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During Jane Liv ingston's Apr i l  '69 New York t r ip,  several  Project :  PROBLEM lN RE AERONAUTICS
people suggested that she make a point of seeing Jean An airplane flying at supersonic speed creates a cone of
Dupuy; it was finally at Tony Smith's suggestion that she vibrations which begins from the nose of the plane and
visited him. We knew of Dupuy at that t ime only through extends backwards in ever-enlarging diameter. At the
his participation in the Museum of Modern Art's Machine moment when the cone touches the ground, it provokes
Show exhibit ion, in which he was represented by a work the well-known boom by the intense accumulation of
called Heart Beats Dust. JL saw Heart Beats Dust during her these vibrations.
April visit to the artist 's studio in the Bowery. According to
Dupuy's description, this work consists of "a two-foot cube Problem: How possibly to make this cone apparent?
of glass in which a pile of dust-powdered pigment-rests on
a rubber membrane. The machine includes coaxial  speaker,  Project : 'L ' INGENIEUR POMME'(THE ENGINEER
a tape recording of heartbeats, or an electronic stethoscope APPLE)
so one can hear one's own heart ,  wi th var ious shutters and 1.  Aword is spoken into a microphone: Apple.
lenses. Moved by the vibrations produced by the heartbeats,
the dust shapes and reshapes itself into strange formations, 2. Apple is repeated by an echo chamber-A.P.P.P.P.P.P.
whi le a certain amount r ises in suspension and is i l lumina-
ted by a beam of l ight so that a pyramid of dust is 3. An audio-electronic system transforms the sound
defined." JL learned that Dupuy would be free and eager to repeated by the echo into ultra-sonic sound.
work on a project for A & T if something could be arranged
with a suitable corporation. 4. Two ultra-sonic beams, projected by magneto-stric-

tion rods into a transparent sphere, diameter 4', meet

In June, Dupuy sent us a number of  proposals for  ar tworks,  
ut  a certain point '

which we forwarded to the Ampex Corporation for consid-
erat ion;  we requested Ampex's Dr.  char les spi tzer,  wi th 

5 '  At  th is point '  an apple is placed'  l t  bursts '

whom we had dealt for several months in trying to arrange
a col laborat ion,  to advise us regarding their  interest  in Instrumentat lon:

having Dupuy tour Ampex. Sect ion 1:  microphone
10 watt  amPl i f  ier
loudspeaker

We were aware that not all of the proposals were appropri- reverberation circuitry*
ate to Ampex in terms of their technological capabil ity, but
hoped that one might interest them. The proposals are as Section 2: audio to
fol lows: 5-kw ampl i f ier  at  30 kHz

3 magneto-striction transducers*
Project: SPARKS fixtures to mount and focus transducers*
Words spoken into a microphone are converted into
electrical impulses, then amplif ied to a voltage strong Section 3: construction time for starred (*) items above
enough to generate sparks upon a metal plaque (bursts
variable according to the phonetic properties of tho
words) ff;s;:*o,'.'

The purpose of the technological phase of this project is:

Technology: based upon the same principle as the color 1. Provide controlled reverberation of the spoken

organ or the phonet ic typewri ter  ( l .B.M.)  which wi l l  word,

transcribe spoken words directly. 2. Supply by transduction and gain, ultrasonic
energy sufficient to shatter a spherical object, such
as an apple,

Project :  INVERSE/REGENERATIVE g. Devise and construct  the instrumentat ion and
1. A labyr inth (real izat ion s imple,  of  l ightweight,  apparatus to carry out 1 and 2.

honeycomb cardboard; noise of electronic feedback
within) which wil l lead to the chamber. The subsequent description of the Project wil l be divided

into sections corresponding to the above division.
2. A room isolated from all sound, for one person at a

t iME. SECTION 1: REVERBERATION
The action wil l be init iated by a spoken word or phrase.

