he dismissed the
Commune as “a trifle.” His many books attracted an
enormous public that gladly mingled fact with fiction

Captaln Nemo's "Nautilus” ran on electricity. “There
is a powerful agent,” he said, "which is the soul of my
mechanical devices. That agent is electricity.” Nemo be-
lieved in electricity with the same conviction that Lenin
was later to hold; his concern, however, was not with
society, but exclusively with himself and his ship. He is
the incarnation of the lone technician whose genius
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dominates nature and enables him to force his way
through the world.

Verne's books are filled with these mastermen, the epit-
ome of the century's engineers. His romantic science-
fiction was based on a conception of science that be-
lieved the universe could be mapped out in mechanical
terms, and that its structure was built upon “laws” that
would last forever. His supermen herces make use of
these laws to attain mastery, just as lhe ruling classes
in his day laid down supposedly natural laws to govern
society. It never seems to have occurrad to them that
their laws were empirical and inevitably reflect the
imperfections of the minds that formulated them. In
any event, the instrument room of the "Mautilug’ as
depicted by Neuville does not inspire great confidence!



Georges Méliés. French, 1861—1938

B Set for "Impossible Voyage'
(Voyage a travers ['Impossible). 1904

George Méliés began as a magician and director of
a theatre thal specialized in illusionist spectacles. When
he witnessed the first presentation of Lumigre's motion
pictures, he immediately offered a large sum to buy the
apparatus but was refused, Undiscouraged, he bought
and experimented with other kinds of pholographic
equipment and eventually became producer, author,
photographer, decorator, actor, and film director. At the
turn of the century, he dominated an epoch in the
history of film.

Transferring his interest in trick effects to the motion
picture, Meélies created a new art form, which presented
a romantic-ironic image of the world of technology and
machinery. The motion picture was for him, above all, a
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machine of enchantment. Beginning with A Trip o the
Moon in 1902, he made a long series of films — Im-
possible Voyage, The Conquest of the Pole, Under the
Sea, and so forth. In these films, Jules Verne's opti-
mistic outlook and unlimited confidence in progress and
science were subjected to a light, good-natured scepti-
cism, and often exaggerated to the point of the ridicu-
lous. Mélies injected a healthy doubt into people’s un-
wavering faith in science, by making vast technological
and scientific enterprises appear too easy to be believed
by even the most credulous. His space ships made a
trip to the moon as easy for passengers as a tram ride.
By a technological feat of an artistic kind, he mocked
those who placed too great confidence in technology.
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Camille Lefébvre
French, 1863—1947

@& Manument to Emile
Levassor, 1907

Marble relief (after Jules
Dalau, 1838—1902), Porte
Maillot, Paris

This monument stands at the Porle Maillot in Paris,
the finishing point of the great automaobile race from
Paris to Bordeaux and back, June 10—12, 1895, which
it commemorates. The race was won by Emile Levassor
(1884—1897), engineer and car manufacturer, driving his
famous two-seater Panhard-Levassor “5." By winning
easily over his nearest competitor, Levassor established
the superiority of cars with gasoline-combustion engines
over those powered by sleam or electricity

A3 this detail of Levassor's monument shows, the
sculptor has faithfully rendered in marble the car's
mechanical parts, the victorious driver, and the cheer-
ing spectators. This triumph of illusionism is also a
monument to the lack of contact between art and
technology at the time. The difficulty with which the car
extricates itself from the surrounding people and vege-
tation is indicative of the misconceptions that still had to
be overcome,




Henri de Toulouse-Lautrec. French
® The Motorist. 1896

Lithograph, 14%/ax10'2" (composition)

The Art Institute of Chicago

. 1864

-1901
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Laulrec focuses on the driver, not the machine. His
motorist is farocious, indeed demonic — he rather than
the car seems the source of the belching smoke. He is
juxtaposed with the lady pedestrian as il they were
Beauty and the Beast. But the satire is rather atiection-
ate. In fact, the motorist was the arlist's cousin and
companion, Gabriel Tapié de Celeyran, then a medical
student. Lavtrec had several friends among the pioneer
matorists. — David Sylvester 2




Pierre Selmersheim. French, 19th century
gy \aguette of car for

Le Concours de Magasins du Louvre

Original ¢. 1835, deslroyed

When, in the final vears of the last century, motor cars
began to atrract great popular interest, many people
were upset by their "hideous forms.” The lack of sincer-
ity that prevailed in most architecture of the lime was
here manifested again. One would have been as reluc-
tant to reveal the car's caenstruction and technical parts
as society hostesses of the time would have been to
show their kitchena.

At least two competitions were held in Paris in an
attempl to find more beautiful forms for automobiles.
The first, erganized by the newspaper Figaro, produced
a series of designs principally inspired by eighieenth-
century sedan chairs or Venetian gondolas. Their engines
were carefully concealed behind rococe gilt-framed
panels painted with flowers. The anachronism was per-
ceived, hawever, and Figaro admitted that: “Unhappily,
we have not been able to celebrale the hoped-far mar-
riage between Arl and Science and are barely able 1o
feel that we have brought about their engagement.”

The following year, another competition was sponsored
by the big depariment store, Magasins du Louvre. The
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resulls were not much more satisfactory, and the Jury
decided not to award the three medals that had been
announced but only 1o give a money prize. This went
to M. Selmersheim, who had made the moadel illustrated
above. Considering its date, and making allowance for
the collapse of the front (the maquette, now lost, was
probably of wax), it is not without fascination. The jury
gave the following opinion:

The jury was happy to offer a prize of 500 francs to
model No. 22. One feels thatl this kind of projectile or
maoving catapull, fashioned to cleave the air, is quite
ready and able to devour space. Placed high, like the
watch officer on the bridge of his ship, the driver is not
distracted by the conversation of the passengers. [f ihe
originator of this profect had given his imagination free
rein (1), however lacking in poetry his conception may
be, there is no doubt thai this itruly talented artist would
have been rewarded with a medal. He is the only one who
has manifested a half-hearied desire to leave the bealen
track fo which we are conlined and break old molds.'%




Lyonel Feininger. American, 1871—1956
@ The Old Locomotive ("Windspiel'). 1806
Lithograph, 8'/4 < 12%/s"

The Museum of Modern Art, New York

{gift of Mrs. Lyonel Feininger)

The earliest impressions | had of machinery were the
trains, the locomatives, half terrifying and whaolly fasein-
ating . .. I used to stand on one of the footbridges over
the Fourth Avenue tracks of the New York Central, .,
At the age of five years | already drew, from memory,
dozens of irains ... the black locos of the N.Y.C. with
"diamond" smokestacks, and the locomotives of the
N.Y., N.-H. and H.A.R. with elegant straighl smokestacks
painted, like the driving wheels, a bright vermillion red,
and oh, the brass bands about the boiler and the fancy
slgam domes of polished brass . . *

In his early 'teens, Feininger made precise drawings
of old locomotives. His childhood interest lasted all his
life, forming an important, if isolated, line within his art.

The old "Windspiel” dates from 1906, when Feininger
was living in Berlin and active as cartoonist and illus-
trator. It is rendered as much like a human being as like
a machine — a machine that has become an old man.
Everything is used, baltered, and very worn. Chaplin
might have loved to ride West on this puffing ruin; but
Feininger actually saw it somewhere along the Pomer-
anian shores of the Baltic.







Lyonel Feininger
® Locomative. 1908
Oil on canvas, 17%&% 327, Private collection, New York

® Oid American Locomotive. 1910
Oil on canvas, 18%4>39'/2"
Collection Mrs. Julia Feininger, New York

® Locomotive with the Big Wheel. 1915
Oil on canvas, 223¢47/2"
Collection Mrs. Julia Feininger, New York

Feininger's machines are often more human and sym-
pathetic than the people he porirayed. He remained a
caricaturist when painting his locomotives, but he re-
vealed warm feelings toward them, and even love, which
he often denied to his human subjects. The trains prob-
ably reflect a nostalgia for his American childhood, at
a time when Feininger was living in Germany belore
and during the early years of the First World War.

These locomotives are at rest, being serviced and
taking on water. There seems 1o be a harmonious rap-
port between them and the men who are serving them
Feininger evidently had faith in the engines; big trains
and ships represented for him evolution and progress.
Yet the unrestrained optimism of the nineteenth century
is no longer in evidence, and its image of progress has
become somewhat tarnished. The future warld, it is
cbvious, was lo be under the domination of machines,
but the ald optimism would be gone. Feininger is among
the first artists of our century who seems to have per-
ceived the complexity of man's relation to the machine.

TREVITHICKS,
PORTABLE STEAM ENGINE.

fo ‘:"\
N waqk

Mechanieal Power Subduing
Animal Speed.
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In February, 1804 the very first locomotive running
on rails was put into operation at the Pen-y-Daren lron
Works, in sguthern Wales. Paowered with a high-pressure
steam engine, it hauled ten tons of iron and seventy
men for over nine miles. This locomotive was nameless,
but Trevithick's next one was called 'Catch-me-who-
can.” George Stephenson continued the evolution of the
railway, with "Mylord” and “Locomotion.” The earliest
use of locomotives was for mines and iron works: it was
not until 1825 that Stephenson inaugurated the first rail-
way line for cargo and passengers. Horses still conti-
nued to provide man's fastest means of transportation.

Engine names are a commentary on railway history. If
you look at the Great Western locomotive lists from
1837 onwards you can walch the machine age getting
under way. At first the pamers of engines could not
escape the conception of a relationship between gods
and machines. The classical dictionary was ransacked.
But in their new guise the gods lost their omnipotence.
Gooch, the G.W.R. locomotive superintendent, while
allowing that Aeclus, Apollo and Neplune were good
runners, had little te say in favour of the rest. Vulcan,
he reported, developed serious wear and tear, Bacchus
showed severe strain on his valve gearing, Venus was
“the worst engine delivered.” Perseus burst his boifer
and killed three men, while Mars, after only three years’
service as a goods engine, had his driving-whesls re-
moved for the purpose of “transporting the equestrian
statue of the Duke of Wellington from the sculpior's
studio in Harrow Road to Hyde Park.” A final snook was
cocked al the classics when the workshops misread
"Laocodn’ on a biueprint and turned out a new engine
called Lagoon.

Meanwhile lwo of the more legitimate gods of the new
age, Robert Stephenson and Isambard Brunel, were
restoring order by designing a new batch of locomotives
for the Great Western. Of the first of these Brunal wrota:
“it would be a beautifull crnament in the most elegant
drawing room.” This was the famous North Star, bearing
Stephenson's favourite engine name. “Another Star,”
sald Brunel to Stephenson, “would make us compara-
tively easy, parlticularly the Directors, who consider the
Stars double Stars. Can you by extra exertions deliver
us one in March?"' So came Morning Star, Dog Star,
Red Star, Shooting Star and many more, adding a new
poetry as well as a new efficiency to railway practice.

As the century advanced the romantic period claimed
its engines. Ivanhoe, Robin Hood, Rob Roy, Waverley,
Red Gauntlet, to mention but a few, sped westward at
the head of broad-gauge expresses., Most famous of
these was Lord of the Isles, the stories of whose speed
records are still told in the railway world. And it cannot
be without significance that Lord of the lIsles, after
drawing international attenfion to himself at the Greal
Exhibition, crashed in 1852 at Aynho, derailing himself,
breaking his buffer beam and smashing the station plat-
form. The romantic period was al an end.™




i

A

Y

&
$
¥

|,
i

P
I

¥

B

“ b AR S T e v

5

G

About 1911, a friend saw and admired the toy trains
that Feininger had been making 1or his three small song,
the eldest of whom was then about five. A plan was
made to have the trains mass-produced at the wooden-
toy factory in Munich owned by the friend's father
In an enthusiastic letter of April 7, 1913, Feining-
er wrote to his wife: "l shall design comtemporary and
old types. | even intend to make some ancient, ancient
trains of the 1830s... And the trains will have proper
labels . . . The oldtimers will have the year of erigin, and
names, like 'Rocket,” ‘Lady of the Lake,' 'John Bull etc,”®
He became so preoccupied wilh designing the protatype
models that he neglected his painting; however, he not
only enjoyed warking out all the details for the trains

Lyonel Feininger

@ Toy Locomotives

c. 1911—1913

Painted wood: above left
and far right, 734" long;
above right and second
from right, 7'/2" long;

third from right, 4'/2” long
Frivate collection, New York
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but also looked forward to being able to support his
family with the money they would bring in — something
he was unable to do while pursuing “modern art.” Pro-
duction had actually begun in the spring of 1914, when
the outbreak of war in August naturally put an end to
this hopeful scheme.

Tha Lilliputian scale of Feininger's trains reduces
none of the strength of the locamotives, which actually
seems reenforced by the simplicity of forms and rough-
ness of the material.

Masor
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Winsor McCay. American, 1866—1934

©Little Nemo in Siumberfand. 1806

Newspaper sheet, printed in color, from the New Yark
Herald, Sunday, October 14, 1806, 21%4 ¥ 16%s"
Collection Woodrow Gelman, New York

Original drawing (not illustrated), pen, brush and ink,
pencil, 16"z x 22'/.”. Collection Mr, and Mrs. Ray

W. Moniz, Highland Falls, New York

Winsor McCay started to draw his series Little Nemo
in Slumberland in 1905 (the year in which Feininger
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began The Kin-der-Kids). MeCay soon became the un-
disputed master of the early comics, as much because
of the elegance, simplicity, and poetic gquality of his
drawing as because of his enormous productivity. Littie
Nemao appeared full page in color seven days a week.

Little Nemo often uses flying machines for his travels.
Mostly, they are balloons of different kinds — none of
them highly technical, as is natural, since they always
appear in Slumberland. McCay's interest in actual tech-
nology manifested ilself in 1909, when he transported
Little Nemao into animated films — the first made in the
United States, and among the first in the world,




Umberto Boccioni. italian, 18821918

@ Untitled (Speeding Automabile). 1901
Tempera, 29'/s % 503"
Collection Automobile Club d'ltalia, Rome

At the turn of the century, the car became the ultimaie
symbol of progress and the bearer of hopeful expecta-
tions, especially for young people. Automobiles were
just beginning to free themselves fram slavish imitation
of carriages and take on a shape of their own. In Flor-
ence, young Eftore Bugattl abandoned brushes and
palette to devote himself, as he said, "to a new kind of
art, the mechanical” (see page 142). In 1901, before he
was quile twenty. he constructed his first car. It had
four motors — one for each wheel — but its exterior
was not unlike the vehicle in this picture, painted in the
same year by Umberto Boceioni, then nineteen.
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The waords one might provide for the mizssing balloon-
caplions of this picture are: The fox, closely pursued by
hounds and the elegant pair of hunters, has jumped
onto the luggage rack and is clinging to a cane protru-
ding from the bags. Unaware of what has happened, the
driver and his companion think themselves in the
predicament of the legendary Russian travelers chased
aver the snow by wolves. The whip is being wielded 1o
ward off not the fox but the dogs. It is the speeding
machine rather than the humans which is saving nature
from civilization.

Itis a very optimistic story!




Jacques Henri Lartigue. French, 1896

™ Grand Prix of the Automobile Club of France, 1912
Photograph, 11°/a % 15%/s”

The Museum of Maodern Art, New York

(gift of the photographer)

The phetographs that Jacgues Henri Lartigue made
as a child are a remarkable example of what a machine
— the camera — can produce in the hands of somecne
without preconceived ideas of how il should be used.
As John Szarkowski has remarked. "Perhaps only a
greatly talented child, |eft to his own devices, could
have made these pictures half a century ago. Such a
child needs neither tradition nor training, but he does
need great motivation and great talent."*

Lartigue loved the world around him, and he was
fascinated by the transient scene. Left to himselfl to dis-
cover the possibilities of the camera, by the time he
was ten he had already created extremely siraightfor-
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ward and telling images of his time. Human beings have
seldom been seen with such objective curiosity.

In taking this picture, Lartigue moved his camera from
left to right, following the car. The interesting distortion
of the image, which greatly adds to the impression of
speed, is due to the fact that his camera had a focal-
plane shutter that operated from bottom to top. Images
made with similar apparatus established the oldest photo-
graphic convention for what a speeding automobile
should look like. As Reyner Banham has pointed out,
the result had such striking impact that it survived into
the late 1930s and influenced the overhanging front of
many American gutomobiles.”
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Giacomo Balla. italian, 1871—1958

® Speed of an Automaobile Series
1912—1813

Filippo Tommasc Marinetti's Foundation
and Manifesto of Futurism, first published
in Paris an the front page of Le Figaro for
February 20, 1909, was reprinted shortly
thereafter in ltaly in broadsides and in the
literary magazine Poesia which he edited.
It summoned Italian intellectuals to make a
violent rupture with the past, embrace the
mechanized present, "break in the mysteri-
ous porials of the Impossible,” and open
the way to the future.

Within a month, several of the younger
artists rallied to the Futurist cause; and
when the Technical Manifesto of Futurist
Painting appearad on April 11, 1910, it bore
the signature of five Italian painters: Um-
berto Boccioni, Carlo Carra, Luigi Russolo,
Giacomo Balla, and Gino Severini. They be-
came the first group of artists to make their
commitment to technology a central feature
of their work.

As il inspired by Marinetti's declaration
that “a roaring motar-car IS more beauti-
ful than the Victory of Samothrace," Balla
between 1912 and 1914 made a series of
paintings of different sizes, whose subjects
and titles were variations on the theme of
the speeding automobile. Previously he had
applied the principles of Pasi-Impressionist
divisionism to the analysis of light, as in
The Streal Light, 1909, and of movement,
as in the famous Dynamism of a Dog on
Leash, 1912. The little dog with multiple legs
and eight or nine tails is still rendered in
an impressionistic way based on the close
analytical observation of nature. With the
car paintings, however, Balla moved rapidly
toward a more abstract language, in which
observed Impressions are condensed into
far less representational forms. In some of
these pictures, one can still divine the back
and head of the driver, and behind the
spirals such mechanical elements as the
wheels and the repeated shapes of the
fenders and windshields of that period,

Balla's Iincreasing tendency toward ab-
straction probably came about through his
having seen paintings of the Analytical
Cubist style, but his basic aim of rendering
the essence of speed was characteristically
Futurist. It was, of course, no accident that
Balla should have chosen the car as the
meotif for this series of paintings, in which
he first developed his advanced formal ideas

Speed of an Automobile. c. 1912
Gouache on red paper, 25'/2 (irreqular) %27 /2"
Collection Mr. and Mrs. Joseph Slifka, New York
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Speeding Automabile. 1912
Qil on wood, 217/ 27/+". The Museum of Modern Art, New Yoark
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Dynamism of an Automobile. 1913
Ink and varnish on paper, 21'/2 30", Collection Claudio Cavazza, Rome
|
|
F

Dynamic Expansion=+Speed. 1813
Varnish on paper, 25%sx 421/2". Collection Signorina Luce Balla, Rome
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Speed of an Automobile. 1913
Tempera, watercolor, and Chinese ink on canvas, 27%s X 39%:". Stedslijk Museum, Amsterdam

......
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Study for Materiality of Lights+ Speed. 1913. Tempera on canvas. 113/ 17"
Mrs. Barnett Malbin, Birmingham, Michigan (The Lydia and Harry Lewis Winston Caollection)



Speed of an Automobile+ Lighis. 1913

r

Qil on cardboard, 19x26%

The car was not only the symbol of the new, but it also
permitted him to converl the Futurists’ love of speed
into a pictorial expression of universal motion.

To understand fully the symbolic power that the car
held for the Futurists, one must recanstruct in imagina-
tion the situation at that date. The automabile represen-
ted the ultimate liberty of the individual who, at the
whee! of his monster-car, could be a kind of superman
terrorizing the couniryside. He was an heroic figure: a
modern centaur, he was cne with his machine, enjoying
sensations that no mortal had ever experienced before

At the same time, when the machine failed him, it
could involve extreme frustration — as well as the threal
of a danger both feared and desired. Although the new
god could not be portrayed at the moment of its failure,
the drama is clearly hinted at in Marinetti's introduction
to the first Futurist Manifesto:?

We had been astir all night, my Iriends and |, under
gastern lamps of copper tiligree, star-dusted like our
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. Collection Mr, and Mrs. Morton G. Neumann, Chicago

souls, for they, oo, blazed with the sealed lightning of
electric hearts. We had trampled oul our ancestral siolh
al length on rich oriental carpets, disputing to the
uttermost limits of logic and blackening quires of paper
with our frenzied scribblings

A great pride swelled in our chests, for we felt our-
selves alone in that hour, alone, awake and alfcol, like
proud beacons or forward guardposts against the hos-
tile armies ol the stars, spying oul their celestial en-
campments. Alone with the stokers bustling about the
satanic furnaces of greai ships, alone with the black
phantoms that fossick in the red-hot bellies of loco-
motives launched on their mad journeys, alone with the
gesturing drunks Mapping uncertainly along the walls
of the city,

But suddenly we all jumped at the mighty rumble
of a double-deck tram, rocking past in a blaze of
coloured lights, like a village festival that the flooded
Po tears without warning froam its banks and sweeps
through rapids and gorges, down to the sea.
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Speed of an Automobile + Lights+ Noise. 1913, Oil on canvas, 34'/:>¢51%:" Kunsthaus, Zurich

Then the silence deepened again. Yet, as we listened
to the ancient canal mutlering ils leeble prayers, and
the creaking bones of the dying, ivy-bearded palaces,
we suddenly heard beneath the window the hungry roar
of automobiles.

Let's gon, | said, let's go, fellers, let's gei away.
Mythology and Mystic Idealism are licked at fast. We're
in at the birth of centaurs, we shall see the first angels
fly. We must rattle the doors of life, test the hinges and
bolts. Lels go. There on the earth is the first dawn of
history, and there's nothing to match the red sword of
the sun, slashing for the first time threugh the shadows
of a thousand years.

We came up to the three snorling beasts, io lay
amorous hands on their scorching breasts. | stretched
myself on my machine like a corpse on its bier, but
revived at once under the steering wheel, a gulllotine
threatening my stomach.

The wild sweap of madness whipped us out of our-
selves and chased us through strests as rugged and
deep as torrent-beds. Here and there a sick light in a

window taught us to mistrust the fallible mathematics of
our used-up eyes.

I cried, The scent, the scent alone is enough to guide
these beasts.

And we, like young lions, pursued Death with iis
black belt dotted with pallid crosses, running on under
the vast vialet sky, alive and pulsating.

But ours was no ideal love lilting her sublime face
to the clouds, nor a cruel queen to whom we offered
our bodies twisted like Byzantine rings. Nothing, this
wish to die, but the desire to be freed at last from the
load of our courage.

And we sped on, flattening watch-dogs on doorsteps,
curling them up under our flying tyres like collars
under the flat-iron. Domesticated Death came up with
me at every corner, stretching out an ingraiiating paw,
or flattening on the ground with a chatter of teeth,
making velvel, caressing eyes at me from every puddle.
Let's break out of the stuffy husk of wisdom and throw
ourselves like pride-ripened fruit into the big sharp
mouth of the wind .... Let's just give ourselves up to
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Umberto Boccioni. Italian, 1882—1916

@ States of Mind: Those Who Stay. 1911
Tempera and oil on canvas, 277/s X 37%"
Collection Nelson A. Rockefeller, New York

Whereas Balla porirayed the visual impression that
speeding automobiles made upon the spectator, Boc-
cioni was the first to set artists the programmatic goal
ol depicting the new emotions born of the meeting
between man and the mechanized world, Boccioni was
probably the most contemplative as well as the most
gifted of the Futurists. Realizing how complex would
be the interference of machines in pecple’s emotional
lives, he could not content himself with the over-enthu-
siasm displayed by some of his colleagues for the me-
chanical world.

In & lecture delivered at the Circolo Internazionale
Artistico in Rome in May, 1911, Boccioni developed the
idea of "the painting of slales of mind." Before going
to Paris with Carlo Carrd in the autumn of 1911 to see

the most recent trends in art and prepare for the
Futurist exhibition that was to take place the following
winter, he had already exemplified his aims in a first
version of States of Mind. He described these paintings
to Guillaume Apollinaire: “one expressing depariure,
the other arrival . . .. To mark the difference in feeling |
have not used in my painting of arrival a single line
from the painting of departure.”?

Boccioni's early sketches and first canvases of Siates
of Mind were still somewhal under the influence of
Edvard Munch. Highly charged with symbolism, they
were filled with expressive lings that tellingly convey
a sense of noslalgia and anxisty. After his encounter
with the Cublsts in Paris, he reorganized the composi-
tion of the three paintings, Those Who Stay, The Fare-
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Umberto Boccioni

B States of Mind: The Farewelis. 1911

QOil on canvas, 27%/+ = 377/s"

Collection Nelson A. Rockefeller, New York

wells, and Those Who Go, to give them a more precise
spalial clarity. Included in the first Futurist exhibition in
Paris (held at Bernheim-Jeune, February 5—12, 1912),
the triptych was described in the catalogue preface,
“The Exhibitors to the Public':

In the pictorial description of the various states of mind
of a leave-taking, perpendicular lines, undulating and
as it were worn oul, clinging here and there to silhou-
eltes of empty bodies, may well express languidness and
discouragement.

Confused and trepidating lines, either straight or
curved, mingled with the outlined hurried gesiures ol
people calling one ancther, will express a sensation of
chaotic excitement.

On the other hand, horizontal lines, fleeling, rapid
and jerky, brutally cutting into half lost profiles of faces
ar crumbling and rebounding fragments of landscape,
will give the tumultuous feeling of persons going away.*

Boccioni makes us realize that goodbyes in a railway
slation are not the same as those said at a stage-coach.
In a station, the departures are mare final — not
because {rains go faster and farther than stage-coaches,
but because those who enter into a train become part
of a system, while those who stay behind are outside
that system. Those who leave become a group, although
a minute earlier they may have been unknown to one
another. In The Farewells, Boccioni shows how drasti-
cally the locomotive has split people into two groups.



Umberto Bocecioni

® States of Mind. Those Who Go. 1911

Oil on canvas, 277ax a7/

Collection Nelson A. Rockefeller. New York

His representation of the locomotive itself isthe strongest
and most beautiful of all such images of the period.
The numbers “6943" that rise out of ils side become a
clear and simple mathematical symbol of the machine's
own strength and individuality. Severini, however, criti-
cized the three paintings as "literary and unclear.’
Boccloni's admiration for the ftrain was probably
tempered by his emotions concerning his first journey
to Paris. On the one hand, he was leaving behind In
Milan his mother, ta whom he was extremely attached.
On the other hand, he knew that he was aboul to be
confronted with the Cubists and their works and real-
ized that this would drastically change his own siyle
of painting, and perhaps also his outlook on life. But
though his formal vocabulary was indeed modified, his
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basic aim of expressing emotions remained unchanged.
In the Paris exhibition calalogue, for whose preface he
was chiefly responsible, he wrote:

One may remark, also, in our pictures spots, lines,
zones of colour which do not correspond to any realily,
but which, in accordance withh a law of our interior
mathamatics, musically prepare and enhance the
emotion of the spectator.

We thus create a sort of emotive ambience, seeking
by intuition the sympathies and the links which exist
beiween the exierior (concrete) scene and the interior
fabsiract) emotion. Those fines, those spots, those
Zones of colour, apparently illogical and meanfngless,
are the mysterious keys to our pictures ™




Gino Severini
[talian, 1883 —1966
@ war. 1914
Oilon canvas,
a6 /ax 283"

Collection
Mr. and Mrs. Joseph Slitka 5

5
MNew York £he

"We wish to glorify war — the only health giver of
the world,” Marinetti praclaimed in his Manifesto of
1809. In line with their enthusiasm as political activists,
immediately on the outbreak of the First World War in
August, 1914, the Futurists began intensive propaganda
and demonstrations calling for Italian participation.

War was one of several related paintings of 1914—
1915 that Gino Severini included in his gne-man show,
“First Futurist Exhibition of Plastic Art of the War," held
at the Galerie Boutet de Monvel in Paris, January 15—
February 1, 1816, In a concurrent article, Severini de-
scribed his pictarial intentions:

| believe . .. that a modern work of plastic art should
not enly express the idea of an object and its extension
(continuité) but also a kind of plastic ideograph or
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synthesis of general ideas . ... For example | have tried
to express the idea: War, by a plastic composition made
up of these realities, Cannon, factory, Hag, mobilizaticn
order, airplane, anchor.

According to aur concept of ideational realism, no
more or less naturalistic description of a baltle field or
carnage could give us the synthesis of the idea: War,
better than these objects which are its living symbol.®

The symbels alluding to the army, the navy, and the
air force, and the inscription EFFORT MAXIMUM In large
capitals, parade the outward signs of heraism still 1o
come. In some other paintings of 1915 included in his
exhibition, such as The Armored Train, Severini por-
trayed a more concrete and aggressive glorification of
war and the beauties he found in military equipment,




Giorgio de Chirico. italian, born 1888

@ The Anxious Journey. 1913

Qil on canvas, 28'/1% 42", The Museum of Modern Art,
New York (acquired through The Lillie P. Bliss Bequest)

In his veneration for the past, Giorgio de Chirico was
the antithesis of his contemporaries and compaltriots. the
Futurists. A recurring motif in his paintings of the years
1913
the large open spac \
rounding buildings, and the mechanical world of the
railroad. In many of these works, a locomotive hides
threateningly behind a wall in the background, with
steam rising from its smokestack. The smoking machina
seems a threal to the peaceful calm of the silent city.

De Chirico spent his childhood in Greece, where his
father was an engineer constructing railroad lines, One
of his autobiographical essays is entitled “The Son of
the Engineer.” His attitude toward trains seems to have
been ambivalent. An early drawing, showing a toy train,
bears the title Joy; and in a short prose piece, "The Song
of a Station,” he refers to the "little station”’ as “a divine
loy. ... Little station, little station whal happiness | owe

you."* On the other hand, according 1o his autobiog-
raphy, actual train travel upset de Chirico nervously to
the paint of extreme illness. During his sojourn in Paris,
he was often desperalely homesick for Italy, so that
lenging and dread were probably intermingled in his
thoughts of a conternplated trip.

These conlrasting feelings are apparent in The
Anxfous Journey. The menace of the locomotive, seen
head on, is unusually strong. At the same time, the
engine’s fury is somewhat lacking in real power;
encaged, ferocious, it is blocked by the brick wall. In
his monagraph Giorgio de Chirico, James Thrall Soby
has described it:

- .. an oneiric, menacing phantom, recognized suddeniy,
as when one is aware ol a motionless snake in one's
path ..., The nightmarish reality of the focomotive is
sharpened by its emergence al the edge of a veritable
labyrinth of arches, winding in and out, leading no-
where. The painting is clearly a dream image, expressing
the terror of being lost in a railroad station before an
important journey, of ftrying desperately fo locale a
Irain, only to discover it tinally at the lar end of an
Inaccessible corridor.®




Jacob Epstein. British, born U.S.A., 1880—1959

(& The Rock Drill. 1913—1914; cast 1962
Bronze, 287 high

The Museum of Modern Art, New York
(Mrs. Simon Guggenheim Fund}

it was in the experimental pre-war days of 1913 that
| was fired to do the rock drill, and my ardour for
machinery (short-lived) expended itself upon the pur-
chase of an actual drill, second-hand, and upon this
| made and mounted a machine-iike robot, visorad,
menacing, and carrying within itself its progeny, pro-
teciively ensconced. Here is the armed, sinister figure
ol to-tday and to-morrow. No humanity, only the terrible
Frankenstein's monster we have made ourselves info. . .

Later | lost my interest fn machinery and discarded
the driff. | cas! in metal only the upper part of the
ligure 35

After thus describing The Rock Drifl in his Autebiog-
raphy some forty years later, Epstein goes on te add
that: “1 had thoughi of attaching pneumatic pawer to
my rock drill, and setting it in motion, thus completing
every potentiality of form and movement in ane single
work,” but he abandoned this idea, deciding that it would
provide “a kind of excitement .. . far removed from the
nature of the aesthetic experience and satistaction that
sculpture should give.”
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The confusion in Epstein’'s thinking about The Rock
Drill is typical of the ambivalent attitude toward ma-
chinery held then and later by many people who, for
lack of a clear commitment, have been unable to define
their opinions or positions toward it. As Richard Buckle
has pointed out, Epstein's concept of a masked man
drilling rock “held for him the fascination of a heroic,
demonic, even sexual image’’* its phallic character is
especially evidenl in some of the preparatory drawings.
At the same time, as the passage from his Autobiog-
raphy makes clear, Epstein also felt a kind of abhor-
rence and fear of the figure, which he termed “"men-
acing,” “sinister,” "terrible,” and devoid of all humanity

When the plaster model was exhibited in London in
March, 1915, it was mounted on an actual rock drill
that formed a ftripcd-like base. It seems almost too
symbolic that Epstein ultimalely iocok this away, thereby
depriving the sculpture of most of ita original meaning.
His fear of the machine turned out to be togo strong.
Unable to resolve this undefined emotional crisis, his
art and ideas thereafter lost some of their original
revolutionary energy and in general took a more tradi-
tional turn

The Rock Drill {plaster model mounted on a drill, 1915)




Wyndham Lewis

British, born U.S.A., 1884—1957

@ The Crowd (Revolution). c. 1915

Oil and pencil on canvas, 87" %X 54"
The Trustees of the Tate Gallery, London

Wyndham Lewis was the most arliculale spokesman
for the short-lived movement called Vorticism, which
far a few years injected feverish life into the London
art scene, though what it represented is hard to
pin down. A statement by Lewis in the catalogue of
the group's only exhibition, held in London in 1915
announced thal its three cardinal characteristics were
UACTIVITY . . . SIGNIFICANGE . . . ESSENTIAL MOVEMENT,” In his
autobiography, published in 1939, he declared: " Vor-
ticism accepied the machine-world: that is the point
to stress. It sought out machine-forms. The piclures af
the Vorticists were a sort of machines."” Still later, in
1956, he defined Vorticism as: “. . . what |, personally,
did, and said, at a certain period."*

Lewis regarded himself as an anti-Fulurist, for the
Future, he said, appearad to him “just as sentimental
as the Past, ™ and he succesfully sabotaged one of
Marinetti's lectures in London in 1914. The Vorticists,
nevertheless, were certainly strongly influenced by the
Italian Futurists
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The Crowd, painted in the heyday of English Vorti-
cism, may be regarded as a work of constructivist art
before Constructivism. Forces of construction and de-
struction are juxtaposed and in batlle. The painting is
buill up of zones of action, defined by diffarent kinds
of mechanical and geometrical forms, new and unseen
in architecture al that time. Instead of human beings,
thera are a few robot-like figures. But the most remark-
able feature of the painting is ils play of scale, which
gives il greal monumentality. What happens within it
sgems to happen on a universal level,

A Vorticist, lately, painted a picture in which a crowd
of squarish shapes, at once suggesling windows,
occurred. A sympathiser with the movement asked him,
horror-struck, “are not those windows?" "Why not?"
the Vorticist replied. “"A window is for you actually
A WINDOW: for me it js a space, bounded by a square
or oblong frame, by four bands or four lines, merely."
Wyndham Lewis, 19154



Joseph Stella

American, born Italy, 1877—1946
@ New York Interpreted, I
The Skyscrapers. 1920—1922
Qil on canvas, 8'3%." x4'8"

The Newark Museum

Joseph Stella, like Epslein, was
in  Paris during the climactic
year 1812, where he mel a num-
ber of the avant-garde artists and
saw the Futurist exhibition at
Bernheim-Jdeune. The first warks
that he painted afler his return
to America were strongly under
the influence of the Futurists,
especially Severini. Within a few
years, however, Stella began to
paint semi-abstract canvases in a
style thalt was distinctively his
own: Brooklyn Bridge, and the se-
ries of five huge paintings, New
York Interpreted, of which Sky-
scrapers is one,

To Stella, New York was the
embodiment of all the elemeants
of modern civilization, and he
wanted to render it thus. These
paintings were to bear no judg-
ment on the city, raise no hymn
to it, tell no tourist anecdots.
“New York is my wife,*! he said,
and he spoke of the “towsring,
imperative vision" that the city im-
pased an him.

