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By the end of 1968 several of the corporations contracted

to A & T produced or used laser equipment and thus had

the capabi l i ty  of  making holograms. We had received

several proposals from younger art ists wanting to work

with holography, but these struck us as being potent ia l ly

uninterest ing,  too- l i teral  approaches to a technique
which, by i ts very novelty and exoticism, presented

pi t fa l ls .  MT had for some t ime thought of  th is medium
in connect ion wi th Andy Warhol .  In February 1969,
Warhol visi ted Los Angeles for several days and rnet with
us to invest igate corporat ions.  We ment ioned to him the

notion of working with lasers to make 3-D images, and
Warhol  was dist inct ly intr igued. At that  t ime. there was
an exhibi t ion of  sel f -portrai t  holograms by Bruce Nau-
man at  the Nicholas Wi lder Gal lery which Warhol  saw
with us;  Warhol  seemed qui te taken with Nauman's
images, and this served for us as a reference point in
visual iz ing the k ind of  ef fect  he might pursue.

We arranged for Warhol to visi t  RCA's Burbank division.
This proved rather unfruit ful in terms of concrete media
that might be explored, Just before Warhol returned to

New York, he and his entourage toured Arnpex's Red-

wood City faci l i ty  accompanied by Dr.  Char les Spi tzer.
The examples of holography avai lable there were not
part icular ly str ik ing,  especial ly in terms of  scale.  The
most interesting aspect of that visi t  was a demonstrat ion
video tape recently produced by Ampex which showed
various special effects in video cutt ing, etc.

On Warhol 's return to New York.  we sent him some

l i terature on holography and annual  reports f rom Am-
pex and Hewlett-Packard which he read. Andy then had

constructed, at his expense, a series of mock-ups with

which some sort  of  3-D image might be combined. We

had only a remote conception of what these were about

unt i l  some weeks later when in Apr i l ,  1969, Jane Liv ing-

ston went to New York and saw the three mock-ups at

Warhol 's studio.  In one of  them, smal l  polyethelene

part ic les were agi tated in a c i rcular mot ion by air  b low-

ers to s imulate whir l ing snow f lakes; th is was encased

between two glass faces embedded in an approximately

six by eight foot rectangular wood frame. There was also

a rain machine of  s imi lar  s ize,  but  not enclosed by glass;

i t  consisted of  a s imple pump system through which

water c i rculated, fa l l ing in strands from apertures in a

top section of pipe into a trough concealed beneath an

art i f ic ial grass bed. The rain was side l ighted to create an
effect of sparkl ing beads. There was also a wind ma-

chine, s imply a wooden box encasing an air  b lower.  Each

of these was intended to work in conjunction with a 3-D

image; behind the rain,  for  example,  would be a holo-
gram or video screen; the snow machine would incorpor-

ate a holographic image in the center,  through and

around which the plast ic f lakes would c i rculate;  the

wind machine would vibrate and a 3-D holographic

sphere would v ibrate as wel l .  At  th is point  Warhol  had

no set convict ion about what the images might repre-

sent, and when pressed spoke vaguely about simple
geometric shapes such as a sphere or cube.

By the t ime Warhol was real ly committed to the project,

the only contracted corporation able or prepared to
execute an elaborate holographic display-Hewlet t -Pack-

ard-was already engaged in col laboration with Rockne
Krebs. Even Hewlett-Packard could perhaps not have
produced holograms in large enough scale for Andy's
requirements. Thus we turned to investigate a medium
recently seen on postcards-plast ic 3-D print ing-with a
view to subst i tut ing th is k ind of  image for holography in
Warhol 's project.

ln June 1969, Hal  Gl icksman, at  the request of  MT,

made a study of  var ious 3-D pr int ing techniques. Ac-

cording to Hal 's report ,  dated June 17 ,  1969,

The f i rst  commercial  process for 3-D pr int ing was

developed by a Los Angeles inventor named Sam

Leach who worked with Eastman Kodak and Hall-

mark cards.  The f i rst  process was cal led PID-Print ing

in Dimension. Hal lmark now holds the patents for  the
process and grants l icenses under the name Visual

lmpact.  In th is process the image is pr inted on the

back of  lent icular plast ic.  The lent icular plast ic is

made by Rowland Products,  Inc.  Rowland also makes
patterned plast ic with the appearance of depth cal led

Rowlux.  They do not do any 3-D pr int ing themselves.

Large, back-l i t  3-D pictures are made by several

manufacturers under l icense from Visual  lmpact.

They require a very thick lens and are very expensive.

The image is usual ly a t ransparency on f i l rn,  not
pr inted. These are made by Three Dimensionals Inc. ,

3764 Beverly Blvd., L.A. 90004, Harvey Prever.

{Most ly rel ig ious subjects sold door to door for  $1.00
each.)  This process is sui ted to unique i tems and large

sizes. Prever claims to have worked three by six feeu

also Victor ia Product ions,  'Veraview, '  New York.