Put in th is condi t ion,  total ly isolated from al l  exter ior  This wi l l  be picked up by a microphone, ampl i f ied,  and
noises, one can hear the physiological functions of the supplied to a loudspeaker. By conventional controlled
body (sound of heart, lungs, blood circulation, etc.). reverberation circuitry, a portion of this wil l be fed back



to the input and the spectator (part ic ipant)  wi l l  hear a
gradual ly diminishing repet i t ion of  the input sound.

SECTION 2: ULTRASONICS
Since inadequate energy is available in the audible
portion of the spectrum, it wil l be necessary to trans-
form the input into some other energy form to accom-
plish the desired effect. lt has been decided to use ultra-
sonic devices.  A port ion of  the audible output in 1 is
heterodyned to provide an ultrasonic input. This is
ampl i f ied to a level  of  several  k i lowatts and appl ied to
two or three magnetostriction transducers. These wil l be
aimed and focused on the apple. By adjusting the level
of  the input,  and sett ing the t ime interval ,  the precise
time after the word or phrase is uttered at which the
apple is shattered can be determined. lt is proposed that
the transducers be located several inches away from the
apple, but subsequent considerations may require
contact.

SECTION 3: INSTRUMENTATION
The fol lowing apparatus wi l l  be required:
Sect ion 1:  microphone

1O-watt  amPl i f ier
loudspeaker
reverberation cicuitrY "

Section 2: audio-to-ultrasonic converter
5-kw ampl i f ier  at  30kHz
3 magnetostriction transducers*
fixtures to mount and focus transducers"

Section 3: construction time for starred {*) items above

Shortly after these proposals were sent, Dupuy sent us an
elaborated version of Sparks. [1] We felt this proposal to
be the most l ikely possibil i ty for Ampex, and thus sent it
on with the following letter to the company president from
Hal Gl icksman:

Dear Mr. Roberts.

Ampex has shown interest in our Art and Technology
project  f rom i ts germinal  phase in late 1967, and st i l l  no
art ist  is  at  work in your company. After numerous
artists have toured and submitted proposals, the choice
has devolved upon a proiect by French artist, Jean
Dupuy, called Sparks. Dupuy was one of six winners in
a competit ion for artists and engineers who were in-
c luded in the Museum of Modern Art 's  exhibi t ion,  'The
Machine as Seen at the End of the Mechanical Age.' This
exhibi t ion is current ly on view at  San Francisco Museum
of Art.

Dr. Spitzer has seen the project and is concerned that a
ski l led electronics technic ian wi l l  have to workfor 2%
months to complete the project. He has asked us to
make a formal request to your office for this time. A

technician's time is precisely the resource that any artist
would most need while working at Ampex.

lf you could satisfy Dr. Spitzer's concern that his own
department would not have to carry the task through
unaided. we would be very grateful.

Ampex's respomse to HG's letter, written by Executive Vice-
President Arthur H. Hausman, was negat ive:

Dear Mr.  Gl icksman:

Mr.  Wi l l iam E. Roberts has forwarded to me your let ter
of 24 June 1969. I have reviewed this matter with Dr.
Char les Spi tzer,  and discussed i t  wi th Mr.  Roberts.  l t
appears. from all the information which I have been able
to gather that  Mr.  Dupuy has made a number of
proposals which,  whi le certainly interest ing,  p laces us in
the somewhat embarrassing position of essentially con-
structing for him that which he, as the artist, in my judg-
ment should be more responsible for creating. From dis-
cussion with Dr. Spitzer, some of the artists who toured
Ampex appear to fit into the category reflected by Mr.
Dupuy's proposals-i.e., they have an idea but they
essentially want Ampex to do the bulk of the work in
creating the art form, while other artists who have
toured Ampex have left the impression that if they were
to work in our company they would. in fact, be much
more involved in the creat ive work i tsel f  than has been
indicated by Mr.  Dupuy.

Accordingly, I would suggest that since the success of
th is program depends upon a mutual  understanding and
a good rapport between the sponsors, the artist, and the
company, that you seek to find another artist satisfac-
tory to you, but with whom we believe we wil l f ind a
better relat ionship than is indicated in he case of  Mr.
Dupuy.