The city appesared lo him as an
enarmous |attice, constructed by
barbaric cyclopes and constantly
moved by the vibrations of light
and nocturnal sound. He sought
to render by his colors the me-
tallle, "steely' quality peculiar to
New York.

The Futurists had insisted on
dynamic motion; Stella offers a
frozen Futurism, in which motion
is captured by repeated verticals.
The skyscrapers rise like pipes
in an organ, while beneath the
city the subway tunnels repeat
their rhythms on a smaller scale.
Instead of motion, there is stabi-
lity: Instead of giving a fugitive im-
pression, Stella stresses what is
both fypical and symbolic. “His
city soars but it has the solidity of
steel and stone.''+2
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Natalia Goncharova

Russian, 1861—1962

@ The Clock, 1910

Oil on canvas, 41%:<31"/s"

Staatliche Museen, Nationalgalerie, Berlin

In the years just belore and after 1910, most of the
revolutionary trends in modern art found an interna-
tional meeting-ground in Russia, especially Moscow.
Futurism, known almost immediately by the translatiocn
in 1909 of Marinetti's Manifesto, was a literary as well
as an artistic movement. In painting, it was blended
with Impressionism and Cubism to form a distinctive
style, one of whose leading exponenis was Natalia
Gancharova.

Generally speaking, the Russian Futurists seem to
have had a mecre profound interest in the mechanical
world than their ltalian counterparts, who were mostly
concerned with spectacular machines that embodied
the sensation of speed and emitted loud noise. The
Russians made more serious attempts to interpret the
machines’ complexity and understand their principles.
The paintings that they produced, however, were often
less formally accomplished and elegant than those of
the ltalians
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It is interesting that the Futurist program of propa-
gating the new machine world should have developed
in two European countries, |taly and Russia, which had
had relatively little contact with modern industry. Fer-
haps only a Russian artist would have thought of

a

making a pictorial interpretation of a clock. In most of
Europe, the mechanization of time took place so long
ago that everyone takes it for granted. (Only in the
monasteries of Greece, such as those on Mount Athos, I5
the interval between sunrise and sunset still counted out
as twelve hours, irrespective of season, |ust as in the
early Middle Ages.)

By standardizing time and routinizing the hours in
which man works and plays, the clock may well be the
mechanical device that has most greatly changed
human life; yet oddly enough, it has rarely formed the
subject for painting. In Goncharova's picture, it is clearly
associated with speeded-up productivity (compare Chap-
lin's Modern Times, page 157).




Kasimir Malevich
Russian, 1878—1835
(& Knife Grinder

c. 1912

Qil on canvas,

313 31"

Yale University

Art Gallery,

New Haven,
Collection of

the Société Anonyme

Kasimir Malevich's Knife Grinder seems to have par-
ticular affinities with Léger's early Cubist painting,
which was well known in Russia at the time through
exhibitions and reproductions. The stairs also bring
ta mind those in Duchamp’s Mude Descending a Staircass
of the year before (see page 75), though of course
successive steps are an obvious device lo use in a
pictorial description of rhythmic movement.

Malevich had previously painted a number of pictures
showing figures engaged in various kinds of occupations,
but this is his only preserved machine subject. Here the
man has become one with his machine, as his eyes
concentrate on his task and his foot works the pedal
that revolves the grindstone. The painting is a monu-
ment 1o the happy relations that may exist between a
man and a very simple, transportable, outdoor device
which he owns, operales, and uses lo make his living.

The year after he painted this picture, Malevich's
style changed radically. He abandoned Cubism and de-
veloped a non-representational type of painting, which

he called Suprematism and which he believed could
best express the pure world of feeling. Many Suprem-
atist eompositions are of squares or circles, perhaps
the most famous being White on While of 1918, in the
collection of The Museum of Modern Art.

Malevich and Tatlin were leaders of the two ex-
tremes of advanced art in Russia around the years of
the First World War and the Revolution. Malevich was
a mystic, who came to believe in an art freed of all
material or utilitarian considerations: ". . . the efficiently
mechanized world could truly serve a purpose if only
it would see fo il that we (every one oi us) gained the
greatest possible amount of ‘free time' to enable us to
meet the only obligation to nature which mankind has
taken upon itself namely to create art."*® Tatlin, on
the other hand, who called his program the “culiure
of malerials,” declared thal he was a "materialist con-
structivist” (in the 19203, he called himself a “produc-
tivist”), and most of his later works are related lo
problems of technology (see pages 107—109, 144—145).



Raymond Duchamp-Villon

French, 1876—1918

@ Large Horse (Le Cheval majeur). 1914,
cast no. 1 of second enlarged varsion, 1966
Bronze, 53" high

Collection Mrs. Alan Wurtzburger,
Stevensaon, Maryland

Raymond Duchamp-Villon's Large Heorse is the first
sculpture to give form to the Idea of the machine as a
creation independent of nature. A series of preparatory
studies shows that Duchamp-Villon began with a rather
traditional, realistic conception of a horse and rider,
Gradually the sculpture grew more and more abstract:
the rider disappeared, while the horse became in-
creasingly Iess like a creation of nature and increas-
ingly more like a creation of man — the machine.

Although certain parts of the sculpture resembie
shafts and pistons, the Horse has rather few formal
references to actual mechanical elements. The impres-
sion of movement and function results fram the same
kind of economy and straightiorwardness that a de-
signer of machines uses lo achieve the most efficiant
performance of his apparatus. Welcoming the mechan-
ical age, Duchamp-Villon declared that he had almost
reachad ‘the point where one views life in such a way
that it no longer appears except in the form of a higher
dynamics."* In contrast to Futurist works, however, in
which the rendering of movement generally tends to
be confused, complex, and pictorial, Duchamp-Villon's

-

Horse is lucid and architectural. Concentrating on an
essentially static form, the artist built up tensions within
it; the impression of movement derives, as in Gubism,
from multiple intersecting perspectives. By an intellec-
tual effort of great integrity, Duchamp-Villon charged
lhe form of the Horse with such power that it became,
in Matisse's words, a “projectile,”* while some of his
other contemporaries called it 'The Mechanical Horse,
almost Steam.”

In evolving his concept for this sculpture, Duchamp-
Villen's ideas about the machine were surely influenced
not only by the Futurists, but also by his younger
brother, Marcel Duchamp, and other artists of their
circle at Puteaux. In particular, it is easy to recognize
the similarity between the form of the horse's head and
the central parts of Duchamp's painting of 1912, The
Bride (see page 76) — referred to by Duchamp as an
“agricultural machine.” A creature with no human forms,
the bride nevertheless, according to Duchamp's own
descriptions, functioned both as a human being and
as a machine (in a metaphor similar to that implied by
the term “electronic brain'),




PRI T




Robert Delaunay. French, 1885—1941

(@ Eiitel Tower (La Tour Rouge). 1811
Qil on canvas, 49'/z X 36'/»"
The Soloman R. Guggenheim Museum, New York

The tower thal Gustave Eiffel and the young Swiss
engineer Maurice Koechlin constructed for the Paris
International Exposition of 1889 has become a maonu-
ment to the nineteenth century's practical science and
technical utopianism. (Eiffel, born in 1832, was of the
same generation as Jules Verne). A triumph of expe-
rience gained from bridge building, the Eiffel Tower
is the brilliant solution to the problem of reaching a
maximum height (just under a thousand feet] while
using a minimum of material,

In spite of iis rationality, the Tower was not at all
appreciated by cultivated Parisians of the time, whao
resented it only as the rape of their fine, cultured city
by technology. Just a month after the government and
the city signed their contract with Eiffel, a group of
three hundred right-thinking leaders of society pro-
tested in the name of good taste. The Tower might
have corresponded to their |deas for bridge construc-
tion but not to their ideas for architecture. It was a time
of divorce between reason and emotion; and though this
'unnecessary’ Tower is perhaps the mast Interesting
sculpture of the nineteenth century, it was a long time
before it was accepted as such, It was a popular suc-
cess at the Exposition, but revenues from entrance fees
declined thereafter, to rise again only after 1204.

The first artists to include the Tower in their pictures
were probably Seurat, who painted it while it was still
under construction, and fe douvanier Rousseau, who
placed it in the background of his 1890 sell-portrait.
Pioneers in other fields also paid tnibute to it; for
example, the Brazilian aeronaul Santos-Dumont circled
it in a spectacular dirigible flight.

Around 1910, the Tower was rediscovered by artists
and poets, among them Guillaume Apollinaire, who
made it the subject of one of his Calligrammes. and
Raymond Duchamp-Villon, who wrote an article on il
in 1913. Besides praising its virtuosc economy of
materials (he pointed out that if the iron used in its
construction were melted down into a square plate of
the same area as ils base, the plate would be less than
2'/2 inches thick), Duchamp-Villon admired its beauty

Fi

and daring: “Across from Gathic Notre-Dame, the true
tower of modern Paris rises on the Champ de Mars.

Eoth works . . . are born of the same desire to build and
both fulfill a similar dream of superhuman exaltation.”*

It was above all Robert Delaunay who, beginning in
1909, made the Tower a central subject of his painting.
Like other artists of the time, he found that the Tower
presented a dynamic interplay of spaces, a place where
forces interacted, and where the moving spectators
themssolves became part of the drama. It provided them
with the “fourth-dimensional experience” of space-time
that they were constantly discussing, and it was also a
symbol of the new, dynamic, technical world which it
had heralded when first it was built. To seize that feel-
ing, @ new kind of painting had to be invented. The poet
Blaise Cendrars has described Delaunay's paintings of
the Eiffe! Tower:

He disjointed the Tower to fit into his frame, he trun-
cated it and bent it over to give it ils three hundred
meters of dizzy height. He adopted ten views, fitteen
perspecltives. One parl is seen lrom below, another
from abaove, the houses surrounding the Tower are
taken from the right, the left, from a bird s eye view,
from the ground . ...
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Lyonel Feininger. American, 1871—1056
® Odin I (Leviathan). 1917

Qil on canvas, 32 x39'/7"
Collection Roman Norbert Ketterer,

Campiane d'ltalia (Lugano)

As as child growing up in New York, Feininger was
impressed nol only by powerful locomoetives (see page
47) but also by the boats on the East River, close io
his home. "And in the '80's | remember the Hudson,
teeming with vessels, schooners, sloops, not 10 mention
the magnificent side-wheelers plying up and down the
river., .

Years later, at Heringsdorf on the Baltic in 1812,
Feininger made notes for his composition of the steamer
Odin (or Leviathan, the name of the huge sea manster
traditionally given to big vessels), After numerous
sketches in charcoal, he completed this version of the
subject. It is one of his rare pictures of steamers; in
general he preferred sailboats in his semi-abstractpaint-
ings. The steamer in Odin !, one of the few interesling
paintings of such a subject, is neither humorous nor
human. Analytical and severe, it represenis the resolu-
tion of Feininger's arlislic ideas at the time. (Steamer
Odin H, in the eollection of The Museum of Modern
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Art, was painted ten years later, when he was far more
concerned with the atmaspheric play of light between
sky and sea.)

Odin | is a much more demonic and frightening image
than any of Feininger's locomotives. It looks like some
powerful evil being thrusting its way ahead through op-
posing waves at night.

The big ocean-going liners of the early twentieth
century were miniature reproductions of the soclety they
served. There was a rigorous class system. Hidden be-
low the elegant superstructures, the enormous machine-
ry was operated by hard-working men, most of whom on-
ly oceasionally saw the sea and the sun. Competition be-
tween the lines led to the building of ships that could
push through any kind of weather to meet their sched-
ules, and which therefore became bigger and bigger.
The old notion that at sea you must collaborate with
nature was entirely abandoned, for now man could force
his way through almost any conditions. When the ocean
sometimes took its revenge, as with the sinking of the
Titanic, there was great astonishment.

The steamships developed a subculture of their own,
with grim harbors, a rigid hierarchy of ships and men,
and small colonies of the great nations that were nothing
but coaling stations fringing the major waterways.
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Marcel Duchamp. American, born France, 1887

& Cottee Grinder. 1911
Oil on wood, 127/e X 4%s"
Collection Maria Martins, Rio de Janeiro

Late in 1911, Marcel Duchamp's brether, Raymond
Duchamp-Villon, asked some of his friends among the
artists to make paintings for his kitchen. Duchamp's
contribution was this coffee grinder: "But instead of
making a figurative coffee grinder, | used the mechan-
ism as a descriplion of what happens. You see the
handle turning, the coffee after it is ground — all the
possibilities of that machine.”

In this intimate machine-painting, the mechanism is
portrayed through its function and persaonality. Duchamp
himsell has recognized whal a central role this work
played in his development. As Harriet and Sidney Janis
wrote in 1945;

Duchamp regards the Colfee-grinder as the key picture
o his complete work. Looking back through the struc-
lure of his achievement, the elements, constantly in one
mutation or another, in one degree ol complexily ar
another, are all present in simple form in the Gofiee-
grinder: movement, already reterred to; the magic of
mechanics; and the inimilable flair for pointed irony.
From the time of the Coffee-grinder, physical, poetic,
esthetic or iranic references lo the machine are part of
Duchamp's created world: the kinetics of the machine,
its dynamics, energy and rhythms, machine-made prad-
ucts, machine torms, and the machine jtself formulate
fis physics, fill its space. In this world, the human me-
chanism operaies like a machine and resembles the ma-
chine; natural forces are synchronized with manmade
power. Duchamp animates the machine, mechanizes the
soul. Between these counter effecis, motion becomes
pure operation without objective or conseciousness.*?



Marcel Duchamp

@ Nude Descending a Staircase, No. 1. 1911
Oil on cardboard, 37%/4x 23/2"

Philadelphia Museum of Art

(Louise and Walter Arensberg Collection)

The first version of the painting that was to create
such a sensation when shown in Barcelona and Paris
in 1912, and at the Armoary Show in New York the
iollowing year, dates from the same month as the
Cotfee Grinder. Nude, No. 3, a replica produced by
coloring & photograph of the same size as the painting,
was made a few years later for Duchamp's friend and
patron Walter Arensberg, who regretted not having
acquired the original at the Armory Show but subse-
quently added it to his collection. That Duchamp had in
mind no conventional nude is evident in his statement:

Fi=)

Marcel Duchamp

Nude Descending a Staircase, No. 3. 1916
Watercolor, ink, crayon, and pastel over
photographic base, 58 x 35'/s"

Philadelphia Museum of Art

{Louise and Walter Arensberg Collection)

... It fs an organization of kinetic elemenis, an expres-
sion of time and space through the absiract presentation
ol motion . But remember, when we consider the
mation of form through space in a given time, we enter
the realm of geometry and mathematics, just as we
do when we build a machine for that purpose. Now if |
show the ascenl ol an airplane, | lry to show what it
agaes. | do not make a still-life picture of it.

When the vision of the Nude flashed upon me, | knew
that #t would break forever the enslaving chains of
Naturalism.™®
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Marcel Duchamp

(@ The Bride. August, 1912

Qil on canvas, 35'/s % 213"

Philadelphia Museum of Art

(Louise and Walter Arensberg Collection)

The Bride is depicted as a well-oiled machine run-
ning on “love gasoline.” This differs from all earlier
mechanistic images cf beings: there are no recogniz-
able human forms, and no true machine forms aither
The Bride is an entirely new being, a creation of man
in the same sense that a machine is. In the nineteenth
century, the mechanization of man had begun to be
transformed into the humanization of the machina. The
love-machine, in its basic conecept, already foreshadows
the electronic brain,

Instead of being the representation of a mechanism
in movement, like the Coffee Grinder, The Bride is
rather the depiction of ideas and the processes of
thought. It is an image of thinking and of how thinking
functions; and since words are the crystallization of
thought, from 1912 en Duchamp's pictures seem to be
images of language as much as of anything else.

In such a situation, the rational relationships between
the parts of mechanical machines had an all foo
obvious formal pattern. Symbols like levers, shafts, and
so forth were both too simple and too obtrusive. Per-
haps for this reason, Duchamp penetrated intc a more
basic form of science — chemistry. The powers inher-
ent in chemistry are of course more independent of
man than is mechanical energy. They involve natural
elements, are less subject to external control, and also
have to do — like The Bride — with the liquids of the
body. References within the pictorial apparatus of The
Bride seem to be drawn principally frem a chemical
laboratory and apparently refer particularly to process-
es of distillation.

The irrational variety of chemistry is its forerunner,
alchemy. UIf Linde has pointed out the important role
that alchemical thecries played in the development
of Duchamp's mythology of the bride and her bachelors
(see pages 79—=80). It was at the time when he was in
Munich painting The Bride that Duchamp began to
explore this enormously complex story, which was to
find its fullest expression in the Large Glass and the
multiple notes he made for it

Question: Would you comment on the use of modern
machines and science in your work?

Duchamp: People living in a machine age are naturally
fmtluenced either consciously or unconsciously by
the age they live in. | think | was conscious enough
when | introduced derision into that sacrosanct era.
Humor and laughter — not necessarily derogatory
derision — are my pel tools. This may come from my
general philosophy of never taking the world too
seriously for fear of dying of boredom.®!

Just as Gimabue's pictures were paraded through the
streels, our cenlury has seen ihe airplane of Blériot,
laden with the efforts humanity made for the past thou-
sand years, escorted in glory to the [Academy of] Arts
and Sciences. Perhaps it will be the task of an artist
as detached from aesthetic preoccupalions and as
inteni on the energetic as Marcal Duchamp, to reconcile
art and the people. **

The prophet who wrote this in 1913 was Guillaume
Apollinaire. His prediction is the more remarkable in
that, at the time, Duchamp had barely begun to collect
his notes for the Large Glass and, in terms of actual
works, he had executed nothing that might have con-
nected him in any way at all with Blériot's airplane. We
know, however, that Apollingire wrote many of his
essays in The Cubist Painters in consultation with the
artists, and we may therefore surmise that these words
reflect Duchamp's own ideas about the kind of work
he intended to do in the future. Neither Apollinaire nor
Duchamp were at all interested in the political and
social aspecis of art; what this extraordinary statement
anticipates is that Duchamp would change the entire
conceplion of art. How loang this might take is suggested
by the vastness of the historical perspective that Apol-
linaire drew,

The ultimate result of Duchamp's application of
energy is that everything manmade is art. Cnly two
calegories remain: art and nature. The production of ma-
chines, as manmade, manufaciured objects, then comes
to play a very specific role: they are manmade-women,
or as Picabia (or perhaps Duchamp?) called them,
“girls born without mothers” (see pages B2—B83).




Marcel Duchamp

® Chocolate Grinder,
No. 2. 1914

Qil, thread, and
pencil on canvas,
LA E S s LY
Philadelphia Museum
of Art

(Louise and

Walter Arensberg
Collection)
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As a youth in his home town, Rouen, Duchamp had
seen a chocolate grinder in operation in a confec-
tioner's window. This image seems (o have impressed
him greatly, and he made several representations of it
Although by 1212 he had officially decided to abandon
oil painting, he took il up again in 1913 to paint the
first version. Chocolate Grinder, No. 2, a year |ater, is
fabricaled of string glued onto the canvas with paint
and varnish and sewn at the intersections. Machines
are manufactured of whatever kind of materials are
required. The introduction of “unworthy = materials was
another blow at Renaissance conceptions of art

The Chocolate Grinder is the first painting to depict
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a machine as an object worthy of a portrait. I is diffi-
cult to know how close the likeness is, though in this
version the radial threads enhance the impression of
movement. The chocolate grinder was destined to be-
come a central figure in the |ower part of the Large
Glass, a "bachelor apparatus’' corresponding o the
bride in the upper half. As already noted, Duchamp was
relatively less interesied in mechanics than in the mare
basic, hidden, and mysterious forces of chemistry. May
one conjecture that, just as Duchamp presented The
Bride to Picabia shortly after it was painted, he also
made him a gift, so to speak, of all the beautiful forms
of the mechanical machine?




Mareel Duchamp
@ The Bride Stripped &8
Bare by the Bachelors §
(first study far

the Large Glass). 1912
Pencil and wash,

9%/a X} 125"

Cordier and Ekstrom,

Inc., New York EreA A A e

This drawing was done in Munich in July, 1912, during  in white. The generative operation took place within
the same sojourn in which Duchamp produced The a “cosmic oven,” whose lower and upper parts, again,
Bride. Below his signature and the date at the bottom were respectively male and female;* the mercury was
left, it bears the inscription: Premiére recherche pour: la  contained in a vessel of pure glass — a metaphor often
mariée mise & nu par les célibataires, and in the center: applied to the Virgin. It seems likely that the upper
Mecanisme de la pudeur/Pudeur mécanique. part of Duchamp's Large Glass relates o the philos-

The unusual subject of the disrobing of a bride by opher's mercury, which is the principle boeth of the
two bachelors has unexpected precedents. Ul Linde universal love of nature and of redemption through
has found some specilic examples indicating that the work; while the lower part, the bachelor's apparatus,
underground science, alchemy, was one of the main is connected with the alchemical concept of sulphur.
sources of inspiration for Duchamp when he evolved
the mechanics of the Large Gfass.* The scene of the
undressing of the young malden is depicted in many
alchemical treatises. We reproduce an illustration for a
text by the philosopher Solidonius, in which the loss
of color that the alchemists’ material undergees in the
course of liquefaction and transmutation is |ikened to a
young virgin being divested of her rich apparel cn the
eve of her nuptials, to offer herself to her bridgercom
in all her splendid nudity.™

Many notations for the Large Glass in Duchamp's
Green Box seem to be his subsequent elaboration of
ideas that originated within the system of alchemical
mysticism. The "Great Work” of the alchemists was to
produce gold by effecting the “philosophical marriage”
of the baser, dry, male element, sulphur, and the volatile
female element, mercury. These are frequently repre- Bride Stripped Bare. From a manuscript of the philo-
sented by a king dressed in red and a gueen robed sopher Solidonius (after Eugéne Canseliet, Alchimie)
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FOVANEAY
COSMIQVR.

Cosmic Oven

Woodcut from

Annibale Barlet,

La Theotechnie
ergocosmique,

Paris, 1653

(after Kurt Seligmann,
Magic, Supernaturalism,
and Religion)

Other notes in the Green Box also refer to “an arbor-
type of the Bride." This has iis parallels in the (seeming-
ly paradoxical) alchemical concept of mercury as a na-
ked Virgin and “arbor philosophica."*® Perhaps the most
famous embodiment of alchemical concepts is 0 be
found in the tarot cards, which are directly connected
with the Great Work. The cards [n this pack, like the doc-
uments in Duchamp's Green Box, can be constantly re-
shuffled and reinterpreted. Duchamp makes many ref-
erences to the pendu femelle. The tarot card Le Penau
("Hanged One") represents sacrifice and ordeal; the
characteristics associated with it seem to epilomize
Duchamp's attitude toward art and life:

The purifications undergone have prépared the strong
Soul for the accomplishment of the Greal Work. This
demands on the part of the operator absolute disin-
terestedness. If he owns treasures, he should dissem-
inate them for those who will benefit by harvesting
them. Renouncing the practical course taken by most
human beings, he should have the courage for gener-
ous self-forgetfulness and the disavowal of any ir-
resistibly agitating love.%

Mercury as Virgin and
“Arbor Philosaphica’
Woodeuwt, from Pandora,
Basel, 1568

(after C. G. Jung,
Psychology and Alehemy)
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Marcel Duchamp
% The Bride Stripped Bare by Her Bachelars, Even
the Large Glass). Original 1915—1823; replica by

{
Marcel Duchamp and UIf Linde, 1961

Dil, lead, lead wire, foil, dust, and varnish on glass,
9*3!' x Sfllurlﬂff
Meoderna Museet, Stockholm

After his initial researches, begun in 1912, Duchamp
worked on the Large Glass itself for nine years, from
shorlly after his arrival in America in 1215 until he
abandoned it, unfinished, in 1923. It is probably the
largest single project in modern art and may also be the
most important.

It is a “painting” on glass, but most of the materials
used are not conventional artists’ materials. I contains
many dynamic elements, but no physical movemenl
Asked whether he had intended |t as the sketch for a
mobile construction, Duchamp replied: "Not at all. It is
like the hood of a car: the part that covers the motor.”®
There is, of course, one kind of actual mavement, for
the relations between the forms on the glass and those
seen through it, or reflected in it, constantly change as
the spectator moves. Another kind of movement is im-
plicit and plays a more important role. All the elements
in the painting are easy to distinguish separately, but
they are obviously related to one another like cog-
wheels in 2 machine: ane part is decisive far the next

Many texts have been written lo explain and com-
ment on the work. Duchamp himself has indicated its
significance for him as regards the mechanical world;
“The composition obviously partakes of an attitude
toward machines, an attitude not in the least admiring
but ironic, which | must share with Raymond Roussel,
as manifested for me in the production of his Impres-
sions of Africa which | saw about 1810."*" Actually. it
was in 1911 or 1912 that Duchamp and Ficabia, together
with Guillaume Apollinaire, attended a production of
Roussel's play, in which, as in the writings of Alfred
Jarry, machines are intimately connecied with sex.

The Large Glass can be read as an intricate machine.
Its mechanics are described in detail in the documents
regarding Its genesis, inventory, and instructions for
use that Duchamp published in 1934 (intentionally pre-
sented unbound and in random order.)*® With the help
of this collection, one can distinguish a kind of verbal
movement, also; a constant change in the tunctions or
identities of the different parts is produced by ambigu-
ities and puns. The ambiguities become multiplied when
agne looks at the glass [tself. Perhaps these changing
significations can be regarded as among the more
important fuels for the machine of the bride and the
bachelors. The most intimate and sentimental feelings
and relations of the human race are treated in the
language of an instruction manual; and the relations
between the bride and her bachelors are hardly con-
ventional ones.
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Francis Picabia. French, 18791953
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{® Fille neé sans meére (Gir! Born without a Mother). c, 1915

Pen and ink, 10%/: X 8Y/2"
The Metropalitan Museum of Art, New York
(Alfred Stieglitz Collection, 1949)

One of the most fruitful encounters in all modern art
was that which took place in 1910 between Marcel
Duchamp and Francis Picabia, eight years his senior.
For both men, all existing modes of art seemed inade-
quate for the expression of medern concepts, and there-
fore new means had to be found.

Central to their thinking were ideas about the machine
and its erotic significance. After attending together the
performance of Roussel's Impressions of Africa (see
page 80), the two artists must have had many discus-
sions on this theme in the years during which Duchamp
was developing the ideas that were to culminate in the
Large Glass; and his gift of The Bride to Picabia in 1912
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can hardly have been made without reference to its
content.

On the vessel that brought Picabia and his wife to
the United States for the first time, in 1913, to attend
the Amary Show in New York, he became fascinated
with a dancer, Mlle Napierkowska, His memories of her
seem 1o have become Interwoven with his ideas about
the mechanical world. It was not, however, until he ar-
rived in New Yark on his second visit, in 1915, and renewed
his close contacts with Duchamp, that Picabia fully
discovered the polentialities of the machine. In an

interview that he gave in Duchamp's studio that Octo-
ber, he declared:




Francis Picabia

© Fille née sans mére (Girl Born without a Mother)
c. 1917

Gouache on railway-machine diagram, 19%s % 25'/2"
Collection Mr. and Mrs. Arthur A. Cohen, New York

This visit to America ... has brought about a complete
revelution in my methods of work.... Prior to leaving
Europe | was engrossed in presenting psychological
studies through the mediumship of forms which I created.
Almost immediately upon coming io America it flashed
on me that the genius of the modern world is in ma-
chinery and that through machinery art cught to find a
most vivid expression ... | don't know what possibili-
ties may be in store. | mean simply to work on and on
until | attain the pinnacfe af mechanical symbalism.®'

Picabia, perhaps acting on a suggestion made by
Duchamp, called the machine the “girl born without

a mother” — a female being, created by man. It may
be significant, with reference to Duchamp's ideas about
alchemy, that its practitioners regarded alchemy as a
magical means of fertilization whereby a child can be
generated without a mother. The phrase “daughter
born without a mother"” to characterize the machine had
been used by Paul Haviland in an article that appeared
in the autumn of 1915 in 2981, the review published by
Allred Stieglitz, with whose gallery Picabia had been
closely associated ever since his first visit to America.
Picabia himself subsequently gave the title La Fille
nda sans mére to the collection of poems and drawings
that he published in Lausanne in 1918,




Francis Picabia

@ Volla la temme (Behold the Woman). 1915
Watercolor, oil, and gouache, 28%/4 = 187/
Collection Robert Lebel, Paris

Voild la femme is one of Picabia's first machinist
paintings. It is of a relalively simple kind, in which
machine forms completely dominate the pictorial lan-
guage. The female apparatus ('girl born without a
mother”) is a kind of pump or compressor. This monu-
mental image reveals how impressed Picabia was by
machines when he first discovered them.

As a background to understanding the content of the
works from Picabia’'s machinist period, 1915 to about
1922, one should realize how turbulent a life the artist
led during those years, Born in France of a Cuban
father and a French mether, he made two trips between
Europe and New York during the war years, with the
threat of being charged with desertion from French

military service constantly hanging over his head, His
energies were divided belween participation in the ar-
tistic activities of his friends in America and the diplo-
matic missions to Cuba that were the pretext for his

transatlantic voyages. His sentimental life was ex-
tremely confused, his health became undermined by
drugs and alcohol, and he suffered from neurasthenia.
For Picabia, machines represented a new, unsenti-
mental, "mechanical” kind of life that he tried to lead,
free from any conventional restrictions or responsibili-
lies. The idea that machines have no morals was one
that he found highly attractive. He used his love of the
machine as a platform for a pyrotechnic display of his
attitude toward life — skeptical, ironical, hedonistic.




Francis Picabia i
®) Tableau peint pour raconter non pour prouver i
{Picture Fainted To Relate Not To Prove). 1815
Pen and ink and gouache on tracing paper,

Bx 6" (composition)

Caollection Carl Fredrik Reutersward, Stockhalm

This is the sketch for an important machine painting
that has now disappeared (as has Canniballsm, another
work of Picabia's in which the influence of Duchamp's
Large Glass is strongly apparent).®® In the finished
painting, the structure of the machine is more monu-
mental. Picabia treated his machines with a free hand,
taking away details, adding color. As William S. Rubin
has pointed out, these works, by comparison with the
illustrations in mail-order catalogues or newspaper
advertisemenis on which some of them were based,
"are as different from their commercial models as are
Lichtenstein's paintings from the cartoons that inspired
them. Their layout, distribution of accents, and firm
contouring reflect a hand and eye still informed by the
taste and discipline of Cubism."™3

The inscription at the top, 'Little loneliness in the
midst of the suns,” refers to the female sex-organ.
Picabia's hinting at the endless love-life of machines is
sometimes obvious, at other times, as in this case
discreet and private. The title and inscription are typical
of the privacy of the jokes in the texis that Picabla
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provided as accompaniment for his pictures. He held
deep convictions about the strength of machines. Their
strong plastic forms not only pleased him aesthetically
but also symbolized his philosophy of Nietszchean su-
periority. In creating the machine, man had actually
been more powerful than God. because he had suc-
ceeded in creating a being straonger than himself. Part
of this superiority game was to confuse the spectator.
Most of Picabia's machine paintings have very inier-
esting titles, and many also contain inscriptions. How-
ever confusing they may seem, he himself declared that
they were highly relevant: “In my work the subjective
expression is the title, the painting is the object. But
this object is nevartheless somewhal subjective be-
cause it is the pantomime — the appearance of the
title; it furnishes to a certain point the means of com-
prehending the potentiality — the very heart of man."*
The relation between a painting and its title sometimes
seems close, at other times more haphazard. In a
world of exaltation, the inscriptions act like mental
catapults, throwing our fantasy out in all directions.
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Francis Picabia

{® Prenez garde & la peinture
(Beware of Wet Paint)

c. 1916

0il, enamel, and metallic

paint on canvas,

36"/2 X 28°/4"

Moderna Museet, Stockhalm i

After returning to Europe from his second visit to
the United States, Picabia settled for a while in Bar-
gelona and began to publish a review, which he called
3971 after Stieglitz’s 291. It was issued intermitiently
from Barcelona, New York, Zurich, and Paris between
1817 and 1924. In the second number, one of his friends
described the aesthetic shared by Picabia's circle:

. [To an artist of this sort] the knowledge of an object
“in itself" is regarded as secondary; the principal thing
is the expression of the extremely variable plastic
reactions that objects can provoke among themseaives,
and — as regards man — the mental states that de-
termine the spectacle of those reactions .... The world

PRENEZ Q_@;R;EE{ _:'

of ideas and forms appears Iike a sympathetic cosmos
filled with correspondences, relationships, and resem-
blances. He perceives what may be the cammon link
between a flower and a combustion engine, belwsen a
line and an idea, a color and a memary, a love and a
chemical phenomenon, a biblical personage and a doc-
trine of art, a piano and a comb, the sea and a streeil-
car. What might be taken in him as an affectation of
the comic is only the result of a pure ingenuousness,
a strong and sincere desire to express everything hu-
man by the most direcl means. His only objective is 1o
iriust, to project into material form the realities of his
inner sell. So every work of art becomes the representa-
tion of a private world, re-created fn a man's image.**




ICl, C'EST ICI STIEGLITZ
FOI ET AMOUR

Francis Picablia

@ lei, c'est ici Stieglitz

{Here, This Is Stieglitz). 1915

Pen and red and black ink, 297/ % 20"

The Metropolitan Mussum of Art, New York
(Alfred Stieglitz Collection, 1949)

Picabia sometimes used in an explicit way the inviting
possibilities that machine forms offered for symbolism.
The meaning of these =zymboels, however, could be
understood only by his clesest iriends and was com-
pletely confusing for all others. Confusion was an inten-
tional principle in his art; and Picabia's pictures often
seem 1o gain more from evocation than they might from
a precise knowledge of their meaning.

His portrait of Alfred Stieglitz appeared in 1913 on
the cover of the July-August issue of 287. William Gam-
field has recenily explained the circumstances that
account for Picabia's portrayal of Stieglitz as a broken
camera and for the accompanying inscriptions.®® After

the Armory Show of 1913, Stieglitz felt that the work
he had set oul to do, the introduction of modern art in
the United States, had been accomplished, and he
was therefore planning to close his gallery. Some of his
younger associales disagreed, feeling that much still
remained to be done to help Americans discover them-
selves through art and photography. Marius de Zayas,
a close friend of Picabia's, expressed this view strongly
in an article in the same number of 297 for which
Picabia's portrait served both as cover and as pictorial
equivalent. it may be interpreled: Here, this broken-
down camara is Stieglitz, who in spite of his faith and
love has failed to attain his ideal.