The Cowles Communicat ions process is cal led Visual

Panagraphics. Their representative is Stan Harper,

present ly in Boulder,  Colorado, but wi l l  be at  5670

Wilshire Boulevard,  Cal i fornia,  af ter  July 10. Harper

also knows a great deal about the other processes and
people in 3-D. The Cowles process ut i l izes a similar

camera, lenses, etc.  to or ig inal  Visual  lmpact process,

but Cowles' process prints the picture direct ly on the

magazine stock and then coats the image with plast ic

and embosses the lenticular screen on instead of a

thick pasted on addi t ion.  l t  is  a lso much cheaper in

the mi l l ion plus range of  magazine pr int ing.  Stan

Harper claims the next issue of Venture wil l  be much

higher qual i ty because of new lenses and new 300 l ine

screen. Harper wi l l  send samples and invest igate the

cost and feasibi l i ty  of  larger images. Cowles might be

wi l l ing to sponsor us .  .  .  .
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There are several Japanese 3-D processes-al l  are
var iat ions of  the Visual  lmpact (Hal lmark) process.

The Japanese cannot photograph in the U.S. because

of U.S. Patents.  but  they can ship f in ished pictures to

theU.S.. . .

In late June, 1969, we made contact  wi th Al len F.

Hur lburt ,  Director of  Design for Cowles Communica-

t ions in New York [1]  ;  Hur lburt  had worked with

Warhol  in the past and was in pr inciple enthusiast ic

about jo in ing with A & T to col laborate wi th Warhol .

From the beginning of  our contact  wi th Hur lburt  i t  was
understood that the project would be considered for

display at  Expo. Warhol ,  for  h is part .  was def in i te ly

interested in the 3-D pr int ing process, though i t  is  of

course ent i re ly di f ferent f rom holography and required a
rethinking of  h is work.  Cowles jo ined A & T as a Spon-
sor Corporat ion in July.

Al len Hur lburt  wrote to Andy Warhol  on July 3,  1969,
I  have talked to Maurice Tuchman and he telrs me
that you are interested in working with us on the Art
and Technology project.

You have had a br ief  look at  our Xograph faci l i t ies

and whenever you are ready to make use of this

equipment,  I  would l ike to work c losely wi th you so
that we can produce the effects you want. Cowles is

also prepared to assist you in the construction and
fabr icat ion you may need to complete the art .

l f  i t  would he helpful  for  me to come to your studio

and go over the mater ia l  at  any t ime, I  would happy

to do so.

On July 15, Hur lburt  wrote to MT,

Here's the s igned contract  for  our involvement wi th
you and Andy Warhol  on Art  and Technology.

I  have seen Andy's construct ion ( the rain machine)

and both he and Harold Gl icksman have had a look at

our faci l i t ies here.  We are interested and anxious to

use these faci l i t ies in any way we can.

I  am only concerned about one thing-the nature of

Andy's project does involve outside construction

which cannot be control led by us.  I  would hope that

we would only be required to spend a reasonable

amount (a few thousand dol lars)  in th is area. I  don' t

wish to place any l imi tat ion on the potent ia l  of  th is

work of art but I  do hope there is a way of keeping

this under control .

I  am very exci ted about the possibi l i t ies of  th is

col laborat ion and we wi l l  make every ef for t  to br ing

i t  to a successful  conclusion.



By August,  when the col laborat ion had been of f ic ia l ly
underway for about a month,  Warhol  and Hurlburt  had
st i l l  not  decided upon what k ind of  image should be
depicted. Andy asked us to suggest ideas for images to
him. The not ion of  using a f lower,  or  f lowers.  to be
photographed and repeated serial ly, was presented to
Andy and Hurlburt.  Andy l iked the idea and decided to
fol low i t  through. Cowles then photographed a number
of colored, plast ic f  lowers against beds of art i f  ic ial grass

and plast ic fo l iage, in var ious formats measur ing about
four by s ix inches. In September.  1969, a meet ing was
held at the Cowles New York off ice with Hurlburt.
Warhol ,  David Sutton (represent ing the USIA Expo
Design Team) and us. The 3-D f lower photos made by
Cowles for Andy to compare were shown, and one of
them-four dais ies against  green fol iage-was selected
more or less on the basis of communal preference, with
Warhol 's agreement.  [2]

The f  o l lowing memo was sent September 19 f  rom Al len
Hurlburt  to Messrs.  Andy Warhol ,  MT, Jack Masey, lvan
Chermayeff .  Don Dorming, Ron Glazer,  David Sutton:

Subject: Art and Technology Meeting

Held Sept.  18,  1969 at  Cowles Communica-
t ions.  lnc.