Dupuy's proposals were not sent to other corporations-by
this t ime most of  those companies which could have imple-
mented his works were either matched with other artists or
had proved uncooperative. We relegated his fi le, with
numerous others, to pending status.

In September,  the Cummins Engine Company of  Columbus,
Indiana, having heard about A & T through the news media,
telephoned the Museum to inquire about the program and
perhaps offer their participation. We sent a packet of l i tera-
ture, with the brochure describing the terms of corporation
part ic ipat ion,  to Cummins'  Publ ic Relat ions representat ive
Dan Graves. Graves telephoned within a few days to express
Cummins' interest in becoming a Patron Sponsor; contracts
were sent from the Museum. We began to think seriously
about artists whom we felt might work with diesel engines.
It was a problem requiring imagination. Through Dan
Graves, whom JL spoke to on several occasions between

mid-November, when the contract was finally signed and
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returned, and January, we were pressed to consider a
number of artists favored by Cummins' President, J. lrwin
Miller, himself a collector of art and energetic promoter of
corporation support of the arts. (The town of Columbus is
famous for its many public and private buildings designed
by eminent modern architects; Mil ler has been chiefly, if
not solely. responsible for this.) The artists mentioned re-
peatedly as being foremost on Cummins' l ist of preferences

were Vasarely, Warhol and Lichtenstein. The two latter
were of course already matched to corporations under Art
and Technology; Vasarely had been involved early in the
project with a proposal studied by several companies, but
was no longer under consideration. Aside from these
factors, however, it was for obvious reasons not easy for us
to envision any of these artists as l ikely candidates for
Cummins. The art ist  who did come to mind as a possibi l i ty
was Jean Dupuy. In late October, we had received a new
proposal from Dupuy, via his friend lrene Winter in New
York:

Project: THE AUTO
In a large space (hal l ) ,  very dimly l i t ,  an automobi le-
situated in the center of the room and slightly raised
(the wheels in space).  At  the steer ing wheel,  a dr iver.
This lat ter  wi l l  s tar t  the motor and wi l l  ut i l ize al ternate-
ly or s imultaneously di f ferent energies of  the vehic le
which wil l in turn make 'sculptures' appear in different
parts of the hall, related to the four natural elements.

AIR
Burned gas leaving the exhaust pipe wil l be conducted
by an air-t ight tube into a closed space, transparent on
three sides and having an evacuation chimney. Within
this space the vapors of the gas wil l be made visible by a
luminous process {to be specified).

FI RE
From the r im of  one of  the two hind wheels a t ransmis-
sion band is relayed to the hub of  another wheel  equip-
ped with a tire and placed perpendicular to a metal
plaque in such a way as to create friction between the
two. The point of a nail, f ixed inside, extends from the
wheel. The contact of metal plaque and nail on the
plaque and an explosion of sparks each time the brake is
hi t .

EARTH
In a closed and transparent space, some kind of powder
or dust made from earth wil l rest on a membrane of
rubber stretched over a speaker. The vibrations of the
motor. amplif ied by the acceleration and transmitted to
the speaker by a simple electronic system, of which the
volume will be controlled by the rotation of the steering
wheel,  wi l l  set  the powder in mot ion-vis ib le only in the
beam of the two headlights which wil l thus create two
horizontal cones of dust.

WATER
Perhaps ut i l ize ei ther the water f rom the windshield-
wiper system or the water of the radiator (to be
studied ) .

We contacted Dupuy in New York to mention the availabil '
i ty  of  Cummins. Dupuy and Miss Winter t raveled to Colum-
bus in January,  toured the plant,  met wi th Mr.  Mi l ler ,  and
returned to New York feeling enthusiastic about the pros-
pect of  a col laborat ion.  Dupuy said of  h is f i rst
meet ing wi th J.  l rwin Mi l ler ,  " l  descr ibed the engine project

to him, and he understood i t  immediately.  He is a charming
man-shy, af ter  a l l ,  l ike me. Very quick and intel l igent.  I
made him a l i t t le drawing, and he said, 'O.K. 'Just  l ike that .
'Beaut i f  u l . '  "  l t  was decided that Dupuy would move to
Columbus on March 1 and expect to reside there for three
months.

