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•tn the history af human thinking the most fruitful developments frequently toke place at those 
points where two different lines of thought meet.• 

Werner Hei~nberg2 

My research examines the complex and often conflicted attitudes towards the relationship between 
art and technology held by artists, engineers.and art historians in the 1960's,a time ofintensive artis 
tic experimentation with technology In what follows, I shall analyze statements by artists John Cage 
and Robert Rauschenberg, engineer B,:ly Khiver,and art historian/curator Pontus Hulten (using 
philosopher Martin Heidegger's The Question Concerning Technology as a critical foil) in order to better 
understand what technology signified,and what signified technology, during this culturally, socially, 
and politically volatile period.3 Statements by Jack Burnham and Maurice Tuchman, who curated 
major art and technology events during this time, will also be considered for their insight into the 
potential conflicts between artists using technology and the corporations that sponsored exhibitions 
in duding their work. By exhuming the hidden presumptions buried in the 1960's discourses about art 
and technology, I hope to increase awareness of the historical, ideological underpinnings of these 
practices. The rhetoric of art and technology in the 1960's tends to be bifurcated into binary opposi 
tions of reason and belief, so this paper slides between the same poles, revealing the limits ofthis 
critical method:4 
John Cage 
According to Cage, since the artist is the progenitor of a revolutionary heritage, then through collabo· 
rations between artists and engineers, this revolutionary element will be transferred to the technical 
servants of commerce and industry, resulting in a transformation of the social order. Even while claim 
ing to want to remove the separation between artists and engineers, this particular formulation over· 
simplifies the categorical distinctions between them and reduces the characteristics of each to a pre 
dictable caricature. Cage unabashedly celebrates the artists while condescending to the engineers, 
and never explains how this transfer of revolutionary spirit from the one to the other would come 
about 
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To his credit, Cage does express a common sentiment of the time that the world was out of balance, 
and that revolution was eminent.The perpetual threat of nudear annihilation during the Cold War, 
exacerbated by the Bay of Pigs conflict, the unpopular war being fought in Viet Nam, the space race, 
and increasing concern about the deterioration of the Earth's ecology by industry, all weighed heavily 
on the minds of artists and intellectuals in the 1960's. And all fingers pointed to technology as the 
culprit: not technology, itself; but technology as the product of the growing "militaryindustrial com 
plex" that President Eisenhower had warned ofin his 1961 farewell address. Something had to be 
done to control the technologies which, it appeared, were beginning to control us.5 

Lest one should imagine that Cage's beliefs are restricted to the rarefied domain of art, electrical 
engineer Dr. Billy Kluver agrees with Cage's position, but considers it "tame" compared to his own. 6 
Kluver has stated that, "Art and technology go well together in a world run by people who consider 
boredom the greatest virtue.•7 The Bell Labs laser researcher explained that, as a result of their train 
ing, engineers are "locked into a very restricted way of looking at the world," which prevents them 
from"using their brains to change the environment, to make a more human environment, as they 
should."8 He maintains, however, that artistengineer collaborations can yield"technology [that) is 
for pleasure, variety, change, respect for individual choice and human relationships."9 By organizing 
such collaborations, Kluver came to believe that he "could change technology, and that art was a 
vehide for that," 1° He felt that there was an important role that he could play as an intermediary 
between artists and engineers,and ultimately left his job at Bell Labs in order to do just that a 
move which testifies to Kliiver's vision,commitment, and guts. 

Theoretically, one might find it difficult to accept Kliiver's assertions regarding the tunnel vision that 
characterizes the engineering profession. Regardless ofthe similarity of their training, there are so 
many different types of engineers from so many diverse backgrounds that these individuals 
inevitably bring a great array of perspectives and creative strengths to their varied tasks. It may be 
hard to argue with the desirability of creating•a more human environment:But there would be little 
consensus of what would constitute that. The qualities that Kliiver suggests  "pleasure, variety, 
change [and] respect for individuals"  are far from universal, even amongst the citizens of western 
democracies. One might question, as well, Kliiver's assertion that engineers "should" use their brains 
in any particular way. It remains unclear here,as it was in Cage's statement, why artists are qualified 
to assume, or desirable in, the role of cultural model.11 