Francis Picabia

@ Partrait de Marie Laurencin. ¢, 1917
Watercolor, 22 <177/s". Collection Mrs
Birmingham, Michigan

(The Lydia and Harry Lewis Winston Collection)

. Barnett Malbin

Like lei, ¢'est ici Stieglitz, this is another of Picabia's
mocking machine-portraits, Marie Laurencin was among
the group of avant-garde painters and poets from Paris
who settled in Barcelona during the war, where Picabia
and his wife met them on returning to Europe in 1916
According to Gabrielle Buffet-Picabia, Picabia asso-

B8

ciated the wvivacious, lively Marie Laurencin with a
ventilator — a breath of fresh air in this closed and
isolated eircle.” The inscriptions relate directly to the
life of his model: & I'ombre d'un boche refers to the
fact that her hushand was a German, whose national-
ity indeed shadowed their lives during the war; le
fidele Coco was her dog. Such a mingling of his own
private reactions with literal facts in the biography of
his subject was typical of Picabia. He intentionally used
this kind of mixture in his art to denocie the interplay
petween what is easily understandable and what is
completely incomprehensible.
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Francis Picabia

@©) Parade amoureuse (Amorous Parade), 1917

Oil on canvas, 38 ¥ 28"

Callection Mr. and Mrs. Marton G. Neumann, Chicago

Parade amoureuse is one of the most ambitious of
Picabia's surviving machine paintings, and a highly
characteristic example of his great gift for marrying
title and picture. Nothing in the completely irrational,
non-functional machine depicted here suggests an
erotic situation, beyond that which is implicit in many
machines, The title, however, adds a great deal. By

i £ . W "
i  PARADE AMOUREUSE
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triggering our imagination and at the same time in-
creasing our confusion, it enhances the effect that the
painting has upon us.

Once Picabia realized the potentiality of machine
symbolism, he felt that any combination, any absurdity,
was possible and worth 1rying. In the words of Marcel
Duchamp: “Picabia, being very prolific, belongs to the
type of artist who possesses the perfect tool: an inde-
fatigable imagination.™*

This is one of the first examples in which we see the
influence of de Chirico's uptilted perspective, which
appears so often in Dadaist works (see pages 110, 120).
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Francis Picabia -
® Révell Matin >
fAlarm Clock), 1918 el
Ink, 12"/2%9" >
Collection A

Mrs. Barnett Malbin,
Birmingham, Michigan
(The Lydia and

Harry Lewis

Winston Gollection)

In February, 1918, Picabia went to Switzerland for
treatment of neurasthenia. In Lausanne, he published
the collection of 51 poems and 18 drawings that he
antitled La Fille nee sans mere (see page B3). It imme-
diately attracted the attention of the Dada group in
Zurich, and a few months later Tristan Tzara began a
correspondence with Picabia — who up until then had
not even heard the word “Dada” Early the following
year, the Picabias went 1o Zurich to visit the Dadaists,
who, they discovered, had been working for several
years in a direction very similar o that of Picabia, Du-
champ, and Man Ray.

90
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REVEIL MATIN

The meeting of 391 and Dada was celebrated in new
issues of 391 and of The Dada Review. 391 appeared
on bright pink paper. Arp, Tzara, Picabia and myself
contributed to the two magazines, not only with indi-
vidual work but by the execuiion in common of an
illustration for Dada Nos. 3 and 4. Every detail of this
illustration is still fresh in my mind. The medium was an
old alarm clock which we bought for a few cents and
took aparl. The detached pieces were bathed in ink and
then imprinted at random on paper. All of us watched
over the execution of this automatic masterpiece.

— Gabrielle Buffet-Picabia, 1951.%*
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Francis Picabia I H
@ Mouvement Dada 0 |
{Dada Movement). 1919 j
Pen and ink, n 1
20"/a X 14Y/4" (irregular; |
sheet) 1
The Museum ]
of Modern Art :
MNew York :
:




Francis Picabia

© Le Fidéle (The Faithiul One). c. 1917

Gouache and watercolor, 23X 181/,"

Collection Mr. and Mrs. Arthur A, Cohen, New York

“Laughing. she corrects manners,” and "The: Faithiul
inscribed above his signature, are Ficabia's tributes to
his wife. Richard Hunt has written of Picabia's erotic
machine-pictures: “. . , their common unit is the measure
of irany; to compare man's most subtie feelings, and his
mest passionate, noble, yet murderous ardor to the
movements of a machine is to indulge a very haughty
sarcasm and a great deal of auto-irony (‘Making love is
not modern; yet it is still what | love best.’)."®




Francis Picabia

Novia (Bride). 1917
Oil, 45%/s % 35"
Formerly collection
Tristan Tzara, Paris

There are sevaral versions of Novia; one appeared on
the cover of the first issue of Picabia's review 391.7'

Picabia's machine pictures may be divided into
categories. Novia belongs to the freest, most Impres-
sionistic type, in which machine elements are ren
dered without any concern for their possible function-
ing. At the opposite extreme are faithful reproductions
of engineering drawings, in which the mechanical ob-
jects appear almost entirely unchanged, except far the
addition of color (e.q. Fille née sans mére, page 83),

93

or slightly altered by retouching (e.g., Tableau peint pour

raconter ..., page 85), A third kind includes ordinary
objects, such as the camera in /ci, c'est ici Stieglilz
(page87)orthewindshieldin Le Fidéle (opposite). The free
drawings with vaguely mechanistic associations with
which Picabia illustrated his poems, as in his volume
La Fille née sans mére, constitute a fourth type. Finally,
there are drawings, very geometric in effect, that show
strictly linear elements, somelimes with the lines ar
background heightened with celor (&.g., Tickets, 1917),7?
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Francis Picabla
(@ Les lles Marquises (The Marquesas). ¢, 1916—1917
Ink, 8% 10"2", Collection Paride Accetti, Milan

How freely Picabia applied titles to his machinist works
i1s shown by the fact that the sketch for Prostitution uni-
verselle is inscribed Les Iles Marquises,

In 1921, when public interesl in Picabia's paintings was
at its height, a French journalist attacked his use of
engineering diagrams, advertisements, and instruction
manuals as sources. Picabia wrote:

So Picabia has invented nothing, he copies. Yes, he
copies the werking-drawing of an engineer instead of
copying apples. To copy apples is understandable to
averyone' to copy a turbine is idiotic. In my cpinion, whal
is even morg idiolic is that Les Yeux chauds [one of his
pafntings at the Salon d Automne], which yesterday was
indadmissible, should now, simply becausa [t represents
a convention, have became a painting intelligible to all.”?
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@ FProstitution universeile (Universal Prostitution).

Yale University Art Gallery, New Haven, Collection of the
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1916. Ink and tempera on cardboard, 313/ % 43%/."

Société Anonyme




Francis Picabia

® L'Enfant Carburateur (Child Carburefor) c. 1919
Gouache and oil on wood, 487 97/a”

The Solamon R. Guggenheim Museum, New York

Child Carburetor is one of the works of Picabia most
closely based on an engineering diagram. Since the
carburetor within an automobile’s motor performs the
vital function of achieving the proper mixture of gas
and air lo ensura the firing of the cylinders, its erotic

symbolism can readily be connected with the Bride's

“love-gascling” in Duchamp's Large Glass

In this painting, black is used with metallic gold and
silver to suggest the beauty that Picabia saw in machine
forms. During his lifelime, he owned a long series of
powerful sport cars. Fast, funny, free, unexplored, and
independent of old institutions, they were the periect
embodiment of Picabia's life-style; moreover, their func-
tional shapes, which had nathing te do with nature but
were wholly manmade, symbolized man's creative power.




Francis Picabia

@ Stage model for “Relache.” 1924

Gouache on cut paper and cardboard with wire and
thread, 15'2" high X 20" wide X 8" deep
Dansmuseet, Stockholm

Although Picabia had tormally severed his connec-
tion with the Dadaists some time beiore. in 1924 he
undertook to design the seftings and costumes for a
ballet to be produced in Paris at the end of the year
by Roll de Maré's Ballets Suédois. It bore the typically
Dadaist title Re/dche, which is the word used to denote
that a theatre is closed because the season has been
suspended or a performance canceled. With unantici-
pated irony, the opening performance at the Théatra
des Champs-Elysées, planned for the end of November,
had to be postponed because of the illness of the
choreographer and leading dancer, Jean Borlin: when
the ballet was finally produced a week later he came
on stage in a wheelchair,

Picabia's decor for Reldche is the culmination of his
machinist period. At the raising of the second curtain
(partly transparent and bearing insulting texts). the
Spectators were blinded by 370 spotlights with metal
reflectors directed toward them. The intensity of the
lighting varied with the rhythms of Eric Satie's music
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The ballet was composed of two short parts; as Satie
hated intermissions. Picabia undertook to provide
instead a twenty-minute film. He wrote the scenario in
twenty-four hours, and a young film maker, Reng Clair,
shot it in three weeks. It was given the title Entracte. "an
interlude from the boredom of monotonous life and con-
ventions full of hypocritical and ridiculous respect.”

Shortly after the opening of Refache, which received
only twelve performances, Picabia withdrew from the
cultural life of Paris. He built a villa in the south of
France and did not come back to Paris to live until 1936.

Now, what can be said of Relache itseli? It is perpetual
mation, life, it is the minute in which we seek fo be
happy; it is light, riches, luxury, love, free from the con-
ventions of shame: without a moral for the stupid, without
artistic researches for snobs: Reliche may equailly well
be alcohol and opium as sports, strength, and health; it
is baccarat or mathematics.

Relache is the optimism of happy peapfe, in which
vou will see a very beautitl woman. a very handsome
man, many very handsome men: overpowering lights,
all whirling 'n a movemeni as rapid and agreeable as
that we experience when riding in a 300-horsepower car
on the best highway bordered with trees that seem bent
by the illusion speed produces . — Picabia, 193174



Georges Ribemont-Dessaignes
French, born 1884

@® Young Woman. c. 1918

Qil on canvas, 28%4 23%:"

Yale University Art Gallery, New Haven,
Collection of the Société Anonyme

In 1918, a number of writers in Paris — among them
André Breton, Louis Aragon, and Paul Eluard — saw
Dada periodicals from Zurich and became aware of
what had been going on there during the war years.
The following year, Duchamp came back from New Yaork
and stayed with Picabia. They established contact with
the Paris Dada group, which was soon joined by Tristan
Tzara, who came from Zurich toward the end of 1919,
Other artists in the circle were Duchamp’s sister Su-
zanne, her husband Jean Crotti, and Georges Ribemant-
Dessaignes, a painter and writer known to Duchamp
from his frequent visits to Puteaux before the war.

Discussions among the Paris Dadaists were on a
melaphysical plane, concerned with the situation of art.
Duchamp seemed to them to have removed the support
and border lines for traditicnal concepts of arl, The main
problem was how 1o fill the resulting vacuum by con-
tinuing to express oneself through images. The Large
Glass and related works, such as the Chocolate Grinder,
provided major inspiration. Ribemont-Dessaignes has
described Duchamp as: . .. a comst thal crosses
and attracts the solar system without our knowing
whether it belongs to it or nat, It is in the midsl of space
on the same road as dada, but with other seasons, days
and nights. It will never pass over the same route but
its light and the trail of its light has been seen."’*
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With readymades such as the Bicycle Whee! (page
102), Duchamp had declared thal all manmade objects
were arl. Machines, as manmade makers of objects,
then moved upward in the hierarchy, while to paint non-
tunctional machines was to create a new superari
Images of irrational, mocking machines gave artists the
opportunity to introduce new forms, unpredicted and
dynamic, and new materials. As symbols of process, of
new, dynamic, ever changing concepts, machines epito-
mized the complexity of the siluation thal Duchamp
had created. Many of these machines were a kind of
mocking self-portrait; the artists saw themselves as ir-
rational machines producing irrational products, just as
rational machines produced rational products.

The paintings of Ribemont-Dessaignes were strongly
influenced in subject matter and technique by Picabia's
machinist works. Ferhaps because he found it im-
possible 10 creale new pictorial images of his own,
Ribemont-Dessaignes eventually abandoned painting
altogether to devote himself to other forms of Dadaist
(and later, Surrealist) expression. Duchamp has paid
tribute to his role: "He acted 'Dada’ and he gave Dada the
support of his acule sense of revolt ... .. he went beyond
an anti-painting or anti-writing attitude. The deepest
a-metaphysical metaphysics of Dada were in great part
the contribution of Ribemont-Dessaignes."™
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Man Ray. American, born 1880

@ Dancer/Danger (L'Impossibilité). 1920
Oil, airbrushed on glass, 24 X 16"
Collection Mme André Breton, Paris

Man Ray was closely associated with the proto-Dada
activities of Duchamp and Picabia in New York. In
1920, he joined Duchamp, Katherine 5. Dreier, and
others in founding America's first museum of modern
art — the Société Anonyme, whose collection is now in
the Yale University Art Gallery. In his autobiography,
Man Ray relates that he decided to include in an exhibi-
tion of the new museum ...my l|atest painting
an airbrush composition of gear wheels, which had been
inspired by the gyrations of a Spanish dancer | had seen
in a musical play. The title was lettered into the compo-
sition: it could be read either DANCER or DANGER.""
The Impossibility is either identical with this painting
or Is.a variant of it.

Like se many other artists of this century, Man Ray
began as a technician. He earned his living as drafts-
man for a company that specialized in engineering and
machinery. To speed up his work, he made use of an air-
brush and one day was inspired to use it in his own art.
It allowed him “to paint a picture, hardly touching the
surface — a purely cerebral act, as it were,'”®

Man Ray has described Dancer/Danger, one of the
paintings he produced in this way, as a kind of revenge
on all the uninspiring rationality that he ordinarily had
to depict. Three cogwheels locked together is a mechan-
ical atrocity; of course, they cannot turn. The big wheal
15 another offense to the mosl basic mechanical laws:
its cogs are not of the same size




Man Ray

™ Rayograph. 1922
Phaotagram, 9%/a=7'/4"

The Museum of Madern Art,
New York

(gift of James Thrall Soby)

In July, 1921, Man Ray arrived in Paris, where he im-
medialely joined Picabia, Duchamp, and others of the
Dada group. While pursuing his career as a painter, he
supported himself by photography. One day, an un-
exposed "sheet of phoio paper got into the developing
tray ... and as | waited in vain a couple of minutes for
an image to appear... | mechanically placed a small
glass funnel, the graduate and the thermometer in the
tray on the wetted paper. | turned on the light; before
my eyes an image began to form distorted and re-
fracted by the glass more or less in contact with the
paper and standing out against a black background . ..”
He gave the name “Ravographs’ to the accidentally
discovered process, “starllingly new and mysterious."™
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Thus, with his usual direct approach and taste for
simplification, Man Ray look away the optical and me-
chanical side of photography and let chemicals do the
whole job. As if in mockery of the mechanical world,
he often showed in his Rayographs some scaltered
machine parts, useless but beautiful.

In Berlin at about the same date, the Hungarian paini-
ar Laszlo Mnh{]ly—N.’-!gy was making photograms si-
milar to Rayographs by placing three-dimensional ob-
jects on light-sensitive paper: "...thus not only were
contours recorded and, in the case ot transiucent ob-
jects, lexture as well, but also cast shadows. The photoc-
gram technique has been enriched by modulating the
light which is allowed to fall on the object-strewn paper.”®
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Morton Livingston Schamberg
American, 1881—1918

® Untitled. 1916. Oil on wood, 19'/s
Collection Mrs. Jean L. Whitehill, New

The Philadelphia artist Morton Schamberg, like P
bia, somelimes found inspiration in catalogue illust
lions. This mechanical abstraction is suppt y based
on a stocking machine reprod d in a catalogue bor-
rowed from his brother-in-law, a manufacturer of ladies’
hosiery; but as his brother abserved when he saw the

the goddamn thing wouldn't w

Schamberg, who knew Picabia and Duchamp when
they lived in New York, was one of the first to create
machine composilions, in parl inspired by theirs, yet
representing quite another conception. Instead of be-
coming subjectively involved with the symbolism of
machines, Schamberg's interest was purely in their
forms. He creates an isolated world, complete in itself—
a microcosm of quiet beauty and asymmetrical balance
ruled by laws of logic. His work reflects his natural self-
control. Many years after his death, Duchamp recalled
his personal charm and declared: | felt quite close to
him in his grasp of one ‘future’ which is our ‘today’.
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Morton Livingston Schamberg

@ God. c. 1918

Miter box and plumbing trap, 10"/ high
Philadelphia Museum of Art

In his studic on Chestnut Sireet, Schamberg had a
leaky washbasin, which he never succeeded in repair-
ing. Perhaps this Inspired the interest in plumbing that
is reflected in several of his paintings but most notably
in the assemblage he called, with highly blasphemous
overstatement, God. With this wark, Schamberg picked
up Duchamp's idea of the readymade and adapted it in
a personal way. The juxtaposition of a miter box and
plumbing trap differs in spirit from, for example, Du-
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champ’s assisted readymade With Hidden Noise (1916)
— two brass plates framing a ball of twine, with an un-
known object concealed inside it. Schamberg's approach
remains formal rather than literary; God aciually has
the same tactile qualities as his paintings. It is more
consciously and less mockingly "“art” than a work fo
which it i= obviously related — the up-ended urinal
that Duchamp christened Fountain and submitted to the
Society of Independents exhibition of 1917, under the
name “R. Mutt” In this connection, one also cannot
forget Duchamp's statement when protesting the refusal
of the hanging committee to show his entry as sculpture:
“The only works of art America has given are her plumb-
ing and her bridges.""




Marcel Duchamp. American, born France, 1887
Bicycle Wheel. Original 1913, lost;

replica by Per Olof Ultvedt and UH Linde, 1960

(nat iflustrated)

Bicycle wheel on wooden sloal, 53/
Moderna Museet, Stockholm
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In 1913, Marcel Duchamp fastened a bicycle wheel
upside down an a kitchen stool as an invitation to every-
one to spin il. This was the first of his "readymades’” —
in André Breton's definition, “manutactured objects pro-
moted to the dignity of art through the cholce of the
artist."** |t is the first modern work of art to use actual
motion to express its meaning. Two years earlier, in
painting the Coffee Grinder (page 74), Duchamp had
defined a mechanism through its movement. In the
8icycle Wheel, the machine no longer has a function.
The motion is isclated, and a quite different question is
posed: What is the border line between art and reality?

To understand the readymades, one must relate them
lo collage, discovered by Brague and Picasso a vear
or so belore. If the artist is no longer depicting reality,
but instead using parts of this reality, such as pieces of

oileloth or newspaper, as parts of his picture, how then
can you decide what a work of art should be? The
readymades represented Duchamp’s answer to this
guestion; they were “a torm of denying the possibility
of defining art."®* As he said years later: "I came 1o
feel an arlist might use anything — a dot, a line, the
most cenventional ar unconventional symbol — to say
what he wanted to say."® This proposition can be dem-
onstrated by choosing: it is the act of choice that is
decisive. Duchamp chose a series of very different ob-
jects from the machinemade category: a bottle rack
a snow shovel, a steel comb, a typewriter cover —
about fifteen in all, exclusive of replicas. One seems
close to the conclusion that machines become the artists.
Duchamp left the Bicycle Wheel untitled but gave other
readymades titles intended to excite the imagination.
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Marcel Duchamp

(® Rotary Glass Plate (Precision Oplics). 1920
Motorized construction: painted glass and matal,
312" high x3'4” wide X B"/2" deep

Yale University Art Gallery, New Haven,
Collection of the Société Anonyme

When Duchamp constructed the Rofary Glass Plaie
in 1920, he went even farther than he had with his ready-
mades in abandoning conventional ideas about what
constitutes a work of art. Almost halt a century later,
we still experience a certain difficulty in recognizing
this machine as such. Man Ray, who photographed it
when it was ready for its first trial, described it as: “a
strange machine eonsisting of narrow panels of glass on
which were traced parls of a spiral, mounted on a ball-
bearing axis connected to a motor. The idea was that
when these panels were set in motion, revolving, they
completed the spiral when looked at from the front.”"®

As is often the case with Duchamp, the meaning of
this art machine is a kind of visual pun. When the blades
of the three-dimensional construction are set in motion,
that is, when the fourth dimension is added, a spectator
piaced directly in front will perceive continuous circles,
dematerialized and two-dimensional. Thus, by the addi-
tion of the fourth dimension, space becomes reduced
to a flat, intangible surface.

An earlier etfort of Duchamp’s lo create an intgrplay
of several dimensions was his Three Standard Stop-
pages of 1913—1914, described by a nota in the Green
Box: "...a straight horizontal thread one meter long falls
from a height of ane meter on to a horizontal plane
twisting as it pleases and creates a new image of the
unit of length.” In this case, of course, the element of
chance enters In (used here far the first time in a work
of art, and used both as technigue and subject).

Duchamp was very interested in the theories and
speculations of two French mathematicians, Poincare
and Jouffret, who had written about a non-Euclidean,
fourth-dimensional geometry. This postulated that our
three-dimensional world could be regarded as a kind of
shadow cast by a fourth-dimensional reality, just as a
three-dimensional object casts a two-dimensional shad-
ow. Underlying Duchamp's optical machines is this
cancept of a gliding system of dimensions and realities.

Marcel Duchamp

i Rotary Glass Plate (Precisfon Optics). Original 1920;
replica by Per Olof Ultvedt, Magnus Wiboem, and K.G.P,
{ultén, 1961

Motorized construction: painted plexiglass and metal,
4'9” high % 310" wide X6'4” deep

Moderna Museet, Stockholm



Marcel Duchamp

@ Rotary Demisphere (Precision Optics)
1825

Motorized construction:

metal, painted wood, velvet, and glass,
59" highx 28" wide < 20" deep
Collection Mrs. William Sisler, New York

This is Duchamp’s most elaborate visual-
pun machine. A series of lefters that he
wrote from MWarch to October, 1924, to
Jacques Doucet, who had commissioned
It, shows the pleasure that he tock in ils
construction. The power of an electric mo-
tor is used to cause a white demisphere,
painted with a series of black eccentric
circles, to revolve. The rotation makes the
demisphere appear dematerialized and
seem fo recede into depth instead of pro-
truding. The visual pun is accompanied by
a verbal one engraved on the outer edge
of the encircling copper ring: Rrose Selavy
et moi esquivons les ecchymoses des es-
guimaux aux mots exquis.

Duchamp took the same painstaking
care in choosing and placing the machine
parts for the construction and the detalls
of its base as a traditional sculptor would
take in handling the clay from which he
models his sculpture. After the machine
was completed, however, he wrote Doucet
that he hoped it would not be lent for exhi-
bition: “All exhibiticns of painting or sculp
ture disgust me. And | would like to avoid
associating myself with them. | should also
regret if this globe were 1o be regarded as
anything other than optics'. *
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Marcel Duchamp

@ Sketch for Precision Optics. 1925

Ink, 105/ 8"/4". Philadelphia Museum of Arl
(Louise and Walter Arensberg Collection)

Marcel Duchamp

M Frames from projected stereascopic tilm
(left, green; right, red). 1820

Fax 74", including holder

Collection Man Ray, Paris

As early as 1920, Duchamp had anticipated the op-
tical effects that ha would achieve with Rotary Demis-
phere. According to Man Ray: . . , Duchamp came to me
with projects; he had conceived an idea for making
three-dimensional movies. Miss Dreier had preseanted
him with a movie camera, and he obtained anothei
cheap one — the idea was 1o jein theam with gears and
a common axis so that a double, stereoscopic film ecould
be made of a globe with a spiral painted on it." Most
of the film was spoiled in developing, but: ", . . we did
save some film, two matching strips which, on exami-
nation through an old slereopticon, gave the effect of
reliaf.”"® Because of technical ditficulties and lack of
capital, the project for what would have been one of
the first three-dimensional films was abandoned.

In 1928, the year after the completion of Rotary Dem
sphere, Man Ray and Marc Allegret helped Duchamp
produce the film Anemic Cinema (the title is an ana-
gram). It was made by filming nineteen rotating discs,
which alternately bore designs and inscriptions by
Duchamp. Still later, in 1935, he developed these ideas
further in a set of six "Rotoreliefs” cardboard discs
printed on both sides with circular compositions, which
when placed on a record player "turning al an approx-
imate speed of 33 revelutions per minute, will give an
impression of depth, and the optical illusion will be
more intense with one eye than with two. " Still disdain-
ing art exhibitions, Duchamp presented these works al
a little stand he rented at the Concours Lepine, an an-
nual fair for inventors of gadgets held near the Porte
de Versailles, In this way, the most influential artist of
this century demonstrated his contempt for the arl
waorld by taking his place among the techniclans; but
perhaps this should be balanced by a saying attributed
to him: "l don't believe in art. | believe in artists.”
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Viadimir Tatlin. Russian, 1885—1953

{& Monument for the Third International

Original model for tower, destroyed, 1920;
reconstruction by Arne Holm, UIf Linde, Eskil Nandorf,
Per Olof Ultvedt, and Henrik Osltberg, 1967—1968
Wood and metal with motor, 15'5" high

Moderna Museet, Stockholm

Monumant for the Third Infermational, drawing
‘raproduced (i Mikolay Punin’s pamphiol on the fower, 1820)

The antacedents of Tatlin's tower are the reliefs that
he began to make in 1913 on his return to Moscow from
a short trip 1o Paris, where he had been inspired by
the constructions that he had seen in Picasso's studio
— musical instruments of cardboard or tin. Very soon,
however, Tatlin's reliefs departed from Cubist themes
and spatial conceptions and became "real materials in




The finfghed modal of the towar, 1920

real space.” Abandoning tha use of limiting frames or
backgrounds, he built "corner reliefs' — constructions
suspended across the corners of walls. (At about the
same time, Malevich, Tatlin's rival as leader of the new
Russian art, was placing his famous painling Square
on Square in a similar position, influenced perhaps by
a traditional Russian way of placing icons). Tatlin's
reliefs were very roughly made, and their materials
were crudely stuck together. His effart was to move from
the abstract to the real and leave aesthetics behind.
The materials themselves — wood, iron, glass, and
concrete — were chosen because of their symbolic
associalions with building. In Tatlin's completely
ariginal theory, the expressive importance of these
materials lay not in their form, but in their actual
substance. Whereas Marshall MclLuhan was later to
proclaim that “the medium is the message,” Tatlin was
saying that “the material is the message”: he studied
malerials In a way similar to McLuhan's study of media.
Troels Andersen has written: “Tatlin tried to establish
a relationship to the real object on a plane that was as
abstract as linguistic structures, and which contained as
many possibilities of combination. Unlike most of his
contemporaries, he did not regard the question of
determined forms as essential: he was investigating

arlistic expression's actual form of manifestation, its
physical existence. ™

The development of this conception of the real in
art of course entailed the destruction of pre-existing
Western aesthetics. In a penetrating article, Ronald
Hunt has pointed out that the idea of the destruction
of art already had a tradition in Russia going back to
more than half a century before the Revolution.* Tatlin's
ldeas, therefore, at once exerted a great influence,
because ithey expressed something that everyone felt
necessary in a time of such far-reaching revolutionary
changes — the denial of formal values in favor of con-
centration on content. For the Russian Revolution, form
and zesthetics were irrelavant; it was the enlire society
that had to be changed. What was to be done, not haw,
was the guestion.

Content itself, however, was thought of in terms of
ongoing changes rather than final results. According
to Tatlin's theory, the importance of the spiral is that
it is the most dynamic form. Writing about the Monu-
ment for the Third International, he declared: “Here is
the resolution of the most difficult problem of cullure,
that of unifying the utilitarian and the purely creative
form, Just as the triangle, with iis balance of parts,
is the best expression of the Renaissance, so the spiral
is the expression of our spirit.”*

The proposed Monument for the Third International,
commissioned in 1919 by Narkompros, the People's
Commissariat for Educalion, became the main symbol
for the revelutionary redefinition of art. What made the
strongest impression was the new way of using mater-
ials. Faor the first time, it seemed possible that an
artist-engineer would bring about the long-hoped-for
integration of sculpture and architecture.

The tower was conceived as a metal structure, One
of the many contradictions in Tatlin's work is that he
built the model in wood, though this can probably be
explained by the scarcity of materials in Russia during
those years, when even wood may have been difficult
lo obtain. Its helght was to be 1,300 feet — over 300
teet higher than the Eiffel Tower; the model was about
15 fest high.

The spiral framework enclosed four glass-walled,
rotating chambers. The lowest, a cylinder, was lo
revolve once a year and be used for conferences and
the legislative council of the Third International; above
this a slanting pyramid, rotating once a month, was to
contain executive activities. Surmounting this was a tall
cylinder, and above that, a hemisphere; the cylinder
would turn on its axis once each day and would house
an information center.

Recently, in the course of reconstructing the model for
the tower, Tatlin's conception became apparent. His
point of departure was the idea of the rotating cham-
bers to house different functions, and turning at different
speeds. Space therefore had to be provided for gears of
varying sizes between vertical axes. This gave rise to the
tower's slant. To support his construction, Tatlin sur-
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rounded the rotating chambers with an inclined cone
made of vertical members slanting toward each other at
the top. A big diagenal girder would provide communi-
cation up and down the tower. To keep all these parts
together, Tatlin encircled them with two spirals. Herizon-
1al steps connected these spirals to the cone enclosing
the inner chambers. The construction of the tower is
thus a very logical one, based on the requirements of
the functions it was to fulfil.

Hunt has termed Tatlin's ideas for this work “me-
chanolatry at its most romantic.” Tatlin, like Marinetti.
claimed to have a "machine-hearl, and one of his
explanations (though perhaps not the most clear) for
including moving parts in the tower was that he wanted
them to resemble his heart. His devotion to machines
was in fact unlimited. One of his pupils, Yuriy Annenkov,
has written:

Tatlin declared that only the mathematically calculated
and unvarying proportions of forms, together with the
appropriate use of materials with maximum economy
— that is, the complete lack ol caprices, emotional
flights, and the "annoying futilities” of artisis — con-
stituted the basis and absolute criferion for teauty.
In order to flfustrate his theory, he carefully cut up a
reproduction of Rembrandt's Syndics of the Drapers
Guild, regrouped the ffgures portrayed, and pasted it
on a piece of paper which elongated the proportions of
the original painting. After lilling in the gaps with
strokes of his pencil, Tatfin claimed, not without reason,
that all these arbitrary changes had not occasioned any
foss whatsoever in Rembrandt's painting, which retained
its values in spite of everything, Then Tatlin opened
the case of his walch, admired the perfect mechanism
of its tiny wheels and springs, drew out a hardly visible
screw, and fried to push it into another place. Immedi-
ately, alter a ferk, the entire mechanism of the watch
fay scattered on the fable. And that was the end of the
walch. This was his means ol demonstrating that art is
relative, while mechanics are absolute.

Tatiin used to say thal a modern factory ai work is
the culminating manifestation of our times, surpassing
the opera or ballel; thal a book by Albert Einsiein is
certainly more enthralling than any of Dosfoevski's
novels;and that is why art today should be the standard-
bearer, the vanguard, and the incentive for the advance
of human culture; to serve this role, it must be usefuf
and construclive.”™

Tatlin's ideas were taken up by the Productivist
group. Many differences of opinion arose among its
members, but basically they all agreed that art in the
old Western sense was dead. Tatlin himself, besides
teaching, designed clothes, constructed an oven, and
started to build aircraft (see pages 144—145). The the-
atre, in particular, seemed to be one art form that could
serve as a vehicle for the new lheories and the new
society. In the 1920s, the programmatic theatre and the

Reconstruction of madel of tower, 1568

film became the principal outlets for the ideas of Tatlin's
pupils, the Constructivists and the Productivists.

The Monument for the Third International was never
built. The technical potential to erect it did nol exist,
and the ideas of the new rulers of Russia were not
always as advanced as those of its artists, though they
were obliged to consider it. Among those who wrote
statements about the Monument were political figures
such as Trotsky and Lunacharsky, as well as artists such
as Lissitzky, Malevich, Eisenslein, and Tschichold, the
viriter Ehrenburg, and others, Outside the circle of artists,
however, no one seems to have recognized its brilliance.
Nevertheless, models of the tower were constructed
twice more: in Moscow later in 1920, and in a somewhat
allered version for the International Exposition of
Modern Decorative and Industrial Arts held in Paris in
1925, In the West, ils influence was first strongly fell
in Berlin, and Tatlin’s theories spread from there, The
Bauhaus, founded in 1921 at Weimar, was built around
a program thal adapted Tallin's ideas fo teaching.

It is only quite recently that the extraordinary richness
of Tallin's conceptions has again been realized to any
great extent. Most of his sculptures have disappeared,
and the original model far the tower ( as well as the two
later ones) seems to be lost forever.
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Raoul Hausmann. Ausirian, born 1886

@ Tatlin at Home. 1920

Pasted photo-engravings, gouache, and pen and ink
16'e X 11"

Moderna Museel, Stockholm

While the Spartakists and the tanks of the army were
fighting in the streets, the Berlin Dadaists were enthu-
siastically discussing the new and unknown “machine
lechnology” that they wanted to use in their works,
The decisive victory had been won by the revolutionaries
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in Berlin and the massive war machine of the Allies
particularly of the Americans, which had greatly impres-
sed the Germans. Now they dreamed of placing new
supermachines in the hands of the people rather than
of the old rulers, and not as weapons of destruction
but as implements to build a new and better society.
Tatlin was the idol, the living incarnation of thesa
aspirations, and his Monument for the Third International
their most famous symbol.

Photomaontage, or rather the collage of photographic
images from many scurces, was especially elaborated
by the Berlin Dadaists. The camera itself is, of course,
a machine for picture-making. Photomontage incor-
porated illustrations, and often letlers, from newspapers
and magazines. Hausmann, among the first to use the
new technique, has told how Tallin al Home took form:

To have the idea tor an image and to find the photos
that can express il are two different things.... One
day, | was almlessly leating through an American
perfodical. Suddenly | was struck by the face of an
unknown man,and for some reason | made an automatic
association between him and the Russian Tatlin, the
creator of machine ari.

But | preferred to poriray a man who had noething in
his head but machines, automobile cylinders, brakes,
and steering-wheels. . . .

Yes, but that was not enough. This man ought also to
think in terms of large machinery. | searched among
my photos, found the stern of a ship with a large screw
propeller, and se! ft upright against the wall in the
background.

Wouldn't this man also wish to travel? There is the
map of Pomeranfa, on the wall at the left.

Tatlin certainly wasn't rich, so | clipped out of a
French paper a man with furrowed brow, walking along
and turning his empty pants pockets inside out. How
can he pay his taxes?

Fine. But now, | needed something at the righi. | drew
a tailor's dummy in my picture. It still wasn’t enough.
I cut oul of an anatomy book the internal organs of
the human body and placed them in the dummy's torso
At the feet, a fire extinguisher.

I looked once more,

No, there was nothing to change.

It was all right, it was done! — Hausmann, 1967,

One of the fine subtleties of this collage is that its
original title is in English — the language of America
and its machine civilization,

The Spirit of Our Time and Tatlin at Home use similar
mechanical elements, yet the former is an ironic lam-
poon, the latter a tribute to .a man whom Hausmann sin-
cerely admired. The two images typify the dual position
that some of the Dadaists took toward the machine,
and their paradoxical ideas about it.

Hausmann was among the leaders of the Berlin
Dadaists and in 1919 founded a review, Der Dada; his

m

Raoul Hausmann

@ The Spirit of Our Time. 1919

Wood, leather, and metals, 125" high
Owned by the artist

writings and his art were both strongly polemical, Being
a Dadaist meant for him “having a keen sense of per-
ceplion and seeing things as they really are.” Whereas
the Germans thought of themsslves as “the nation of
thinkers and poels,” actually in Hausmann's view “the
ordinary man has no more capacities than those that
chance has glued on the outside of his skull, his brain
remains empty."” To express the “spirit of our time,'
with its readymade, mechanical ways af thinking and
acling, he selected a wooden hairdresser's dummy.
The head has a naive expression, quite lovable and
touching, but lacks any capacity for human thought and
feeling. Hausmann has shown it, and its features, being
measured and numbered in a hard, "mechanical” way.