After th is in i t ia l  v is i t  to Cummins, Dupuy wrote up his pro-
posaf , which he called Fewafuel (1970):

A Cummins diesel  engine wi l l  be shown in working con-
di t ion.  The publ ic part ic ipates by s i t t ing in a dr iver 's seat
and operating certain controls, such as pedal and clutch.
The four natural  e lements:  FIRE, EARTH, WATER,
AlR, which, either as sources of energy or as wastes, are
part  of  the funct ioning engine, wi l l  be made vis ib le wi th
minimal elaborat ion.

1. To respect the form of the engine.

2. To indicate the basis in Nature of the engine's
system.

3. To sense the power of the engine by sound.

Cf earf y this conception derives from the Auto proposal

which preceded it, and which Dupuy had actually presented

to Renault in Paris, but which was considered too ambi-
tious in scope for Renault to execute at that t ime.

Dupuy worked steadily at Cummins from March 1 through
the end of May. He was received with extraordinary solici-
tousness by the Cummins personnel. The first person
Dupuy was put in contact with was a Swiss engineer, Willy
Henny, the head of  one of  Cummins'  engine div is ions.
Henny was to work closely with the artist during the entire
development of the project. On the first day they met,
according to Dupuy,

We spent the entire day talking. This man, who is abso-
lutely remote from the art world, understood very well
what I wanted. He was interested in a specific problem I
presented, which was to make a window in the engine
showing the combustion chamber while the engine was
working. This represented a diff icult technical problem
to be resolved . . . . I didn't know whether we could
show the fire. I thought it might be impossible. I knew
that there is no fire in an engine, except in the exhaust
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part of a gasoline engine-but not in a diesel engine. So I
thought the smoke would have to represent the fire, and
the earth would be the carbon monoxide residue.

Henny was able to resolve this problem; in the completed
engine, each element envis ioned by Dupuy is displayed
f ul ly.

Cummins organized the Dupuy project to proceed like
clockwork. Besides Henny, two other engineers worked
dai ly on the development of  the engine, and toward the end
of the collaboration, three shop workers were involved on a
ful l - t ime basis.  The fol lowing memorandum, one of  many,
conveys some idea of the magnitude of the operation, and
i ts logist ical  complexi ty:

Status Report-V-470 Engine
For Art  Exhibi t
The program is currently running slightly ahead of
schedule.  l t  is  understood that a commitment has been
made to representatives of the Los Angeles Art Museum

who wish the 'package' early in May and the schedule
of March 17,1970, has been determined to accompl ish
th is.

Fol lowing is the status of  i tems on the March 17
schedule:
Item 1-Assemble and mount engine and radiator-

complete

Item 2-Water flow tests-complete

Item 3-Evaluate one bank operation-complete

Item 4-Evaluate quartz crystal in cylinder head-Parts
are in machine shop. This phase wil l be com-
pleted when unit is assembled. Expected com-
plet ion date-5-15-70

i:.iii "
Item 5-Mount complete unit-Expected completion

date-5-1-70. ,  . ' . :

A&T

Item 6-Operate on test cycle-Planned completion
date-5-29-70.

Item 7-Update unit and prepare for shipment-Expec-
ted completion date-6-5-70.

Item 8-Obtain or fabricate sub-base-Complete.

I tem 9-Design and obtain cyl inder head insert-Ex-
pected com pleti on date -4-27 -7 O.

Item 10-Obtain fuel tank, batteries, and controls. Fuel
tank, battery el iminator,  and electr ical  controls
are on order. The throttle control wil l be
developed when the uni t  is  bui l t .

I tem 1 1-Design and obtain exhaust v iewing chamber-
Chamber has been obtained. Mounting parts
are designed and a price is awaited from a local
shop. Expected complet ion date-5-1-70.

Material for the exhaust system in the component area is
held up because of labor problems in the trucking
industry. lf material is not received this week substitute
material wil l be used so that the system is operable by
May 1,  1970.