The program notes for Nine Erenings emphasized the importance of"feedback to industry from the 
interaction between artists and engineers." 12 Such ideas motivated the founding in 1966 of the 
group Experiments in Art and Technology, Inc. {E.A.T.} by Kluver and artist Robert Rauschenberg. For 
the November 1, 1967 issue of E.A.T. News, togetherthey wrote the following manifesto  itself a col 
laboration between an engineer and an artist. This particular formulation expresses the "urgency we 
feel about the need for a new awareness and sense of responsibility" regarding the relationship 
between art and technology.and the Jongrange goals of E.A.T.: 

MAINTAIN A CONSTRUCTIVE CLIMATE FOR THE RECOGNITION OF THE NEW TECHNOLDGY AND THE 
ARTS BY A CIVILIZED COLLABORATION BETWEEN GROUPS UNREALISTICALLY DEVELOPING IN ISO 
LATION. 

ELIMINATE THE SEPARATION OFTHE INDIVIDUAL FROM TECHNOLDGICAL CHANGE AND EXPAND 
AND ENRICH TECHNOLDGYTO GIVETHE INDIVIDUAL VARIETY, PLIASURE AND AVENUES FOR 
EXPLORATION AND INVOLVEMENT IN CONTEMPORARY LIFE. 

ENCOURAGE INDUSTRIAL INITIATIVE IN GENERATING ORIGINAL FORETHOUGHT INSTEAD OF A 
COMPROMISE IN AFTERMATH, AND PRECIPITATE A MUTUAL AGREEMENT IN ORDER TO AVOID THE 
WASTE OF A CULTURAL REVOLUTION.13 

The authors assert that it is unrealistic for art and technology to develop separately. But is it?These 
fields, if they can be called that, developed separately at feast from the Renaissance, becoming 
increasingly specialized as a result ofthat autonomy. If their isolated development is no longer realis 
tic in the midtwentieth century, is that because that specialization has created a "less human envi 
ronment?' But then what would that mean?What, moreover, would characterize a "civilized collabo 
ration?" Perhaps an'uncivilized collaboration•would provide more of the"variety, pleasure,and 
avenues for exploration ... "that Rauschenberg and Kliiver sought As Jasia Reichardt,curator of 
Cybernetic Serendipity (1968) argued, "artists like Takis, Tinguefy, ... Paik [and others] ... have consis 
tently made use oftechnology without the help of any specific organization: 14 What is so striking in 
Kliiver and Rauschenberg's final sentence, is their belief, or veiled threat, that if industry did not 
change its ways, there would inevitably be a revolution.and that would be  pariah of efficient engi 
neering  "wasteful." In this sense, Cage's idea of the artist as revolutionary has become transformed 
into the idea of the artist as the key to efficiency and the prevention of revolution. 

If Nine Evenings represents the more freewheeling,selforganizing, and independent end of the art 
and technology spectrum, The Machine: As Seen at the End of the Mechanical Age, represents its mea 
sured, institutional,and domesticated end. K.G. Pontus Hulten's largescale, transhistorical exhibition 

of art and technology, including work by some one hundred artists, opened at the Museum of 
Modem Art (MOMA} in New York in 1968.15 The Machine broadly surveyed the historical intersec 
tions of art and technology, ranging from Leonardo DaVinci's drawings of visionary flying machines 
(t 148590) to a commissioned competition amongst contemporary artistengineer collaborations, 
publicized and overseen by E.A.T.16 By endorsing this interdependent history with MOMA's seal of 
approval, Hulten sought, in part, to overcome popular prejudices against the use of technological 
media in art as threatening the humanist values of originality and beauty. 