"Art (s dead —

fong live Tatlin's new machine art'
(John Heartfield and George Grosz
demonstrating at the

International Dada Fair,

Berlin, 1820)

For the Berlin Dadaists, to adopt Tatlin's ideas was
as much a political as an artistic decision. None of them
had ever met Tatlin, heard him lecture, or in all proba-
bility read anything by him; but at the moment, his
Constructivism and his plan for the Monument for the
Third International represented the official art of the
Soviet Union. Tatlin's thearies were readily acceptable to
the Berlin Dadaists because they implied the radical
overthrow of all traditional Western art.

Ma,achmenktmst
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The First International Dada Fair, held in Berlin in
June, 1820, was the occasion for particularly anti-
bourgeois, antimilitaristic manifestations. The sign reac-
ing “Art is dead, long live Tatlin's new machine art.”
was produced for this Fair; it is shown being carried
by two leading Dadaists, George Grosz and John
Heartfield, who had changed his name from Herzfelde
at the outbreak of the war as a gesture against chau-
vinism ane militarism,




El Lissitzky
{Lazar Markovich
Lissitzky)
Russian, 1890—1941
@ Tatlin Working
on the Monument
for the Third
International

c. 1921—10822
Pencil, gouache,
photomontage,
13x9y”
Collection

Eric Estorick,
London

Enthusiasm for Tatlin and Constructivism in Germany
reached a high point in 1822, when the First Russian
Exhibition was held at the Galerie van Diemen in Berlin.
El Lissitzky, a painter, architecl. illustrator, and photog
rapher, who had associated himself with Tatlin in
Moscow and who had come to Germany the preceding
year, designed and installed one of the exhibition galle-
ries. He used the opportunity to turn it into a demonstra-
tion of Tatlin's ideas.

At about the same period, Lissitzky produced this

phetomontage in homage to Tatlin and his towsr. It
was originally made to illustrate a book by llya
Ehrenburg, Six Novels with Happy Endings, printed
in 1922, Lissitzky was associated with Ehrenburg in Ger-
many in editing a polyglot magazine Veshch/Gegen
sfand/Objet, which promulgated Tatlin's ideas to an
International audience. Obviously wishing to further the
impression that Tatlin in his machine art worked ac-
cording to strict mathematical principles, Lissitzky posed
him as an engineer surrounded by mathematical symbols.
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George Grosz
American, born Germany,
1893—1959

®) The Engineer Hearlfield
1920

Watercolor, pasted postcard,
and photo-engraving,

16%2x 12" (sheet)

The Museum of Modern Art,
New York

(gift of A. Conger Goodyear)

The: "machine-heart”" that both Marinetti and Tatlin
claimed to have appears again in the breasl of Hearl-
field, in this portrait of him by his friend Grosz. These
“machine-hearts” have nothing to do with the old
mechanistic interpretation of man as a machine but
signify the degree of identification with the utopian
dream of what machines might achieve in the futurs.
Those who have machines for hearls must be very
special and strong men, whose spirits are ruled by
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no weak, sentimental organs but by instruments of
rationality and logic.

This picture, probably a gilt by Grosz to his friend,
makes ironic reference to one of the several times

when Hearttield underwent arrest for his activities
against the government. Grosz has portrayed him in a
cell, looking like one of the most-wanied men; the
inscription in the upper right wishes him “lots of luck
in his new home."




George Grosz

® "Daum’ marries he:
pedantic aufomaton
"George' in May 1820.
John Heartfield is very
glad of it (Meta-Mech[anisch]
kanstr{uiert] nach

Prof. R. Hausmann), 1920
Watercolor, pencil,

and photomontage,

16/ 2= 117"

Galerie Nierendorf, Berlin

This subtle work of irony and self-mockery, though so frequently included in them) and the more cryplic,
done in the month of Grosz's marriage. does not relate  machine-assemblage images of Hausmann and Heart-
to that event but to the discussions about art and its field, another master of photomontage.
rale in society, a topic hotly debated by the Berlin It is interesting to note here an early use _o‘. the term
Dadaists in 1920. In "George” we recognize, of course, “meta-mechanic,” whose origin and meaning remain
none other than Hausmann's sculpture, The Spirit of obscure.” It was in all probability Ironic. In 1854, lhla
Our Time. Grosz seems to be trying to bring about a  same word was reinvented to designate Jean Tinguely's
marriage between the social-realist expression in his ever-changing reliefs and open-wire constructions (see
drawings and prints (represented by the prostitute he pages 165—167).
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Kurt Schwitters. British, born Germany, 1887—1048
@ Die Kullpumpe (Cult Pump)

@ Der Lustgalgen (Gallows of Desire)

Merz sculptures. Originals c. 1920, destroyed;

postcards (' Merzpostikarte™), 512 x 31"

Collection Ernst Schwitters, Lysaker (Oslo)

@ Haus Merz (Merz House). 1920

Architectural model, destroyed

Though closely associated with some of the German
Dadaists, with whom, as he said, he shared a love for
“nonsense,” Kurt Schwitters stood apart from them in
many ways and even outspokenly opposed some of
their concepts. Whereas they either took an anti-art
position or wished to apply Constructivist principles for
political purposes, Schwitters was strongly pro-art and
quite content to create for his own privale enjoyment.
His approach, highly personal and complex, was closer
to that of Paul Klee, whose works his frequently re-
semble in their small scale.

In 1818, Schwitters began to make a special kind of
collage out of discarded scraps of paper and bits of
junk. He gave these compositions the name Merz, fram
the second syllable of the word Kommerz that he had
cut from an advertisement and used in one of them.
Gradually he applied the term Mearz to all his activities,
which included, besides collages and reliefs, poetry
and recitations, and the construction of the Merzbau
— a gigantie, architectonic kind of static sculpture-
machine that he bullt in his house in Hanover in the
course of more than a decade. Schwitters also wrote
a description for a completely irrational and unreal-
izable Merz-stage, a theatre-machine that would be a
total work of art dependent an sensuous rather than
literary experience.

The three small objects illustrated here (all pre-
sumably now destroyed, like the Merzhau) were among
the first of Schwitters' three-dimensional works. He
mentioned them in an article he wrote in December,
1820, in which he quoted a critic who had describad
Merz House, his first piece of architecture, as ", . . the
cathedral... absclute art. This cathedral cannot bs
used. Its interior is so filled with wheels that there is
no room for people. .. it has no other meaning than an
artistic one,"*

These works are typical of Schwitters' attitude to
machines. He was neither impressed by nor afraid of
them, but approached them as he did most other
products of contemporary civilization. In a detached,
unsentimental way, he seems to pity these mechanical
bits and pieces that might otherwise be rejected ancl
thrown away. In many of his constructions. the mechan-
fcal parls are isolated, exposed, and prominent. A
wheel might be broken, vet it was still the central
feature of the composition. The titles play an important
role; like the objects themselves, they explore the
depths of the irrational in a never-ending, elusive way.
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Hannah Hoch. German, born 1889

©® Fretty Girl. 1920
Pasted photo-engravings, 15%12'/4"
Callection S. & G. Poppe, Hamburg

Hannah Hoch was one of the original group of Berlin
Dadaists and a particular friend of Raoul Hausmann,
irom whom she learned the new technique of photo-
montage. In contrast fo her male comrades, she did
not feel that this medium should be used "to produce
only polemical works, or for applied art... but that it
could be employed simply for its expressive possibilities
and thal one should create with it purely aesthetic

works."™ This brought her closer to Schwitters’ ap-
proach. Hoch is, with him, probably the first to use the
mechanical repetition of a single element to describe
the effects and characteristics of the machine.

Unlike her colleagues in Germany, she also sensed
the erotic implications of machines. She had probably
seen some of Picabia's work, for the head of her beaut|-
ful young girl is a light bulb, and just such an electric
light had appeared on the cover of the sixth number
of Picabia's 397 in July, 1917, labeled American Girl.'™
Héeh's girl hewever, has a softer charm than Picabia's
symbol and appears on very friendly terms with the
motorized elements around her.
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Kurt Schwitters

@ Untitled (With Machine Part). c. 1923—1924
Cut-and-pasted paper and photo-engravings,
12'/2%9'/4" (shest)

Marlborough-Gerson Gallery, Inc., New York

In some of his collages from this time on, Schwitters
seems to be concentrating on the mechanical charac
teristics of the printed materials he used in them. Much
of this material resembles the kind of proofs one might
find in a printing shop. Multiple repetitions of the same
element, combined with printed images of machines,
give collages of this sort a metallic, oily, “modern’
look. They are Schwitlers’ contribution te the Construc-
tivist optimism of that time, which believed so firmly
in the potential of efficiency. Yet, in their complete
uselessness, they relain Schwitters’ characteristic note
of skepticism or irony, however discreetly expressed.

118

Early in the ‘twenties, Schwitters became estranged
from those of the Dadaists who were essentially politi-
cal. After a trip to Holland in 1922—1923. he was increas-
ingly influenced by Theo van Doesburg's neo-plasticism.
His work assumed more formalized tendencies, and his
interest in typography was intensified




Kurt Schwitters. (@ Untitled (H. Bahisens Keks-Fabrik A.G.). 1930

Cut-and-pasted paper and photo-engravings, 9/ % 6'/4" (sheet). Private collection, Switzerland




Max Ernst. French, born Germany, 1891

© “Fiat Modes, Pereat Ars" (‘Let There Be Fashian,
Down with Art"): Plate Il,

Da Da NoBis . . . c. 1819, Lithograph, 17'/: X 11" (sheet)
The Museum of Modern Art, New York

Before the war, Max Ernst, the son of a painter, had
already decided to follow the same carear. He belonged
to a circle of avant-garde artists and poets in Cologne
and had met others during a visit to Paris. He served
four years in the army, was wounded twice, and invalided
in 1817. He and Paul Eluard, who became his closest
ftiend, later discovered that in February of that year they

S— P ——

f

mETEER
s
-l

had fought on the same front, on opposite sides,

Atter the war, Ernst could not travel outside Germany,
since he lacked a passport. During a trip to Munich in
1919, however, he saw Dada publications from Zurich
and also the Ralian magazine Valori Plastici, which
contained reproductions of works by Giorgio de Chirico.
Fascinated by the strange atmosphers and mechanistic
elements in de Chirico's interiors with manneguins,
Ernst produced an album of eight lithographs, Fiat
Modes, Pereat Ars, with metallic contours and tiptilted
perspective effects. Ernst later destroyed the edition;
the album in The Museum of Modern Art is the only
one still in existence.
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Max Ernst

® Selt-Constructed Small Machine. 1919
Pencil and rubbing from assembled
printer's plates, 18 x 12"

Collection Mr. and Mrs. E. A. Bergman,
Chicago
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Ernst socon caught up with the Dada mavement as it
had developed in Zurich and other European centers.
He took the name "Dadamax,” and together with Alfred
Grinewald, who adopted the pssudonym of Baargeld
("ready money”), and others, founded a Dada move-
ment in the Rhineland. Their art, exhibitions, and pub-
lications were planned as a veritable conspiracy toover-
throw the stodgy German mentality. Developing the
lechniques he found in Dada magazines, Ernst used
them in a highly personal way. This drawing is inscribed:

Selbstkanstruiertes maschinchen in diesem verruhrt
er meersalat Jeitartikel leidiragende und eisensamen fn
zvlindern aus bestem mutierkorn sodass vorne die eni-
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wickelung und riickwarls die anatomie zu sehen ist der
preis stelit sich dann um 4 mark héher. [ Pelite machine
consiruite par lui-méme il y mélange la salade de mer
la sperme de fer le périsperme amer d'une coté nous
voyons ['évolution de I'autre I'anatomie ¢a coute 2 sous
plus cher.

['Seit-constructed small machine in which he mixes
sea salad, editorial, mourner, and iron sperm inta cylin-
ders of the bes! ergot so thal the development can be
seen in front and the anatomy in back. Tha price is then
about 4 marks higher./A little machine constructed by
himselt, in which he mixes sea salad, iron sperm, bitter
perisperm. On one side we see the evolution, on the
ather, the anatamy. | costs 2 cents more."]
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Max Ernsl
@) The Reoaring of Ferocious
Soldiers. 1919

Rough proof from
assembled printer's plates
altered with pen and ink,
134 X 105"

Galleria Schwarz, Milan

Ernst has said that the use in his drawings and collages
of figurative elements dissociated from their normal con-
text "provoked in me a sudden intensification of my
powers of sight — a hallucinatory succession of contra-
dictory images...""™ The rough printer's proofs that
Ernst added to and altered by drawing on them in ink

Ay

5 mcfmt_‘"k;l, PLOGUW e etes e

were very irrational in themselves, since the printer had
placed the images with no conscious plan. Ernsat's lines
impose a second layer of irrationality that somehow
makes the whole seem more rational. The well-organized
world of German business and industry, however, found
such drawings outrageously shocking,
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Max Ernst

@& Farowell My Beauliful Land
of Marie Laurencin. 1919
Rough proof from assembled
printer's plates,

altered with pen and ink,

18%: % 11" (sheet)

The Museum of Modern Art,
New York

According to Ernst's recollection, the title and inscrip-
tions of this work probably refer to Marie Laurencin's
efforts to help him obtain a French visa. Together with a
similar drawing called Trophy Hypertrophied (formerly
belonging to Tristan Tzara and given by him lo The
Museum of Modern Art], it was made while Ernst was

i it T

waiting one day in a printer's shop for proofs of a
Dada publication. The Cubist-oriented Section dOr
group rejected the latter drawing for their show In
Paris in 1920, on the grounds thal it incorporated frag-
ments of printed material and therefore could not be
considered handmade.




Max Ernst

@ Untitled (Airplane). 1920

Pasted photo-engravings, 2%/s X 5%"
Collection D. and J. de Menil

By incorporating photo-engravings into his collages,
Ernst seems to have arrived independently at a tech-
nique somewhat similar to the photomontages developed
by Hausmann and other Berlin Dadaists. In 1921, ai the
invitation of André Breton, he showed a number of
these collages at the Galerie Sans Fareil in Faris.

The full title of The Swan Is Very Peaceful is:

C'est déja fa vingt-deuxiéme fois que Lohengrin a aban-
donné sa fianceée (pour la premiéere tois) / c'est |a que

!EM’ _
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la terre a tendu son écorce sur guaire vialons / nous ne
nous reverrons famais | nous he combaltrons jamais
conire Ies anges / le cygne esl bien paisible / il fait
force de rames pour arrivér chez [éda.

{"It iz already the fwenty-second time that (for the first
time) Lohengrin has left his fiancée. / it is there that
the earth has spread ifs crust on four violins [ we will
never see each other again | we will never fight against
the angels / the swan is very peaceful /| he paddies
hard ta catch Leda,"]
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Max Ernst

® The Swan Is Very Peacelul
1920

Pasted photo-engravings,

3y 434"

Private collection, New York
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Max Ernst

@ The Little Tear Gland
That Says Tic Tac. 1920
Wallpaper borders allered
with gouache,

144107 (sheet)

The Museum of Modern Art,
New York

4 5

The Little Tear Gland That Says Tic Tac is important a3
a starting point for the theme of the sun and the foresl,
which was to recur frequently in Ernst's paintings. Here,
whal would become the forest in laler versions looks
more like a screen made of perforated metal strips. The
mechanical part, the "sun,” is a cogwheel that brings to
mind the old-fashioned industries bordering the Rhine,
with their mine elevators, always topped by a big wheel,
sticking up across the landscape.

Many of the titles that Ernst gave to his Dada pictures
have a very irrational relationship to the images. In this
case, however, the title is rather direct; il seems o pro-
ject something within the farest that is either alive or
mechanically animated.

Ernst's transtormation of one kind of reality into another
in this collage already foreshadows Surrealism. In fact,
he gave this work to Andre Breton, who in 1924 was 1o
issue the Surrealist Manifesto.
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Max Emnst

@ Glacial Landscapes (Efslandschalien Eiszaplen
ulnd] Gesteinsarten des Weibl[ichen]| Korpers). 1920
Watercolor and collage, 109"z

Modearna Museet, Stockholm

Ernst has frequently exploited the interplay betweaen
printed forms (mechanically manufactured and chosen)
and forms drawn by hand (non-mechanical and made
by the artist). He does this in al least three diffarent
ways: 1) by using printers' signs and symbols in com-
bination with drawn lines; 2) by incorporating into
his collages printed malerials, often reproduclions of

m]iurlr-h:t,i'fm Elbznrf!h w. gecleinsarmem:
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mechanical elements; 3) by covering a patterned sur-
face, such as wallpaper, with paint.

Ernst's use of the pattern of the wallpaper on which
this collage is painted is so ingenious that it takes quite
a while to discover it. In some places, the mechanical
paris of the pattern have been allowed to keep their
character: elsewhere, a new mechanical but hand-drawn
form has been superimposed. The amblguity is total.

In the frottage (rubbing) technigue that Ernst developed
in 1925, the interplay between what the artist chose and
what he fabricated is applied to organic, non-mechani-
cal materials — wood-grain or leaves. This is in line with
the Surrealisis’ concentration on natural forces.
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Paul Klee

German, born Switzerland,
1879—1940

& Twittering Machine
(Zwitscher-Maschine). 1922
Watercolor, pen and ink, 16'/2x 12"
(composition)

The Museum of Modern Art,

New York

Although done only a year or lwo after Picabia's
machinist paintings, which are also often ironic in tone,
Klee's picture reveals an entirely different concept of
the machine. It displays contempt of a mild but Incisive
kind. Instead of man-as-machine, we have here bird-as-
machine (or perhaps vice versa), Klee has taken away
all the machine's glorious function and left only a
disturbing noise, incarnate in crazed or unhappy birds
imprisoned in the image of their mechanically pro-
duced, repetitive sound. The sickly violet atmosphere
around them heightens the impression of their misery.

This is an early foreshadowing of the estrangement
from mechanical things and the fear of machines that
were later to predominate in the art of the Surrealists.

The care of the Surrealist program was exploration of
the inner depths of man's mind, and for that, there was
no need for machines — at least, for any known kind
of machine. To the Surrealists, the world of technology
represented an intrusion, if not an actual menace.

Here we see the beginning of an attitude of rejection
of the machine that would culminate In the 'thirties in
outright fear or despair, as manifested for example in
Giacometti's Capiured Hand (page 159) or Chaplin's
Madern Times (page 157). Klee's birds twitter a frighten-
ing message that seems like a foreboding of coming
events. The hand crank serves to indicate that it is man
himself who by his invention and mastery of technology
is destroying nature,'™
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El Lissitzky (Lazar Markovich Lissitzky)

Russian, 1890—1941

@ “Viclory over the Sun''; Figurinas ("Siag iber die
Senne’': Figurinen). Designs 1920—1921: album published
by Robert Leunis and Chapman, Hanover, 1923. Suite of
10 lithographs printed in color, each sheat 21 % 177"
The Museum of Modern Art, New York

!
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In Moscow in 1920—1921, El Lissitzky began working
on a huge plan for a completely mechanical theatro
It was the most radical atlempt to introduce Construc-
tivist ideas into ging. In the text below, originally
published as the foreword to his album of ten color
lithographs issued in 1923, Lissitzky explained how this

atn
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Part of the Spectacle Machinery

‘electro-mechanical spectacle” was supposed 1o work.
His concepiion reveals an excessively romantic attitude
toward the machine. The engineer controls the whole
set, which seemingly represents the universe; thanks
to the machine, man c¢an now take ihe place cf God.
Instead of actors (Schauspieler), there are mechani-
cally controlled figures (SprelkGrper).

It is significant that Lissitzky should have chosen as
the first demonsiration of his mechanized stage a play
by Alexei Hruchenikh, which had been presented in
St Petersburg in 1913 with a famous decor by Malevich.
It was not particularly well suited to the new stage, but
what probably impressed Lissitzky was the idea of
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man's ability to dominate the sun by his technical
mastery. This view of the development of the techna-
logical age was to reach its culmination (and hopefully
its terminus) with the dropping of the atom bomb.

The following is the fragment of a work developed in
Moscow, 1820—21. Here, as in all my work, my goal
is not to reform what has already existed but rather o
bring into befng another reality.

The magnificent spectacles of our cities are not
noticed by anyone, tor “anyone’ is himself a participant.
Each energy is applied solely {o its own purpose. The
whole remains amorphous. All energies must be orga-
nized as a unily, crystallized, and pui on display. Thus
there comes into being 2 WORK — if you wish, call it a
work of ART.

We construct in a public square, cpen and accessible
on every side, a scaffolding, which is the SPECTACLE
MACHINERY. This scaffolding provides the figuras every
possibility of movement. The individual parts of the
scaffolding must therefore be capable of moving in
various positions, rotating, exiending, and so forth. The
different levels must be able to interpeneirale quickly.
Everything fs of skelston construction in order not ta
hide from view the figures running through, They are
lashioned according to requirement and [ntentions.
They gfide, rolf, float, within, around, and over the
scaifolding. All parts of the scalfiolding system and all
the tigures are activated by electro-mechanical forces
and devices, conitrofled from a central station by one
man, He [s the SHAPER OF THE SPECTAGLE. His place is
at the midpoint of the scaffolding, at the switchboards
that control all the energy. He direcls the movement,
sound, and light. He switches on the radio loudspeaker,
and over the public square is heard the deafening
clamor of railfroad stations, the roaring of Niagara Falls,
the hammaering of a boiler factory. Instead of individual
figures, the SHAPER OF THE SPECTACLE speaks info a
telephone connected to an arc-lamp, or into some other
apparatus, which transforms his voice in accordance
with the character of the respective tigures. Electrical
phrases glow and die away. Beams ol light, fractured
by prisms and mirrors, follow the movements of the
figures. fn this way, the SHAFER OF THE SPECTACLE
brings the most elementary action 1o the highest piich
of intensity. For the first presentation of this eleciro-
mechanical SPECTACLE, | have used a modern piece,
which was, however, composed for the stage. It is the
Futurist opera, Victory over the Sun, by A. Kruchenikh,
the inventor of sound-poetry and leader of the most
modern Russian literature. The opera was first pre-
sented in Petersburg in 1913. The music is by Matiuschin
(quarter-tonal). Malevich painted the sets (the curtain=
a black square).

The sun as the expression of the old cosmic enargy
is ripped out of the heavens by modern man, who
creates his own source of energy through the power
ol his technical mastery. This idea of the opera is woven

Madern Man

together in a simultaneity of happenings. The language
has no logic. Some singing parts are sound-poems.

The text ol the opera obliged me to preserve some-
thing of human anatomy fn my costume designs. The
colors in various parts of these drawings, as in my
Praun-works, are to be undersiood as material equiva-
fents. That is: the parts of the costume designs done in
red, yellow, or black do not indicate that those parts
are to be executed in those colors, but rather that they
are fo be made ouw! of corresponding mafterials — far
example, shining copper, dull iron, and so forth.

| leave fo others the further development and prac-
tical application of the ideas and forms presented here,
and | myself go on to my next task.’™

By 1924, however, Lissitzky already seems to have
come to realize that over-exaltation of the machine and
machine aesthetics had gone too far. While in a sana-
torium at Locarno undergoing treatment for tuber-
culosis, he wrote for Schwitters' publication Merz a
small manifesto called "Nasci” (Matura). Lissitzky opens
with the exhortation: "Enough now of the everlasting
MACHINE, MACHINE, MAGHINE, when speaking of the art
production of our time.” The machine, he declares, is
meraly an instrument, and still a highly undeveloped
one, for portraying the universe. In a key sentence, he
states: "The machine has not separated us from nature.
Through the machine we have discovered a new nature,
which previously was not envisioned.”'®




Liubov Popova. Russian, 1889—1924

@ Stage model for "The Magnilicent Cuckold.” 1922
Wood and metal, 30" high x 44/> wide x27'/;” deep
Institut fur Theaterwissenschaft der Universitat Koln,
Cologne

In Russia during the 1920s, the theatre became by
far the most important outiet for those who wanted
to create the new culture for the new society. Films by
Eisenstein, such as Strike (1924), or by Dziga-Veriav,
such as The Man with the Camera (1928), were soon
to play a major role; but at the outset, the possibilities
for experimentation in the theatre appeared even
greater, resulting in an impressive number of out-
slanding plays and settings. Ideas based on Tatlin's
new "machine art” predominated. Constructivism in the
theatre Is most widely known through the productions
of Meyerhold, which, like Tatlin's architecture and
sculpture, were closely linked to the aims of the Revo-
lution. To quote Ronald Hunt, one of the few Westarn
critics to have written about the art and theatre of
those years in Russia: *. . . Meyerhold repeated|y made it
clear that the theatre was a political institution: ‘The
proletariat must completely fill the diteh that an out-
worn class has dug between art and life." For Meyer-

hold and many others there existed a magical equation;
‘proletarization = industrialization of art’."1%

The highly influential position that those concerned
with the Russian theatre occupled during the years
atter the Hevolution has up to now been largely ne-
glected or misunderstood. We shall probably soon ses
a growth of interest in their contributions, for their
efforts to formulate a new kind of expressivity directly
relevant to life have much in common with similar
attempts loday, just as lhere are contemporary ana-
logies to the efforts of Tatlin and Lissitzky to bring
about a collaboration between art and technology.

Meyerhold's production of The Magnificent Cuckold
in 1922 was one of the first to incorporate Constructivist
ideas in the theatre. He ignored the script, which was
that of a sexy French farce, and turned the whole into
a Bolshevik comedy in which young people expressed
themselves through physical culture and athleticism
The set and costumes by Liubov Popova were among
the most accomplished achievements of machinist de-
cor. Popova designed a construclion with a central
section about 25 feel high, incorporating several plat-
forms. It had moving elements like a windmill and discs
that could be spun. The speed of rotation changed ac-
cording to the actor's mood — for example, rapid spin-
ning denoted rage.
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Aleksandr Vesnin
Russian, 1883—1559

(@ stage model for
“The Man

Who Was Thursday:
Cafeteria. 1923
Wood and metal,
31'/2" high 30"
wide x 20" deep
Institut fur
Theaterwissenschaft
der Universitat Kéin,
Cologne

Aleksandr Tairov opened the Kamerny (Chamber)
Theatre in Moscow in 1914 as a vehicle for his progres-
sive ideas of staging, which he later expressed in a
book, The Liberated Theatre. Even his early Fulurist
productions departed frem traditional realistic settings
by baring the scaffolding and technical apparatus of ths
stage. After the Revclution, he developed in the Can-
structivist direction. The Man Whe Was Thursday was a
key example of his style, in which a comedy by G. K.
Chesterton, set in the Middle Ages, was transformed
into a picture of the new collectivist society. The setting
by Aleksandr Vesnin, an architect who was a pupil of
Tatlin's, was a skeletal, vertical construction made up of
many levels, which fully utilized the new building
materials and mechanical apparatus. Moving stairs,
elevators, and flashing electric signs kepi everything
in continuous motion throughout. The actors, who repre-
sented various social types, moved and spoke in mecha-
nical rhythms.

Among the other designers for Tairov's theatre were
Alexandra Exter, Georgly Yakulov, and Yuriy Annenkov,
The sets that Yakulov designed for Prokofiev's ballet,
The Age of Sisel, probably in part inspired Chaplin’s
Modern Times (see page 157). Annenkov, who was

another of Tatlin's pupils, collaborated with Nikolay
Evreinav in a restaging of The Storming of the Winter
Palace. An outdoor, mass spectacle presented in Petro-
grad two years after the historical event, with a cast of
8,000, it was in part so realistic that a photograph of it
has been reproduced as the evenl itsel!

s
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Alexandra Exter
Russian, 1882—1949

@ Construction for
“Scene plastique et
gymnastique, 1926
Gouache and pencil,
18 % 219"

@ Costume design for
the film "Aelita.” 1924
Gouache and pencil,
21 ax14”

Collection
Mr. and Mrs. Simon Lissim,
Dobbs Ferry, New York

13

The principal designer for Tairov's theatre was
Alexandra Exter, cne of the most important Construc-
tivist stage designers of the 'twenties. She traveled
extensively abroad, knew many of the leading avant-
garde artists in different countries, and from 1925 on
conducted a course in theatre arts in Paris. Her dynam-
ic sets, as in the example repraduced here, aban-
doned the flat stage entirely to make use of verticals
and diagonals that required much physical exertion on
the part of the actors. Her costumes made the actors
resemble machine-like sculpture rather than human
beings. Those that she made for the film Aefita, a kind
of Martian fantasy, show the influence of Cubism and
particularly that of Léger's machine paintings.

Many of the machinist plays of this period were
enacted by mannequing, very likely inspired to some
extent by the figures in de Chirico’'s metaphysical
paintings. One of the most widaly known plays using
machine-people was Karal Capek's RA.U.A. The initials
stand for “Rossum’s Universal Robots”; it is in this play
that Capek introduced the word “robot” (from the Czech
word meaning "to work') to designate a worker-auto-
maton. In 1823, Friedrich Kiesler created the setting for
a production of A.U.A. in Berlin, making use of an electr|-
cally controlled stage with mechanical flats, films as
backdrops, and mirrar apparatus.'?
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Oskar Schlemmier

German, 1888—1943

@ Study for "The Triadic Baliet"
c. 1921—1823

Gouache and photomontage,
225/ % 14%4” (irregular; sheet)
The Museum of Modern Arl,

Mew York (gift of Mr. and Mrs
Douglas Auchincloss)

The idea of man as machine re-
curred frequently in the theatre of
the early 'twenties. One of the most
ambitious of such projecls was The
Triadic Ballet by Oskar Schlemmer,
who had joined the stall of the Bau-
haus in 1921 and remained the di-
rector of its theatre section until
1929. Adapted from an earlier dance
originated in 1912, The Triadic Bal-
fet had its first performance at the
Landestheater in Stuttgart in 1822,
was performed the nexl year al the
Nationaltheater in Welimar during
Bauhaus Week, and in 1926 was
given at Donaueschingen with mu-
sic composed by Hindemith for
mechanical organ.

The three paris of the ballet have
a total of lwelve scenes, enacted by
three dancers — two male and one
female — in eighteen diffarent cos-
tumes. It is, in fact, the costumes
which have the principal roles. Hid-
den beneath padded cloth or stiif
papler-maché forms covered with
metallic or colored paint, the dan-
cers are reduced to motors for the
costumes. They become abstract
organisins enacting the laws of
motion of the human figure in space.
Schlemmer described the dilemma
inherent in such a situation:

One of the emblems of our time i5 abstraction.... A
further emblem of our time is mechanization, the in-
exorable process which now lays claim to every sphere
of lite and art. Everything which can be mechanized is
mechanized. The result: our recognition of that which
can not be mechanized. And last, but not least, among
the emblems of our time are the new potentials of tech-
nalogy and invention . . "

13

In a lecture given at the Bauhaus in 1927, Schlemmer
indicated how these “emblems of our time" might
ultimately transfarm the theatre, He foresaw:

. plays whose "plots” consist of nothing maore than the
pure movement of forms, color, and light . . . . a mechani-
cal process without human involvement of any sort
(except for the man at the conirol panel) ..."”
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Laszlé Moholy-Nagy
American, born Hungary,
1895—1946

@ Nickel Construction. 1921
Nickel-plated iron, welded
14'/s" high,

including melal base

The Museum of Modern Art,
New York

(gift of Mrs, Sibyl Moholy-Nagy)

In 1920, at the age of twenty-five, Laszld Moholy-MNagy
left his native Hungary, and in January of the following
year, after a brief stay in Vienna, arrived in Berlin. Born
and brought up in a rural countryside, he was fascinated
by modern cities, which had fired his imagination from
the time he lirst saw illustrations of them in magazines.
He was deeply impressed by the Constructivists, espe-
cially Tatlin and Lissitzky. Like the Russians, who also
lacked previous experience of a highly developed soci-
ety and the strength of its institutions, Moholy-Nagy be-
lieved that the old ways could be bypassed and that one
could immediately begin to construct & new world. He
therefore felt no need to participate with the Dadaists

E Ly

in destruction. With new technology and revolutionary
politics, nothing was impossible, though he was careful
to note that art must lead the way — the new art of
Constructivism. For Mohaly, as for so many others, Tat-
lin's tower was the ideal symbol of the new, and he adapt-
ed its spirals in several works. His Nickel Canstruction of
1821 is a naive, touching poem composed from elements
of this optimism. He laler described it as a ‘... conr
pletely perforated, completely broken through, piece of
sculpture which demands on the one hand a developed
technical knowledge, and on the other hand a mind that
works abstractly; a freeing of material from its own
weight, a passing beyond expressional ends.""?
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Laszlé Moholy-Nagy

@ Kinatic Consiructive System
(a structure with paths of motion
for sport and recreation). 1922
Pen and brush and ink,

2075 % 217"

Institut fiir Theaterwissenschait
der Universitat Koln, Cologne

The year after his arrival in Ber-
lin, Moholy-Nagy collaborated
with Alfred Kemeny in writing a
manifesto, which in its stress on
the importance of kinetic rhythms
had much in common which the
manifesto that Gabo had publish-
ed in Moscow In 1920, Kemény
and Moholy stated that: "The first
projects locking toward the dy-
namic-constructive system of
forces can be only experimental
demonstration devices for the
testing of the connections be-
tween man, material, power, and
space, Next comes the utilization
of the experimental resulls for
the creation of freely moving
(free from mechanical and tech-
nical movement) works of art."'"

As a demonstration of such a
kinetic constructive system, Ma-
holy drew a spiral tower. People
are invalved in this construction
through their own physical move-
ments, as they move about inside T e
it and become part of its function.

He later described it in detail:

The struciure contains an ouler path, mounting spirally,
intended for general recreation and therefore equipped
with a guard-rail. instead of steps, it is in the form of a
ramp. The path ends at the top in a semi-circular pfat-
form, which has access to an elevator shaft. The upper
end of the platform is jointed, while the lower end
emerges on a horizontal ring-shaped platform which
takes the public out by a downward escalator.

The horizontal ring-shaped platiorm glides downward
in respect to the elevator and by means ol the turning
of the whole structure. Tha path of motion for it is the
inner spiral (intended tor general recreation, and hence
equipped with a guard-rail), Parallel to the outer path

there is a lurther spiral, with the stespest practicable
incline, for the use of more athletic visitors. This, unlike
the cuter path, has no rail.

Above the upper platform for the public there is a
horizontal surface forming three quarters of a ring,
which is the terminus of the “athletes’ track,” and is
connected with a slide pole parallel to the elevator
shaft. The slide pole, by means of a flexible aftachment,
can be moved to any point on the upper ring-shaped
surface. and can alsp be swung to any point of the
ground level of the whole struciure.

The figures indicate the scale, and the arrows the
directions of motion.''?
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Laszlé Moholy-Nagy
@ Light-Space Madulator
1821—1930

Mobile construction:
steel, plastics, and wood,
59'/2" high,

including base
Busch-Reisinger Museum
of Germanic Cullure.
Harvard University
Cambridge

Moholy-Nagy joined the staff of the Bauhaus in 1923
and remained until 1928. He fulfilled many functions —
teaching; planning, designing, and editing the Bauhaus
publications; and pursuing his inlerest in photography.