This meeting was held to review the progress on the
A & T project ,  and to determine future plans in

assist ing Andy Warhol  in the development of  an art
work for the Los Angeles County Museum of Art
program, and the exhibi t ion to take place at  Expo 70
in Osaka, Japan.

Several  photos taken in the 3-D process were exhibi-
ted and one showing a group of  four dais ies was
selected. l t  was agreed that th is image would be
reproduced in quant i ty.

I t  was general ly agreed that the images should be
mounted on a curved panel  behind the curtain of  ra in
provided by the rain machine. There was some
discussion about three opt ions for the construct ion of
f inal work of art.  These were:

1.  Construct ion of  a mock-up in New York to be
later dupl icated in Osaka.

2.  Determinat ion of  a plan by exper imentat ion here
but wi thout a mock-up.

3. The development of a total construction in New
York that would be transoortable to Osaka and
wherever else the art  work might be exhibi ted.

There was general agreement that the third alternative
was best i f  problems such as costs, construction and
mobil i ty could be solved. l t  was agreed that Mr.
Masey and Mr. Sutton would pursue the feasibi l i ty of
this approach and procure estimates of i ts cost.
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In the meant ime, Cowles Communicat ions,  Inc.  has

agreed to cover the cost and assume the r isk of 3-D

reproductions. We must receive and approve an

estimated cost of construction.

The rain machine through which the panels of  3-D

images would be viewed, i t  was then agreed, would be

contracted to the New York f irm Today's Displays to be

designed and bui l t ;  Today's Displays would also design

the panels themselves and secure the Cowles images to

them.

This letter was sent from Joe Grunwald of Today's

Displays to MT, Sept.26, 1969:

As explained to me by Mr.  Warhol  and Mr.  Sutton,
there are three possible interpretat ions of  the basic

idea, the most economical  of  which would be a

straight wal l  approximately 12'high x approx.  |8 '

long, covered with three-dimensional  photos provided

to us.

For this wall  we have budgeted the amount ot $2,000
to $3,000.

The next possibi l i ty  would be a curved wal l ,  approx.

12'high and approx.  25' long. Again th is wal l  would

be covered with three-dimensional photographs
provided to us. The budget for this would be $3,000
to $4.000.

The de luxe possibi l i ty  would be to cover both wal ls

of  the 21 '  t r iangle or a total  ot  42'  ,  again 1 2 '  h igh,

wi th z igzags of  approx.  1 1" depth.  These zigzags to

be covered with three-dimensional  photos provided to

us. The budget for this would be 57,000 to $8,000.

In addi t ion to the above, is the ' ra in machine'  which
would cover the 21'  f ront  of  the area. Again there are
var ious possibi l i t ies of  real iz ing the basic idea. A
minimum budget for this would be approx. $5,000.-

However.  due to complexi t ies of  possible require-

ments in water pressure, use of one, two or three
possible rows of  jets and quant i ty of  water involved,

this i tem could go as high as$8,000-$10,000.

At var ious stages in the development of  Warhol 's project

wi th Cowles,  Andy prompted Hurlburt ,  Grunwald and
us to develop al ternat ive possibi l i t ies for  the work.  In

each case-in the development of the photographic

images, the rain machine and the constructed environ-

ment for  these-Andy would v iew the al ternat ives and
choose among them. Andy cont inual ly placed us in the
posi t ion of  weighing the meri ts and disadvantages of

numerous possibi l i t ies.  Sometimes he would discard

altogether our proposal-as for example, in the case of

the rain machine, which we visual ized as an enclosed and
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sophist icated mechanism, and which he decided should

be presented crudely.

In November 1969. MT met in New York at  the St.

Mori tz wi th Warhol  and Joe Grunwald.  l t  was decided

not to adopt any of  the three proposals out l ined in

Grunwald's September 26 letter regarding the shape and

size of  the rear panel ,  but  instead to bui ld f ive separate
panels, each four by eight feet. The key question was

how to dispose the panels when the work was instal led.

Warhol was encouraged to make a series of drawings

showing several  possible arrangements of  the panels,  but

he resisted having to work that  way. He f inal ly said to

MT that he would prefer having the f ive uni ts placed in a

random arrangement,  or .  fa i l ing that ,  in s imply a f lat

plane, abutt ing each other.  l t  was agreed that MT would

use his own discret ion at  instal lat ion t ime in placing the

panels. The other important factor discussed in that

meet ing involved the rain machine. Warhol  favored the

idea of producing two paral lel layers of water, and

having the water move in a swishing manner,  s ide to s ide,

as opposed to creating a single screen of water pouring

from a row of evenly spaced nozzles. Grunwald planned

accordingly to execute the more elaborate, two-layered

system.
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I t  occurred to Warhol  at  th is t ime that he l iked the idea

of s imply displaying the rain producing mechanism

forthr ight ly,  rather than encasing the pipes and trough in

a wooden structure,  as he had in his ear l ier  smal l  model.