Hulten's introductory essay in the distinctive, steelclad catalogue, offers an example of the complex 
and "contllrted" {his word} views regarding the relationship between art, technology, and the human 
that are characteristic of the late 1960s. On the last page Hult en writes: 

"From the midfifties on, they [artists! have devoted themselves to an attempt to establish bet 
ter relations with technology. Standing astonished and enchanted amid a world of machines, 
these 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 machines. They have shown that while different aspects of our relations to machines may 
conflict, they are not necessarily contradictory. Not technology, but our misuse of it, is to blame 
for our present predicament." 17 

lfHulten'stext appears nai've today because of its faith in human control over technology, it is equally 
remarkable for the selfconsciousness of the author's conflicted"refations with machines," and the 
sincerity of his endeavor, which pushes him to the boundaries of his own belief system. Several para 
graphs later, Hulten considers and dismisses the"frightening ... notion that modem technology has 
an evolution of its own, which is uncontrollable and independent of human will." In these passages 
Hulten takes a position at odds with the pessimistic technological determinism characteristic of, say, 
Martin Heidegger. The philosopher wrote that"Man stands so decisively in subservience to the chal 
lengingforth of [technological) enframing that he fails to see himself as the one spoken to." He con 
tinues, "The threat has already afflicted man in his essence." 18 But just when the fate and free will of 
humankind appear to be reduced to "standing reserve," by a technological way of ordering the world, 
it turns out according to Heidegger, that techne always has embodied art, and that poiesis offers an 
alternative way of knowing and being. Thus, by a mystical feat of etymological association (that ironi 
cally recalls the dassical stage device of deus ex machina) Heidegger concludes that art offers salva 
tion from the"darkening world" of"technological enframing." 19 It must be noted that, by blaming 
the loss of human control over technology on a perverse and pervasive system of knowledge, 
Heidegger, a Nazi sympathizer, might allay German guilt over the holocaust. At the same time, given 
the elevation of art to the quasispiritual level of philosophy and religion in the German philosophi 
cal tradition of Kant and Hegel, Heidegger could have faith in art when there was little else in which 
to believe. 

Anticipating McLuhan, Heidegger believed that the technological had infected humanity at its 
"essenee," becoming part of, and inseparable from, human consciousness. In contrast, for Hulten, the 
human and the technological remain more highly autonomous entities, with the former being firmly 
in control of the latter. Though earlier in his essay the art historian enumerated many of the histori 
cally and potentially destructive aspects of machines, ultimately he believed that the artist's (and 
curator's} 'unduped" use of technology supported progressive concerns, and provided inspiration for 
loftier humanmachine relations. But by failing to rigorously examine the ways in which technology 
might very subtly delude those who use i~ Hulten's position rests on a hopeful handshake that the 
strength of human will is incorruptible by it 20 

Hulten's exhibition also included examples of early photographic and cinematic cameras,as well as 
photographs and films, which he daimed "provided the basis for much of our way of seeing:21 Thus 
while he acknowledged the significance of the proliferation and dissemination of mechanical repro 
duction  which was rare at that time in a museum context  Hutten did not question the nature of 
that impact, such as the loss of aura, availability to the masses, and political potential, that Walter 
Benjamin considered. like Cage, Rauschenberg, and Kliiver, Hulten urged that.the decisions that 
shape our society in the future must be based on the same criteria of respect and appreciation for 
human capacities, freedom,and responsibility that prevail in art.' Hulten argued further that "we 
must attain a society based on other values than buying and selling," though he does not go so far as 
to question art's complicity in the"culture industry" and its promotion of commodity capitalism, as 
Horkheimer and Adorno suggested. Neither is it surprising that Hulten does not discuss the spectacle 
of art and technology manufactured by major art institutions as a consumable commodity,as Guy 
Debord would have insisted upon.22 

Hulten's catalog dedication offers a final example of his complex"relation with technology." For the 
curator dedicated the exhibmon not to a family member, but to'the mechanical machine, the great 
creator and destroyer, at a difficult moment in its life when, for the first time, its reign is threatened 
by other tools."Thus, not only is the mechanical machine eulogized as a sentient being endowed 
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with the properties of'life; and subject to an implied demise, but it is deemed worthy of praise and 
honor for its contribution to the author's life and work. Ironically, Hulten daimed that 'art expresses 
an optimistic view toward man, the aeator of machines, rather than toward technology as such: but 
he nonetheless dedicated the catalog to technology as such, and not to the men and women who 
design and use it. 