His light-display machine or Light-Space Modulator
I the great monument of the Bauhaus Constructivists'
enthusiasm for the machine. (He gave it the name Licht
Requisit “Light Prop" — because he beliaved it

could be adapted as a stage property) Maoholy-Nagy
worked on it for nine yearg, from 1921, when he was
twenty-six, until 1930. An electrically driven, mechani-
cally complicaled machine meant to function perfectly,
the Light-Space Moduiator once had a supermachine:
like chreme finish. In spite of its striking sculptural
presence, it was not meant as an end result in itself. Asa
true machine, it was productive: it produced a light play.
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Light-Space Madulator seen from the opposite aide

Since about 1920, Moholy-Nagy had been working
with cameraless photographs, scmewhat similar to Man
Ray’s Rayographs. He called them photograms, “...a
realization of spatial tension in black-white-gray ... a
writing with light, sell-expressive through the con-
trasting relationship of deepest black and lightest white
with a transitional modulation of the finest grays.”'™

These abstract spaces were made dynamic when
lights were projecied by the Modulator and reflected
on surrounding walls. In 1928—1930, Moholy-Nagy made
with the Modulator his most important film, Light Dis
play, Black and White and Gray. The machine was sur-
rounderd by 128 bulbs, switched on and off by a drum
contact, and turned slowly while projecting on the
walls the light play of its three independent seclors.
Moholy Nagy wrole of Light Display that it employed
“...all possible means of the film technigue such as
superimpositions, ... prisms, mirrorings, and moving
light... it tries to conguer the peculiar dimension of
the film, the dimension of space-time.""*

Though Moholy-Nagy may have built the Modulator
only as a demonstration or an intermediate step to film-
making, the love with which iis parts were cenceived
was a loud paean to the mechanical world. It was con-
strucied with highly refined craftsmanship at the time
when Mohaoly headed the metal werkshop at the Bauhaus.

Laszlé Moholy-Nagy
™ Set for “Things To Come”
Produced by Alexander Korda, London, 1936

After leaving the Bauhaus in 1928, Moholy-Nagy worked
for & year or so in Berlin, designing stage sets for the
State Opera and the theatre. He traveled for several
years in Europe, lived for a while in Amsterdam, and then
came lo London in 1935. There he engaged in a wide
variety of projects, including window displays, posters,
book jackets, and so forth. Alexander Korda, who was
impressed by his Light Display, commissioned him to
create special effects for Things To Come, a film based
on a story by H. G. Wells which teld of a future society,
half technologists, half robots

The fantastic technology of the Utopian city of the future
would, so Moholy dreamed, eliminate solid form. Houses
were no longer obstacles to, but receptacies of, man's
nalural life force, light. There were no walls, hut skele-
tans of steel, screened with glass and plastic sheets.
The accent was on perforation and confour, an indi-
cation of @ new reality rather than reality itseff.)1
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Fernand Léger
French, 1881—10955
@ FPropellers. 1918
Qil on canvas, 317/ % 25%4"

The Museum of Modern Art, New York
{Katherine S. Dreier Bequest)

Before the World War | went with Marcel Duchamp and
Brancusi to an airplane exhibition. Marce!, who was a
dry type with something inscrutable about him, walked
around among the motors and propellers without saying
a word. Suddenly he turned to Brancusi: "Painting has
come to an end. Who can do anything better than this
propeller? Can you?' He was very strongly attracted
to these precise objecis; we were also, but not so over-
whelmingly as he. | mysalf felt a preference for the mo-
tors, for things made out of metal, rather than the wooden
blades . ... But | still remember the bearing of those
great propellers. Good God, what a miracle!'™

| have used the machine as others have used the nude
or the still life . I was never interested in copylng the
machine, | invented images of machines T

Fernand Léger ’
P Frames from "Ballet Mécanique
1924
Photographed by Dudley Murphy

“The film belongs to the machine
age; the thealre belongs 10 the age
of tha horse. '™ Léger's Ballet Meca-
nigue was made in the same year as
Fena Clair's Entr'acte (see page 96),
with music by George Antheil, who
declared it to be “the first piece af
muslc that has been conceived oOuT
oF and roR machines... the first
piece |N THE WORLD conceived in
cne piece without interruption, like
a solid shaft of steel.”""” The visual
affects also were made to conform
to machinelike precision: “From one
and to the other the film is subjected
to an arithmetical constraint, as pre-
cisg as possible (numbaer, speed,
time). An object is projected to the
rhythm of

6 images a second for 30 seconds.

3 images a second for 20 seconds.
10 images a second for 15 seconds.

Léger's film, however, was not so
much a glorification of the machine
as a demonstration of the new ways
of seeing opened up by the moving-
piclure camera:

The technique emphasized is to Iso-
late the object or the fragment of an
object and to present it on the screen
in ciose-ups of the largest possible
scale. ... | maintain that before the
invention of the moving-picture no
one knew the possibilities fatent in a
foot — a hand — & hat.'®

Leger declared that in the "new
realism,” parls of the human body
were interesting only as fragments
and were of no more imporiance
than any other things. His real ad-
miration, in fact, was for the beauty
of manufactured objects, as is clear
from this sequence in Ballel Meca-
nigue that he described:

Take an aluminum saucepan. Lef
shafts of light pfay upan it from all
angles — penetrating and transfarm-
ing it. Preseni il on the screen in a
close-up ... The public need never
even know that this fairy-like eftect
af fight in many forms, thal so de-
lights ft, is nothing but an afuminum
saucepan.'!

140




Fernand Léger

@ The Mechanic. 1920

Qil on canvas, 45%/3% 35"

The Mational Gallery of Canada
Ottawa

The spirit behind Léger's paintings with machine sub-
jects is quite different from the ideas of the Fulurists
in their paintings of autoamobiles and trains. The Futur-
ists' position was a kind of literary romanticism; they
saw the machine as a symbol of the new, an escape
from the corrupt and the antiquated.

Léger's approach was more concerned with plastic
form, To him, the machine represented visual clarity and
cleanliness. He found in mechanical forms a new picta-
rial order, an abstraction akin to architecture and geo-
metry but which had nothing to do with nature and the
way nature had been imitated by generations of painters
aver since the Renalssance. "The beautiful machine is
the modern beautiful subject.... Out of a thousand
paintings, are two beautiful? Out of a hundred manufac-
tured objects, thirty are beautiful and also resolve that

1

difficulty of Art by being beautiful and useful at the same
time,” he wrote in 1924."**

This, of course, is just another form of romanticism, a
reaction against traditional art and the excesses of Art
Nouveau. |1 involved not only placing machine-made ob-
jects in a higher category than works of painting and
sculpture but also exalting the "world of artisan crea-
tors' in contrast to the decadent “professional artists.”
Léger gave a particularly high rank in the hierarchy te
“the electrician in blue smock, emperor-king, chief of us
and of all""® This new variant of the “noble savage”
theme had its historical parallel in the admiration, cur-
rent at the time, fer the supposed virtues of the masses.

As often happens, though Léger's reasoning may have
been defective, it could nevertheless produce, as an acl
of faith, very interesting works of art,

1
|
|
|
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Ettore Bugatti. italian, 18811947
wimy Bugatii Type 41 — “La Royale.” 1931
20" long, whee! base 142"

Henry Ford Musaum, Dearborn, Michigan
Gift of Charles A. Chayne

The Bugatti Royale is without doubt the culmination
of the herolc period of the automobile, when optimism
and confidence in this machine were still unclouded. In
the Royale, the car as the supreme effort of mechanics
and the symbol of individualism and a dominaling ego
found its supreme expression. No effort was spared to
make it the most perfect automobile ever built, Iis parts

Royale tawn-car &f Bugatti's oataie (n Maolahelm beside scwlplure
by hig brather, Rembrandt Bugatt!

were fitted with zero tolerances, and Bugatti proudly
gave each owner an unlimited lifetime guarantee.

Ettore Bugatti was born in Italy in 1881 and began as
a painter, His father was an artist, designer, and archi-
tect; his brother Rembrandt was a sculptor. When he
was about eighteen, Ettore contemplated a work by his
brother, a specialist in animal sculpture. Thinking that he
could never produce anything of equal perfection in any
existing art medium, he made an immediate decision —
to give up painting and combine his creative impulses
with his interest in mechanics, In this still-unexploited
field, he created a new kind of art work, the automaobile,
By the time he died, he had built over nine thousand cars

In 1910 he moved to Molsheim in Alsace-Lorraine,
where he erected his great estate-factory. He built the
prototype Royale, which became his personal car, in
1927 and was so pleased with its performance that he
planned to furn out 25 more. Actually, only seven were
made, of somewhat reduced dimensions and engine
power — probably because Bugatti himself wished to
own a uniquely powerful machine. This prototype car
was wrecked in an accident five years after it was buill.

The Bugatti Royale was already an anachronism when
it was put on the market. Ostentatious size had ceased
to be fashionable, and the Depression came shortly
afterward, There were few people still willing and able
to buy a car that cost upwards of $40,000; and those
who became rich enough could possess airplanes. To-
day, many of them do not even own cars, but rent them.
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Dymaxion Car No. 3, 1534,
photographed autside
Chicago Warld's Fair

R. Buckminster Fuller
American, born 1895

gy Dymaxion Car. 1933
18 long

Surprisingly little has been done fo reconsider the
structure and form that the passenger car toock around
1810, The "classic” period of automobile designing in
the ‘twenties was concerned less with changes in func-
tion than with styling. The continued production of the
traditional car is a triumph of conventions that have
developed around a once new and successful idea.

The most original reconsideration of automobile ¢con-
struction has been done by Buckminster Fuller, Prob-
ably only a genius who was both artist and engineer
would have undertaken such a task. Fuller's airflow
Dymaxion car was the outgrowth of concepts that he
worked out while trying to solve the problem of provid-
ing optimum shelter at minimum cost. The word “Dy-
maxion” (a fusion of syllables from “dynamism,” “maxi-
mum,” and “ions”), first coined for his model houses, was
later applied to all Fuller's enterprises.

On his thirty-eighth birthday, July 12, 1933, Fuller
demonstrated to the public his first Dymaxion car,
Among its revolutionary features, it introduced into the
automative field streamlining similar to that used in
airplane fuselages, with most of the running gear en-
clesed, The car had only three wheels, two in front and
one behind, which gave it exceptional maneuverability,

While being driven to the Chicagc airport to demon-
strate its performance to an aviation expert sent on be-
half of a group of English automobile enthusiasts who
had ordered a second Dymaxion, the car was rammed
by an automobile owned by a prominent Chicago politi-
cian. The driver of the Dymaxion was Killed, and the
English aviator severely injured. As the politiclan had
managed to have his machine spirited away before re-

porters arrived, the accident was blamed on the "freak
car.” The inquest eventually exonerated the Dymaxion of
any fault in design or structure, but the unfavorable
publicity led the English buyers to cancel their order,
Fuller, nevertheless, had confidence in his principles; he
repaired the damaged first car, completed the second
one, and used his entire family inheritance to build
Dymaxion Car No. 3.

Convenlional cars have forced on modern cities a
complete change of urban planning and function. There
have been reports of a scheme proposed in the Soviet
Union to adapt cars to towns. Small, very simple elec-
tric automobiles operated by tokens and owned by the
stale or municipality would be offered to anyone who
passed a simple test and paid an annual fee. The fee-
payers would receive keys fitting all the cars. Each
night, the cars would be delivered to where they would
be wanted in the morning, but since most cars would be
picked up where they had been left, there would be little
need for this nighttime towing. Outside meters would
show when batteries were running low, and they would
be replaced by service stations.

Scaie drawing of Dymaxion Car No. 1, 1833
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Tatlin's drawing of "'Letatiin'”

present a succession of new relationships beiween the
forms of the material. A series of forms determined by
complicated curvatures will demand other plasiic, mata-
rial, and constructive relationships — the artist can and
must master these elements, in that his crealive method
is qualftatively different from that of the engineer.

The further consequences are these:

1. | have selected the flying machine as an object lor
artistic composition, since it fs the most complicated
dynamic form that can become an everyday object
for the Soviet masses, an ordinary item of usa.

2. | have proceaded from material constructions of
simple forms lo more complicated. clothes, articles
of utitity in the environment, as far as an architec-
iural work to the honor of the Comintern (the Monu-
ment lar the Third Internationall. The flying machine
is the most complicated form in my present phase
of work. It corresponds to the need of the moment
tor human mastery of space.

3. As a result of this work, | have drawn the conclusion
that the artists’ approach to technology can and
will lend new life to their stagnating methods, which
are often in contradiction with the tunctions of the
epoch of reconstruction.

4, My apparatus is buift on the principle of utilizing
living, organic forms. The observation of these forms
fed me to the conclusion that the most aesthelic
forms are the most economic. Art is: work with the
shaping of material, in this respect, — Tatlin, 1932.'*

When the glider projects were shown in an exhibitian
of Tallin's work in 1832, they excited great controversy
— not so much over the feasibility from a scientific
point of view as over his ideological approach. An article
by Korneliy Zelinsky, based on an interview with Tatlin,
questioned his premises:

— Tell me what this is: a work of art or a technological
product? . .. | would very much like to know how
I shouid understand your bird or air bicycle: as a
demonstration of attractive forms or whether one
really can fly with it, as with a glider . ..

— | don't want people to take this thing purely as some-
thing utilitarian. | have made [t as an artist, Look at
the bent wings. We believe them to be aesthetically
perfect,... | count en my apparatus being able

to keep a person in the air, | have taken into account
the mathematical side, the resistance of the material,
the surface of the wings. We have to learn to fly
with it in the air, just as we learn to swim In the
water, ride a bicycle and so on . . . | want, also,
lo give back to man the feeling of Hight. This
we have been robbed of by the mechanical {light of
the aeroplane. We cannot tee! the movement of our
body in the alr.

— What practical importance does your apparatus have?

— The same as a glider. Has the proletariat no use for
a glider? . .. But, also, | really want 1o emphasize the
aesthetic side of the thing. Now art is going out Into
technology.

Zelinsky took a dim view of this approach. He asked:

Can we really alfow the performances of solo inventors
to develop? And what about the transference of art to
technology? Of course, it just won't do. A new techno-
lagical creation can give an arlistic impression, but it
must also serve ils direct technical purpose. .. If "Le-
tatlin" is a technical apparatus designed for flight, then
it must fly — and il it cannat, then it is a mere foy ...
The way that has led Tatlin to technology seems to us to
be alien, fatiguing and wrong. From the philosophical
depths out of which "Letatlin” is tc tly, heavy, reaction-
ary prejudices have congealed into a porridge: nature
worship, terror of the machine, the adaptation of tech-
nology to the feelings of the individual, a naive faith in
the "wisdom" of organic forms, and escape from.the
industrial world. . .. This is a form of technology that is
based on artistic “vision," intuition, and not en the
scientitic vision of mathematics and computation . . . not
in haste to draw a cross over the new "Lelatlin” glider,
we are concerned (o purify it from rotten ideological
supports, biow through it with the strong winds of prole-
tarian criticism . .. This gifted artist is our camp follower,
he came to work with the Revolution in the very first Oc-
tober days. He has acquired not a little experience: he
deservas the aitention and help of the Sovist public.'**

Latatlin'' extibited (0 Moscow, 1933
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article by Benjamin Férel, "La Nature dévore le progrés et le dépasse’

Arthur Rimbaud: The Sleeper in the Valisy {1870)

It is a green hollow where a river sings

Madly catching on the grasses

Silver rags; where the sun shines from the proud
mountain

Itis a small valley which bubbles over with rays.

A young soldier, his mouth open, his head bare,

And the nape of his neck bathing in the cool blue
watercress,

Sleeps: he is stretched out on the grass, under clouds,

Pale on his green bed where the light rains down,

His feet in the gladiclas, he sleeps. Smiling as

A sick child would smile, he is taking a nap:

Nature, cradle him warmly: he is cold.

Odors do not make his nostrils quiver,

He sleeps in the sun, his hand on his breast

Quieted. There are two red holes in his right side,
Transiation by Wallace Fowlie.'?

Le Dormeur du val

C'est un trou de verdure ol chante une riviére
Accrochant follement aux herbes des haillons
D'argent; ol le sofsil, de la montagne fiére,
Luit: ¢'est un pelit val gui mousse de rayans

Un soldal jeune, bouche ouverte, téte nue.

El la nugue baignant dans le frais cresson bleu,
Dort; if est étendu dans 'herbe, sous la nue,
Péle dans son lit vert ol la lumiére pleut,

Les pieds dans les glaieuls, | dort. Souriant comme
Soutiraft un enfant malade, il fait une somme:
MNature, berce-le chaudement: il a froid.

Les parfums ne font pas frisonner sa narine;
!l dort dans fe soleil, la main sur sa poitrine
Tranquille. Il a deux trous rotges au cté droil.
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Max Ernst. French, born Germany, 1891
& Garden Airplane Trap (Jardin gobe-avions)
1935

Dil on canvas, 21"/ 29"

Owned by the artist

Between 1934 and 1936, Max Ernst made a series
of paintings that showed a vision of “voracious gardens
in turn devoured by a vegetation which springs from
the debris of trapped airplangs . .."'* In these pictures,
ambiguous creatures hide or spy in a desert landscape.
or within enclosures rather like the walls of Machu
Picchu. Are they airplane-eating dragons, enormously
magnified insects, or rapped machines that after fall-
ing have somehow taken on animal shapes? Ermnst's
mechanical forms are often equivocal, without any
boundaries between animate beings and inanimate
things, as there are none between humans and animals.
The world represented in his Surrealist painting and
sculpture is animistic, dominated by frightaning spirits.

Ernst is obsessed with flight and birds. He has at-
tributed 1his to an experience he had at the age of
fifteen: ", . . one of his closest friends, a most intelligent
and affectionate pink cockatoo, died. It was a terrible
shock to Max when, in the marning, he discovered the
dead body and when, at the same moment, the father
announced the birth of a sister. In his imagination Max
coupled these two events.... A dangerous confusion
between birds and humans became fixed in his mind
and asserted itself in his drawings and paintings."'**
With the exception of man, birds are the most commaon
creatures in Ernst’s work; in Surrealist consequence, it
is logical that airplanes should be the mest frequently
represented machines (see page 124).
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Alexander Calder. American, born 1898

& "'The motorized mobile that Duchamp fiked." 1932;
reassembled by the artist, 1968

Wood, wire, cord, and metal, approximately 42 high
COwned by the artist

Calder's attitude toward the mechanical world is am-
biguous, yet relaxed. Born of a family of artists, he took
a deqree in engineering, but when drafting reawakened
his interest in art he abandoned lechnology as a career
After several years spent studying at the Art Students
League and doing free-lance illustration, he went to Paris
in 1926. An innate sense for fantasy and love of motion
led him 1o create his miniature circus, in which the ani-

mals were characterized chiefly by their movements. The
circus made Calder famous throughout the Paris art
world. In 1930, he paid a crucial visit to Mondrian:

I was very much moved by Mondrian's studio, large,
beautiful and irregular in shape as t was, with the walls
painted white and divided by black lines and rectangles
of bright colaur, like his paintings. It was very lovely, with
a cross-light (there were windows on both sides), and
! thought at the time how fine [t would be if everything
there moved; though Mondrian fumself did not approve
of this idea at all. | went home and tried to paint. But
wira, or something to twist, or tear, or bend, is an easier
medium for me to think in.'¥
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Alexander Calder

{® Crank-Driven Mobile. c. 1932

Wood, wire, and sheet metal, 23 x24'/2”
Joseph H. Hirshhorn Collection

Calder soon began to carry out his impulse 10 make
objects that moved. In the winler of 1831—1932, as he
recalls in his autobiography: “.. .1 had been working on
things with a little motion, some with more motion. | had
quite a number of things that went round and round,
driven by a small electric motor — some with no motor —
some with a crank.”

One day, Marcel Duchamp came to visit Calder and
saw his work:

e

There was one motor-driven thing, with three elements.
The thing had just been painted and was not quite dry
yet. Marcel said; "Do you mind?” When he put his hands
on it, the object seemed to please him. .. | asked him
what sort of a name | could give these things and he at
once produced “‘Mobite.” In addition to something thal
moves, in French it also means motive,""

Duchamp helped Calder arrange a show of his work,
in which "there were fifteen objects with motors and
some fifteen others, all of which had moving elements.
... The journalists did not seem to understand anything
| was driving at. There were notes about ‘far! auto-
mobile, and a photograph of one object, likening it to a
gear shift.”"™
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Alexander Calder

® A Universe. 1934

Motarized mobile: iron pipe, wire, siring, and wood,
40'/2" high. The Museum of Modern Art, New York
(gift of Abby Aldrich Rockefeller)

... the underlying sense of lorm in my work has been
the system of the Universe, or part thereof. For that is a
rather large model to work irom,

What | mean is that the idea of detached bodies toating
in space, of different sizes and densities, perhaps of
different colors and temperatures, and surrounded and

interfarded with wisps of gaseous econdition, and some at
rest, while others move in peculiar manners, seems o
me the ideal source af form. . . .

When | have used spheres and discs, | have intended
that they should represent more than what they just are.
... A ball of wood or a disc of metal is rather a dull object
withaut this sense of something emanating from it.

When | use two circles of wire intersecting at right
angles, this lo me is a sphere. .. what | produce is nol
precisely what | have in mind — but a sort of sketch, a
man-made approximation. — Calder, 1851,'%
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Alexander Calder

@ The White Frame. 1934

Wood, wire, cord, sheet metal, and motor, 76" %9’
Moderna Museet, Stockholm

The White Frame is the largest and most ambiticus of
all Calder's early motorized mabiles. Its composition is
based on variations on the circle: within the frame a
spiral, two spheres, a ring, and a round disc are suspen-
ded and set into different kinds of motion. The emphasis
an round forms may perhaps be a kind of declaration of
independence from the persistent right-angledness of
Mondrian's paintings.

This is the second of Calder's "motorized reliefs.” It
is obvious that he thought of them as paintings in which
forms were put in motion through the agency of motors.
The motor served to help solve an aesthetic problem,
which Calder clearly posed in his non-figurative paintings
but was unable to answer: Why should one position of
a form within a composition be better than another?

A year or so later, Calder abandoned motors, because
he felt that they produced a too regular and repetitive
movement. As he explained in 1937.

{ also used to drive some of my mobiles with small elec-
tric motors, and though | have abandoned this to some
extent now, | still like the jdea, because you can produce
a positive instead of a fitfu!l movement — though on
occasions | like that too. With a mechanical drive, you

cain cantrol the thing like the choreography in a ballet
and superimpose various movements: a great number,
ever, by means of cams and other mechanical devices,
To combine one or two simple movements with different
periods, however, reaily gives the linest effect, because
while simple, they ara capable of infinite combinations.'™*

Although from the mid-"thirties on Calder concentraled
increasingly on mobiles powered by natural forces, he
has from time to time reverted to motorized mobiles.
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Alexander Calder

® Pantograph. c. 1934

Motorized mobile: wood, wire, sheet metal, and motor,
45%4" high

Moderna Museet, Stockholm

Calder's rejection of the motor around 1935 in favor
of motion produced by natural forces — the wind or a
man's hand — was parl of a definite trend of those years.
The highest point of repudiation of the mechanical world
in this century came in the late "thirties. Art was domina-
ted by Picasso, who has never shown in his work the

slightest interest in machines and the mechanical worlg.
In general, interest in the rationality of constructed form
was slackening at this time, while interest in the irrational
and the unconscious was increasing. The element of
chance, so important in the concepts of the Surrealists,
could not readily be expressed through the calculated
and predictable movements produced by a motor.
Although Calder's hanging mobiles of the late ‘thirties
seem to abandon geometry and rely on free movement
and the inspiration of nature, in their basic approach
they remain Constructivist. The "leaves” always float &l
right angles, with a vertical or horizontal arientation.
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A retrospective show of early Dada works was held in
Paris. .. | had added another object | had conceived in
the early years: simply a metronome to the oscillating
stem of which | had attached a photograph of an eye
that moved with the licking as it swung back and forth.
The title was, Object To Be Destroyed. | really intended
to destroy it ane day, but before wilnesses or an audi-
ence in the course of a lecture.

Be that as it may, | was in the gallery one day with my
ofd friend Tzara who had helped organize the show, when
a group of youngsters, boys and girls, filed in, some car-
rying portfolios, evidently coming from the Beaux Aris
Academy. Suddenly, handfuls of green handbills filled
the air and a voice announced to the other visitors pres-
ant that this was a protest against the Dadaists and
Surrealists. Then the students began laking down the
works and laying them carefully on the floor so as not
fo damage those under glass. After which they filed out
in an orderly manner,

But an the way one grabbed the metronome and disap-
peared with it.

Afterwards | had an interesting session with the in-
surance expert ... First he offered o replace the cost
of the metronome, a triffe. | pointed out that one did not
replace a work of art, a painting, with brushes, paints and
canvas. He conceded the point: since | was a well-known
artist, he would pay the full value of the insurance. Then,
assuming a more intimate tone, he voiced his suspicion
that | might, with this money, buy a whole stock of metro-
nemes. That was my intention, | replied; however, | as-
surad him ol one thing — I'd change the title — in-
stead of Object To Be Destroyed ['d call it Indestructible
Object. — Man Ray, 1963.'"

Man Ray. American, born 1890

@ Object To Be Destroyed. 1932

Ink, 112 x 794", Collection Mr. and Mrs. Marton G.
Neumann, Chicago

Cut out the eye from a photograph of one who fs loved
but is not seen any more. Attach the eye to the pendulum
of a metronome and regulate the weight fo suil the tempo
desired. With a hammer well-aimed, try to destroy the
whole with a singfe blow,

— Inscription on back of the drawing

Man Ray

i3 Indestructible Object. Original 1923;

replica of earlier Object To Be Destroyed, 1958
Metronome, with cutout photograph of eye on pendulum,
8%/+" high.

Collection Mr. and Mrs. Merton G. Neumann, Chicago
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Professor Butts ("You Sap, Mail that Letter”). ¢. 1930. Pen and ink, 9%/ 19"

Rube Goldberg (Reuben Lucius Goldberg). American, born 1883

(@ Drawings for newspaper cartoons. ¢. 1330—1936
Owned by the artist

Rube Goldberg is a very American artist — which is
not to say that he did nol atiract European followers;
they appeared almaost immediately. In April, 1321, Marcel
Duchamp published in New York Dada a drawing by
Goldberg,'** at a time when his series of comic carloans,
syndicated in newspapers throughout the United States,
had already established his reputalion, and was scon o
make him one of the highest paid artists in the country.
Goldberg may perhaps regarded as the first pop artist —
if by "pop  one means an interested acceptance of, and
nol too negative a way of dealing with, the popular or
common manifestations of civilization.

Underlying all the complicated contraptions of Profes-
sor Lucifer Gorgonzola Butts is the Idea that something
man can do in a very simple, direct way can also be

accomplished, through an elaborate, roundabout, and
risky system, by a machine. Goldberg’s drawings of
Professor Butts's apparatus sabetage our confidence both
inman's intelligence and in the machine's efficiency.

Goldberg's relaxed and humorous way of dealing with
the intricacies of mechanization could anly be born on
a continent thal regarded technaology as the creator of
a new culture, rather than the destroyer of an older one.
Goldberg himself began as a student of mining engineer-
ing at the University of Califarnia, where, he has said,
“big machines impressed me with their futility.” His faith
in technology was further undermined when the 5an
Francisco earthquake of 1906 destroyed the city's sewage
system and water mains on which he had formerly baan
engaged as a designer.'*’
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Charles Chaplin
British, born 1889

B= Siills from “Modern
Times." 1936

Written, directed, and
produced by Charles
Chaplin. Sets by Charles D.
Hall. Released by

United Artists

The theme of Modern Times is, as so often with Chap-
lin, the story of an individual who tries to lead his |ife as
a member of society but is constantly rejected by society.
The tramp sees the lights of the city and is drawn to
them, but in the closing scene he walks away along a
country road. In Modern Times, society |s symbolized by
the factory and its machines. In his foreword, Chaplin
declared: "Modern Times is the story of industry, of
individual enterprise — humanity crusading in the pursuit
of happiness.” "¢

The automatic feeding machine called “Beloved” that
is intended to cut down lunch time is a triumph of efficien-
cy and exploitation. The inventer who demanstrates
the feeding machine behaves |ike a robot himself, repeat-
ing the same gestures. When the machine goes out of
order, he is not at all interested in what happens to
Charlie, who is fed steel nuts, has hot soup tipped down
his shirt, and pie flung into his face; he is concerned only
with the malfunctioning of his machine. When the monec-
tany of endlessly tightening bolts on the conveyor beli
makes Charlie go mad, he is drawn into a big machine
(Built of rubber and wood, it cost $50,000 to construct.)

Modern Times is an extremely strong manifestation of
the pessimistic attltude toward technology that cul-
minated in the late 'thirties. The peint of view is not
altogether negative, however. Charlie also knows how to
use machines to save himself. The foreman and workers
pursuing him after he has gone mad cannat catch him,

for whenever he feels In danger of being trapped, he turns
on the conveyor, and they have to return to their tasks.

Chaplin said of this film: "It started from an abslract
idea, an impulse to say something about the way |Ife is
being standardized and channelized, and men iurned
and the way | felt about it.""**

into machings —
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Man Ray. American, born 1890

= Untitled. 1929

Photograph, 8%/ % 7". The Museum of Modern Arl
Mew York

The Surrealists, like the Dadaists before them, fre-
quently presented their views of the world through the
device of juxtaposition — the unexpected pairing of two
phenomena that logically cannol be paired. The classic
and often guoted example was that given by the nine-
teenth-century poet Isidore Ducasse, the ‘comte de
Lautreamont”: "Beautiful as the chance encounter of a
sewing machine and an umbrella on a dissecting table.”
Two banally normal objects, which in our way of dealing
with identities have nolhing to do with each other, meat
where both are out of place and make love

The atrocities of this lovemaking must have especially
appealed to the Surrealists, who, unlike the Dadaists,

had strong feelings of hatred toward machines. They
looked upon them as opposed to nature and destroy-
ing nature, besides representing stultifying logic at the
expense ol spontaneity and intuition. Most Surrealist
works concerned with the mechanical world show a
battle belween nature and machines (for example, Ernst's
Garden Afrplane Trap, page 147),

As the first 1o use the airbrush in painting, however,
and as a photographer, Man Ray must have retained
some love for machines, In this image of sadistlic love-
making, it is not altogether clear whether he is on the
side of the apple or of the screw — though obviously he
gives the latter a chance.
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1966

® The Captured Hand (Main prise). 1932
Wood and metal, 77/s % 23", Kunsthaus, Zurich

Alberto Giacometti. Swiss 1801

“I ... wanted to give the sensation of motion that could
be induced.'*® The Captured Hand is Glacometti's clear-
est statement about the mechanical world. It is also one
of his most pessimistic warks — which is saying a great
deal! The image of the hand about to be caught in the
machine, and the idea of one's own hand turning the
crank, seem to sum up the tragic predicament of our
modern world. A crank is made to be turned, and betare
we are aware of it, without thinking of the consequences,
we respond to the invitation. The evelution of technology
cannot stop, though ils dangers become increasingly
obvious. We feel trapped in an inevitable process of

escalation, which accelerates at a more and more rapid
pace. The anxiety and sense of crisis that Giacometti
has here rendered in terms of sculpture is the same as
that manifested by Chaplin in Modern Times, or by Fried-
rich Georg Juenger in his sirongly polemic book, The
Failure of Technology.'"

What Giacometti expresses with this sculpture could
not have been said in & more economical, all-encompass-
ing way. Few works of art so directly enlist the specia-
tor's participation as does The Captured Hand, which in
a fraction of a second converts his natural reaction to the
crank into a shudder down his spine
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Hans Bellmer
German, born Poland, 1902

@® Machine-Gunneress in a
State of Grace. 1937
Articulated object: wood and
papier-maché, 23°%:" high
The Museum of Modern Art,
New York

Many Surrealists of the ‘thirlies acceplted without gues-
tion the misconceptions about technalogy Incorporated
in the theories of machine-aesthetics formulated by such
men as Le Corbusier, and ardently embraced by Leger.
The qualities of functionalism, standardization, and
utility which these theorists attributed to the machine
and singled cut for praise were, however, rejected in an
equally uncritical, emotional way by the Surrealists.

The Surrealists were, nevertheless strongly attracted by
the erotic overtones of machines and their movements.
Hans Bellmer, a Berlin artist who in the early twenties
had been associated with Grosz and Heartfield, began
constructing his puppet-like figures in 1933, inspired by
the doll Olympia in a Max Reinhardi production of The

Tales of Hoffman. Photographs of Bellmer's doll, a female
mannequin that had ball joints which allowed it te be
dismantled and reassembled in various erotic positions
were seen by the Paris Surrealists and reproduced in
their review Minotaure in 1934, The Machine-Gunneress,
done after Bellmer had visited Faris in 1936 and joined
the Surrealists, recalls ithe often-quoted dialogue:

Masochist: "Hurt me."”

Sadist: "No.'

Masochist: “Thank you."

Besides reflecting the Surrealists' general skepticism
toward the machine, this particularly aggressive version
of Bellmer's doll alludes to the threat of the heavy war
machine that was building up at the time.
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Victor Brauner. Rumanian, 1903—1966

(® The Mschanical Fiancés. 1945

Encaustic on paper, mounted on composition board,
2535 ¥ 19%/s”

Collection Julien Levy, Bridgewater, Connecticut

The use of the word “mechanical” to describe a human
reaction doas not imply something rational, logical, and
dependent on the intellect. On the contrary, it charac-
terizes an intuitive or “automatic” reaction. The automa-
tism of sexual response has long been observed, from
La Mettrie, who in his L'Homme machine (1748) allowed it
a significant, though discreet, role in his mechanistic

i~ Vicron- RRY:
- A4S

interpretation of man, down to the scientific investigations
of Dr, Kinsey,

This side of human nature has colored much of our
unconscious reactions to machines. The endless allu-
sions that locomotives and the parts of a sleam engine,
for example, seem to make to human |ove-making
illuminate one aspect of machine eroficism.
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Matta (Sebaslian Anionio Matta Echaurren)

Chilean, born 1912

@ The Bachelors Twenty Years After. 1943

Oil on canvas, 38 X 50". Collection Mr. and Mrs.
George Heard Hamilton, Willlamstown, Massachusetts

Matta was the youngest and by far the most speculative
of the Surrealists, whom he joined in 1937. He was espe-
cially attracted by thelr emphasis on chance, automa-
tism, and magic relationships, and around 1942 he be-
came particularly interested in magic, cabalistic lore, and
the tarot. For obvious reasons, he was drawn to Du-
champ.'* A year after he painted this picture, Matta
collaborated with Katherine S Dreier on a book on the
Large Glass — one of the first manifestations of the
greally revived interest in Duchamp's work that was to
flourish in the 'fifties and 'sixties

In Matta’s painting, the shifting planes and fragmented
treatment of space were inspired by Duchamp's machinist
works of about 1912. As in the Large Glass, the "bache-

lors" are confined to the lower part of the painting, but
they have become mare active and involved. They have
been brought out of the age of the mechanical and old-
fashioned chemistry into the dawning era of nuclear
science and projecis for the congquest of space. Here,
space has been given an undefined, apocalyptic quality,

Matta was the first artist of the postwar generation io
understand the complexity and power of cybernstics. His
attitude toward the mechanical world, however, was
basically the same as that of the traditional Surrealists; it
was one of fear and refusal. Many of his paintings of the
'forties express a sense of frustration and alienation, On
the one hand, Matta finds deeply shocking the use of the
term “the human factor” to explain an accident or a
mistake; on the other hand, he is haunted by the realiza-
ticn that human destiny [s often the victim of forces
beyond man's individual conirol — forces described by
Breton in the Prolegomena te a Third Surrealist Mani-
festo (1842), which Matta illustrated, as "perturbations
like the cyclene, in the face of which man is powerless
to be anything but a witness, or like war ...