In ear ly May, Jane Liv ingston stopped in Columbus for two
days en route between New York and Los Angeles, and saw
the Fewafuel's maiden voyage. The black painted engine
was not yet completed, missing sti l l  the inverted bell jar

which would collect carbon debris and thus represent the
"Earth" element, and the window which would provide a
gl impse of  the fuel  in combust ion,  thus "Fire";  but  the
other two elements-water, gushing through a section of
glass piping; and air-being the fan system-were in evi-
dence. Perhaps most conspicuous was the element of sound,
which was overpowering. The only device f inal ly incorpora-
ted to allow spectator participation was a throttle with
which one could speed up or slow the rate of engine turn-
over.

€ryE



Dupuy's final statement, or description, of the work, is
essent ia l ly  a s impl i f ied version of  h is ear l ier  proposals:

Fewafuel
A diesel  engine wi l l  be shown in working condi t ion.  The
four natural  e lements:  FIRE, EARTH, WATER, AlR,
which (either as sources of energy or as wastes) are part
of  the funct ioning engine, wi l l  be made vis ib le wi th
minimal elaborat ion.

The public wil l participate by sitt ing in a driver's seat
and operating a throttle.

In several  respects,  the Dupuy/Cummins col laborat ion was
singular in the context  of  A & T. Dupuy, unl ike many of
the other artists, l ived and worked in the corporation for
three months,  wi thout interrupt ion,  and he made a dist inct
impact,  not  only on the corporat ion but on the community
of Columbus by his presence there.

Dur ing the f i rst  two weeks of  Dupuy's residence in Colum-
bus, Cummins rebuilt his Heart Eeats Dust piece, and ar-
ranged for i t  to be shown publ ic ly in a local  h igh school
auditorium. The artist also presented two other works, one
involving projected slides, the other fi lm-Paris-Bordeaux
and Central Park, both made in 1969. These presentations
were received with l ively interest  by the community.
Dupuy said later,

For the first t ime, I was working on an art project which
involved a whole town . .  .  .  I  met a great many people
who asked. 'What is your project? What are you doing
with an engine?' These people were waiting for the re-
sults. I showed Heart Beats Dust and two other works in
local  h igh schools.  This town was real ly involved in a
piece of art. . . for the first t ime. That was terrif ic-
because for me art is quite dead. The art world is so

small ,  actual ly, that society general ly is not concerned

. .  .  .  l t  was for me a new relat ionship between art-my

art-and society.

I t  was dif f icult  for me sometimes. The second day I was

there, I  was arrested by the pol ice, when I was walking

at night. I  suppose i t  was because of my long hair,  etc.

But I  wanted to be visible, not invisible, precisely for the

reason that I  am an art ist,  and I want to push people in

the direct ion of art.  These people, you see, are so far

f rom my own phi losophy, i f  I  have one .  .  .  .  But f inal ly

i t  worked. By the end, the people were receptive. Just

before I left, I presented my Paris-Bordeaux work in a
high school gymnasium, and i t  was a success.

The col laborat ion between Dupuy and Cummins resul ted in

what is certainly the most l i teral esthetic embodiment of a
part icular industr ial product or technology produced under

A & T. Rather than using a special ized process, or combina-

t ion of  techniques, as means to an essent ia l ly  nonmimet ic

esthetic end, Dupuy chose simply to work with a functional

machine, al lowing i t  to remain essent ia l ly  integral .  He said,

My intention has been to escape an esthetic point of
view-thus I show the engine as i t  is .  .  .  .  The engine has

a certain real i ty. The car or the truck is probably the
most usual object of our t ime. The engine is also prob-

ably the primary image of the capital ist economy . .  .  .

IBut] to show the engine is to show nature, not just

technology .  .  .  .  l t  is  the humanizat ion of  a technologi-

cal thing. I  destroyed the function of the engine, and
transformed the fuel.  taken from the earth. into earth

again. Earth to earth-that 's too Bibl ical-but that 's what

I  d id.

Jane Livingston