Hulterrs dictum that 'different aspects of our relations to machines may conflict" applies well to the 
art disceurse on technology in the 1960s.John Cage believed that the revolutionary heritage of artists 
could be transferred to engineers with whom they worked, giving rise to changes in the social struc 
ture. Billy Kluver and Robert Rauschenberg maintained that collaborations between artists and engi 
neers would"create a more human environment," and that technology could offer greater'pleasure, 
variety, and involvement in ... life,"thus averting the·waste of a cultural revolution.' Pontus Hulten 
held that technology itself was benign, but not the misuse of it; ye~ he had faith in the human ability 
to control technology, and not be duped by it Martin Heidegger thought that technology had duped 
humankind and taken control of consciousness, but that this condition contained the seeds of its own 
undoing; for art could provide alternative cognitive methods, and rescue humanity from the'darken 
ing world" of'technological enframing.' 

I have introduced all ofthese assertions in order to examine their assumptions and daims, and pro 
vide a historical background for understanding the relationship between art and technology at a par 
ticularly moment. When subjected to such analysis these positions appear variously naive, pompous, 
and like so much wishful thinking. One might ask why these very brilliant men all believed that art 
possesses special and redemptive powers visavis technology, even though they could not identify 
in completely rational ways what that redemptive power might be. Why is it, moreover, that so 
many people, from all walks oflife, still believe, or want to believe, in art as a force for benevolent 
change? Why, also, did a number of the engineers who worked with Kliiver on Nine Evenings recently 
say of their interaction with artists that it did open their eyes and change their lives?23 The answer 
must be that to some degree this hope may be justified Art 11 indeed a special category of human 
imagination and labor.Art does function according to different rules than engineering. Art can and 
does open people's eyes and minds, and change people's lives. So does engineering in its way ... 

Perhaps Heidegger was keenly insightful when he suggested that technology holds art within it And, 
like the process of technological enframing.so art enters into and transforms humanity at its essence, 
on the level of consciousness.And this unfolding of art occurs in mysterious ways, over great expanses 
of time and place,as British artist, and selfprodaimed 'concept engineer,• John l.atham has theorized 
in his concept of•t1me base "This theory postulates the longterm integration of aesthetic concepts 
into censdousness as drfferent from the short term ways in which other types of lea ming become 
incorporated into behavior With this philosophy in mind, l.atham,along with Barbara Steveni, Jeffrey 
Shaw, and Barry Flanagan, founded the Artists Placement Group (APG) in 1966, the mission of which 
was to place artists as observer, and consultants within large corporations, where their unique vision 
and problemsolving capabhnes could contribute to the transformation of industry.24 

Qearly artists have a crucial role to play in creatively giving form and meaning to technology and soci 
ety. And while it may be difficultto understand exactly why and how that is so,it is obvious why it is so 
important for artists to be critical of technology and its relationship to art. For the goals of artists and 
industry are not always commensurable, sometimes precluding the possibility of collaboration, and 
necessitating opposition to the institutions that support art. 

In 1969, the same year that French artist Jean Toche ridiculed and protested the exh1b1non'NewYork 
Painting and Sculpture: 19401970" in an action in front of the Metropolitan Museum of Art, art histo 
rian Jack Burnham invited him to exhibit a work of art in the Software exhibition at the Jewish 
Museum.Art critic Grace Glueck reported that the piece was to have been comprised of a ·walkin 
tunnel of air contaminated by noxious  but nonpoisonous  gas, whose daily pollution level would 
tally with the city's.'25 When Toche was informed that a major US automobile manufacturer was the 
primary sponsor of the exhibition, he withdrew from it, claiming, according to Glueck that'ft would 
be hypocritical for him to contribute a worlc condemning air pollution when the show's chief backer, 
American Motors, is [in Toche's words] 'one of the major contributors to air pollution:·26 Bum ham 
replied that "all progressive things are accomplished with the aid of the System, whether it likes it or 
not. lfloche withdraws from the show, he's missing a big opportunity to use the inherent energy of 
the system  American Motors and the Museum  to make his point.'27 Later, in an interview with 
artist Willoughby Sharp, a founder of the Art Worker's Coalition of which Toche was a member. 
Burnham noted that during this period, a number of curators made explicit their sources of exhibition 
funding, so that, 