Fas




Mark Tobey. American, born 1830

(@ The Void Devouring the ¢ ndqm Era, 1942
Tempera on card red, : 30", The Museum of
Mod Art, New York (gift of th:

Political conditions in Europe from the mid-thirties on,
evan before the outbreak of the war, made it difficult
concentrate on anything but the problems of survival and
defense of the most elementary values. Such a climate
did not favor the birth of new ideas in art, and in the
forties the initiative passed to the United States.

Tobey's picture, painted a year before Matta's reinter-
pretation of Duchamp's (J!ass pmaenta a new con-
c#ptic-n of space, whiuh was o be cupation

space had gunemlw been meas LJIdb|E 'l Lhe;'-'
it contains. As Tobey's title indicates, a void implies
'SiJ&Le 0 vas 51 dnu ]|r~1|r|u:... that it tends to swallow up
cis |D'“.F‘ ThFlr dimen-

able, yet they finally elude cur interpretation. Are they
parts of machines? vessels? microbe B 1
mals? This elusiveness of identity gives rise to a sense
of great uncertainty. Before we have time to recognize the
eglements of our gadget civilization, it is shrouded in
haze. We can no longer see clearly; chaos descends.

if we remain fettered and resiricted by human
inventions and dogmas, day by day the world of mankind
will be degraded, day by day warfare and strife will
increase and anic forces converge toward the de-
struction of the human race."'™ 'Abdu'l-Baha
of the Bahal faith to which Tobey has adhe
1918, gave this admonition in 1912 in the course
visit to America.

In 1965, asked to interpret this work, Tobey replied
that its genesis was "the realization of many people and
myself that gadgets were filling up the space in which we
lived . .. It could be possible that there is a warning in
this picture. Those -.'.-h-;\ look carefully will in any age
decipher it, | am sure.""* In retrospect, Tobey's painting
and its title, dating from just three years befr'rc. the
dropping of the bomb, seem uncannily prophetic.
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Bruno Munari
Italian, born 1917

® Mobile. 1952

Sheet iron and clockworks,
30%4" high

Kaiser Wilhelm Museum,
Krefeld

The spring, as in a clack, is the most temperamental
reservoir of mechanical energy. When wound up, it has
great force; when run down, it performs most erratically.
The balance wheel in a clock requlates and distributes
the energy in equal parts.

Munari gave back to the spring its own unregulated
behavior, and by adding two more springs in the form
of thin rods that support discs, he created a wriggling
dance that goes on while the force of the spring is
running down; then it has to be rewound. The motor is
glorified, not heroically but postically.

wh
T

Munari had his first exhibition of "useless machines"
in Milan in 1835, and in 1945 began “the creation of
kinetic objects, whose make-up could be varied, driven
by small clockwork motors.”'*® Since the early 'fifties, he
has been a strong proponent of the use of technology to
achieve poetic results. In 1852, the year in which he made
this object, he wrole a Manifesto of Machinism that ends:
"The machine must become a work of art. We shall
discover the art of machines!"'" His ideas have prebably
helped inspire the optimistic, anarchic machine art that
was developed in the mid-'fifties by Tinguely and others
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Jean Tinguely
Swiss, born 1925

@ Meta-matic. 1953
Wire, 26%4" high % 30%"
wide 11" deep
Collection Harry Kramer,
Paris

Tinguely's form of mechanics is “meta-mechanics,”
which suggests an analogy with physics and meta-
physics. Most of his early machines are ironic, sometimes
feverish: they carelessly ignore the disciplines of the
conventional machines of this world. From a machine
one demands order and precision, reliability and reg-

ularity. Tinguely's point of departure is mechanical
disorder. In hi=s early works, change and movement obey
only the laws of chance. He pits the emancipated
machine against the functiona! one and gives his cre-
ations a glorious lite of improvisation, happy ineffi-
ciency, and shabbiness, expressing an enviable freedom
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Jean Tinguely

{® Meta-matic No. 8. 1958

Sheet metal, wood, wire, and motor, 15'/2” high % 26" long
Moderna Museet, Stockhoim

Tinguely's autc-destructive and auto-creative art ma-
chines are among the most engaging ideas of a machine
society. The self-destroying machines (of which Tinguely
has so far made three) shed a harsh light on our present
situation and the complexity of its structure. If art is
a reflection of the fundamental ideas of a civilizalion,
one can think of few more pertinent images or symbols.
These machines have the richness and beauty of all very
simple and therefore very great inventions.

The “meta-matics,” the art-making machines, also
stretch a tentacle into the heart of our civilization. In
this century, art has come to represent faith in the in-
dividual, the ultimate liberty; it typifies the fullest expres-
sion of the creative process. By contrast, the machine
is used for mass production; the entire basis of i1s
existence is standardization. We require it to be rational,
efficient, and serviceable; at the same lime, we are
frightened of it becauss it has now become so clever
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Jean Tinguely

& Meta-matic No. 17
1859

Iron, 910" high
Moderna Musest,

Stockhalm

and powerful. There is little dignity in our present
relations with machines.

When one thinks in these terms about Tinguely's paint-
ing machines, it becomes evident that the basic idea is
the collaboration. Together, man and machine produce
an irrational product, Tinguely seems to hint that if we
were to get on better emotional terms with machines,
there could be great times. He gives us an appetite for
explorations. "For me," he says, “the machine is above

- a
all an instrument that permits me to be peetic. If you
respect the machine, if you enter intc a game with the
machine, then perhaps you can make a truly joyous
machine—by joyous, | mean free. Thal's a marvellous
thing, don't you think?""8

One should not averlogk the fact that the meta-matics
may also constitute a rather devastating crilique of
same of the art informel of the late 1950s. the date ol
Tinguely's invention.
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Jean Tinguely

@& Homage to New York (preliminary drawing). 1960

Fell pen and ink on bristol board, 22'/: % 28" (sheel)

The Museum of Modern Art, New York (gift of Peter Selz)

The most impoertant of Tinguely's seli-destroying ma-
chines was probably his first one, Homage to New York,
which destroyed itsell in the Sculpture Garden of The
Museum of Modern Art on March 17, 1960 (see illustra-
tions, inner covers).
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The best description and analysis is that written shortly
after the event by Billy Kldver, a Swedish-born research
scientist at the Bell Telephone Laboratories in New
Jersey, who was clesely involved in the work.

"The Garden Party’' — 8 Years Later

| wrote The Garden Party two days after it happened,
as a kind of personal note. Now, eight years |ater, on
rereading it, | am struck by the many aspects of the col-
laboration between Jean, Harold Hodges, and myself
that are still pertinent, Even though such collaboration is
bound to become less naive, it seems that the same
excitement is essential for It to become effective. Harold
Hodges, an engineer at Beil Labs, has since made seve-
ral contributions to works by Rauschenberg, Fahistrom,
and others

The title of my essay comes from a review in The
Nation.'"¥ — B.K,




Billy Kliver: THE GARDEN PARTY

Joan Tinguely's desfructive construction No. 1 wasz bulll in the Buck-
minster Fuifer dome at The Museum of Medern Art over & period af three
weeks. When, on March 17, 1960, his mechine was put into action, the
speclacle was one of beautiful humor, poetry, and confusion. Jean's
maching perfarmed for hait an hour and exists ria more

When Jean firs! fold me abowl hig Idea for a soif-deatructive machine
he wanted a large assembly hal/l on Marhatlan. The machine would do ali
kinds of wild things and finally destroy fisell. A chicken-wire netting wauld
save ihe audionce from a similar fate, Bul The Museum of Modors Art
came info the picture and offered Jesn iis Sculplure Garden as the site,
and the dome 1o work in.

The lirst drawings of the maching show lite resemblence ta the final
result. A meta-matic painting machine was there. It would cresie a con-
Hnuously changing painting that would dissppear g5 the papor was rolléed
up again into a tight roll. A text of dirly words would upfold, 4 Virgin Mary
was to be cawed in half, Parls of the maching would Hp over, others wouid
finally collapse as dozens of sews atlacked (he steel construclion, The
noise wadld be lerrific.

The beginning was sfow, Jean bought old molors (i the bizarre Canal
Street shops. A weather balloon end smoke signals (that did nol waork)
were fourd n a surpivs store. He coligeled steel tu & struature
and tools lo wark with. Pulleys were axpensive. He wanted oid blcycile
wheels from funk yards. But no junk yard (n the U.S. desis in such
triviaglities. | stumbled onto a desier in Flainlleld who wes elearing out his
basement and carried awey 38 ofd rusty whegls, Jean was as excitad a3 a
child when wa brought the wheels through the empty mueseam that eve-
ning. The dome was unheated, and \he femperature was below freering,
but things began to move, '] wan! more wheels," he said

The next day my wife sad [ raided the Surnmit dump, This was a gold
ming, We loaded the car and perked it behind tha fance an 5éth Streal
A child's polly and bassinel, the drum from a washing machine, end 25
muora baby carriapes and bicycle whaels were thrown over the fance.
The Satwrday-afierncon passorg-by ralsed ihe lpevilable question: "What's
going an here?' On the ather side of the fence, Jesn was leughing

The following day the first structure was almost fnfshed. 1f confained
a large mata-malic with 1he pal, the bassinet, and the drum as percus-
sion glements. A nat beat on the pof, a elamp jumped up. and down in the
bazgingt, and a fan molor atacked tha drum. The paper wawld unfold from
a horizontal roll at the lop and be guided down on a shesl-melal lrough.
Herg (t wowld b painted on by an slaborate arm that Jean later worksd
on for two doeys until It was perfect. At 1he botiom of ihe structurg, the
continwausly moving paper wowld be blown foward the audience by a fan.
The machine was taxing form.

Jean and | made apother Irfp to the dump. This Hme I was the Mewark
¢ity dump, which fs as mtch a reflection of the general ne.l'ghhayh.-.nrf
as fs the Summit dump. This large dump was Jaarn's worid, He kept
finding the oddest objects and fcrmalions. Spilled-out paint would meke
a painting to be exhibiied In some fashionable gallery. Someone had left
a complete bedroom suite. [f he could find a wilting givl (which ha admit-
ted would be ditfieull), this would be a place whers ke wolld lke fa ive.
"I could, you know,'' he said. He would spend his days in the dump as
a8 completaly free man. Out of the debris he would build ferge, Involved
consiructions. Stawly he would convinee the bums, living In-small shacks
on the dump, that what he was making was imparfant. Evantually they
would join him and help him buitd. Ol cowrse, art was paver fo be
mentioned. and his constructions would never ba anything else but part
of tha dump. Il /s against the background of the anarchy and cheocs of
the Newark city dump that | see the growth of his machine.

The bums did indeed help vs, and we walked aweay with a cable drum,
Amarican Nags, a rusty all cen, and more baby-carriage wheals, of which
for some reason there were plenly. Jean kept saying consfanfly: " We can
put anything inta the mechine.” In ihe fingl analyels, 1hs O coursn was
not frue. Az we ware going back fo the museum aver lhe Jersey liats
with our Inad, Jean bekaved lfka a fourist seeing the Grand Cenyon for
the first time, To him the fandscape was extremely beaufiful,

Jean was now going at a fantastic rate, But the dome was cofd, and he
became il with fever. This did nal stop him, however, and he callsd
anxiously for ihe insides of an old pfanma and a radio. | was lucky, A
pfano dealer In the neighborhood of the museum had an gld plano.
“Ten dotlars it vou come and get . For two doiters, Jean bought an

ald Addressogreph maching from ihe museum, Now he had averyihing
that he wanted -

On the pleno he mounted aboul ten arma made .ol old bleyele parts.
Thase erms hit the keys of the pigEne. ke the playdrs of a playor piano.
Attached to Ihe plano was another mela-matic, a smalier with &
Sponge an the painting arm. The paper came down and was again rofled
fte a Nght roll. L'art éphémére. There wore wo thal would roif
by fike the news bulisflng on Times Square. One wag vortical, and ong was
torizonial. “Je tals !'angle droif, tu sals,” he bodsted Rising above the
Blrutiture weas & 25-foot-high sieel twbe thal wuﬁ.suupmr the waather
Laltoon &t ihe top, An old wooden radlio was sitached o the side of the
plano and was sawed in hall by & large handsaw. The whole section
with the piano and ihe second meta-matic had dozens ol wheels i it
for the various OpEraNOnYs .

The Addressograph maghine was transtormed info a percussion maching
with cans and a big be!l. It made & fant v gpise, As the big moltor
of the machine worked, a lever stuck under the machine would be pulled
in, and the machine wouid &l over, This systerm wan never Itiod out

During the fast days, he mode two amall carrisges powered by their
own motors. One had B Quanl motor and a we-lopl Klaxon itting on fwoe
baby-carriage whecls end a small pulley. This was fo be placed undar
the pieno and would &) 8 certaln moement '-’5&”“- dragging odd obiocis
behindg it. The secoend moving contraption was B very add thing
{dee was that i would mowe lo the side
garden. I would commit suiefde
drum, raore wheels, and an olf can Silcking above It wag a rod fo which
a corner ol an Amearican liag attached. 7 nights befora e sel
evening, we fried it out In the museum. || was & sfranga sight to see this
wondertu! creation move labariously in the emply museum hells. As i
moved, En anm lapped & mareh rhythm en the empty can, and the red
and white piece of the Heg waved back and (orth furiously. Stunned
speclators fopked throwgh the windows on 53rd Street at tha walrd and
beautiful speciacie.

Destruction seamad fess and less an element al the machine
wears repfacad by

oné

taxls

Jean's
and fall into the pooi of the
The carfiage was made up of a cable

Waas

e saws
tha matal of which they
weve made wes melted by the heat from overfieated resistors. Thes the
arigiral steel tubing was sawed throogh, and these joints ware aflached
to support the atruciure. Jean seemed happy not fo hava 0 worry about
the saws, but the foinfs never became quite & real parl of his structure
As the fivst mela-mallc cofapsed, & would lall backward. The pigng,
placed on a frame two feet above ground, would iisalf fall backweard lnfo
tha fatten metd-rmatic. The second melg-matlic and the support far the
balfoan would be dregged afdng in the fall of the pisno. Behind tha
planc, Jean mountod a carbon-digxide lire cxtinguisher, concesled by
woocden boards. As a levar was pulled, tha extinguisher would empty fiself
with a big swoosh, At the same time, the bell on ihe Atressograph wolid
fo ring.

Mothing was to be touched during the operation of the maghing. The
various functions and elements wers fo be staried by pre-sel time-delgy
relays. Everyiiing was efsborstely wired meachanically and elsatrically.
Even & Name thal wauld burn on the plano was {p be [ighted elecirically
All over the strucfure were amoke lashes and pellow amoke signals,
which would be started without direct interference. This combination of
al and mechsnical control gave Jean a great freadom to devalop
fils maching,

lzints that would bresk &s

e

An involved gear spstem would sfowly turn the plano on. After a few
minuies, & buckel of gasoline would ba overturned onto the liame, a
ning candle, so that the plano wouwld cateh (irs. Apother mechanical
grrangement fn the first meta-matic tumed three bear cans filled. with
paint onto the paper rolfing down loward rthe avdience. On the very top
of tha Mrat structure was e frough In which gallon-sized boltles would
stide down s they were pushed by -8 lever, When they crashed ta the
graund, natseafing smells would spread. A child's go-cart wouwld be
pushed back and forth fa front of the sirugiurd. There musi have been
about 8 hondred different oparations fn (e machine

Nof unti! the fast days aid Jean decide o paint his maching all while,
He spemed fascinaied with thig color but was & little worried that the
machine would look ioo beautiful, The only counterpoini seemed lo be
the balloon ihke! weould sxplode and fhang disgustingly oaver the piano.
Tho iwo lexiz were composed the night belore the svent on e lirst floor
of the moseum. The nighi-watchmen, lale museum amployesa — every-
body helped




fin the day of desiruction, the lemperature rose above tregzing  for
the first tlmw. It was siushy, and the St. Patrick's Day parade was braving
the rain on Fifth Avenue. Whan | grijved in the maorning. the museum
workmen, wusualy eccustomed Io henging delicate paintings, weare
struggling to gat the maching out gl the dome and down lo the Soulpture
Garden. t was slippery, and things broke. The Addressograph  was
damaged, and Jean became tense. At one moment | thought he: was
going fo guli f all, Buf nothing could break his regources al energy,
and toward the afternaon his excitement transmitted itsell lo everyona.
fhe workmen were now breaking their backs fo get things in arder. The
museam had given him carte blanche, and everything Jean wanted ho
got. The rain stopped. 4

Robert Rauschenberg, who had promised a mascel for the machine,
showed up with an object calied & monep-thrower, When some powder
ir an opan box was lightad, the threst woull release Iwo S0rings i which
he had stuck a dozen siiver dollars, Rauschenberg wailed lor hours to
have his money-thrawer connecled.

Eartlar in the morming, | had finally got hold of vatious stinking liquids,
witich | put in the botiles. Jean had already rejected he use of nitrogen
buty! mercaptan or the stink of & skenk, in spite of the fact that he LED
damanded the sirongest sienches | could find, | hiad also lound out how to
make & thick white smoke. Slnce savaral olher methads had taifed us, |
did not emphasize lo Jean whal | had found, bub simply asked him if
I couldd put it in the bassinel. He said 0K

The Kiarxan did not work. Robert Broer won! for a wild lasl-minule
chase for a 6woll Klaxon and found ene tha! he sclually fore off an
old car, No new and would do. By then he was sa wal and difty that na
tok! would take hiim back fo the musedam

The public arrived, but nobody noficed il. Jean was lixing the mela-
matics, putling on the gmoke flashes, and direcling everybady eise. Not
until @ o'clock did | gel & power |ing 1o the machine. All the ofrcufts
wero connocted, By accident, Aobert Breer turned on the tire axtinguwisher
i the piano. The secrat had been revealed, but nobody understood what
had happened. | discovered thal one leg on the [irs! siructure was nol
sawed through. It was g real frony that the laal thing we did was 10 Saw
this log oif. It jt had been falt, the structure would presumably not have
callapsed and lallen over.

At 7:30 | wag Nnisted. "On va?" "On wa," seid Jean. He looked as
calm 85 {f he wera abou! fo feke B bus. Nol once did we go over and
chack overything, The construction and fhe baginning of tha destruciion
wara indistingulshably. Bob Gresr put the titenjum tetrachioride. in the
bagsinei, a irlend who had helped me with the circuiils pul in the plirg,
and | sei the relays. The mechine wasz off. || wag Jaunched as # was
constructed. Jean wae In complete charge of his work.

The pianc was lo begin playing slowly as the flame on the keyboard
was Hghted, Bul the step-up transformer had braken in tranzport, 30 the
motor hed o be sfarfed directly at fuil speed. The result was that tha
driving siing fumpod the wheel an the piano as fhe molor sfarfed. | went
cold. No planal Nervously, | tried to put on the sling. “'Laisse-moi faire,
Hitiy," | heatd Joan's voice gay calmiy, A fuse had blown. It was fixed
The piano was working again, buf aniy three notes ware playing — thres
sad notes. Some slings had been lost. | saw nothing but the machine.
The wmudlence was invisible.

Alter threa minutes, tha firat mota-matic wan! on, But Jean had reversed
tha &ling o the paper was roifing wp instead of down. It was & bizarre
affect, Farfler he had with groat care pul the papér in ordar and fixed
the arm. Tho avdience must have expected a lof from this machine. To
make the situation more incredible, the molor driving the -arm had not
been reconnecied. Thus, even i Jean had put the sling an corectly, the
mafa-malfc wouwld nol hava worked, and he emply papér wolld have
rolied down the frowgh. Jedn was faughing as he always did when some-
thing excifing happéned. Meia-matic MNo. 21 produced & threg-feat-long
painting as the beer cans empied an o the paper roiling In the wrong
direciion. And the arm he had worked on to perfection ald not function,
Bul the tan at the bofiom of the struciure was nat withou! use. The smoke
was coming out thiok and white from tha bassinel, and the fan blew it
foward the audience. Ladies with mink coals who were sittlng in the
caleforin could nol See Decalse of lhe smoka, The percussian elemants
wora working line

In the sixih mingle, the radio wenl on. Nobody could hear it because
ol tha noise. The gascline bucket was turnod over the Hame, and the
piang started burning. Rauschenberg's monsy-thrower wenl off fn a big

Nash. The siiver dollars were never seen again, The fan motor slarted
ta beat on the drum irom the washing machipe. But the bottfas did not
fall. Jean had put in too weak & string. Why? After aff our haggio over
the stinks! Bul the only thing thal annoyed Jean was thaf the balloon
did nol burst. The comprossed afr botiie was emply. The little fwe-
wheeled cart In tront of the mela-matic sfarted o move back and forth,

in tha tenth minufe, 1he socond mews-matic slaried and worked begutf-
fully. It made a black peinting streak wiih the sponge on lts arm. The
horizomlal text wemt on. Something was wroag with it. It was windfng
up foo slowiy. Jean came bLy. "Do pou remember the itle fing you
pickad up end asked what it was for? It was to hold the paper roll up.”
Meanwhile, the vertical text wes linished and the end of the paper was
fiving over the burning planc.

Jean was walking areund caimly. He sfopped In front of the mashina
and let the photographers lake piclures, posing tke an aclor. As he was
clanding thera, the fext "“Ying {3 Yang" oppearad on the horizontal text
roll. On tho photographs of him with his sell-dasfroying machine in the
backgraund, this séntence can be read abave hig head.

In the eighteenth minuie, ihe fire extinguisher in the pianc was sup-
posad to go ofi. I didn't. The simpie reascn was thal (he plano was now
burning afl the way through, and the rubber hose had bunt up and
clogged the extinguisher. But the suicide carriage rotled off some ten
{esl. The molor was 50 woak that Jean had fo help it alfong. it would
pever have made i fo the pool anyway, and Jean knew this all along. But
he never exchanged the weak motor for a stronger one, which would have
been @ simple opecation. As a lunctional abject, the suiclde carriage was
supposed fo move; as a work of art, it wasn't, This was fypical of Jean's
relation 16 the motor, On other places in lhe maching, there were hig
motors that did practically nothing: end fn one place, Re used @ malor as
a countgrweight! The motor was for Jean part of he scuipfure,

The Addressograpl machine began fo work. The yellow amoke signal
was lighted, and the arms banged on the emply oll cans. The bell hed
pever been put fnto operation. If turmed ou! fo be a gong that afrikes
anly ange. The whole machine was somewhst sick affer the bad handiing
in transport, and it felf over afler only & lew minutes

in the twentielh minute, the ragistors In the first SIrUGIure werg oon-
noctod. Alter e lfew minutes the melal had melted, and the whole
structure sagped, but /It never collapsed commpletely and fell over, The
reason was thal the crossbars that held wp the wheels were sirong
enough to keop the atructura fogether. 8ul the smoke lashes were
lighted by the heat from the resisfors

In the twenly-third minute, tha little carrfage shot ouf from under the
piano with terrific speed. g Klaxon was working fine, and # ended up
in-a ladder on which tha Paris-Maich correspondent was standing. He
turned it around, and it coatinued /nto the NBC sound equipment. Smoka
and Names wate caming oul of ils end

The fire in the pigno wae rapidly spreading. Al one pofni, Jean hed
triad to damp /i with &n exltinguisher. Now (he [Hames had eafen thair
way through the piano, end Jean suddenly became afrald that the
extinguisher on the back of Ihe planc might explede from fhe heal. He
tald ma fo geot the fireman fo puf out the fire.

The Hraman had been there gl stternoon. When the fire on the plane
started, [ was standing nex! (o him. He did not react, end maybe ke was
enjoying the spectacle, He laler called up the lire department. My wife
overheard him Iryfng 1o explain what was going on: “'You see, Joe, there
fa fthis fire .. ."" It was evidently decided that the fire fn the piano was
net @ lire. Jean called him a ''lhecriticien de feu,"

When [ realizad whal Jean was saping, | tried to explaln the situalion
ta the fireman, He' did not undersiand me when | falked aboul an
exlinguisher in the piano. The firsi fire extinguisher from the museuwm
afrived. The fireman was very calm, as it nothing were happening. Aftar
three minutes, the longest in my lie, they finally begen o putl oul the
fira. Even then the fireman wasz reluclant fo do so because of the
elecirical wiring. At this point, both Jean apd | ware aimost desperate,
but the audience apparently gol the wrong (mpression of whal was
happening. They thought the firaman was the one who wanted fo pul
out the tire. and that we were Irying to prevent him. They almast lynched
the poor man who brought the extinguisher. A giant misunderstanding
had developed, in which only the fireman seemed (o be untouched by
the confusion, He fald me later that, of course, fire extinguighors are not
made ao that they blow up from heat. There had been no depger whatso-
ever. Tho fireman liked the show, ha said.
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Jean Tinguely

@ Homage to New York, remnant. 1960
Painted metal,

6'8'/4" high % 2'5%/" long X 7'3 /" deep
The Museum of Modern Art, New York
(gift of the artist)

The fire was damped and Bob Breer y knocked the sup
porting pleces of wood from undar the pianoe. Jean had not dared fo
2 the auformalic systam because of the bad effects from the Iranspard.
The pianc collapsed backhward but aid net faif aver,

| separated the fire extinguisher from the plano, and the pubifc descen-

(HEL e

&

ded the remains for souvenirs. They walked away wilh ire radig, the
saw, the meta-matic drawings, and lots of ofher things. Laler the structure

dragoed down inla a pil
8, s¢ that the garden &1
fo the dumpg the nex! day

of serap that fooked incredfdla, The bollles
nk for two days. The funk wes carried back
Only a few mementos survived. The battered
Addressograph machine was given to & photographer from the museom,
wha hawled. it sway at great expense. N will stapd end rust 0 WE
r.!;rdun_ The suicida {_‘!_h’,'l'al(‘lbl WEE: QIVET fo the musewm, Bob Breer ol 3
fuiny wheel construction that had sarfy been put Out of Oporation by
the eager audignca, and the cmall carriage wilh the big molor ant! tha
Hlaxon stands under my table. Al1 the rest was memary and piolures.

In the same way as & solentitle exporiment can naver la f, this exper=

lional obfect
and was never treated fike onpe. The spectacie can (herefore not be
Judged (n terms of whether this or thal thing did or did not wark. During
maehine, [ was consiantly
disregard for the simpfest rufes of enginesring. In one |
demand that something shouwld functian, and in tha next ha would vol
hiz demand by the most trivial of jons. Jean worked as e&n artisi
chose fis moiors and pof on his slings as an artist. He waa inlarosied
only in functional operations thal he cowld undsestand, so that ha could
rejeci or accept them as he pleased. Bat he w gisg imspired by tho
passibiiitias of engineering and realizad that he could use them as long
@3 he was in complete confrol of wha! he wes doing. As an engineer
working with him, | was part ol the machine. This new availabilily was
largely responsible for the size and complexiiy ot the maching.
Jean's machina was conceived out of “total anarehy and lreedom’
he pul ft. The free and chaotfe circumstences under which it was bulit
a necessily and, in a way, 8 fremendous fuxury. Jean supplisd the
anergy o create iho frosdom and was the ruler over the chaos. When
the energy was released, everything tha! happenad was reiated t0 soms
of Jean's decisions. Mo disfinction can be made belween the "random’
. the aeccidents, or the cenlrolled parts of the speciacle. /i was

nent 10 art cowld pever fall. The machine wss fol & tun

the construciion of the amazed al Jdean's

sfanf he waald

a8

glem

L E.:.- B~

innecence, The bolties that did
wrorg direction, the firaman,
o speciacie. There could exiaf

and no ehaos in

eedgom gnd
thal rofated

i its
the Is
and the avdienoa were &l part of tha aa

8t

fo. paradox, o guestion, no “nonsense.'’ Ho
infs spectacle. M was & definite demonstretion, made with love gnd
humar, ard nat a philosophical probifem

I' do nat inferprel the sell-destruction of Jean's machine as an act of

af das
dastruction or sell-e/iminati
ne behsyior. For anyc

protest against the maching, ar
Ugge,
of the: macking /s 1he fdeal
cerned with the refations be es and human beings, this fa
an cbvigus ftruth, This glready bean expressed by Claude
Shannon in ike “Lillle Bigek Box.'' in which, whon vou pull a switch, a lid

swilch [n the off posifion,

&% some crifics have &

o

machir

idea has

opons and a hand emerges thal throws i
whereupon fhe iid clases again aver the hand

JUsl a5 in ewery momeni we see and experance a few -g:’ny
warld, Jean's machine crealed and destrayad (tealf & represeniation
&l @ moment in our lives. The art ol the museum is related lo & past I
that we cannol s2e and feel again. The artist has already left his canvas
Behing, This ari then becomes part of cwr inherited language, and thus
has a relalion o our warld different from the reality ol the Immediale
now. L'art éphéméra, on the olher hand, creates & direct conmection
Lolwe \he crealive act of the artisl apnd the receptive aci of tho
sudience, betwoon the construclion and he destruction It forces us ouf
al the Inherited image and into cantact with ever-changing reaily. In one
of Jean's “manifestos,’’ ho says that we sghall “be sialfc with move-
ment.” We mus! the crealive masters of changing reality — which wa
are, by the definition of Men. The-parts from which Jean's machine weie
built came fram the chaos of the dump and wera returned o the dump.

Jean kept saying that he was constantly thinking about New York as
hig machine took form. There are probably many connactions, the mosi
ahviogs ong being & machine thal has rejecled lizall and become humor
gnd poetry. New York has humor and poefry, in splle of the presence
ol the machine, wheress (n 8 purely techpogratic society the machine
must aiways be a funcllonal obje Fallures of the machine can thersfore
never he allowed, because controd f8 the pocessery eleman! ol that soci-
n al any cost that there can

ail chi

ety. It iz whon the machine must func no

"Homage to New York
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Jean Tinguely

@ Madame Lacasse s Shoe. 1960

Junk with motor, approximately 680" high
Owned by the artist

This paroxysm of junk in motion is one of the most
extreme of Tinguely's constructions from the early
sixties. It is a ballet of poor, discarded scraps that have
belonged to people's lives. The motion makes the pieces
aven more pathetic; they refuse to die, to lie still. The
beautiful veneer of our civilization is penetrated, and the
depths of destitution hidden beneath make gestures at
us. It is somehow obscene. The junk seems more real
than the new and shiny, partly because it is 50 marked
by life. Even the mechanical parts are old and worn out.

The disc that dangles from the string Is a ruined mono-
chrome by Yves Klein, with whom Tinguely had col-

laborated in an exhibition held in Paris in 1958.% Ob-
viously the disc is there io serve as a reminder of the
way of all things.

At the time when Tinguely began to build machings
of this Kind, he was living on Walker Street in New
York, close to Canal Street, the former headquarters
and main outlet of the great American mechanical in-
dustry from the eighteenth century on. There were still
many old shops with a glorious past dealing in machines
and accessories. It would be a mistake to believe that
linguely scorned them; it would be more correct to say
that he loved them.
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Jean Tinguely

® Pop, Hop and Op & Co. 1965

Painted sieel, toys, feathers, etc., with motor,
374" high x610°/s” long

Owned by the artist

The industrialization of the New York art scene, where
the journalists who write about culture expect movements
in art to succeed one another |ike each season’s fashions,
is a phenomenon we have wilnessed In recent years.
Such mechanization of art history [s all the more un-
necessary, because it is totally unproductive and arises
out of laziness and lack of imagination. Free expressions
that have been created through individuals, reactions
and inventiveness are forced into an artificial pattern of
development, because it is easier to present them in that
way. This mechanization is also part of the rapidly ac-
celerated commercialization of art that has occurred in
New York and elsewhere in the past few years. Art is
viewed as a consumer product and sold on that basis;
therefore, at the opening of every season a new model
must be unveiled. Ultimately, these standards will lead 1o
the destruction of art as the Independent expression of an

individual, for a society based on standardized values
will not long tolerate the existence of an individualistic
kind of art.

It is Interesting to realize that an extensive flow of
information, dissociated from any emational involvement
with art, can be as destruclive as the lack of interest in
it or the fear of free expression in a totalitarian state.

As a convinced individualist, Tinguely has observed
this situation. The title of this work indicates his feelings
about & kinetic art movement launched with the same
fanfare as op art {(whose title was the brainchild of Time
magazine). “Hop'' art, "mec"” art, or as Hans Richter has
called it, the “movement movement,” would be a disaster
for everyone who loves the possibilities of machines and
has dedicated himsaif to the task of trying to understand
them. As he does so often, Tinguely here uses the
machine to express his cpinion in an hilarious way,
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Jean Tinguely

(@ Rotozaza, No. 1. 1967

Iren, wood, rubber balls, and motorized elements,
7'3" high>®13'68” long X 77" deep

Owned by the artisl

Tinguely has been preoccupied with the idea of the
Rotozaza for several years; there are sketches for this
first version dating from 1965. A main theme in his think-
ing throughout the 'sixties has been to ridicule the prac-
tical and “rational” side of the producing machine, and
al the same lime emphasize ils beauty and flow For
many years he has been trying to find a department store
that will let him fill its display windows with a series of
machines that will systematically destroy the articles
that it offers for sale

The preduction of articles that nobody really needs,
but which occupy the ground floors of all big stores,
is one of the many outward symptoms of something
basically wrong in a world of overproduction and under-
nourishment. In order to control overproduction, without
going through the intricaciea of selling the product, it
becomes necessary for a wilfully destructive war to be

going on permanently somewhere. Today, the world is
spending over $150 billion per annum on the actual or
potential destruction of lives and property, as compared
with the capital transfer from rich to poor countries of
about $10 billion per year — including a large share for
military aid.

The Rotozaza is a producing machine with the process
reversed. Instead of carrying away what the machine
throws out, you have to throw it back in, because the
machine demands it.

Because Tinguely loves machines, he hates to see
them corrupted and cretinized by ruthless exploilation
and greed. The cynical eycle of production for conspicu-
ous consumption, built-in obsolescence, and expenda-
bility could hardly be better told than by the Rotozaza

lhe machine that immediately eats up its output. It i3,
among other things, an instead-of-war machine.
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Ed van der Elsken. butch, born 1926
b= Nigeria 1960

Photograph, 7 x8'/2"

Owned by the artist

Probably the greatest political problem facing the
world today is the difference among various regions as
regerds their technological development. Many parts of
Eurcope and America are already leaving the mechanical
age to enter the electronic era, while much of Africa, for
example, is only beginning to be industrialized.

To some extent, the mechanical age seems linked to
the age of colonialism. Both reached their apogee in
the nineteenth century; both were based on the instinct
for exploitation. The world was prospected to discover and
cultivate raw materials with which to feed the machines
It rarely occurred to the ruling powers that the people
whose soil produced these materials, and who sweated
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to bring them forth, should have any appreciable use
and benefit from the products. Whenever the natives
made any serious trouble, the usual response was to
send a gunboat.

Up to 1850, there were four independent countries in
Africa; today, there are more than forty, They are polit-
ically aware and highly nationalistic, but technologically
extremely underdeveloped. Industrial output in all of
Africa (except South Africa) is, in fact, less than that in
Sweden alone. Unless foreign governments and private
corporations unite with the African nations in a massive
and long-range program of industrial development, the
social and political results will probably be explosive.
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Richard Stankiewicz. American, born 1922
& The Apple. 1961

Steel with motor, approximately 8 high

Owned by the artist

About 1960, Richard Stankiewicz's “junk arl” was as
influential as the work of Robert Rauschenberq and Jas-
per Johns. This influence was perhaps fell more strongly
in Europe than in America, following Stankiewlcz's one-
man show n Paris in October, 1960. His way of treating
scrap iran introduced a completely new concept of mate-
rials into sculpture. He resurrected what had been
thrown away or buried; he treated broken, rusted pieces
of iron as though they were alive. There is little relation
to the loving manner in which Schwitters had used dis-

carded and downtrodden scraps in his Merz construc-
tions (see page 116). Stankiewicz's approach is very
direct: he awakens machine parts from their dreams and
makes them come alive. Anything brought back to life in
this way Is frightful and menacing, Stankiewicz is appa-
rently afraid of the power of machines; when they are
smashed, their degraded strength seems even more
frightening than before,

Stankiewicz's junk sculptures undoubtedly had a very
slrang impact on Tinguely, who saw them during his first
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visit to Mew York in 1960. The two artists, however, use
junk in strikingly different ways. Discovery of the possibil-
ities inherent in scrap led Tinguely to an hilarious festi-
val of joyful sloppiness in motion, and Stankiewicz to the
creation of a series of fearsome statues that emanate
horror and dread.