One of  the art ist 's  reasons for th is decis ion had to do

with his at t i tude about the 3-D pr inted images as such.

He had said to MT, "You know, th is 3-D process isn' t  a l l

that glamorous or new or excit ing." He wanted, there-

fore,  to present the images in conjunct ion wi th a naked,

unembel l ished and inelegant structure so that they

w ould revea I them sel ves - maybe perversely-i n the i r

rather vulgar and certainly imperfect  qual i ty.  His or ig inal

idea for the holograms, to be seen hazi ly through water,

or snowflakes, or v ibrat ing and out of  focus, held over in

his approach to the 3-D pr inted images: he had wanted.

in his word, a "ghostly" effect. However, the real i ty of

the s i tuat ion by the t ime the daisy pictures and rain

machine were visual ized together,  fe l l  short  of  th is v is ion

of ghost l iness.  Warhol  thus adapted his approach to a

changed esthetic.

Based on these decisions Today's Displays began work

on the project. We felt  i t  would have been helpful for

them to bui ld a mock-up for Andy's approval  before

construct ing the f inal  mechanism, but there was no t ime

to do this and meet the Expo deadl ine.

Perhaps the most important decis ions determining the

work's f inal  appearance in the U.S. Pavi l ion at  Expo

were made not by Warhol but by MT, the Expo Design

Team members,  and some of the other art ists in the

show. The ent i re instal lat ion operat ion was character ized

by a sense of cr isis, and there were moments when the
piece seemed simply dest ined to ignominious fai lure.  In

the end, somehow, i t  worked: many people and part icu-

lar ly the art ists who were there instal l ing their  own
pieces, felt  the Warhol to be one of the most compell ing

works in the exhibi t ion because of  i ts  strangely tough

and eccentr ic qual i ty.  Robert  Whitman commented that
"of  course Andy's forc ing everyone into the act ;"  the
work i tsel f ,  when completed, made that conspicuously
evident,  and yet i t  was unmistakably Warhol .  When i t

was rumored at  one point  iust  before the opening of
Expo that the work might be taken out of the show, as
was suggested by several of the Expo Designers and by a
vis i t ing cr i t ic  who was conversant wi th Warhol 's oeuvre,

the American art ists who by th is t ime knew the piece

int i  mately objected strenuously.

Vir tual ly every stage in the assembl ing of  the work was
problematic. The question of how best to distr ibute the

f ive image-faced panels presented major di f f icul t ies.  A
"random" placement was tr ied and fai led total ly.  At  one
point ,  they were to be arranged hor izontal ly,  one atop

the other,  in a s ingle,  f  lat  p lane; only four could be

accommodated in the space, but this was judged to be

the unavoidable solut ion, since the purpose was to



de-emphasize a certain unevenness in the rows of images

caused by faulty gluing. However, something seemed
profoundly amiss, and was. The effect of three-

dimensional i ty would have been completely lost ,  s ince

the paral le l ,  ra ised str iat ions in the plast ic segments,

which create the v isual  i l lusion of  depth,  cease to func-

t ion opt ical ly when turned 90 degrees. Other al ternat ives

were tr ied,  and f inal ly the panels were placed vert ical ly,

s ide by s ide, in a f lat  p lane. The ent i re uni t  of  adjacent
panels was raised off the ground, at MT's suggestion, to

create the effect of a hoverinq f ield of f lowers.

The l ighting of the work was extremely dif f icult .  In
order to disguise the disturbing unevenness caused by
the sl ight  pul l ing-away from the panel  surface of  the
edge of each segment, l ight could not fal l  direct ly on the
panels.  To i l luminate the fa l l ing water ideal ly,  the l ights
should have been mounted in two rows facing each other
on ei ther s ide of  the sheets of  ra in,  but  th is had to be

avoided to prohibit  an overf low of l ight from interfering
disastrously with Lichtenstein's screens in the adjacent
area. Final ly the rain was i l luminated from the top. The
water thus could not be made to sparkle as intensely as
might have been intended by the art ist,  based. at least,
on his or ig inal  ra in model.

I t  was not real ized unt i l  the t ime of  instal lat ion at  Expo

that the i l lusion of  depth in the photographic images was

apparent only at a distance no greater than from eight to

ten feet. This understandably detracted from the impact

of the work. An even more signif icant problem, how-

ever, was the scale of the images. This was never resolved

satisfactori ly, and i t  was determined that in reconstruc-

t ing the work for  the Museum exhibi t ion,  each ident ical

image would depict not four but one greatly enlarged

flower. Moreover, in developing new images for the

second work, Cowles recommended that the 3-D effect

be technical ly improved to al low the i l lusion to be

discerned f  rom a much greater distance-from eight to

about twenty feet away.

Jane Liv ingston