" ... the artist is put in the compromising position of making pieces with money whose source he 
knows. Somehow the fact that the Guggenheim Foundation's grant come[s] from the copper 
mines of South America doesn't bother artists half so much as openly working with American 
Motors money."28 

Similarly, Maurice Tuchman, who initiated the remarkably ambitious Art and Technology Program at 

the Los Angeles Museum of A~ explained that he had, 

• ... expected resistance from artists ... on "moral" grounds  opposition, that is, to collaborating 
in any way with the temples of Capitalism, or, more particularly, with militarily involved industry. 
This issue never became consequential in terms of our program, perhaps because the politically 
conscious artist saw himself, to speak metaphorically, as a Trotsky writing for the Heam Empire. 
However, I suspect that if Art and Technology were beginning now [in 1971] instead of 1967, 
many of the same artists would not have partidpated.29 

While art as a form of protest, and protests by artists against the institutional constraints that bore 
down upon their practice, were not uncommon, Toche was rare in boycotting an exhibition on"'moral' 
grounds:30 But his example raises many important questions.Would it have been possible forloche's 
piece to function, as Tuchman suggested, like "Trotsky writing for the Hearst Empire"in an American 
Motorssponsored exhibition? Or would its critical message have benefited the sponsor, by making 
automobile manufacturer appear to be concerned not only with art, but with the problem of pollu 
tion? Are, as Burnham claimed, •au progressive things accomplished with the aid of the system?" Or do 
things accomplished with the aid of the system merely reify and reinforce it? 

Because the public reception of Software is difficult to ascertain (in part because of several controver 
sies surrounding the show,ongoing technical difficulties.and other factors) it is undearto what degree 
American Motors (AMC) benefited  or suffered  from its association with the exhibition. The New Yorlc 
Times reported that AMC was honored by the New York Board of Trade with an award "for its support of 
an experimental exhibition, Software ... •31 Certainly the automobile manufacturer exhibited remark 
able vision in bravely funding a challenging. if not risky, venture.and arguably deserved the award as 
much as any corporate sponsor. But it also turns out that David Finn, principal of Ruder & Finn, the fine 
art consulting firm that helped secure funding for, organize, and publicize Software, was on the boards 
of both the Jewish Museum and the Business and the Arts Advisory Council of the New York Board of 
Trade.32 tt is no surprise that in artbusiness partnerships one hand proverbially washes the other.Such 
a revelation does suggest how"the system"benefits as a result of its support of culturally progressive 
events,aided in part through its behindthescenes connections. 33 

Finally, in the Software show, a young artist named Ted Victoria exhibited Solar Audio Window 
Transmission (1969--70).34 Solar panels powered ten transistor radios, which were connected to con 
tact sound reproducers placed on the windows of the building, turning the Jewish Museum into a 
giant, faintly audible speaker that could be heard only by placing ones ear very close to or against a 
window. The performance ofthe piece varied with the weather, an ironic element especially when lis 
tening to a weather broadcast, since only clear weather reports could be heard. In a recent interview, 
Victoria confessed that at the time he was not especially concerned with pollution, or with advocating 
the use of renewable energy sources.35 On the contrary, his work was based on the idea of transform 
ing the energy of the sun into information, making the museum itself an active component in the 
piece, and engaging the audience to interact in new ways with the physical structure of the museum. 
Solar Audio Window Transmission was not especially hightech and was assembled from premanufac 
tured components. It was not politically engaged in any particular or conscious way, though in the 
context of the AMCsponsored exhibition, it could not help but take on a resonance of opposition and 
resistance. It stands out, moreover, as a remarkably subtle and sophisticated use of technology for art, 
an art that knows its own value as a powerful, transformative force in society that gives form to the 
invisible shapes of energy, information, and intelligence all about us. 
t, This paper constitutes a portion of the author's dissertation research, undertaken in the 
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