The Apple is the only one of his works in which Stan-
kiewicz has used motion. This is actually a kind of anti-
motion machine, for the motion continually demonstrates
its own futility. When one puts money into the box, the

tantalizing apple swings but is never caught. The noise
of the machine's vain effort is so great thal the floor
trembles. When more mongy is put in, the apple swings
again, the jaws snap, and the raucous noise is repeated.
The more money, the more mechanical movement, and
the more loudly voiced frustration.

When The Apple had its first showing in the "Mation
in Art" exhibition at the Moderna Museet in Stockhalm in
1961, the money collecled in the box was used to pay for
a big party for all those who had worked on the show,
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Per Olof Ultvedt. swedish, born Finland, 1927

©® ... lie 1962
Wood, cloth, and motors, 21%” high X 662" long
Moderna Museet, Stockholm

What most interests Ultvedt in machines is their capac-
ity to produce motion. Movement has always been im
partant in his art. His first mobiles were created in 1955
for a ballet in Stockholm. He had his first major exhibi-
tion there in 1957 and made a film for the occasion

Ultvedt uses motion to make hidden things become
apparenl and to explain something in a surprising way.
The secret life of common objects in revealed to be
what we might have suspected all along, had we only
thought about it

Ultvedt loves machines because they allow him to

avoid the arbitrary and yet give him perfect freadom for
ambiguity. Their motion requires that the forms and
elements in his pleces be shaped and placed in a defi-
nite way, to be able 10 perform. The machine imposes an
order that is functional, not aesthetic. Ultvedt |ikes this
idea because [t means that his machines step over the
borders of art into the world as a whole.

His pieces clearly lead a sex life of an indolent but per-
sislent kind. The hidden tendencies of everyday objects
al once astonish us and confirm our secret suspicions

The title of this work is, of course, part of “stil| lite.”
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Robert Watts.

American, born 1823

@ Pony Express
1960—1961

Waod, steel,
polyethylene, brass,
glass, motor, switches,
and light bulbs,

34" high % 15" wide

X 20" deep

Moderna Museet,
Stockhalm

About 1960, Rebert Watts used different kinds of small
electric motars to activate very flimsy constructions,
assembled from elements of Americana — mostly new,
but some from the last century. In this object, the out-
side of a Coca-Cola crate has been covered with pages
from a Pony Express account book. The movement of
the ponies is the recurring motif throughout the compo-
sition. Everything combines to create a picture of bygone
America. The renunciation of craft and efficiency is an
ironic denial of the American dream. The lights flashing

on and off bring Coney Island nostalgically to mind.
In these works of Watts, one recognizes a spirit like
that of some Abstract Expressionist painters, especially
Willem de Kooning and Jackson Pollock. They have a
common concern with rediscovering American sources.
Watts, who is also an art historian, specializing in prim-
itive, pre-Columbian, American Indian, and African Ne-
gro art, began as a mechanical engineer. The pleasure
that he finds in using machines for private and irrational
purpozes [s one of the main motivations of his work.
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Ray Farhner. American, born 1925

ey Boot Hill Express. 1966

Antique horse-drawn hearse with 500 h.p. Chrysler
Street-Hemi engine, 8'6" high X &' wide < 12'6" long
Owned by the artist, Raytown, Missouri

A machine that makes a comment on itself, its spe-
clas, or its use becomes a highly charged object. Around
the time of the First World War, the Dadaists introduced
ironic self-criticism of this kind inte their anti-art paint-
ing and sculpture. A similar, more recent statement is
Claude Shannon's “Little Black Box." The box has a
pratruding handle that invites you to switch it on; when
this is done, the lid opens sufficiently to allow a small
hand to reach out from under it — and turn the switch
off again! The object was mass produced and sold very
well In novelty shops around Times Square and else-
where. In this device, Shannon demonstrated the prin-
ciple of feedback, one of the most impartant concepts
in computer technology. Whether he was also inspired

by Dada works is not known, but it seems very possible.

The Boot Hill Express was constructed from an antique
hearse. By a reversal of time, the high-powered engine
with which it is eguipped s borne on its last journey by
a formerly horse-drawn vehicle. Now that all mechanical
machines are in a critical phase, the Bootl Hill Express
is an extremely powerful statement, commenting on the
car as producer of death and disaster. The idea of built-
in death has analogies with the reversal of the cycle ol
production and consumption that is the theme of Tin-
guely's Rotozaza (see page 174).

The hearse from which the Boot Hill Express was con-
sltructed was built over a century ago by the Cunningham
Coach Works of New York. Besides the high-powered
1866 Chrysler Street-Hemi enqine, components from
many ather cars, including an early Modsl-T Ford steer-
Ing wheel, have been incorporated. The headlights and
taillights are kerosene-burning lanterns from India. All
melal parts are chrome plaled, and the body is finished
with over thirty coats of gold paint.

180




Anthony Granatelli. American, born 1923

Colin Chapman. British, born 1929
gy STP-Lotus Turbocar, 1968
Turbine-engine racing car
2’8" high = 6’8" wide ¥ 142" long
Owned by Anthony Granatelli, STP Corporation,
Des Plaines, lllinois

The modern racing car is a very remarkable gbject, on
the borderline between technology and art. Although it
has no practical use, it is extremely functional. No one
who constructs a racing car would dream of modifying
his design for the sake of aesthetics, yet many of the
cars must be regarded as extremely beautiful. The rac-
ing car is the apotheocsis of the great dream of the
"twenties — the beauty of the functional.

Modern racing no longer has any influence on the con-
struction of passenger cars, as it did in Levassor's day
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(see page 44). Nowadays, inventions made for racing are
little used, even in theory, by the automobile industry to
develop better and safer cars.

In 1933, Buckminster Fuller in designing his stream-
lined Dymaxion Car (see page 143) adapted principles
of airplane fuselages. The controversial STP-Turbocars
incorporate a kind of engine that has been extensively
used for aircraft, as well as for speedboate and trains

Racing is a gratuitous activity — mechanics for the
sake of mechanics, speed for the sake of speed. The
racer and the artist have in common that they must
achieve something entirely on their own. To do so, they
must commit themselves without reserve, undistracted
by hobbies (though there are artists who never miss an
automobile race, if they can possibly afford to go).

In terms of mechanics, thera is no greater luxury than
a racing car. It is an object that pushes the possible as
close to the impossible as one can come.



René Magritte. Beigian, 1895—1967

® The Anger of the Gods. 1960
Oil on canvas, 24 < 19%/«"
Collection Joachim Jean Aberbach,
sands Point, New York

In his painting, Magritte characteristically adapts the
Surrealist device of juxtaposition. He makes use of many
different kinds of short-circuit technigues — which all
result in light rather than darkness. When he says, "This
is a pipa” or "This is not a pipe,” it is, in a sense, either
an obvious truth or an obvious lie. By such self-evident

statements, he succeeds in bypassing the normal and
making us see a mystery,

In The Anger of the Gods, Magritte has short-circuited
two kinds of movement, mechanical and animal motion.
He pilches us into the unknown. We suddenly ask our-
selves the question, "What is movement, anyway?"

The easiest way to grasp the situation of the horse and
jockey Is to realize what happens when you run on an
escalator. This only leads to the thought that all this is
taking place on a rotating ball.

Still another mystery is why the car Magritite has pic-
tured should be so old, and why it would not seem right
it it were otherwise.
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Edward Kienholz. American, born 1927

& Back Seat Dodge —'38 (Tableau). 1964

1938 Dodge, plaster mannequins, chicken wire,
artificial grass, Fiberglas, flock, and beer bottles,
56" high % 12" wide % 20" long

The Kleiner Foundation, Beverly Hills, California
{courtesy of the Los Angeles County Museum of Art)

The basic thing about Los Angeles.., was that it
lacked the dimensions of iime ... There were no sea-
sons there, no days of the week, no night and no aay,;
beyond thal, there was (or was supposed lo be) no
youth and age. But worst and maost frightening, thers
was no past and future — only an eternal dizzying pres-
ent, — Alison Lurie."

In a city where death is not accepted as real, real
life. too, becomes impossible. With his tableaux, Kien-

holz has forced people to recognize time and has given
them a history, whether they want one or not.

Not only the model of the car, but also the brand
names on the beer bottles, the style of the shoes, and
the raccoon tail on the radio aerial all relate to the war
years. John Sleinbeck said that a generation of Ameri-
cans was conceived In Model-T Fords. Kienholz is telling
us that during the "forties, cars like this one produced in-
stead abortions and tears. Having become an accepted
place for lovemaking, the cars themselves had become
less innocent, and therefore less romantic.

All the gualities of Kienholz' s tableaux are present in
this passicon-pit car. The doors of the car can be opened,
when we look in, mirrors give back our own reflection.
We are not locking here at some specimen in a night-
mare museum devoted te the archeclogy of the near
past: we become participants rather than mere specta-
tors, “Kienholz involves the viewer, forces him into a con-
frantation with the present by forcing the past at him."'%?
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James Rosenquist. American born 1933
® ! Love You with My Ford. 1981

Oil on canvas, 610"+ X 7'9'/,"
Moderna Museet, Stockholm

In Rosenquist's painting, as in Kienholz's tableau, the
car, lovers, and tragedy are again associated. Disaster
is here made still more explicit through the motif that
at first sight creates the strongest visual impression —
the bloody spaghetti (or viscera drenched in tomato
sauce). The title poses the question: Can you truly love
with a car without killing? There is samething profoundly
disquieting In the composition's strictly horizental ar-
rangement. The omnipresent violence that dominates the

cars subjugates e ithing into deathly stillness.

Much pop art of about this lime was an effort to come
o terms with life in madern cities. Shortly before, the
Abstract Expressionists had concentrated their interest
on the extraordinary capacities of the individual: but
hey had left him like a king without a country, with all

/eryday problems excluded, and therefore unsolved.

Rosenquist deals with mass products, such as cars
(which are frequent in his pictures) in an uncritical way,
to the extent that he d not transform them. He de-
picts cars very much as they actually are, and always
in their original size. By juxtaposing them with other
elements, often out of scale, as here, he makes us see
them more clearly and, at the same time, as mysteries.
Their outer aspect is always close 1o reality and almost
always frightening,




César (César Baldaccini)
French, born 1921

& The Yellow Buick. 1961
Compressed automobile,

59'/2" high % 30%." wide

%2434 long

The Museum of Modern Art,

New York

(gift of Mr. and Mrs. John Rewald)

César's compressed cars play skilfully on our feelings
for the automobile: the sculptural symbol of our mebili-
ty, the very machine with which most people come into
intimate daily contact, and on which our presant way of
life in Western society is based. César shows us this
relatively free and individualistic moving machine trans-
farmed into an unsculptural, completely static volume,
which is still more unmovable because of its greal
weight. Small traces of its former individuality — its
license plates and color — lie frozen on its surface like
fossils embedded in stone.

The death that we here contemplate is that of the car
itsalf. Evolution in the field of car destruction has been
very rapid. The 'Big Squeeze,” the American hydraulic
press that compresses cars into blocks, already seems

to belang to our latter-day archeology. The compressed
cars that César chose and used as a kind of readymade
may soon perhaps be the only ones in existence. The
“Big Squeeze” is no longer practical and has been
superseded by a new, also very beautiful, method of
destroying automobiles. Condemned cars are slowly
brought up against a huge, fast-moving fan and splin-
tered into small particles, which can then be easily sorted
according ta materials. The blades of the fan are of
high-grade steel, but what really makes them function is
the tremendous speed at which they rotate.

The evolution is a logical one. It seems far more ap-
propriate for an object of motion to be destroyed by a
confrontation with supermotion than by congealing it
into its opposite, inertia.




Claes Oldenburg. American, born Sweden, 1929
® Airtiow (Number 6), Soft Engine. 1966

Stenciled and painted canvas with kapok stuffing,
53'fs” high < 717/s” long X 17%:" deep

Collection Dr. Hubert Peeters, Bruges

My softening is not a blurring (like the effect of
atmosphere on hard forms) but fn fact & soflening, in a
clear strong light. A perception of mechanical nature as
body." 5

The Airflow is the most ambitious of all Oldenburg's
‘soft” projects. He has been working with the theme on
and off since 1966 and has gone about the project of a
soft car with what is, even for him, unusual care. It is
easy to imagine how tempting was the idea of creating
a soft version of so hard and incorruptible a machine,
and how much anxiety underlay the efforl. It seems sig-
nificant that Oldenburg should have chosen a car from
the period when they may have commanded even more
attention than they do now. The Chrysler Airflow of the

mid-"thirties was the first commercial streamlined auto-
mobile. It was designed by Carl Breer, father of one of
Oldenburg’s friends, the sculptor and film-maker Robert
Breer (see page 192), On a visit to Car| Breer in Detroit
in January, 1966, Oldenburg saw and studied in great
detail a 1936 Alrflow, one of the few still in existence.

The Airflow is imagined as a place with many differ-
ent sized objects inside it, llke a gallery, a butcher
shop, like The Store — and could be just as inexhaust-
Ible a subject. Science/fiction. Auto-sroticism. | am a
technological liar,"'™

Amang the sources of inspiration for the Airflow is a
text on Walt Whitman by D. H. Lawrence, which Olden-
burg inscribed on one of his numerous preparatory draw-
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Claes Oldenburg

& Airflow Profile (working drawing for sculptural
print). 1968

Enlarged photographic print of pen and ink drawing,
reworked, 24 X60"

Owned by the artist

ings. Lawrence strongly attacks Whitman for his un-
clear, all-embracing, overwhelming, and all-consuming
ways (“Whoever you are, to endless announcements —
and of these one and all | weave the song of myself"),
Lawrence identifies these qualities as American and has
a strange, strong vision of Whitman as a man in a car:

He was everything

and everything was in him. He drove an automobile with
a very flerce headlight, along the track of a fixed idea
through the darkness of this world. And he saw Every-
thing that way. Just as a motorist doas in the night.

I, who happen to be asleep under the bushes in the
dark, hoping a snake won't crawl into my neck, |, seeing
Walt go by in his great fierce poetic machine, think lo
mysell: What a funny world that fellow sees!

OMNE DIRECTION! foats Walt In the car, whizzing along it.

Whereas there are myriads of ways in the dark, not fo
mention trackless wildernesses. As anyone will know
who cares to come off the road, oven the Open Road.

ONE DIRECTION! whoops America, and seis off also in
an automobife.

ALLNESS! shrieks Walt at a cross-road, going whizz
over an unwary Red Indian.

DNE IDENTITY! chants demoeratic En Masse, pelting
behind in molorcars, oblivious of the corpses under the
wheels.

God save me, | feel like creeping down a rabbit-hole, to
get away from all these automobiles rushing down the
ONE IDENTITY track to the goal of ALLNESS!'®

Claes Oldenburg

@ Giant Soft Fan. 1966—1967

Vinyl, wood, and foam rubber, 10" high x8'5'4" wide
X7'9%/s" deep, including plug

The Museum of Modern Art, New York

{The Sidney and Harriet Janis Collection;

fractional gift, 1967)

For several years, Oldenburg has been working on a
series of imaginary monuments for specific sites. The
Giant Solt Fan originated in a prejectad monument for
Times Square — a Banana. When the banana is peeled,
you get the four wings of the fan. This manner of con-
ception is typical of the way in which Oldenburg works
in gliding meanings. The metamorphosis is carried still
further: situated on Bedloe's Island in New York harbor,
"The Fan replaces the Statue of Liberty. This is to make
you feel the large version of the object — i.e. feel the
Fan the way one feels the Statue of Liberty. It's that
heavy, that 1all. (There is a resemblance: the base of the
Statue of Liberty is somewhat like a fan base; she has
this spiked ornament,)’"'*

Oldenburg's first soft fan was made in 1965. He has
stated that: . . . the interest has always concentraled for
me on the cage — soltening such a structure .. , Remo-
val of the planes (which is what cage Is about) results
in marvelous spatial confusion, since line only thing left
— has no dimensions."'™ This seems in a way to be the
opposite of Gabo s "constructed heads' (see page 106)

The Giant Soft Fan was first exhibited suspended from
the top of the Buckminster Fuller dome for the United
States Pavilion at Expo '67, "which may make it a repre-
sentative object.” '
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Robert Rauschenberg. American, born 1925

& Pantomime. 1961

Combine painting: oil on canvas with electric fans, 7 X 5’
Leo Castelli Gallery, New York

In his “combine-paintings,” Rauschenberg conscious-
ly explores the no-man's land between art and life. In
many of them, he uses technical devices to involve the
surrounding space. Some, for example, incorporate ra-

dios, whose sound fills the space of the room. The
sound belongs both to the piece and to “life.” Others
contain electric lights that serve the same purpose.

The play of the two fans in Pantomime is one of the
Subtlest uses of mechanical means in a work of art. The
two currents of air move over the painting behind them,
keeping it fresh and in constant relation to the atmo-
sphere of the room. The display of electric cords con-
nects the work of art to the current of life.
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Robert Rauschenberg (artist)

Billy Kliiver. Swedish, barn 1927 (engineer)
@ Oracle. 1965

5-part construction: sheet metal with iron
glass fragments, balieries, wire, electrical and electronic
companents, 58" high< 57" wide x 24" deep;

rubber tires,

62" high % 57" wide x 35" deep;
71" high % 46" wide x23%." deep;
56" high > 40" wide % 23" deep;
62" highx 81" wide 17" deep
Leo Castelli Gallery, New York

Oracle |s one of the first large-scale projects in which
an artist and an engineer collaborated to construct a
technically complex work. Its antecedent was one of
Rauschenberg’s combine-paintings of 1858, Broadcast,
in which he used radios. Wishing to achieve a situation
in which the relationship between cbject and spectator
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was less restricted, he conceived the idea of developing
the project in three-dimensional objects. Three years of
interrupted experiments with the radio system in collab-
gration with Billy Kliver followed. New technical possi-
bilities that presented themselves during the evolution
of the work were incorporated into it. The progression
from Rauschenberg's original "combine ' idea into an in-
creasingly advanced technology seems to indicate the
direction that collaboration between artists and engineers
is likely to take inthe future.

The underlying theme of Oracle is openness and con-
tact with the city. The componenis of the five sculptural
pieces all come from New York, as does also the sound
emitted by the five different radios. The five parts are
self-contained and may be rearranged at will. The work
is like a concentrate of the city situation, characterized
by the accidental mixture of sound, maobility, freedom,
and at the same time mutual interdependeance.
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Edward Kienholz

{& The Friendly Grey Computer —
Star Gauge Model 54, 1965
Matorized construction:

rocking chair, doll's legs,

metal case, instrument boxes,
lights, switches, panel with numbers,
index cards, instruction sheet,

and telephone receiver,

40" high % 38'/s" wide ¥ 24'/2"” deep,
on aluminum sheet 48'/s < 36"

The Museum of Modern Art,

New York

{gift of Jean and Howard Lipman)

The computer has captured our imagination more
than any other technological advance of cur time. The
latent fear manifested in early pictures of machine-
people, such as those by Bracelli and Petitot (see pages
18—19) has been rebarn, but now machines seem even
more frightening. Articles in newspapers and magazines
continually throw into our faces reports of the super-
human speed of the computer's calculations, its infal-
lible memory, its accuracy. Mechanical devices merely
replace muscular power, but the new devices challenge
the very capacities that man has regarded as making him
supreme and unigue — his ability to think, his brainpower.

A folklore has rapidly developed about the computer.
It has become a wonder child, capable of answering any
guestion, solving any problem. As he does so frequently,
Kienholz here makes use of modern folklore. His mood,
though still sardeonic, is gentler than in the grim Back

Seat Dodge—'38 (see page 183). His directions for
operating The Friendly Grey Computer advise uUs:

Flashing yellow bulb indicates positive answer. Flashing
blue bulb indicates negative answer. Green jewel but-
ton doesn't light so it will not indicate anything. Compuf-
ers sometimes get fatigued and have nervous break-
downs, hence the chair for it to rest in. If you know your
computer well, you can tell when it's tired and sort of
blue and in a funky mood. If such a condition sgems
imminent, turn rocker switch on for ten or twenty min-
utes. Your computer will love it and work all the harder
tor you. Remember that it you treat your computer well
it will treat you well.

Kienholz kindly pragrammed the computer to give more
“yes" than "no" answers. A question random-found on a
card: "Will | ever get a boyfriend 2"
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Konrad Klapheck. German, born 1935

(& !deal Husband (Der Mustergatte). 1964
Qil on canvas, 59/ % 511/4"
Collection P, Janlel, Brussels

Klapheck's personified machines are a reminder thal
Freud regarded all the manufactured articles that sur-
round us as sexual symbols. They can be divided into
male or female. In Klapheck's well-dusted world, the type-
writer is male, because "all the most important decisions
of our lives have been taken over by it. it has become a
substitute for the father, the politician, the artist,” '™

“With the help of the machine, | can draw things out

of myself that were previously unknown to me; it com-
pels me to yield up my most secret wishes and inner-
most thoughts."1¢¢

The world of Klapheck's machines seems somewhat
similar to the society, rooted in ceremony and established
convention, that Luis Bunuel has described and revolted
against in his film L'Age d'or (1830). In such a milieu,
people are so indoctrinated that their behavior can be
predicted with nearly complete certainty. They react like
automata; a given stimulus will almost invariably produce
a given reaction. It is a world of human machines, each
fulfilling its so-called tasks, regardless of what these
may lead to in terms of good or evil. Klapheck has dis-
covered what they are up to and is observing them.




Robert Breer. American, born 1926

® Rug. 1967

Kinetic sculpture: plastic sheet and battery-driven
metal wagons, 3" high % 36" wide < 48" deep
Moderna Museet, Stockholm

The functioning of hidden mechanisms has become
as interesting for artists in the 'sixties (for example,
Ultvedt, page 178: Shannon, opposite) as the display of
mechanical parts was a few years earlier. We have
come full circle to concealing mechanism, as Vaucanson
and Jacquet-Droz did in their automata (see pages 20—
21). In fact, the philosophical problem of distinguishing
what has been created by God or nature, and what has
been created by man, is identical. Breer has said of Rug:
‘The only way | can think of it in relation to a machine is

that since it's not an animal, it must be a machine.”

In Rug, the interaction of the rational motor and the
non-rational forms seems an accurate way of portraying
the conditions of our existence. When we want to see
the motors of our cars, we are used to raising hard
hoods, Here, the artificial yet somehow organic-looking,
soft, metal-colored, plastic material presents a contrast
to the metal motors we suspect are hidden under it. Our
reaclions are ambivalent. We feel incapable of stopping
Ihe inexorable, uncompromising movements of the rug;
its determinism repels us and inspires a vague uneas-
iness. At the same time, we could easily handle the
light material and small-sized rug, We become inclined
to protecl this helpless creature. The conflict grows
acute and complete; as so often, we oscillate between
disgust and sympathetic inclination.
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Thomas Shannon. American, born 1947

@ Squat. 1966

Metal, plexiglass, and electronic components with live
plant, in two parts: 8) stand with plant, 25" high

X 30" wide % 21" deep al base; b) main element,

25" high X 51" wide x84” deep (floor area)

arms, 77" long (extended)

Collection John Kingsley Shannon, Chicago

To create a more intense communication between ob-
jiects of art and the public (s one main trend of the
‘sixties. Many artists have tried 1o replace the rather ab-
stract cerebral and emolional relationship between
traditional painting and sculpture and the spectator with
a more physical and direct involvement. The creation
of “environments” and “intermedia’ spectacles have
been eftorts in this direction.

Technology offers the possibility of creating objects
that respond to the spectator's action, for example his
voice or his movements. This opens up a vast field.

Sguat, which combines mechanical, electronic, vege-
table and animal elements, anticipates the time when
brains can be channeled directly to computers

The plant and the body of the spectator/participant
each have an electric potential, which is utilized to
activate the motors. When the plant is touched, a small
electrical charge is transmitied and amplified to switch
on a vibrating circuit. Touch, motors on; touch again,
motors off. When the motors are on, the three roller
appendages retract and extend in sequence, making
the three-legged bulk undulate. Simultaneously, another
motor makes the two mirror appendages alternately ex-
tend and retract. Shannon says: "That describes what
happens except for the hums, chirps, and creaks that
continually change.”
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Takis (Takis Vassilakis). French, born Greece, 1925
@ Tele-Sculpture. 1960

3-part construction: electromagnet, cork and wood
with magnets, steel wire, 105" high

The Museum of Modern Art, New York

(gift of Dominique and John de Menil)

The principle underlying this work is a simple one.
The upright cylinder is an electromagnet that switches
on and off at regular intervals. When it is on, it attracts
the suspended black spool-shaped form and repels the
white sphere; when it is off, the black and white forms mu-
tually attract one another. The rather mysterious force
of magnetism, in contrast to the more “rational, under-
standable”’ force displayed in mechanical apparatus,
gives to Takis' sculpture an intangible discontinuity.

Takis has made many versions of this work. He has
used magnets so extensively that his work has become
almost synonymous with magnelic devices, and few
other artists have cared to use them. It might seem one
of the drawbacks of the anarchic individualism of mo-
dern art that once an artist has laid claim to an effect,
othiers fear to use the same means lest they be called
plagiarists. But a certain lack of courage and snobbish-
ness may be rather more to blame for this
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Hans Haacke

German, born 1936

® /ce Stick. 1966
Refrigeration unit, 54" high,
on base 14" high

Howard Wise Gallery,

New York

For several years, Haacke has been doing works In  densation of moisture in the air demonstrates his propo-
which the central theme is collaboration with forces of sition in a very direct way. Technology, exemplified in
nature. He has, for example, used a breeze to move a vell the refrigeration unit, artificially produces a natural
He has kept his work clean and pure, and has isolated phenomenaon, cold: but instead of exploiting it for some
the agency employed, leaving nothing to chance. practical reason, such as the preservation of food, the

Haacke's use of cold 1o erecl this sculpture by con- artist has induced it to create an image of itself
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Marian Zazeela. American, born 1940 (visual design}
La Monte Young. American, born 1935 (sound)

(@ Title To Be Determined. 1967—1968

Music and light sculplure: electronie circuitry, ultraviolet
light, litho film, painted acetate, and plexiglass on wood-
en base, 18" high=< 16" wide % 16" deep

Private collection, Beverly Hills, Callfornia

(on loan from the artists for their lifetimes)

This collaborative work, inspired in part by the con-
cept of the traditional music box playing a composed
work, is the first in a projected series of electronic
music and light sculptures.

The work generates a pair of sine waves, whose
components are locked to each other to demanstrate the
frequency and the amplitude ratio standard 64:63. This
ratio was selected from a subset of two categories in La

an Zazeala

t) La Monte Young and Mari

Monte Young's "The Two Systems of Eleven Catego-
ries,  which is the first revision of "2—3 PM 12 X| 66 —
3:43 AM 28 Xll 66 for John Cage,” from Vertical Hearing
or Hearing in the Presen! Tense. When connected to any
standard monophonic or stereo hi-fi system, the instru-
ment produces a continuous, periodic, composite sound-
wavelorm environment. In combination with the pink
and green light design, this is a performance of a sec-
tion of Zazeela and Young's music and light composi-
tion, Map of 49's Dream: The Two Systems of Eleven
Sets of Galactic Intervals Orinamenial Lightyears from a
lenger work, The Tortoise, His Dreams and Journeys

Vifhen one moves around a roogm in which this music
and light sculpture is functioning, the vibrations of the
sound waves can be felt as well as heard. At some places
in the room, the sound almost disappears, because it
goes over one s head:; elsewhere it becomes very strong,
because it passes at ear level,



Nam June Paik. Korean, born 1932

@& MclLuhan Caged. 1967

Video tape recorder, 27 % 16"

Shadow-mask color television screen, stereo tape
recorder and amplifier, 353 25"

® | ) Rondo Electronigue. 1966—1968

Bonino Gallery, New York, and Howard Wise Gallery
New Yaork

Paik's manipulation of the TV set has the subtle brutal-
ity of judo, which turns somecne’'s own force against
himself. It is a direct frontal atiack on the principal
modern machine for manipulating men’s minds for com-
mercial or ideological reasons. Paik’s counter-terrorism
is, of course, based on ridicule.

Born in Seonul, Palk graduated in aesthetics from the
University of Tokyo: studied music. arl history, and

philosophy in Germany; and since 1958 has been doing
experimental work in electronic music in Germany and
the United States. In 1965, he participated in John
Cage’s "Variation No. 5 with Electranic Television” at
Philharmanic Hall, New York.

Only someone who had been deeply involved with the
possibilities of the television medium could handle it with
such precision. Paik has, in fact, a great faith in TV

Somaday ariists will work with capacitors, resistors &
semi-candtictars as they work (ogay with brushes,
violins and junk.'*!

| have treated catlhode ray tube (TV screen) as a canvas,
and proved that it can be a superior canvas. From now
on, | will treat the cathode ray as a paper and pen

It Joyce lived today, surely he would have written “Fin-
negan's Wake'' on videotape, because of the vast possi-
hility of manipulation in magnetic information storage.'®
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THE NEW YORK TIMES, SUNDAY, NOVEMBER 12, 1967

EXPERIMENTS IN ART AND TECHNOLOGY
ANNOUNCES A
COMPETITION FOR ENGINEERS AND ARTISTS
AND
REQUESTS SUBMISSION OF WORKS OF ART MADE IN COLLABORATION
10 BE SELECTED FOR AN EXHIBITION AT
THE MUSEUM OF MODERN ART, NEW YORK CITY

The Museum of Modern Art, New York, has asked Experiments in Art and Technology
to colluborate on a section dedicated to new technology im art as an cxtension of a
major exhibition entitled THE MACHINE, to he held in the fall of 1968 and directed
by K. G, . Hulten, Director of Moderna Museet, Stockholm. The main body of the
exhibition will e an historieal sorvey of works of arl commenting on the machine and
the mechanical world.

Waorks to be considered for inclusion in the exhibition should be submitted by June
1, 1968 to Experiments in Art and Teehnology.

Experiments in Art and Technology is established ta develop an effective collaboration
hetween engineer and artist. The raison d'eire of Experiments in Art and Technology
15 the possibility of a work which is not the preconception of either the engineer or
the artist but which is the result of the explaration of the human interaction between
them. To encourage this aim in the works to be considered for the exhibition, Experi-
ments in Art and Technology announces a competition for the best eontribution by am
engineer to a work of art produced in collaboration with an artist. The project may
be initiated by either an artigt or an engineer,

Experiments in Art and Technology will grant a ficst-place award of $3.000 and twa
second-place awards of $1,000 cach to the engineer for his technieal contribution to
the collaboration. The jury will consist of scientists and engineers from the technical
community who are not necessarily familiar with contemporary art., The jury will not
be mformed about the names of the collaborating enigneers. The awards will be for
the most inventive use of new technology as it evolves through the collaboration of
artist and enginecer.

Final selection of the works to he shown at the Museum of Modern Art will he made
by Mr. Hulten in consultation with the Jury.

Experiments in Art and Technology will help interested engineers and artists te
relablish contacl, Engineers or artists who find the competition and the exhibition
of interest should contact Experiments in Art and Technology at § East 16th Strest,
New York, New York, 10003. The Exhibition is international.




Art and Technology

Technology now totally dominates every step of every-
day life. The artist's creativity is only slowly reestab-
lishing its prestige, after having been almost wholly
eclipsed by science and technology during the nine-
teenth century. During that time, artists lost the tradition
of an understanding of materials and their capacities
Arl and science, emotion and reason, became divorced
and developed independently.

To coniront the men who are shaping the new techno-
logy with the sense of individual responsibility and free-
dom that reigns in art /s an important task, What must
be abolished is the determinist notion that technology
develops independent of the pecple who waork with it.
Since technology is nothing but a tool, it is neutral.
Those who work with it must learn from artists to take
lull responsibility for what they do.

The international organization Experiments in Art
and Technology (E.A.T.) was founded to try to establish
a better working relationship among artists, engineers,
and industry. In line with that purpose, E.AT. agreed to
arrange a compelition in connection with the exhibition
“The Machine as Seen at the End of the Mechanical
Age.” In respense to the announcement of this com-
petition, reproduced on the preceding page, approxi-
mately two hundred works, using a wide variety of
means, were submitted frem nine countries

The jurors were: James M. Brownlow, International
Business Machines Research Laboratories: Michael D.
Golder, Plastic Research and Development Center, Cel-
anese Plastics Campany; Cyril M. Harris, Professor of
Electrical Engineering and Architeciure, Columbia Uni-
versity; John W. Pan, Bell Telephane Laboratories: and
Willlam G. Rosen, Special Assistant to the Director,
MNational Science Foundation, and Executive Secretary
of the Committee on Academic Sciences and Engineer-
ing of the Federal Council for Science and Technolagy

In making the awards for the most inventive use of new
technology as it evolves through the collaboration of
the artist and engineer, the jurors were asked to base
their judgments on these criteria: First, how inventive
and imaginative is the use of technology? Second, to
what extent have the engineer and the artist collaborat-
ed successfully?

The prizes mentioned in the announcement were
awarded to the following engineers for their technical
contributions: Ralph Marlel, firsl prize; Frank T, Tur-
ner, Niels 0. Young, second prizes. In announcing their
decision, the jurors issued the following statement

in each of the winning entries g specirum of technology
was used with great impact on the art forms. Evident
is the realization that nefther the artist nor the engineer
alone could have achieved the results. Interaction must
have preceded innovalion. Gofng beyond a demonsira-
tion of technlcal prowess or an intricate orchestration
af art and technology, the engineer and artist together
have created more than a well-executed realization of
fantasy. The unexpected and extraordinary, which one
experiences on viewing these piecas, result from inven-
Hveness and imagination, stimulated not by the brute
force of technical complexity but by probing inta the
workings of natural laws.

In advance of the jury's deliberation, the director of
the exhibiticn had already made a preliminary selection
of nine works froam the competition; they are document-
ed on the following pages. Some very interesting
environmental warks, including entire rooms, unforiu-
nately had to be excluded from consideration because
of their size and the limited space available. When the
jurors' decision was announced, it was remarkable thal
their awards should have gons to three of the nine
works already selected.
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Jean Dupuy

French, born 1925 (artist)
Ralph Martel

American, barn 1935 (engineer)
(&~ Heart Boats Dust. 1968
Dust, plywood, glass, light,
electronic equipment,

7" highx 2" wide x 2’ deep
(including active cube,

2' on each side, illustrated)

The essential material of this sculpture is dust, en-
closed in a glass-faced cube and made visible by a
light beam of high intensity. The dust is aclivaled by
acoustic vibrations produced by the rhythm of heart
beats. As an artist, Dupuy worked with polyethylene plasi-
ic, which by generating static electricity atiracts and
retains dust. While seeking a means to avoid this, he had
the idea of utilizing the dusti itself as a medium.

Like many works of recent years, Hear! Beats Dust
manifests a new form of cooperation with nature. A sen-
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sitive collaboration between natural forces within and
outside the human body has here been achieved

An earlier use of dust as an artistic medium was by
Marcel Duchamp. While he was working on the Large
Glass (see pages B0—81), after having left it untouched
tor a long time he found it covered with dust and decided
to lel some of it be the material for the sieves above the
chocolate grinder. He fixed the dust in that area with
varnish. In 1920, Man Ray took a famous photograph of
this Breeding of Dusi (Elevage de Poussigre)."




Wen-Ying Tsai. American, born China, 1828 (artist and engineer)
Frank T. Turner. American, born 1911 (engineer)

¥~ Cybarnetic Sculpture. 1968

Multiple stainless steel units, each 94" high % 20"
diameter at base; oscillalar, stroboscopic lights,
electronic equipment

This sculpture is based on the principle of the harmon-
ic motion in a “standing wave” produced by a vibraling
rod — the same idea thalt Gabo explored earlier (see
page 106). Here, several units are grouped together
Their visual effect when in motion is continually maodula-

ligh-frequency lights. The lights
o sound, such as s or the clapping
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of hands. The sense of contact with the sculplure that
the viewer obtains is due to the subtlety of the work's
reaction: the response of the trembling rods seems a
direct translation of his voice.

The technical solution that produces this illusionistic
faat is at once so discreet and so efficient thal it strikes
us as perfect.




Lucy Jackson Young. American, born 1930 (artist)

Niels O. Young. American, born 1930 (engineer)

@ Fakir in 3/4 Tinte. 1968

Base: aluminum, plastic, and motors, approximately

30" high by 25” wide x 16" deep; fountain effect:

textile cord or tape, adjusting from 4 to 40" above base
The creators of this mechanical fountain point out

that it is the first machine to do the Indian rope trick

The basic principle by which a loop of otherwise limp

cord could be coaxed into apparent rigidity and made to

stand up was discovered only a couple of years ago. It

is the same principle as that of the lariat, in which the

mation of a loop of cord along its own length causes it
to become rigid. In Fakir in 3/4 Time, the cord, instead of
being swung at the end of a tether, is gobbled in and
spewed out again by means of an electric motor and
sheave, at the rate of 100 miles per hour. Because of its
speed, the stream of cord resists deflection until it
reaches the end of its loop, when it has to turn about
and return to the machine. The head operates by means
of a vacuum capstan.

Fakir in 3/4 Time has the elegance of a very simple
solution. The choreography of this mechanical foumntain
is manually adjustable. but theoretically it could be pro-
grammed in a way similar to Arm (opposite).
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Hilary Harris. American, born 1929 (artist)

James Macaulay. Scottish, born 1923 (engineer)
s Arm. 1967—1968

Anodyzed aluminum, aluminum alloy, motors, electranic
equipment, 557 high (including base and 5 elements)

% 21" wide ¥ 16” deep: maximum radius of arm, 55"

Arm s barn out of a collaboration between an artist
and ‘an engineer who have been working togethar tor
many years, mostly in animated and documentary films.
Film is, of course, a medium [n which there is a con-
stant, natural, and for the most part unproblematic col-

laboration between artists and engineers, wha jointly
develop an increasingly relined technique

All of Hilary Harris' earlier work — which has included
dance, still photography, sculpture, and film — has
concentrated on movement as its underlying theme. In
Arm, a highly advanced mechanical technology is used
in combination with electronics to create a nonfigurative
choreography. Each of the five articulated elements is
capable of independent movement. The motor within
each one is contralled by a master motor in the base,
and this in turn reacts to instructions, programmed by
the choreographer, which are read continuously by the
mobile as it performs
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Lillian Schwartz. American, born 1927 (artist)
Per Biorn. Danish, born 1937 (engineer)

(§@~ Proxima Centauri. 1968

Plastic, ripple tank, slides, slide projector, motors,

electrical equipment; base, 55" high X 30" wide
x 30" deep; globe, 30” diameter

Changing patierns appear on the surface of a white
translucent dome, which al times seems lo become a
gelatinous mass that shakes, breathes, and then returns
to still images. As the spectator approaches the sculp-
ture, the dome throws off a red glow, while slowly sink-
ing into the base and thus inviting the viewer to come
still closer to observe this phenomenon. The dome is
now resting inside the base. Peering down into the rec-
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tangle, the viewer sees the spectacle of a series of
abstract pictures tocused on the globe — which having
lured the viewer into the position that it desired, now
shows him its material. When he leaves the sculpture,
the red glow reappears as the dome surfaces, When |t
has assumed its original position, the red turns off, and
the changing patterns begin again, awaiting the ap-
proach of another spectator,




Robin Parkinson. American, born 1943 (artist)

Eric Martin. American, born 1943 (engineer)

&= Toy-Pet Plex/-Ball. 1958

Plexiglass, electrical equipment, matar, microphone,
synthetie fur bag; sphere, 11" diameter

The Toy-Pet Plexi-Ball has three "eyes” and one "ear”
that respond to light and sound. Its creators explain:

It a person, in the same room with the sphere, makes a
loud noise, such as clapping his hands, the sphere be-
gins to roll. If, ater five seconds, he makes no other loud
noises, the sphere will stop. If he continues making
noise for the live secands, the sphare continues to roll
for a longer pericd in the same direction. If the sphere
has stopped and the person makes a noise a second
time, the sphere rolls in another direction. If he directs

the sphere loward any other object, il eventually sees
a reflection of its blinking and goes in either of two
other directions. If he approaches the sphere and gels
in frant of the light source, the sphere sees him and
begins to move in one of three directions. A controlled
serfes of sounds can gulde the sphere (n the direction
of another person or pursue him around the room.

The only override lo the sphere’s internal decision-
making process consists of throwing a blanket over the
sphere, or putling it in its special bag. The sphere then
remains in a dormant state until released.
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John William Anthes. American, born 1945 (artist)
Tracy S. Kinsel. American, born 1930 (engineer)

(= ELLI 1968

Helium-neon laser, mirrors, targel, loudspeakers,
electronic and electrical devices, 51" high

< 26" wide deep

In recent years, there have been many projects that
utilized laser light. The interest of ELLI (Electronic Laser
Light Image) Is that it presents a three-dimensional light
image that responds to information given to it. "The
viewer can have dialogue with image (extension of Elli's
soul) . . . the image has dialogue with surroundings.”
There are alternative methods of operation. In one, the
music from a magnetic tape generates the audio signals

that control the image; in the other, the observer con-
trols the light images by depressing keys on the K
board of an electronic organ. The images produced can
be either stationary or in motion; by forming “chords,”
ane can make them increasin omplex.

The completely dematerialized sculpture that Gabo
predicled as a further step beyond his Standing Wave of
1820 has here been achieved.
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Leon D.Harmon
American, born 1922 (artist)

Kenneth C. Knowilton

American, born 1931 (engineer)

{3~ Studies in Perception, |. 1968
Computer-processed photographic print, 30 < 60"

Computer graphics were created for ulilitarian pur-
poses. Among the uses are to study the field of view seen
from the pilot's seat in an airplane, or to analyze a flat
image In order to manipulate graphic data. The charac-
teristics of the computer at the moment are strikingly
shown in "compuler arl,’

The computer can act as an intelligent being: pro-
cess information, obey intricate rules, manipulate sym-
bols, and even learn by experience. Bul since it is not
capable of initiating concepts, it cannot be truly creative;
it has no access lo imagination, intuition, and emotion.

The compuler is only a tool which, at the moment, still
seems tar removed from those polemic precccupations
which concern art. However, even now seen with all the
prejudices of tradition and time, one cannol deny that
the computer demonslirates a radical exiension in art
media and technigues. The possibilities inherent in the
computer as a creative toal will do little to change those
idioms of art which rely primarily on the dialogue be-
tween the artist, his ideas, and the canvas. They wilf,
however, increase the scope of art and contribute to its
diversity. — Jasla Reichardt, 1968.'*

Richard Fraenkel. American, born 1923 (artist)

Jeffrey Raskin. American, born 1945 (engineer)
(%= Picture-Frame. 1968 :
Ink drawing on paper embossed frame, 12"/ 14'/2"

Studies in Perception, | was produced by scanning a
photograph with a machine similar to a TV camera and
converting the electrical signals into numerical repre-
sentations on a tape. The computer analyzed the image
into levels of brightness, but instead of using randomly
sprinkled dots to produce values of light and dark, the
dots were organized into small patterns, visible at close
view but imperceplible al a grealer distance.

Picture-Frame was made by computation analysis of
the relief molding of an old picture frame; the rasultant
lape was then run through a pen-and-ink arrangemant
on a computer to carry the design into the picture area.
As Fred Waldhauer of E.A.T. remarked, with reference to
the frame being preliminary to the picture: "This is
probably what the computer would do, if it could think.”
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Notes Baudry ds Saunler, Charles Dofllus, and Edgar Geofiroy. Paris,
L' tHustratian, 1885, p. 278,

In Ihe case of translated material, wherever a scurce in English is clied 22 jbid., p. 78,

It has been quated verbatim. If no source is given. the translation is that 23 Lefter from Feininger to Altred H. Barr, Jr., August 1844, quoted |n

of the editor, unless otherwles indicated Lyonei Feininger — Margden Harlley. Mew York., The Museum of

10 Quoted In . H Gibbs-Smith, The Greal Exhibiftion of 1851

1 Leonardo da Vingi'a Aerodautics
Office, 1867, p. &

2 Quoted in John Gohen, Human Hobots in Myth and Science. South
Brunswick and Mew York, A, 5. Barnos and Company, 1967, p. &8
Bracceli: Dizarrie, with an esasy on Bracceli by Tristan Tzars
Paris, Alain Brieus; 1983,

Le Mécanisme du Filleur atttomate Paris, Jacques Guérin, 1738
Gravelot's engraving appesred as the frontispiece for this prospecius
A deteifed history of the duck iz given in Alfred Chapuls and Edmond
Oroz, Avtomata (Meuchatal, Editions du Griffon, 1958, pp. 235—247) and
in a mara recenl monograph by Andréd Doyon and Lucien Limigre
(Jacques Vaucanson, Méconiclen de génfe. Paris, Presses Univer-
sitaires do France, 1066, pp, 65—108). It was sold by Vaucanson In
1743, shown in ssueial German cities and 51 Petersburg, and alter
its raturn from Russia was bought by a German in Helmstedt. There
Gosthe saw it In 1805 and described It in hig journal. “We found
Vaucanson's automata complelely parolyzed,” Goethe reported. “The
duck had lost its [=athers and, reduced to a skeletcn, would siiil
bravely eat its pas but could no longar digest them.'' Lost sight
of tor saveral decades, the duck was rediscovered about 1840, and a

Londen, Her Majesty’s Stationary

(&)

s

en

suggostied that Morohen may hava been influenced to alter the third
adition by his friend Sir Willlam Hamilton, a scientist and Fallow
of the Royal Soclety, who was British envoy to the court of Naplea.
Upptinningarnas Bok, edited by O, W. Alund. Stockhalm, 1872—1875
Passage quoted translated by K, G. P. Hulten.

"

London,

24

KModermn Art, 1944, pp. 78

Stuart Lega, "A Mote on Locomotive Names.'
4=5, July 1838, p. 20, p. 25

Tha first main-line pagsenger service wes inaugurated in 1830, As
this catalogue goes to press, the newspapers record the end of an
era, with the last trip by the last British steam-powered train:
LIVERPOOL, August 11 (Reutars), — Steam cificially bowed ouf of
Oritish Raifwaya loday amid popping champagne corks, bunting, balis
apd hooters, clicking cameras — and more than a few hesvy hearis
in the tace of progress, 138 years aifter George Slephenson’s Rocket
operad the firs! Irain passengar sorvica, Brilain’e fast steam Jocomo-
tive made & finel nostalgic journsey frawm here to Carfisle and back.
Aboard the fraln were more than 400 gfeam onthusiasts who paid 15
guingas (§ 37.80) for the privifege of sharing the passing ol ' Pufting
Billy'® from the British scans. . ..

A century and a halt ol menmade history has now gone to the
wrackers' yards. ... By 1967 all gpassenger traflic switched fo diese!
or alectilied lines. And last month steam was deall the fina! biow
whan ft wag decided It was no longer worthy even ta haul freighit . .
Todey's Itd-mile journey Liverpool to Cerlisle wes a last chance fo

Lenden Bulietin, nos

Chirico. New York, The Museum of Medern Art, 1955, p. 252,
Giorgio da Chirfeo, p. 66,

Epsteln: An Aulobiography. New York, Dulton & Co., 1988, p. 56.
Jacop Epstein, Sculpter, Glevaland and MNew York, World Publisl
Company, 1063, p. 98,

German cfu_:kmakerl,lJoharln-Bartnolnme Hmcha_wmar_ Unﬂﬁfl'tﬂnk.to s R s ha g bRl s
| put 1f back into working order. The task took three and a half yoars i yeag & % e 2
i generalions of young boys, and many of thefr fathers. . ..
and cost him much iabor and groat exponse. At |13 premiere in = tntemational Harald Tribuna {Paria), August 5. 1368
restored state at La Scala in Milan in 1844, the duck was again e ;I'h s, u-.l gu! F.: on .
recaived with enthusiasm and then wert an a new round of exhibi- e R IR s e Lyonel Foininger: City & tre
tions. The records therealier bocome confused because of the ftm "Ff”l 2 W“f"f' N_mw LY FrEdeI'Ck A Pracger, 1965, p. 27.
appoaranca In 1847 of a new duck made by Raichstainer, on some- 28 I:rc;ﬂP;mfug;iﬂf;.;muf Jaréques Hanrl Lartigea, Mew Yark, The Museum
what dilferent principles; the last reporl of Veucanson's original e Rdern . b -‘:P- ;
seems 1o be contained in a letter wrillen from Marsellles in 1063, Elien _’l‘f"cj’"” ‘i"‘m“""H_”- Hes o . _
i 6 Quoted” in Technofogy (n Western Civilization, edited by Melvin ?.‘HT:ar:s aled by Reyner .dnh‘am. Ful:.n-s. Manitesto,”" The Architocr-
Kranzboerg and Carrall W. Pursell, Jr. New York, Oxfard University ral Hoview (London), vol. CXXVI, August—Saptember 1358, pp. 77—80
Press, 1967, vol. |l, p. 39, 23 Quoted in Josl.:ua C. Taylor, Futurism. Mew York, The Musgeum ol
7 Quoted in Staphen F. Mason, A Wisfary of the Scisnces (new revised Madern lﬁ'l IHJEI PR, 4648
i edition). New York, Colller Books, 1362, p. 187, n 0”‘-"“‘“:! in ibid., p. 128,
j B In the fiwst and second editions of Maorghen's Raccolfa, issued A IL,“' eit. ) .
hi between 1764 and 1772, the voyagers to tho moon were (dentitied as 32, “Symbolisma: plestiquo i ol Cinke S s T T o d
i “Cavaliere Wild Seull and M. de fa Hire" [n an ariicle on “The (Paris), February 1. 1916; reprinted in Archivi del Futurismo. Rome,
- B Three Editions of Fillppo Morghen's Raccolta’ In Tha Art Bulletin ., El:'o L”C‘*'Jm'_" Pp. 204-210. . ) -
5 (Chicago, vol. XIX, March 1837, pp. 112—118), Grant McColley has a3 . ranzflate.. tmrl- a m-anu:fulpl wrll.ten by de Chirico during I“.s t.o.ju._-lll
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His Majasty's Stotionary Offics, 1950, £. 26 37 Windnam Lewis the Artisi, from ‘Blast’ fo Burlinglos House. London,
11 Quoted in ibid., p. 7 Laldlaw & Lajdlaw, 1939, p, 78

| 12 Space, Time and Architecture (3rd edition). Gambridge (Meassachu- 38 Intreduction fo exhibilion catalogue, Wyndham Lewis and Vorficism
i settg), Harvard University Press, 1954, p, 250, p. 255, Landon, The Tate Gallery, July 6—August 19, 1956, p. 3,
i 13 Lawrence Gowing and Richard Hamillon, preface to exhibition cata- 33 Blast Mo, 1) reprinted in Wyndham Lewis the Arfisi, p. 128,

logua, Man Machine & Molion. Unlversity of Durham, Newcastle 40 Blast N‘JI 2; raprinted in ibid., p. 151.
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Autamaobila Club d'ltalla (Rome|, coflaction
of, Bocglonl: Untltiad, 52

Automabiles, 34, 44, 45, 48, 52, 53, 5459,
o5, DE, 142, 143, 180, 181, 182, 183, 184, 185,
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54, Study for Mater/ality of Lights + Speed
56; Street Light, 54

Balla, Signorina Luce, callection of Balla
Dynamic Expansion + Spasd. 55

Balloons, 23, 25, 40, 41, 72

Banham, Reyner, 12. 53 & n 27, n. 28

Bauhaus, 12, 108, 135 & n. 108, n, 109, 135, 139

Baur, Jehn 1. H,, n. 41, 67 & n. 42
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Collaction, Oldenturg, Gfant Solt Fan: 187

— Mew York Public Library, Astar, Lenox and
Tildan Foundalions, Gruikshank, All he
Warld Gofng Ta Sse the Greal Exhibition
of 1851: 29: Read, Drawing the Reforls at
he Greal Gas Light Establishmen!, Brick
Lape: 28; Unknown anlal, Victorin Making
Hig Fleghts 24
Saloman H. Guggenheim Mugseum,
Delaunay, Efffal Tower [Tour Rouge): 72,
Picabia, Enfant Carbureteur: 95

Mewark (N.J.), Newark Museum, Stella, Maw
Yark Interpreted, IIf: Skyscrapers: 67

Mewcastie upon Tyne, University of Durham,
axhipition, “Man Machine & Mation,” n, 13,
n. 27

Mewhall, Bezumont, 40 & n, 17, n. 18, n, 18
92 & n. B

Nigrendorl Gaiarle [Berlin}, Grosz, “'Daum™
marries har pedantic automaton V' Georgs™
i May 1529: 1715

Oldenhurg, Dlass, 186-187; Afrliow (Numbar
Y, Boft Enging: 186 & n. 154; Airliow
Pralife: 187 Gian! Soft Fan: 187 & n. 156,

r, 157, n. 168; exhibitian, Slockholm {1966)
n, 154, n, 154

Optics and optical devices, 35, 41, 108, 104, 105

Ostberg, Henrik, reconstruction of Tatlin's
tawer: 107, 702

Ottawa, National Gallary of Canada, Leger,
Mashanic: 141 exhibition, Hobart and Sonia
Dealaunay (1963): n. 47

Czenfant, Amadéa, 12

Paik, Naum Jume, 197 & n. 161, n. 162:
Metuban Caged: 197; * |V Roado Elsctro-
nigue, 197 & n. 162

Fan, Jahn W., 195

Parachutes, 16, 23

Paris, Acaddemie Hoyaie des Sciencea, 9, 21

- Ribiiothéqgue de I'inatitut da Franoe,

Leonardo da Vingi, drawinga for Hiying
apparafus: 16, 76

— Eiffel Tower, 72, 108

— International Exposition (1889, 72

— International Exposition of Modern De-
corative and Industrial Arls (1925}, 109

— Magasins du Louvra, campetition (1895), 48

— Musgde du Conservatolre Matlonal das Arts
et Motlars, Cugnot, Steam Locomotive. 28;

Vaucanson, Duck: 20
— Forta Maillot, Latébyvre, Monument {0
Emile Lovaasor: 44

Parkinson, Rabin, Toy-Pel Plexi-Sall; 205

Paxton, Joseph, Crystal Palace: 29

Peeters, Dr. Hubed, collaction of, Qldenburg.
Airtiow (Mumber 8), Soft Engine: 108

Pelitot, Ennemond Alexandre, 18—19, 180
Masquerade Costumes: 18, 19

Philadeiphie, Philadelphia Mussum ol Art,
Schamberg, God: 107, Loulse and Walter
Arcnsbarg Collection, Duchamp, Bride: 76,
Duchamp, Chocalate Grindaer, No. 2: T8,
Dughamp, Nude Desaonding a Stalrcaso,
No, T: 78; Duchamp, Mude Dascending a
Staircase, No.3: 715; Duchamp, Procizion
Cptigs, aketch: 105

Phila of Byzantium, ¥

Phatograms, 99, 132

Photography, 36, 38-33, #0471, 53. 93, 134,
158, 20T See also Cameras; Films; Photo-
grams; Phatomantage: Rayographs

Fhotomonlage, 111, 113, 415, 117, 124

Picabla, Francls, 11=12, 77, 78, 80, 8208, a7,
G5 09 100, 117, 127; American Girl 117 & n.
1o1; Cannfbalism: 85 & n. §2. Enfant Carbu-
rafeur: 85, Fidéle: 82, 83; Fille nég sans mére
(drawing): 82; Flile nge gans mére (gouache):
83, §3; Icl, c'est lol Shaglitz: BT, 88, 93;

[ioe Margoisas: 34 Mowvomen! Dada; 01;
Novia: 03; Parade amopurausa: B9: Portrait
de Marfe Laurencin: 88; Prengz garde a fa
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peintura: &6, Prostitulion universaile: 94
“"Reldgche’ | 95 (stage model) & n. T4; Réve)/
matin; 80; Tableay peint pour raconier
ngn pour prouves, 85 & n. 82, 83; Tickels: 93
& n. 72 Violig fa lemme; 84 Yeux chauds
94 & n. 73: “Enir'acie B8, "'Fillg nge
sans mera' (poems and drawings): 83, 90,
93 collection of (Farmerly), Duchamp,
Bride: 78, 82

Picasso, Peblo, 11, 102, 106, 107, 152

Palhem, Kristofer, 22; Lelfers fram Mechanical
Aiphabei: 22

Pop art and- artisis, 13, 154, T84

Popova, Lluboy, 132: “Magnificent Cuckold,"
stage model: 7132

Poppe, 5. and G., collection of, Hach, Pretty
@il T

Past-Impressionism and Post<impressionists,
41, 54

Princeton, (N.d.), Princeton University Library,
Harold Fowler MeCormick Collectlon of
feronautica, Unknown British artist, Slight
of inteliect: 33

Productivists, 63, 109

Punin; Nikolay, 107

Purism and Purists, 12

Raskin, Jeftrey, Piclure-Frame: 207

Razschenberg, Robert, 168, 170, 176, 188, 188
COracie: 169; Panfomime: 168

Rayographs, 99, 139

EBoad, W., Drawing the Relortz at ihe Greas
Gas Light Egiabiishment, Brick Lama: 28

Reoodymades, 97, 101, 102

Feichardt, Jasla, 207 & n. 161

Heichsieiner, Johann-Bartholomed, 21, n. &

“"Reldche,"” 36

Aenaisaance art and artiats, 8, 10, 41, 78, 108,
163

Renaissance sclence and technology, B

Fasiil de la Bretonne, 24

Bauterswird, Carl Fredrik, eollection af,
Picahia, Tableau peinf pour raconter non
pour prouver 85

Reynaud, Emile, 38

Ribamont-Dessalgnes, Georges, 11, 97 & n. 75,
n. #6: Young Woman: 8

Aimbaud, Arthur, Dormeur du val: 148 & m. 127

Aobots, Sea Automats

Rochester (N.Y.), Gegrge Eastman Housa,
Lumigra Brothers, Cinématographa: 47,
Maurisset, Daguerrectype Crare: 40; Muy-
bridge, Zoopraxiscopa, recansirugiion: 35

Rockefollar, Nelson A, collection of, Boc-
cioni, Stales of Mind. 6052

Foman science and technology, 7

Rosen, Willlam G., 199

Rosenquist, James, { Love You with My Ford!
184

Rousssl, Raymond. 11, B0, 82

Rubin, William S, 85 & n. 63, n. 142, n. 143

Soll-powered wagons, 23, 30

Saile and salllng vessels, 7, 30, 73

Batie, EFiG, 96

Schambarg, Marton Livingston, $9-100; God:
101 Unlitted; 100

Sehapiro, Maurice L, n. 103

Schlemmer, Oskar, 135 & n. 108, n. 108;
“Triadic Baflet,' =tudy: 735

Schwartz, Lillian, Proxima Cenlaur 204

Sehwarz, Galleria (Milan), Ernst, Roaring of
Ferociois Saoldiers: 122

Schwitters, Emst, collection of, Gohwi'lérs
"Merzpostharie " 118

Schwitters, Kurt, 12, 116 & n. 28, 117, 118
113; Haue Merz: 116; Kullpumpe: 176, Lust-
gailgen: 116: Untitied (M. Bahlsens Keks-
Fabrik A.G.): 119, Untitied (With Machine
Partsl: 118

Setigmann, Kuri, B0 & n, 55

Salmerzhaim. Flerre, maquette of car: 46




savering, Gino, 54, 62, 63 & n, 32, &7 Armored
Train: 83; War: 63
Seymour, Robert, Locomation: 27, 33
Shannon, Claude, "Little Black Box': 171, 180
Shannon, John Kingsley, coliection of,
Shannon, Squat: 193
Shannon, Thomas, Squsf: 192, 193
“Shorishanks.” Sea Seymour, Foberl
Sislar, Mra. William, collection af, Duchamp
Rotary Demisphere (Precision Optics): 104
Slifka, Mr. and Mra. Joseph, collectlon of,
Balla, Speed of an Auvlomabile: 54; Sever|nl,
War- 63
Saby, Jemes Thrall, 84 & n. 33 n. 34
Sociétéd Anonymea, 98, n, 50, n. 68, n. 76,
Callection, see New Havan, Yals Universily
Art Gallery, Coligction ol the Sociétd
Anonyme
Solidonius, 79
Spencer, phatagraph of Boydell traction
angine: 34
Stampler, Simon Riller vor, Siroboscopic
dise, Mo, 3: 35, 38
Stanford, Leland, 38-39 & n. 18
Stankiewicz, Richard, Apple: 176—177
Steam powar, 7, 8, 26, 27, 31, 32, 34, 49, n, 24
Steam Typesetter: 27
Steamships, 73
Stella, Joseph, New York Intorprated, 11)
Skyscrapers: 67
Stigglitz, Alfred, 83, 86, B7; 201 (gallery), 83,
By 227 (review), Bd, 85 & n. B4, 85, A7 Ses
algd New York, Metropalitan Museum of
Art. Alfred Stieglitz Gollection
Stockholm, Dansmusest, Picabia, "Relgche,"
stage model:- 448
derma Museze!, Balla, Speed of an
Avfomaobile+ Light: 58; Breer, Rug: 1902;
Calder, Pantograph: 152; Caldar, White
Frame: 151, Duchamp, Blcyela Wheal,
raplica: 102; Duchamp. Bride Siripped Dare
by Her Bachelors, Even, replica: B
Duchemp, Rotary Glass Plate, replica
103: Ernat, Glaeial Landscapes: 126;
Hausmann, Talin at Home: 110, Picabia,
Prensr garde & la painture: B6; Rosenquist,
{ Love You with My Ford, 184; reconstruc-
tian of Tatlin’s model for Manument for
ttve Third International; 107, 702; Tinguely,
Mela-malic NMo. & 166; Tinguoly, Mara-
matic No, 17: 767; Ultvadt, . . . iife: 178:
Watks, Pony Expross: 179 exhibitian,
‘'Aaou| Hausmann'' (1967). n. 96, n. 97;
exnibition, *'Ciaes Oldenburg'” (1965), n
153, n. 1584; exhibition, ""RAérelse | Konsten'
{*‘Mation in Art": 1881), 177, n. 95;
exhibition, "\ladimir Tatlin™ (1988), n. 92,
. 124, o 125 n. 126
Tekniska Museet, Polhem, Leffers from
Mechanical Alphabet: 22
Stroboscopa, 35, 38
Suprematism and Suprematists, 69 & n. 43
Surrealism and Surrealiate, 12. 18, 97, 125,
126,127, 147, 152, 153, 168, 160, 162, 182;
"Surrealist Manifesto.' 12, 125 "Pralego-
mena to a Third Surrealist Manilesta,"' 162:
exhibition, Galerie Pierre Colle, Paris
(1933, n. 135, exhibition, “'First Papers al
Surrealism,”" New York (18472) n. 142
Sylvester, David, 45 & n. 20
Szarkowskl, John, 53 & n. 28

Talrov, Aleksandr, 133, 134

Takis (Takie Vassllakiz), Tele-Sculglurp: 154

Tatlin, Vladimir, 12, 13, 24, 63, 107109, 110,
111, 114,718, 114, 132, 133, 136, 144-145;
Latatlin: 12, 144—145; drawing: 145
Monument for the Third international: 12,
107=108, 111, 112, 113, 138, 145; drawing:
107, model: 107, 108, 108; reconstruction of
modal: 107, 108, 109; article, Merz {(Hanover),
108 & n. o4; "Art out Into Technology,”

T4—145 & n. 125; Interview with Zelgnsky,
125 & n. 126; axhibition, Stockho!m (1068
108 & n. 92, n. 124, n, 125, n. 126

Talevision, 197

Theatre and theaira design, 7, 12, 85. 108, 116
128=131, 132, 133. 134, 135, 138139, Sea
alsg Films

Tinguely, Jean, 13, 115, 165174 & r, 148,
176=177; Hamage fa Naw Yark: laner
covars, 2, 188-171: preliminary drawing
163; ramnant: 171; Madame Lacasse's Shoe:
172; Meta-matic: 165, Meta-matic No. 8
166; Meta-matic No. 17 167; Mata-matie No.
21170, Pop, Hop and Op & Co." 173
fatozaza, No. 1; 174, 180; proflie; ""Bayond
the Machina,"” by Calvin Tomkine, 1687 & n
148

Tobey, Mark, 163 & n, 745; Veld Devauring
the Gadge! Era; 163

Tomking, Calvin, 167 & n. 148

Toulouse-Lautrec, Hanri de, Matarist: 45

Fraing. Sea Locomotives and locomotion

Trevithick, Richard, 28 49 Trevithick's
Portabiie Steam Engine: 48

Tzal, Wen-Ying, Cybernelic Sculpiure: 201

Turner, Frank T, 129, Cyplernefic Sculpture: 20

Tzara, Tristan, 13, 18 B n, 3, 90, 87, 123, 153
& n. 135 callection of (farmerly), Ermst
Traphy Hypertraphied 123; Man Ray, Object
fo Be Destroyed: 153 & n. 135; Picabia,
Novis: 83

Ultvedy,. Par Olgl, 178, 192: Mg 1T8:
reconsiruction of Tallin's tower: 107, 108
Duchamp, Bicycie Whse!, replicar 102
Duchamp, Rolary Glacs Plato, eplica: 103

Vaucanson, Jacques, 9, 20-21, 182; Duek: &,
20 & n. 8 “"Mecanisme du Filteur auto
mate,” 20 & n. 4

Varne. Julag, 10, 32, 42, 43, 72

Vasnin, Aleksandr, '"Man Who Wis Thursday,”
slage set: 133

Valtaire; 9, 21

Variicism and Vorticis's. 65: exhibition, London
(1915}, B6; exhibition, London (1856), n. 58

Walton, W |, Aerial Steam Carriage: 31

Waits, Robert, Pony Express; 179

Wasghinzlon (D.C.), Library of Congress,
Rosenwald Collection, Bracelll, Knife-
Grinders: 18

Whitehill, Mre. Jean. L., aollection of,
Schamberg, Untitied: 100

Whitman, Wall, 185187 & n. 155

Wicom, Magnus, Duchamp, Hotary Glass
FErafe, replica; 103

Wiener, Norbert, &, 10

Wilkins. Bishop John, 23

Wirth, Cswald. 80 & n. 57

Wise Gallery, Howard (New York), Hascke,
lce Shick: 135, Paik, Mcluhan Caged: 187;
Paik, = | Rondo Electronigque: 197

Wittnabart, Wit, Gabo, Kimelic Sculplure
reEconatruction: 708

Wright, Frank Lioyd, 6

Wurtzburger, Mrs, Alan, collection of,
Duchamp-Villon, Large Horge, 10, 71

Young, La Monte, Title To Be Determined; 186
Young. Lugy Jackeen, fakir in 3f4 Time: 202
Young. Niela ., 198; Fakir inafd Time: 202

Zazeela, Marian, Titla To Be Delermined; 198

Zelenaky, Korneliy, 145 & n, 128

Zoopraxiscops, 38, 44

Zurich, Kunsthaus, Balla, Speed of an Auto-
mabile+ Lights +Neise 53; Giacometll,
Capfured Hand: 159
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hive beon supplied by the owners or
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Tha Art [natitute of Chicago, 150
The Bettmann Archive, New York, 27 below
van den Bichalaer, Galdrop, The Netheriands

132
E. Irving Blomstrann, New Britain, Conn
106 balow

Barbara Willa Brown, New York, 196
(€ La Monte Young and Marian Zazeela)

Folo Brunel, Lugana, 73

Rudolph Burckhardt, New York, 188, 189

Gaoffray Clements, New York, 79 above, 83,
188

Henrl Dauman, Lite Magazine@ Tima Ing., 173

Alain Delapraz, Nauchatel 21 left (courtasy
Rend Simman)

Owan Gallery, Maw York, 181

Andraas Feiningar, New York, 50

Foto-Gnilka; Barlin, 115

David Gahre, Naw Yark, (nnar covars

Siagiriod Giadion, Space, Time and Archi-
foofura, @1 right

Low Gilcrast Studios. Birmingham, Mich., 90

Hanas Hammarzkiald, Stockholm, B1, 85, 108,
142, 167

Histowra de (8 locomolfon leresire, 48

Richard Hilsenbeck, Dads Almanach, 112

Pontus Hultén, Stockhalm, 44

Alexander |olas Gallery, New York, 182

Welter Klgin, Disseldor!, 191

Franeis D. Klingender, Arf and the Indugfrial
Revolution, 48

Konstrevy, Stockholm. 179

Paulue Leesor, Mew York, 70, 71

Allela Legg, Maw York, 171

Man Ray, Paris, 74, 104

Jamag Mathaws, New York, 43 above, 51, 54
above, 53, 83, B2, 100, 118, 120, 129, 130,
134, 164, 155, 156, 161, 187 balow

Herbert Matter, Mew York, 151 balow

Petar Minor, Parls, 88

Moderna Musest, Stockholm, 84, 96, 149

L Miholy-Nagy, 138

Paeter Moore, New York, 192, 198

André Marain, Parks, 174

Museum of Modarn Art Fllm Library, 139
below, 105 balow, 157

Studlo Frenco Micalinl, Mitan, 184

Paris-Match, 118 below

Penneylvania State Unlvarsity Still Pholo
graphy Studio UDIS, 207 balow

Aolt Petersen, New York, 123, 128, 1371, 180,
194

Galarle A. F. Patit, Paria, 160

Erlg Pallitzer, New York, 204

Parcy Rainford, Naw Yark, 124 below

Miche| Sanoulllet, Faris, 83

Osear Savio, Roma, 55 below

Scheidegger, Zurieh, 134, 159

Jobhin D, Schiff, New York, 57, 88, 166

courtesy Dr. Wemer Schmalenbach, Dissel.
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F. Wibur Seldeis, Houston, Texas, 124 above

Waltar Steinkopi, Berlin, 68

Studebaker Corporation, South Bend, Ind.,

Adelph Studly, New Yark, 48 below

Splchl Sunami, New York, 47, 54 belpw, B4,
a1, 114, 122, 125, 187, 135, 136, 140 laft, 147,
150, 153 above, 163, 168, 185

Frank'J. Thomas, Los Angelas 43 center

Charles Uht, New York, 80, 81, 82

Mare Vaux, Paris, 748

Plarre Venant, Paris, 203
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